"™ # $%

! #  $%$

%

% C






- )B9* )+
- 99/*

). /)

01%, 21

4(0((0 &536" 3



%

" #

$ %

3

#

<

(

y*9/
#

4

)*)

O1%,



%))

# 0]
A
7 # =
7
0] # A A
7
o $ =
A 0@ E
>
#
(A #
7
0] =
% A
#(
@
0 $
0 9 !
A
D O #5%
O A
0 =
*
.
|
A Cl A
9.1

0
o# A7

#

%

l A

ClzA

%

F!

A

A

@A

99

9*IH!O

00%

%

A A

0O?7% ? &
o# A
7

?



F!

00%

A#



1&

1&

) #

$

7
!
7
!
$ O*%

%&!

%

%



K(

%

%



99

9991,

99) 1

9) @A #

9+7 # #
98 @A 7%
9890# A
98)CI:zA
98+7
988 @A &
90> A 7 #
9090 # A A o# A
90)+IzA AI(O(H! A
90+7

908 %4

;A9 (! A

7

96 ! ! 00%

+9B

+) B

++& (A @

+8 : ! A
+0: 10 $

+GB # A
+N @A @A
+N9 @A :
+N) @A : o=
+/0# A

+.7

+9* : ! #
+9*9 ! !

+9%) !

Cl-A

>4

o1

00%

;A9 (H!
4;

10 A

&1!1

3A

Al

@ 00 W ©

9*
98
98
)*
)8
N

+G
+/
8*
8+

0+
09
G-k
G+

NN
/)
//

99)
9)+
9+8
9+8
988



+9% +Cl ! !

5

6

G90 ,

G)O , = A

G+0 0] # = > 10A 00
G80 0] # = 10A 00
GO> A

GO9 A 10A

GO) : 10A

GO+% Al: @A

GO8CI-A ;A A @A = 4 11
GOOCIZA ;Al: 10A = 4 11
GOGCIzA A9 (+! A 10A = o1 1!1
GONO# A QA

GO/7 1> A

GG A

GG9

GG)7 # ! !

GG+ !

GG8@0% !

GGO+! !

N O O

8 * §

) (

900
+23
+34
+3,
+30
+33
9NN
9/*
9/+
9/0
9/N
9/N
9.G
)9+
)9G
))*
))8
)t/
)88
)08
)08
)O.
)./
+*.
+98
/,4
//3
/-/
+8+
+8/
+8.



++
9 < & §$
> < # $ O
: O B ;8
# $ ? % ] = @A
O @ O #5%
1 3 OR
% % ** + O
Penicillin G o-Amanitin Theonellamid G

5
ﬁ“ \

Paxlovid Velpatasvir Edoxaban
o —(j\,” a t
0, 0 o  H N N /N
%%:( e D o T O rA T 2 Zavat i
N EN S O d = g r\Q
H O > N
Fsc\“/Nﬁo Nirmatrelvir (,\jof\; 4 @ji'NH
—_ Cl
o} I / o)\?
ook +9 > # 3 = #
$ 0 7ee FI0 tor
(0] A 7 % ) % 0
% # ;i # S A&, 19. # 7R
& # S : R ; ? A
@ $ > # & ( 08
# D
7 A # A R
& |
(0] $ ? FI2C TIO $ 0 $ 3
% = @ ? #
1 > # z A ? 7 4; =



D 09979)R % _ ?
% = ) 3
| N HooE 1%
& $ R %
& ” 0 ? @
’ (0 A 98 _
A o ) . | |
> 4 B .
: ) 70908 - &l , o
1 10 ( ? . ) .
OV .
@ UE #
O # i X
7 A " | :
& S 4 g e s
> A \
A
1 B .
Q7R
+++ &I
B # ? : |
’ 0 7 A ! ] :
E > )9 <
B ?
1 ? $ > " 0
A # ©r g
% 7% 7 % . i i
" 7%0
$7 # 3
@ $ # 09 V)R A o :
3A 7 -



@E

10 $
7% A

>(0Q7P% >0 (O

; 0
D 3§
?
-k A
QHR
A 1
! $
)*199* O $
A
: 1 **x
09/R # =
E
E
Q++7+8R 3
Q+OR —
A Q+CGR

DR

O+R O
0%00@ - V%
?

N+ R

&

@ 9
! A
% #
oW 11 1,00D7 =
O #§%
D ?
# ?Q+9R # 0+HR
@A $ ! ?
A 9
@ 0
B
0 #
$ 0
# 0
@ ! =
! %
7 D -1
= $
A K 0
= 3A ;
i @

Q9.R



p % Prikursorpeptid (XxxA)

““-‘ o Posttranslationale

e ., Modifikationen
Q l modifiziertes Prikursorpeptid (mXxxA)
I Proteolyse und

Export

o R
b mature peptide
kel ,90 A 1 1 ( -> A 1
> (0] 1 A B
A $ ! % (0] W
7 3 ¢Rq @
E ? (0] ? = % B D
% A7 @ 1 ! 1
E 1 ©f
0] 1 E ? > A 1
# 1 A = " #
% # @ @ 7 ! A !
> A ( ? > A # R
7 o ! (O ®R 0 A 7
7 4; | 7 1> A ?
(0 R A 089R A I 0+8R
A ? %
# @ # = 1 I
= 1 1 I3A (  -I13A N8R X
A el - B8R ~, 080R A (8GR
|
++, &
> ! A 1 ?
# ? A ;A ?
A 10 BN 0] 1!
& 1 ! %
pw > A " & $ %
@A ? O K W L :
10 , 17 ! 7 1% ! X %



: $ O A $ O %

# ! 0] $ ? 07 % )Y
0% ! 0! $ # >
$ s 73
o $ B s s
3 E W
7 ! $ 7! $ :
A A 3A el /

Amino- Amino-
saure (1) o saure (2)

i (@)
Amino- y (
saure (3)

** /9 % % 10> A O A $ O #
(0] $ = ; 87! 10 7 3
B 3 A B = %
Y # 7 ! $ A A 3A
08/R
$ 9 = = $ 9
$ ? A ? 3A A? 4; 4
1 1? % A % #
$ % # # ? $ %
1 @0 ? A A ?0A z
D N8R * + 1 1 ?
0 7 09/R



A ! 19 %
$ 4 > #$
QR
5 < %
0
A 0> 9.NG # 1
FI0 >0 9.G8 1
0 . 9./0 ) 1
0] *Q9
A% 9.9 9.0/ " 1
C # 4
o>
A " 0> 9.N9 o 17 1
0
*Q*
(C A 0> )*9 . 1
*
( )*9G " 1
(A B .
N / > 9.// ) 1
% 0! D
9*N 0> ! " 1
% # D > 9..* @ 1
A O ( > )*90 1
/ 9.)/ " 1
9*))0 1 9..)
*
7 - > )*90 )
7 A @ 0> 9.0N 4 1
QRO 0>? A > > 7> A >0
+ b
O #$ 1
VB $
@ & ? @ ?
> # A &
1 % 1 @!
> A !
@A $ Q0*709R **k _

%
(O9R



* o R R HNT
o : R, O :
S o S BN )\[er)J\

Epimerisierung Heterozyklisierung Methylierung B-Aminosduren

R xR R 10)
Y 0] H H
: S
O _<NIn/ )LN]\H/ MR
H ! R O
O o} Me O

Makrozyklisierung

O R 0 | H
o R o HN N\n)\ e
Y <ol G g
HN— HN )
_NH  HN_ O NH S .
|

(Methyl)lanthionin (Methyl)labionin sidechain-to-tail

N
NH __NH __NH HN NH
~NANA ~ P H O R
Avionin Sactionin head-to-tail
C-C-Bindungsbildung Thioamidierung Formylierung Hydroxylierung
R._OH
NG S S
WO S AN
HN H S H o) H o
o
C-terminale

Epoxidierung Acetylierung Halogenierung

Veresterung
o R o R HN c
\ H S
HN‘Q@ \N)ﬁrOvR R)J\N)\H,N\
4 H o) H o) N
H o

Glycosylierung Prenylierung

HO _OH
/%\ O\/%( .R'PP
HO OH @ \res
SN
H 0

J::/ O veice
Y
H o
-—> % 9
? 1@ B =
? A A ? ; ? ? A A A
X 0] 3 QR
= $ # % $
> # = = 3 = A &
? D 1 $ =
# ( (0] 0]
= % 0]
@ @A
W % & ? D
O # = $ 7
3 D @A & (
% #

%

00)20+R



%

O #3$70

(0*R

3A

> 0% 11, , ( W8

**

%

#$ > # = =
$ @A
& = ? (0]
: = o $
B D %
# @ 7
A
# # %
!
& 3A
@A @
7 1 #$7(
@
1 #
= O A
3 = &



SPPS oder
Fragmentkondensation

late-stage-Funktionalisierung oder
funktionalisierter building block

Position Zyklisierung

# = 9
& %
@
(0]
( 7 O 7

Strategie & Taktik
¢ R H o Harz
QDOOD%DDODQ "
Thioacylierung — Hyper-

R N=N
Thionierung: best. Anzahl pG~N)\[r;\’j\© oder P,S,,
an best. Position H §

Head-to-tail, tail-to-sidechain, R.'/’\N‘HZ
f—(l::i(‘il;t:];jlii(:lechain, sidechain- C ) o )
@A # e e
7 I I
D 3A
A %
O A #
B D !
& D @ <
>
I @E # @
> A &
A
%D ! #
& § 0] $
o > 7 0)
$ E (€ #
0 # (17 A #
+10 C! $ o# % A



c,e,f

I

LY

a,b,c,ef

OH

X" Xo)oXoXeo]
wnonnonon
YYYY;YY
nmnnmnmnmmn
3 X X X X X

TR OT Oy

JBIR-140

QO0R

C!

+/

%

%

QOGR

Q7

%

OA

#A

O OA

%4

+0-

A : %4

A18!4;

SAD1%

A

!

A

-17

QWRO

A O#% A

O#

A A

%
A

3A

(!

C!

QONR

[!

**

QO/R

$$

)**G

+7

9*



X UL owL J\rrwt J\,r

Thioviridamid (1) NH

S/
jﬁfn\iﬁ/qfn\j\u/'\rf“\j‘m%rro 0P NH
0 A s 2 s £ P

A(3)
$87)

O¢S/
Oy S H © H S
)‘\WN\.)LN N\.)LN"\[fN\.)LN’LIr 0 ©
o5 A H i H i H
0 A S S

B (5)

)Jv/ UL J;N\)L J\rrw\)t A \/O(WOI
O
o%_

HNZ

S/
(0] H S H (0] H S H I{
S e seas

TVA-YJ-4 und § (7)

H

s4(9)
0
'HN(ED//N‘
kel 39 @ # #
C OA A #AYC A %4 7
B ? 9.1 % A
A A :
A A ©-f
7 # +
W
$ 7 9*

BGR ¢

99

OYW )\,r“JL 4( JL JﬁrNJ‘ J\rr r}ooz

/

iy Gy TEN&@

(2)

O
HNGN—
OH H S
< (@)
Thioalbamid (4) NH
3;}
HNGN—

iy, *I}”W@

TVA-YJ-1 (6)
o)
N—

/\\@\

HN

j%

O\\S/
C)||<') S S S
°/ H H H N
‘\/\",N\=)LN N\:)LN N\:)LN o o NH
o H S : H S : H
S

TVA-YJ-6 (8)
O

ANGN—

JBIR-140 (10) NH
HNZ Y™
7 ++4 # = =
? 7
0] # A A ! o# A
$ C!
& $ $ A
> A =
$-Vs$/ ?
= % 7
A ? = 1 i



%
>
B
0]
T#
1
** 7_
&
7(%
0
@E )
&
1& $
14:A
00%!

? 10 #9% 7
B
*% 3 @
E # 7(% $
*x 7|< %
74 B # ?
fadad 7 #$ @
?
QONR
> A > 0 7 #
$ Lo 2 7(% ( 1,00
0 $ @E
*x 3 ' 4
b 7# O\7# 4 7 #
1 7% ? 10 #§%
# 7# O 4
# 7(%
A 17 11 A =
# A 1% A o=
A A 1 W

107701"'4(4 ?

9)

**

%
= = $
| 14
#
= X
7
7! #
7 # 1$
#
< @E B
$ 3
B
" 1
$ 17 o

A

1
,4+31 %07 )/901)/)) O

7%

$

A



, O & 3A ;S #
B 9 0O # $ 0)00N20/7G9G)R
& 7 | %40?
? $ $ 0@
GRo7 # T# @ 0 !
# ROk 0] =
# 7# ©F > # = = # 3A ;%
#0 3 O # 7A 9) O 9)+29!
3 # 90!'0 ! = 4
Lol # o+ ( 09)7 # +) ( 90 A T#
$ ? :
$ L 0+ ]*+6_ % (G)R
7 ! O A ? T# @ 11 ,01
= )I07 8!@ ? = 3 =
3 70B0@ @ ? $
& $ % 0
% = & N
& = 9 : 7 $ ;
# # 3 0G)?G8R
T# T# 7 7 - # O #9
# B ? , o'l # 8/IN) % @ V4
# $ 1 008. " $ - (7> = 1 O\ //77
> 1% N % 0!%>1)+9 !0 13
A O #§% = 7
> ? 7 =7 9
, ol ! D > % 9*0
D | ? g | B = >
@ #3 7 107701"4(4 ?
# 0] ;
, o<1l =7 3 #
1 QONR

9+



O $ % > A 0] # A A
A 3 o# A
o# A
1 7 A # O# % Al
-7 0s$ =
? = 7 1,1B X NGOk
# -A 0GGR 0 10 B GNIG/R +
CbZHN'/'fOLOMe
SE:NHR
O” “SPh
91 A > O# % Al 9
3 oo !Bo 10 1B e ?QGO;ozml’ a7 s 0
)*9* 7 1,1 # -1
A ! # 2 # O# Al> 10
= 1 0,> )NHU0 A >
? 0] 0] ? 1'2!
? 0 3 9 210
07 b 7 !
# 214 # ) .9 ~0-9

(GOR

98



[ 0
o v, o \\I:IJLRZ ChzHN CbzHN ” “OMe
CbzHN AIBN CbzHN R1 12 E OMe -\S
N Nome —— | TN om —_— N R + ~
Nen o 2) RS-H K/,'q\n/Rz l\l
J © e
R2
1 /' I 13-Z (HP) 13-E (NP)
0 B 0 ]
M 0 CbzHN
N" R CbzHN Y OMe
R' 12 I OMe :\S
s R
G N
sterisch L \[Or R N\?O
L RS=H R? _|
lla Ib
9 % 7 L1 A+ 2 ¥,
| 10 17 o7 # 214 11 210# Al
% #+/= : : 0,> 1)U A (G0R
& 1 8 E7 9 E +1G 9*
A ! ~/-9 GOk
# & 7 0 #
21, ? > ; @
= = D DW ’ @
D / -
(D) _
R‘SH R rv My Re o
~ - eq ) 5 - eq 3
e N R N_R?
rN R? #-BuOH, 85 °C, z \g/ £-BuOH, 85 °C, IQ/ hig
\g/ 256 h 10 min
13-E 12 13-z
/9 1 7 111 7 2 +, &
1 UE # 7 73 007( A
1 0GOR
(0] ; # A ? # &O 1 :3
@ @A # % GCIG.R 7A 1>1( ?
& A 1$$ O # § =  9%1@0 R ,
A ! @A o# % A!Q >
4 y 71 A ;  # A ’
: # $ @ #S$ 2!, 0] ?
0] - : @ 0GGR 0
D (0] DW &0
B | 3 # 0] ? 3 =

90



1 % - D @A # 3 =
;  # SA (@) @
0 $ 1+7 = 70 A 7( A A
1> Al ;  # SA A 4
(0] A 40 g# G-k # O# $
7 = 17,0!"" 9 #
LA 7 = ! 3 0 i
A $ Oo# AlQ _ (0.8 W
@ ( +
MeO. O
F HN o ld( BuO  HN—Fmoc
mocC OH
))( FmocHN OH H,N OAll s HN-Cbz . ) -
_'34—(0 OMe CH,Cl,, 2RT 4h, 98%
,Fmoc ,Cbz HN 2. DMF, RT, 15 min
‘Buo\n/'\, \)\n, BOCHN))LOH & ’?_(O . 3.PyBOP, DMAP, DIPEA, >
65% (2 Sufen
PNBO oPIB onr * %&ngg’zgl:,' 05°c,(2 h, o0
19 o
o P O\\—OH O%_FK"S HN—>
PNBO NH HN NH O & und/oder NH O &
DPPA, DABCO /_2_ 0 NHCbz Ligation NHR
NH Cbz Towol 04 C.an. PNBO HN i — HO HN i
NH HN 25-30% 2 NH HN"S0o NH HN
o
o
OMe
21
-9@ ; # A & , 1 :3 A
0 $ 1+7 ¢ ! @ 1o
3A A>4 A A Al # ;A
0] 0> 4 98! A D))R W
¢ ©r1]:70°
0] # 0] # &0 "1 3 4,
A & ;  # ;A ? &
# ; 1 A A 0 >
40 g 3 = >
@ ? ;7 A #  O# Al
# D @A ¢ v 1 D
0) 0 B ONOR &
oL - ; # A A
L AR o) ( -0 730 -

9G



A 1 $  WOR = @ 0 =
W + 1# C! 7 1'2! .2
0= # % 7 1>
= I 17 0 I I
- 7QN+R
B 0 11 0] ?
JA 1 > ? A
o ,0 o# Al> # +
0l< ON9R
N\
A 0
reoatin. A TeocHNG~owme [Ru(bpy)s](PFy), (1 mol%)
eoe OMe (PhSe), (2.0 eq)
NHPI, DIC S H NHCbz HANTZSCH Ester (2.0 eq)
S NHCbz > N Ph
H Ph CH,Cl,, RT, 30 min o I\’ DMF (0.1 M), 0 °C, 30 min,
H .0 40 W blaue LED
-} N-O~ ~O
HO™S
o]
23 24
0
o 9 TeocHN
TeocHN TeocHN OMe
OMe 10% EtzN OMe 3 _
. S 3Jyp=13.8Hz
S NHCbz ——— .. > S NHCbz
H ~oH
H Ph DMF, RT, 3h < N Ph e NHCbz
d HN Ph
Phsé O Uyn=72HRe-H O
25 26-(2) (23% von 25) 26-(E) (13% von 25)
J
{ N
B EtO,C CO,Et Co; O
TeocHN oM ?\l /AS NHCbz ©<§N
e H e
o) N Ph e}
S | NHCbz [ : J
e, @N-OAO 0
(o) H
Z 3 N-0"0 © o
i 0
EtO.C.:_» = EDA n (PhSe)
g_' NH As p o NHCbz As y  NHCbz 2/43 NHCbz
Et0,C l%,N\n)\,Ph - N\H)\,Ph N Ph
o] PhSe O . o]
26 25 SePh v
\ J
0- A ; # ;A (0] # A A 10A 4,
@A Oo# A% # # C 1> V4 . ?
A C! @ ,0
,2 1'2! < & % A ; #
-A ON9R
& & , "1 3 # 3 ; # ;A 4,
> = W 0] 7
D 7 % =

ON



@ ? 17 1> ? 0]
7 A 7 D D R
, @ A 702(41 0] # A A 1@
B o $ O 7
ClzA ! ! : 11 Al40
@ )= 1991 ;A
7 10 (re@s ! A B 0
7 210# A 21, 7
$ 89 2-1'& $ 8*a ? # A A
0] A W B # 3
UE # 0 7 ONa /9 211& $
G\R O # > 214 = 702(41
@ 3 48 ?
% ? 3 b $ 0]
% 9791 ;A ? @ IUE # 9791 ;A
)% A ! ? % A % # 2
? 1! ? = 21, ?
217 # WGNR @
* @ ? X @
# @ @
? 14 2=<
ol$ % B =
b 11 , @ 10 -
1> b ? 10
: @ ? @ # 87*8 19
(GNR @) : X cl4 ol
> 4 cl4 @'> 4 =
14 D : ? 1
# ? # @
zA X # B GNR -
= > >4 WRO A @ l
0] # ( ? o @
0 = 0 21,
= 11, # 9/ 19 2 W



> ? #
@ C! 0] #
1!, # WOk S, v _
B # 217 NGR
VA N VB
9 B SR
@ )LNH B G H
H 2 [0} H NHAc
®
kome a H{O'Me b \‘\@ c )é:)N'EH d GG H
OMe — OMe — OMe —>» —_— L
X - X XH\OMe C N
); : g}m e LS 5 liwteraktlon :
Q O O H +S’O\ g OY N
L Q HNS X N_ 5 H%/NH HN
S We @N” e Al e S 1S
e 9 HSWe /S\/) E @ L2 E
E z
Stabilitat Stabilitat
29 b = > # 7 % 7 1
1> B 0] 979! ;A 9791 ;ADIOG A !
0] B A <b b3 7 1> 0]
tA cl4 1-1> 4 cil4 101>
4 = 1 > ? 14 z
b = b @ # 8*8 0 b3
" @ 7 ' O @
= 210# A% # 1!
0GNR
0} # )*ONE & ? 702(41
% @A -1 O# A% A ( !
GR )*ON? o# Al
: # Al = A 37 , A
% O A ,7 ; W 7 1& !
4 =, # >4:- . 7 /4 G/a 0O
/-9 2-11 , le : W A A
: = $ 0 ( 0 W
= ( 7 ‘24>
O# A% A , # +0a-= @
# A .3 3 G




PhthN CO2A” |§ ; \)LNH PhthN

1. ICH,CH,OH,
NaHCO3, TBAHS, COLAIl
EtOAc, pH 8.5,
PhthN\(COzA" 40t°C,C16ph, 75% 290 \(S NTep 1 HaNNH: (1 ea)
H
2.D -M - B(OH)3, Xylol, Refl ,48h N EtOH,
SH ESS-MARTIN kfo (OH),, y:s% eflux '§/ W t76 ‘e 1sn
27 CH,Cly, RT, 4 h, 84% 28 H 30 0
i) TFA,
cl ¢ cl \r CH,Cl,, RT, 1h PhthiY
NHz PhthN._CO,AIl NHBoc i) Pd(PPha),,
PhthN\ECOzAIICI NH ii. aq. HCI, RT, 16 h \E L saure, THF, 15 min E I\r
HN"0
. i) EDCI, HOBt, DMF, 16 h
SK/H HN O " EDCI, HOBt " 20% ( iiber 3 Stufen) NHHN
X NW DMF, RT, 16 h o/>_$’
o) 41% (liber 3 Stufen)
31 33
39 @A o# All A A B (0] A 7 (0] ,
702(41 0 W # = 7 ! 0] $ B
= ( A 7 //  +0a # A .3
1 77 ] +81006!7 %
+-, ?7# 6= + /- 0 # A
+-,+
% A # = # A 1 ?
$ O ? D : $ X
( $ % A R > 1 @ n n A4l @!
% A %! $ @0%! $ I B\ 1 !
% A # A WR = (1% A
= A | = 0 $
@ $ (% A 1, , 11% =
4; PN-R 0 $ =
I >@!0 $ A D v 3 )! A Al
(% A %.,70" 4>
VR Y - ? (% A # A
D ? ; (0] A
? 1 = 0 A VR
7 O/+R

)*



R (HCHO),,, TSOH R Et,SiH R
Fmoc-. /HTOH - . Fm°°~N"\FO _— = FmocNNJ\IrOH
o) Toluol, AT \_O TFA I\I/I e O

© 1) 0-NBSCI, Et3N, NO NO.
¢ R CH,Clp, RT 2 2
® X__ome > —>
> s~ )\IrOMe )\IrOH

S 2) DBU, Me,S0y, EtOAc, AT
DMF, 0°C o}
o-NBSCI, NO, 1) PPhs, MeOH, DIAD, NO,
Collidin THF, 10 min
H N"\n’ s'p i N > s'p i N
2 O NMP, 15 min g ‘N"\n’ O 2) HSCH,CH,OH, DBU, & ‘N"\n’ 0
H § NMP, 2 x 5 min Me O

0 1) LIOtBu, THF, RT /( N9
2) THF waschen Me=N

3) Mel, DMSO

N
/(".'
HN_ O o}
el :
l_H NH > lH N,
o N o0 N Me

79 @A % (% A # O $ 1,, 1% D
= 4; 0] $ @] 7 A 71 >@!
= 0 3 D © % »04s >t <
%,70" 4>"1> A (D ! 0] D #
10>!0 A A L
t-,,# 6
% @ 7 ClzA ;A0 § )*
0 $  # ClzA ;A0 $ #
? & A7 A (A ?
3 D A A
7 7
VBt @A ClzA  ;AIO $ ,
@A #  CI(C C! 0 $ VR !
# QA A A 0 $ A
7 0 A 10 0O A Ve
# 1 ? = <
woR A 0O 1
# % 0 ClzA Al $7 A IUE #
0O A & # 0 ; B ; 0
1 @ :e((a !0 ; W &0 0!4;
o; M~ 0 ; Y 9 -, \ > IB ;0

)9



0] Cl-A ;AIO $ $ 3 = %0 =
B A &R (0] A :;AIO
@-01 ( @e'l ? > A A ? ;
(0] A ;A Cl:A ;A $
$ & A -A
A 7 I-A D
A O D Cl-A ;AIO $
#$ & # = (0]
0] D & o1 1'0 A
4; l’ # (@) A ;A
C! | D Cl:A ;A $ = A
% W
QMOM
R/\%\l
HNs_O
o o CCly R
1
RJHL k(l)rOEl RZHNJ:COZR1
ArNH, H,0
o Y OH O 0 0
RJLH + X/\[Or —_— R)\N/HILOH - R 20R1
2 NHR
OH 9
o
RTI) * H\'HLOW R&)LOW
© N~R2 oH @ SHARPLESS
MANNICH-artige R OR!
91 A 3 93 ClzA AlO $ A
1 7%0 , :! 1 (0] %D
= # @-01 ( @0'l A tA C'-A
A 0] # 0 $ ?
% 11 $ A A $ A
% & D @A <
Cl-A ;AIFIO $ A 7 A
@ @A ClzA ;A
0 $ 7 A AA A A A
# ? & A RS g N8R
"GO 0-\R 7 MR 4 A A



Vi

NBoc

> A PRT A A B % © )81
< # 0O $ @A # Cl-A ;Al:
? DW = 0 ; I1# # O
*) Q% * - *
0O A = &0 @I 0 04!%"® o1 1l0 ; ©®y
- - 9*GR -
3 3 = 4; : -
LAl % |
@-01 C @e'> A ;A $ (9™ AR +4
1) T. OWA 1988, D. L. BOGER 1994 - EVANS
OHC__N
(0] \E \> 1. NaN3, 94%
o] 3
N A M A 2. NaOMe, 60% O OH
Q"N Br N > AN
— Bu,BOTF, EtzN \ N 3. H,S, 84% MeO™ X [ Y
7 es73% O’&o Br SNTr e TR NH, S~NTrt
2) D. CRICH 2006 -
N7 NBoc 1) Cs,CO3, MeOH, 72%
N=“NBOC i) NBS, CCly ~ 2) TrtCl, EtN N=“NTn
ﬁ/ T M602C;,' - HO N
i) AGQNO3, Aceton, O 3) Cs,CO3, MeOH,
BocoN COzMe 62% (2 Stufen) BOCN\« 74% (2 Stufen) BocHN COzMe
o)
3)N. S , 2008 - SHARPLESS
o] 1) Boc,0, DMAP, Et;N o] 1) NsCl, EtzN, CH,Cl,, 9]
Meo” ), CH,Cl,, 95% ~ Mo OH 44% (57% brsm) ~ Mo NH,
] N\> 2) OsOy4, NMO, Zitronen- HO 1 N\> 2) NaN3, DMF, 63% HO N
N séure, -BuOH, H,0, 68% NBoc 3) Pd/C, Hy, EtOAc, 74%
rac.
4) G. JURJENS, 2018 - GARNER
1 DMAS
N DMAS
)I »—Cl - , cl
-5 | N \« D 1) BiBr3, Hj 66% ):N X 2HCI
&/ EtMgBr, CH,Cl,, 73% N 2) NaOCI, TEMPO, NaClO», MeCN‘ N omips
o. NBoc - (S)=OTIPS -
2) / 3) TMSCHN,, CH,Clo/MeOH o
CHCly, 77% O. NBoc 63% (2 Stufen) HoN
4) HCI in Dioxan, THF OMe
48% (S)
29% (R)
5) C. R. Zwick llI, 2021, NAGAO
o, N
S -~
0 —y s o o oH
JL N OH H
H . : MeOH, | :
s Ns)’lk/m ™ Ay A _ MeoH.im MeOJ\;/\EN\)
TiCl,, DIPEA, NMP — Ny ‘ N 33%, 7:1 d.r. N, N
Ph | *
Trt Trt
+49 ( 1 ClzA  ;Al: @A
# = 0 ; ! 0 O A O O0; #
&0 @1©D9R 0 04l0 ; W o1 1!0 A @R 3 @A
4; 1, (O = @:01 C @@'> A ;A ' $ D

)+

Q9*NR



0
O $ % A A : $ ?
oO$ 7 A A C! : D
+4 ) # D 471, 1 7 A
A ? Cl-A ;A% Al: @A
z ! # -+# 3 @ = = 7 ! A
(0] A ! % Al 10 A /7
¥ > C'zA ;A0 $ /. @
10 $ 1> -+ = 0 @ +4 R
v 9
095eq N H
10eq HC"HZN\)LotBU o 1.06 eq CITI(O/Pr);
I\- 1.72 eq KMnO, /VO 1.2 eq BF;0Et, HLO’BU 2.0 eq Et;N
H — LY - >
Aceton/H;0, 6/'{0"' Toluol, 25 zu 110 °C, 7 h N CHoCly, 0°C, 3 h
0zu5°C,26h crude ~L.OH crude
34 2% 35 37
| OH O 1) Aceton/H,0, Q
«WotBu 6.0 eq HCI vt g 15°C, 12, 31% FmocHN OH
N, & — <N < 08U - i
I~ THF, RT, 16 h W R 2) N XY "0TIPS
~JwOH crude N 2 CHyCly, 15 °C, 12 h, quant. LN
3) TFA, CH.Cly, RT, 12 h, 35% N
39 40 M
++9 @A ClzA ;A% Al: = e @ 1 7 A
# A 4771, 1 @ = @A #
0 A ! % Al 10 A /7
: F! /- A A
@ !> —+ Qg*/R
+-/
7 # ? ? B
7 7 E
7 # = 7 # 7
4; 10 ? A
@ ¢ 09*-R I — — (994
1P!> 14- 9)+ B ]@- 9 N9 F RO
? # %7 > !
n H|Hd|o QIR 4- 099+7998R 9]
? @ $ :10 4; ?



7 = $ -1 ? 4: | - 090k g

7 El - N9k 7 I- Q99NR Cl 099/799..R
7 1 = I # .
> 3 7 ! ? :
# 7 3 @ @
*% 7 ! A
1 = @A ? ? 7 #
QOOR
, 7 A 1 o7 ' #
4; @ $E # A B +0/7
# # 7 ! A % W
: 7 D ' 4;
$ O Bo>4" | % ?
$ 0 I
09)8R @A , 7
;03 1 1 2 !
)08 # (orn @ea 1
09)GR

)0



= # = # 7
7 A # D ? 7 A
D o 7 A # 7 NN
7 Al WR 7 09) - VO+OR F17 A A 09+)VO+8R
+ ’
o direk;e“sm oder s R’ H SNP—PE) R
\eLH)\ i > VLNX PG.HJ\[S],Akt v PG\HJ\[SrH\O
aus
|S| PG = Boc, Bz, Cbz, Fmoc
o B S HNR, s Akt= Og_nu o NN
NR Y @ ﬁ\@
\e:OH - \iLH YN\Q; " ( X Y
\eLSH > \J\N»R X=HF Y =H, NO,
+,9 GA %D # 7 « -7
@A # 7 © 0 8@+ @ $ 565!
A $ 7 ¢ (0] 1 - #
# 7 # 7 All @ @
7 A # 7 A !
# +18 @ $ 7
7 1& > D 3A
@ @ : 0 ! I
0 0'& D O # ! B (0]
1 )Ol0*a 4; ! # OO0R
X l 7 81 Q9+
& B = 1& o 0N ! 9 (19 %W
| 19+ # Cl
000799/79+/79+ R
0] 7 & 4:
7 ? = D 0]
7 10§ F! D B
9+ 7 D :10 = 7
@ ! = 3 %
= 1 B I
= & )a
Q) $ > 9 9/ A (08*R IN! >t 198

)G



11=

M

EDMAN-Abbau

ne

H®

/(ﬂ)\lfN\)L A —> /(N

+/9 %D
D
D 0 $
%0 !0 = ?
4'a'0

%

& %

Y 9!

R
2 MJ\F”
3\27\
&O=H
H(Z’ \

( 1
+/ (989K

H

H—'r\@
R4

RiH ( H Ri

Fmoce, 32 _N e Fmoc\N)QrNY —> Fmoc. N

N H & N '4

H §) S H 8

©

o]

Je

/(F3CR1 ol}
ﬁz—

204 &

Ay )\Q—Rz
2 CF3 @ J ‘)4

R
—3 Fmoc. /H(Y — Fmoc\NJ»<N7/ — Fmoc\N/'\IrHY
N "o

Hyo &V
HOH B) HJMLH

(0)

? % 0
D ||31:#$ 7
3 # >
| ; |
A $
% $
o = @A
A # !
$ $ @ D



& $
?
%
D
%
$ OA
A A
%
-
#
@A

%
%
O #%
- ;A
0]
+49
A
A

%

# B
#
Y7
D
o# Al
-
7%

)/

3
70# A7 %
& $
% A
A
#

A

%



+0<

T#

+0+

0)
O# %

# AR T A
Al

O#

A

%

%,

-0 (O

)4+ 1710 2 1)10

7 #
A 9
(7
A T# Z,
o# A T# T#
A $ 7
1 "0 2 D!
# AR+ Al T A
+)
’7( "7 Y
O# % Al
# = X =
# >
**x +,X



* 97 b o# % Al B
X @ 3 X > #$
Y] # 1] # ©F
B <
(¢ g?1
%  1998* B Y?
: ’ ' Y17
g
9
% B . > y Y
$ v
B, y
$ v
( B ; Y
B, 4 - y
>0 B y
% B o Y 796100
%100 Y?%1@ Y?)
¢: B & Y y
A ABO > . %160 Y’&1 Y
>1 90660
z : a1 A . I TEE
AA 890G >
A :
( " 0
@ og o 0" . %979
6
]
7 # - 0 , B $
" 11(
7 0?
7801248707 G BN A B $
" A
7 (0] > B $
" 11(
7 7 @8 o
7
7 o B
109*
<>,1198 A
78012<19 "
% # > %100 Y "
(C # (C
) " 71 0 'z
0*0/8 Y1) y
%180 Y- Z
( e .

+*



NN o 0 0 o
HoN S/~O NH - HoN H’QO
: I /o Sy s
x4 9 N N NA HOOT R o A HNP
NH HN\)LN/L[rNH 0 N 07 NH \f
0] i H 3 0 O7°NH,
N - Microvionin (43) NH
s Klasse der (o)
\ O NH
Q 0] (42)
NH HN—Z= Klasse der s o
O Y H
HN S,
OHO HN
NH ) H
O NH o) H 0
o Sy
H
H,N  HN M .
0 Klasse der Thioamitide & OH
HoNes

cc@
(0]

o)
?ujﬁ
S HN._O
| 0 y 0 Q2+ w9 s Qo Q9 5oy Q ,NH
/NI\S NHJ\[rN" N N\_)LN/\n,N\_)LN/\n,N\_)LN/\n,N,, N/\n’N\.)LN 0 OH i1
H i H i H i H H i H

iWNo oNHgO O 0 0 AL o) 0 . o HN S/go

NH ., ;—NH

%\" N" ™ 4

H v/ Cacaodin (44)
% Klasse der Lanthidine

o (DR

(¢] o} HN
NH | | « N
%\I/’OHNj: e o
(_7 I\O Klasse der Lingiz)ine
** +,9 > # ? Oo# % Al 3 # !
z $ -,'B ( M98)R A A -?
B ¢ 98+ % # -/’B C 70988 7 # +1B
7 /R 7B ( (980R
O# % Al 1 % ?
-] il $? 3 = ? =
D 7 # & Q98GR 7 I@
= # 3 @A O# Al% ?
A $ 1( o# ok +/ $
B ? ? #
B = 3 # A 0
198798M 3 - I o# % A7 D $
0 $ ? 1 % NIzA
FIB = 098/R

+9



*x +/9 @
( % (
$ A
0.7
O# % A
%
(
$
©8.R
D
A $
A 7
3 IB
@!/NI>
= T# e
# = =
B I:
#
B A
%D D
A
T# e

0O R 0O R 0 SH
I Aoy | A~ | S, Lr(
_NH HN_ _NH HNG H o)
AviCys; R=H Lan;R=H Cys
R =Me MeLan; R = Me
\ v,

N\

[0} O R

Ay
_NH_NH_NH HN_
Avi

%
< ]Y
N ~
H N
0 e}
Dha Dhb )

# O# % A # % # 7 # 1
o# % Al @ o# o# % Al
# , 1 A !
A A A A = %, :0 (!0
(
B 0O %
> A 7% Q98NR> A
7 ? X @ $
0 ( 7THO 7 #
C 7 ! @
> A o# All 0]
= A # 0 '7
$ 7 = 4; A
3A 7 1I3A  WOVIOR - A
T# o (A 74 an $ 7
B ; A 77 T# Oan A
# @ " ' 11(@/N 3
A @° B +0- %4 T#  aun
; # ;A 10 #§% = B
T# @ > 7 ! 3 T# e
? T# o 1 ! 11 7*
? 3 1
T#  am = ; # ;A D
& B 10A T# @UN ?
; # ;A B
0] ** - 090+R

+)



el +-9 & % o# % Al> > A #

7 # 7i# 3 B 10A 7# o 7# am < & B !
@A T# o @ 9-@ 7 1 A 70 )- 5H4! 0 +- #
;A A 7@ 8- 3A 7 #
# -6, 77— - ,4,+709? GNO!G/(? A A
, Oo# Al ( ?
7 ? # ! A (
A0 1 # B # % !
0 ! 0] = A O #5$ D  (OR ( !
4 ? @ ?
0] # B
# > # 3 A # 090)7908R
10 1D # T# ?
: *x +08 ? % :
7# 1% % +08 < B
$ % ? % @
# @ M7 %07 - 7 ) = # M”00 T & ™
3 (0] A 999? 9] 99) 99N % )
% 1 = @ )t K LB
= *x +08 * B
# @7, >0 : 1 ? b $ @
Q908R W A
@ % 9 +  ** +08 ? -1

++



*x

C!

F!

FIC!

%

A

909

13

o# Al

%

! % 9 3
;A
# OTH# >- 6<(@
% %
R b B #
% 0]
A 5 / ,4+ .7 0%? 8GNGI8GN.?
A #
0] 7 8
@ #
- W ;A
3 9 F!
-.C04 3 D
4!
9 O 99N
o# A > @
# ? 7
7 A =
O O 99N
> 14
7 13A
A ? 7 7

+8

D
# #
(
[ |
T#
A ’4’/QQOGR
%
#
O 99N
# 3
0]
# 3
1
|
- 04 0908R
C'B

(900R

%

-3C-7

09088



(0] # A A ! 0+ §0+* 4 090)290NR
-T"
g ]@: PSS
N
HN
ASn117 Asn117 “;EN
LanD
oiiner R H2 et R HyN \o -H ”e151
J\n/\/\ If EpiD ]\n/\/\ I?/\l/ A
FMN —> H
R= H Dha (46a)
R = Me, Dhb (46b)
\JS\ = Peptid

Eotee L O*%fz@(
R o SI§/Y"6151T> KNBQH/WHSI i lle's" —>0der A j\yj\b

50 R=R;|H ; AviCys (Sng)
& % 1A i A
B A % B 10 4 @7, 50 : 1
B % A 8? 4 7 A - =
0] B o o o 7 AD = '
6] , 909 Fi ) A o
7 =7 A O# % A 0+ A 09088
10 i % ! $ A !
A 1o 0 s #  7#
3A 7 O# % Al% # 7#
B ; 4 TH# 7#0 1 3A
A 3A ? X Q900R
3 & @ $ # %
™ 0 #$ %
17 7# 0O 90 7# Ogso # 0] &
- 7# O:90 ;  # A , )
$ & P % @ 7 A B
10 10 E = 74 10 #$
7 A (9007

+0



+0, =# 6= + /- B # A
% : +1ZA A (H! Ald
: z W B
7 Q90/R , @ # 7 9
7 # 7# )**GIO/R : #
0] ? 7
B D 0O $ A
% # 0 7 1& $
QON?G9790.VIGIR (’.. @ 1 $
7 A % ?
z # 7% - # @
. 11( @/N? 7 7&0!12<)
7 0] " . . %@ 9+GON $ !
$ ?$ $3  $ 7 =9
7# O $ ! T# ok $ 3!
U "10 (1% @0% ! $ 16R
A A ? $ ! $
FIB I I ;A NG = A A
C! % A A 7 #
7# & 1% A ? ?
A A ’ 10 A 090/R
ClzA ;A # > A
# 9 > A O)QQGBR A PQQGOR ’
$ $ A 1 # # A 80*
0O #$ 1z$ ! L 1% A WEEOeNE = >
1 > A # (G $
# - ( t1'%0 # (0] #
$ h$ 1% = > 7 1G] ?
# 196 & @ ?
A A , , # # $3 h$ 3%
= 188 & ? A A ?
$ & % A >
? 7# 10 # % A # ?
" A0 = A A 7#< D O/



0 7 & 0

- 19 7%1% ) ? 7% -9
7 o# Al> = = & -
% o# Al ? 1
B ; 10A O #$ # 7# T# < > #
71 ? $ O# A I10A
% ' 3
# ? B # $3 7# O?
B $ 7 - $ 3 %
- 9= ? 7# O -
A 7 7/ / = ? - 1%
$ 7 13A > Oo# A 1@
T# % -9 A 1 B #
7# < 7# 0’0 B T# *k +2 (O
*x +29 O $ A > +1zA AN Aldl:
; # 1 7 # 7# (& 0 ?
& b 0# Al < %@'0 A #
: ? & $ ! $ ?
@ $ B A ! =7 B
O# A QA ol $1:7 # B |
$37# B - $37# B -7%$1: $37# B
-13%$1: $ 3 # B -1$1: $ ( B
-1$ 1: $3 # - 0
# O @ A- o ? - " L4, ,7%;;788+9188+/? A , 4,/ 9%
7# <10 #$ > O# A I3A
0 7 ( # :
? 7# 10 # % ( $ X
0 $ 3 7#01( = #

+N



+/

A A ;A T# < cr s 2
( O #$ 3 N8!
0] $ ( D ?
T#<IO # $ # b A : $ ,
7 0] A A %
) ? @ T# <
QO W 7# B = 7%\ : z !
: i $ o 7 #
090/R
+0/
7 ! A = 6
A 196 2, 7 $
Q9G/VON*R # 1 A n 7
7 ? 03 (ON%R ? G!
7 07 1817 0. )|7 A 24+ * % +3 CON)7ON+R
QN B
S S S S )
~ A~~~y )\)\\g NH
H H H H H H o} o
HO! - HN
OH
H/Ojo— O™ \H
) NH \
s I NH I NH f N\HN =S 4 L;H S/F;\IFO
I | HO
HN)iN\> HOS o NAO HO N’gs HO N&S ’\(§Os Omon-n
HZN)\\N N ﬂﬁ”yo
H
OH OH OH OH OH OH &N
(58) (59) (60) (61) apo (62)
— +39 @ # 9 7 : 7 Al
[ ? A 3
A 7 ! $ 03 (ONR
07 ?QQNBR 7 O_QQNOR 2409NGR 7 2+ QONNR 3 A
! $ 7 +/7 # #
104 2’ Q9N)?9N/R
= 7 7 7 T# - T#
Ba - B 7 7
A ; ? 7 = 7,
1 > > 9 @ !
@ ! # 7 = 7, = QON-R



: T# : 2 410
$ L >0 /+.)89 ONV®
> A # 1 !
7 74; % A
o7! % 3A
7 11 Q9.?9/*R4 D
?
K4 17 L! ?Q9/ 979/)R
10 E # ?
09/*R 0
> 09/079/GR
%7 - « ?
# 2 4! ?
: VA -
# 7 O A A
$
o7 ! # 4;
3 7
+09@ > # 7
A 1 ON
A @ "(A! A A
2 4 @
= 51 A z

>0 /+.)+9 ©/R 7#, K7 O!
= A 2 41
# # A > #
; @A : A
A 1@ !
A = : A
$ o' E 1 #
$ = > ¢
2 4 % B #
» 24 70 % 0 OIRrER
7
0O % @ IUE #
07 # 7 #
7 ;A 7 0 A0
@ @ 2 4l
0 @
= = 5! A z !
+Q 9/
2 47 07 10A 7 O
& % 0 70 ?
Fl: ; (™Mo 7 S #
$E # Kz@L A A 70
7 /e



, 7 Ba : B 7 0':

? & 1 @ 0]
B 7 #
( 7 B 7?7 @ $
# 3 # $ & =
B E @°&%000 N = , # # 7 ') # 9
@E B $ 9+ 0@ 7 =
(€ @E 7 !
> Q9N.R
4 @ ? 7 & $ ?
A A # ? 7 = . &
1 7 7
7 @/N? 7 0] @ 7 @/N?
| " b %""@ 9+GON @% 9**N9) 7 '
0% 88)G) %  %O( ,!74 %@!0 A $ 7
0 7 7 !
% 0 7 ? (
; # 7 1 )G
$ ? 1$ ! W/
+t0-# 5
(7 7 0A ?
YA ;ADI% A 1814; Al 2%4 7 ( A
A #A O A
% D @ $ =
W %4 |
7 7 72X $ !
B 7 $ A ? %
$ 71"%0 7 ? D OA
; O 1 A #A
; D 0 WONR # -020BOIO #
W71 %0 ; = & 7 7
" ' 11(0'8 " %998G!70108? 0] ?

8*



% A z ? ; 7 @8

; 40 % # 9+NNOO ° ? 7
A #A $ : ; 0] %
# 98+00/ ? YA ADI% A l1814; Al
(7 QN # = 7 # ! =
¢ A #A ? $ ; # -020BO1O
? 7 # 78 ?
$ > % 4: ; 7 0
2%4 1% = *k +78 O A #A!
7 # R A #HA @
$ % ? 1 0]
A @ "1 9 $
7 ? e "1 7% $ !
9 # A @ °D 37
A e 7/ A @ °
0] 7 A A
(! A #A *x +78< OV &
7 A 7 R
)4, A # ( +08N 0)¥-*F 7 -k ,
( A! 7 o !
ol 1 7 1 7 0] A7 >
( A! 7 $ 1 | 09//R

89



S

/\)LN

AN
L
)LBH - N

ﬁu%ﬁ&

IN

S4 ( 9)

m/z 1377.5467

a4

—OH

NGN=

OH Ser!

¢
VAVAY JI\[r

!

o

~

i

H
N\

N

0 S
N o
)J\ /N H/<(N\)L J\[r /HL J\Ir O NH )l\n,n\
/\ o
63 é’ H l
m/z 1435.5886 0 OH 4
A A
\. / \ °
*x +79 (! % 7 > # 77 @8
% ¢ A ADI%  A1814; Al
0O 10 A #A . ; D
<> A % ¢ > A #A (C Al
7 QMR

8)



0% \ X
( ? A ? 7, 71 %
09100 \ # 3 X : ? 3
0] $ E ? @ D
& # *% +_ 09.8V9._GR
** +.9 %D B # 0% \
' ? O #9$ = 3
(0] $ E # 098
0% \
1 09./?9..R> D % - 1
¢ # 9**0 $
7= (A 0]
( YY) Y A g =
? A ? A
> * / Q**N)*9R

8+



0] ? ! A
A
$ " >000 1
7 90 N** $
0% \ = @ E 7% 7+ 1@ 7> #$ 7;: 3
DR * / & ?
#
* /9 > # =
0] $ E # o $ 1B
A J0& A 0] $ [ = O*9R
D E )
0 , 1&2, 61 : 1,
0] BiEIB BB, B% 1 ,1 ,&BO 0O, &, @0BO,
> , BIB& BB, B% 1 ,1 ,&BO 0,0&( 0BO(
, 10% 9 601 11 | 112 &11
) 1 ,(C1B1 11 111
% ) , B (:@0BB BO &0(BO(
% , , 0&(B&(77 ( O(,@1,B1B166
11+, @ 1111 2( 11
7 @ &l1 111 11
3 B ? Fi:
C! $ 7 0 7 < # 0
*k 4 09-8)*+)*8R

88



*x

%

490

Q*Or

0% \
# 7
Fr-
# HI/ A

?

@ @'% !

O*.R

$
11

DR

O #§%

80

1&
10% \

$

Iz 1¢c 8
X
$ O
? X
(
A
O #97
#
( O #39
A il =
O #$%
DR @ # 108
= 0
A -



@ $ on A 171 o1 0% \
1 = & ! 1!0oo(!l %
DR 0% \ 9.66 # 3 20 @.,73 0 (
A # B % MR $
7 ? 9] # 0)9)N9+R 9]
0% \ D 0] ! >
, ? ? % 0 ?
= # 0% g $ 0% \
1 # %
A @7 ( A A SR
D % $? 3 (A
3 = 0] = DooR #
F! 0% \ # % = B $
Fr- C! $ W u
B # D9 B B ?
& $ C 1 = B
& $ 0% 4 3 %
B # 4 = 09.G?)ONR
; % # 0% \ 1 ? $
% ? @ %
O #$ B I ? %
$ ? 0] # E
( $ 09.0M)9/R ’
% =
% 0% \
1 ? 3A
@ @ D ? $ 7 E ?
# ? $ ? 0] 1
0!l 17 V9-DR 3
D A ? A 1
0] D 7 = O!@A
MWRO = 0% \ 3A :
A 7 1 0 A % <)QOMR
A ! : 07 # B MO



0% \ 3 = %

, o 1 0 I(
= : @A Pl ! & $
A 10A meRo 7 ; 3 A
, « «C ) & $ A 10A
3 17 $ MR o %
$ B
0] | # = 0% \
- ? ' # A
" : - MR g 1
’ I & 1 , &
DINE 1 0% \ % =
" 1 - 09.GR
@ > < 0% '0 %
4 0 DR A ,
Q $ = 0% \ %:B!1
# *019 " (DR = 7 10 0% \ =
% ? = &
A 3 3 A % |
D 09.)))/R B = A 0% \
7 1 0] $
@ $ D B 7
D MR Q 00%
? 9..) 0 $ E
# )I9*0 $ :
( | (A ! = # #
> $ D+ A = 0] # = 0% \
D % # !
D # # = 1
D+ @0% \ $ = ( = # 1
: $ e =
4 i 7 = # > $
- 9 ’ $? % ? A o 7

8N



0]
?
7 )

?

% =
$

O #%

$?
0]

?

00% \
1
00% \

D+)++R

7; $ =09%

8/

= %

Q)+O0R



. x*
1 A ? 7 #
B ; $ O #3%
@A 0] # 0] $
%D A & ?
& $ O #3% $ = O #3%$ #
0] 0]
0] 7 A 3 ?
, $ 9
o $ A #
D falad ,+
% $ = @A ? #
> ) $ A 7 A 1% A A
0]
> 7 70# A7 : W = A
0] % A $
: X @A Oo# A% # &
@ : = 9.! 1
= # 1 bW
# % @ 1= = (0]
1 : $ &
o# A" ! (A 1% ? @
% A % = B
O %4 ! O A # ?
UE # %4 ! $ %4 ! )
) A & D
@ X %



*x

+9b
@A
#
9.1
1%
A
3
# o (
$

% #

0 $
% A =

= @A
$ 1>

@E

%1! %@!%
#

#

7(%



/ *
7 # +)  ** y s # A
1 @ B 7 W-R 4
# # O # % =
3 MR = @ # #
%D = (0] % +0 > A
7 # # D+ D 0
7 7T # 10 %
9.1 1 B
: ow 0 $ O# A
# AR T A - +HIA AN Ald:
@ # ? W 7
090/R 3 1 0]
@ $
S/ Is o~ H As
oS oS oS HN
N A N\:)LNJ}rN\)L J\If c)o NH
Ah s 8 Hog oK YK)\
HMOP V! m? Ad A4 AS H
AVICys7§/N hdels“
NGN-
**x @ 7 # 9.1 1
?
# YA ;ADI% A8 Al %4 =17
# A A o# A? 1CI-A AN+ A o0
/+% D )
# # 7 # (%? $ |
? 9.1 1 ?
7 ! A (0] # A A 10
$ 0] 0] $ 1 @ #
A : il 3A

09

"0 2 1)!

7%



9*

%,

TVA-YJ-4 und 5

-0 (10

N

51%

Oo# Al

7% 2-

0)

A A

7(%

3+

S4

>

%



o# AN 9.1 1 20 = 7 $ +2 = $ l

A B 090)N)+/R

HMOP V M A A A A N M B\
c
O>Q—OH|_| J
M ON— N
N& HN&
| 65
s” J;rn
o 0 o HN I
H H H H
\n,N\)LN N\)LNJ\[rN\)LNJ\IrN 00 P
o A M o & H o H 0 OY\)\
4 H - lineare
- HMOP N NH Kette
- AviC o
i o i?
HN N
+29 1 A % 7 # @ E 9.1 % A 20
7%\ %4 17 70# A 0 @ o# AN
I(A 0 0 0°¢ AN#
= 9.1 % A $ E
o!'\ron(t:z%14: 2. % ! = !
A 0] )7 - A ? A # A
7% # 1 $ # L ¢ +3?

: 7

0+



oo ﬁ 4o

$$ #
$%
# #$ 4 S
l ()
h) S *t
$ 5\’( \)L /¢\)L
e
$&
+39 @ b A 0
@A % o !'Nior(t -4 :
O A (0] $E # ? # @ ?
% A | 1 I3A ? ( 1>
I(A 1@ =17 $
11 #  %1! 9
) 17 9-1 %1!@ ** = ? 3
@ ) ! %1'@ ? ** ,0
A -
0) $ @ E ? 3A NI199
** ,-9 91 %110 G**%: ? +**B? 7 I+*0* %' y4.9
%04! ¢ 2. X 0] (0] (0]
:B

08



2. $ & %04! ¢ $

@ @ 0 B 0 68 : N) : 0
0 %@4 D 0] ) ! %1!@
# = = & o
4 '14 'B !
@ #
, O A 2. % A
9.! 1 % A @
@A % W+-R o 0)8*R _
S % % A y
& = I 1 9 I 1 I b | 1 1 I 1 1 |
13A z @ $
# @ 1 = # D
& = # ? ! A = D D88
0o % A & =
& # 0 D8R 3A 5.
11 | 3A 17 0
(A " +7

f H
N N 0
N i(N\)L /6'; OH HATU, HOAL, DIPEA \([)r \r{i 8 Yw
0

\(\NH DMF, 0°C zuRT, 0N

N NH
2
HN://N
69 65
+79 11 13A 2. :07' 40 , 0 %
% 20 @ & = W 1 # !
$ # 1z (
1 %
1 UE # B 1 7
3A ? 1
# O B I>7T 4>
:07'"'-40"? 0] A 4% 91 A D! ;AN Al
;AL A ! ! ;

00



1 # 3A # A ¢ )90

)X &I # 0 $ 0 A
& B 1
1 ? D D $E # % 3A
4% G** E @ 20%0 0%, D8R 04
;o # ? ( % 3
# % D W & . # ?
# b @ B : #
O +* E 3A # - ( # 7 X
1 I $ # 1= (
: ? 0] 0] $ 1
? A 3 0]
A : z A # 0]
# A zA $ T4 1
- - # - Q) 8GR D 0 A 170!
" A 9 Fl@
DamR, # >7 07" & 1 #
8** E 99* E1 # ; 1
; 7
0] $ # B
A 20 %31!
@ A ** ,0

0G



%

,09 @ A A 1
9-1 %110 G** 0z 7 +%% B)
# DWW O 0
B 0 -
14 @2 10 ? 0E
$ 0 $ # %1
14 @210 14 1B
14 B 29D KR
- %1!@ $
&
9 I ) ! %l %
3 @
0] @ $? B
# A =
?
$$ W
@ ? 0] ?
4 1 14 'B
10 ? &
#
B o
? D @

ON

A

B

=9

10 Nj1z% 41 M101(1 %
7 4% 0% %' 44 .0 #
>
$ "# 74 @2

7 % $ ,

%1!'@ 7D

B

1B

D8.D0R -

?

& = =

$ 0%

*0!



A 10 Njr=® 4pr Mozl ) ( A

# *9, *k - *N. ok ,07
& #
7 # 0] # 09 - Y*40 ¢ oz oY*s+ ?
: # # N oo 1*99 Joo 126 ?
0o : & 3A $ 3 $ F!
: # I* *g % 4 o #
=% Y*)0 ¢ Y*). 0] =
B A * 1B 0]
X F! Yo @ 0] & o
B =% /78 /G: >
B 0! # G8: +8: 3A
B = & Fl- 7
| = Fl- # 8/ : =
+oslz 5 06 : C! /0: # VOO
; 3 %11@ : # ) ! %1!
: ? 74 @21’ 4 @2! 14 @20 106 1@
74 0210 , = @ A 0] $
4 02'14 020 D $ B
0] D 0] $ 7 @E 7
& = 0] $ ) @
0] 4 0210 # 4 1B Flo-
# 0] $ 4 FIo:
b ) 1@ 74 @2 4 @214 @2 D
8 , ! KO L O $ E = 8
, A 1 *x ,0
B 0] $ 3 *x 0 3 14 !
B =P ? = 1 $ $
/10 ? 1 ?
14 B D = >
& (0 = $ 14 B
? ; @
*x ,2 14 B # > I %11@ -1
20 I DI FCI ? @ A D

0/



*x

0)
B
B

114 1B ?
ciT'['14 1B

,2914 1B

A 1
:! Cl14 B

# >
9 - I['14 'B
$ B
$
$ B
1 -IB ?
14 -
Nt CF

14 !
$ 14
!
/
14 !



*x ,3-14 B 9.1 % A > 14 B
- 99 = , /|@
/, % )
7 # 9.1 % A B
= 7 OA! # (7 :
? B # 0 $ (7
% A = : 1 E 0!
&°%0000 N,0(:*14: 34 7%. A A +. O
7 4; 10 ? 0O A
¢ Z%4 ! #
s” II:('rH
N
(o] (0] (o] HN
oS A AL R AR X
— - 0.~ o °* o °¢ 0 0\/'\)\ -
FmocHN OO - H

66 64 oé HATU,

HOAt,

SPPS = Hoat
s~ HN

o} 0 0 o N 0 0 pvF

H H H H H H RT, 4N
\n,N\_)LN N\)LNJ\[rN\_)LNJ\IrN . N\.)LN N\_)LOH

3 O H H i H i H i i —

N o

H H H
(o} (o} (o} (o} 2
N=/
70 NH,
+.9 A = 7 # 7%\
A 07" -40 O A !
$ # N ¢
7 # ! 7%\ %1!
& A
*% ,7

G*



** ,79  %1!1@ A
& 9:1 %17 G**%: 1+** B
A 2-
3A ( -0
3A 1 -14 @2
/10
3A % A
* &
@ -
I* )G 7 #
A i
0% 0] ?
& Kh[ ] * 96
7 2-
4 0 I # 196
?
0 i
0 7

A 7 #
7 140 %!

#
: 10
3A
Y) 'B
# |
?
(0

G9

#

11

)4 .9

# *8+

: 99[)-? .

$
Y* +8

-|&

911 %1!&

?

'B?

?

7%\ 4
34
* /N

14 'B

180 'B
0)087)00R



* -
o ,-9921 %1 G** %z 7)/*I+)* B! 7 I+*0F %' 4 .917
A 7 # 11 7%\ X 7
? 0] $ 7 $ 0] # N
1+ 8 'B 0] # 160 I.) 'B
* =07 o ,- 7 G**%: 1)/*1+)* B!
7 2+* 0*%% ' y4 .9 A 7 # 11 2- 7%\
>+ s / - 0 2 3 SF 17 . $+4 HH

*6; IN/ INN /) INO INO GO M8 IGG !GO MG ') IGN

0 7 Hox , *
1= = 0 i = 7
$ o ! B # GO ) B 7 =
4 0 Q) ( 0 N
#  +8 B s>z 11
# $ 1= ;10 9
; $ = & $

G)



//> $ = = % 1
3 & B % A 7 #
% (A M@ : , #
@ N 0O A 1 7 # 1@ E
A A ! # A ? B $
? (A 10 ? 9.! 1 DW % A
= @A | 1> #
@ 7> 70 = 3 9% =
O A A C =17 = ? ; #
1 7 A : 11 Al4> 30 MOk
11 Al4> 30* O0R 11 A140 30 A $ !
# @ "7 A = A 3,7
0 ! (7 ?
@ > A 3- -* &
OA 3- # 7 Ol 7 Al =
& # 7,0 $ = A 30 1DOGk 30*DOGR
30 ONa? # GOa Noa= 8@ ,4
BnBr, NaHCO3,
DMF, RT, 23 h
CbzCl, Na,COs3, oder
o i) TFA, TrtOH, H, 0°C zuRT BnBr, Cs,CO;
cl” ~SH RT, 2h STt oder STt DMF, RT, 16.5 h
i HO — > >
N\ i , N NaHCOs, N d
HaN""CO,H ii) NaC)9|:||o/‘l,\laOAc H,N"NCOLH MeCN. Rta19 A 3 PGHN™ “CO,H ol :éTU' HOAL
7 72 73a PG = Cbz DIPEA, DMF, RT, 20 h
73b PG = Fmoc 87%
STt TFA, TIPS ~SH
PGHN/'\002R CH,Cl, RT, 13 PGHN/'\COQR
74a PG = Cbz, R = Bn 76% (2 Stufen) 75a PG = Cbz, R =Bn 83%
74b PG = Fmoc, R = Bn quant. 75b PG = Fmoc, R = Bn 82%
74c PG = Fmoc, R = OAIl 99% 75¢ PG = Fmoc, R = OAll 96%
,49 @A ¢ =17 = A = 0O A !
77 9 = 40
& > > O A (0] W A A "7 Al
41 30 MOR 30*DOR 30 = # @
, 0 = A 30 P%30x0% 30 @)

# O A 3 A

G+



G8

% : > | = )I> A 33 799! ;AN
) 37 7)), 3.77> %Q! = !, 74 > 7+
O A # @A O A
@ = > Y4 7> %@ ?
, B @7, !'1 @ ] @ !
% $ (> + * 0
O A
Y
~SH 77-81  NaHCO; TBAHS S(
H > -
N EtOAc/H,0, RT, pH 8.5
PGHN” CO,R > p PGHN~COR
76
Br/\/NHBoc | OEt |/\/OH I/\/OTBS Br/\E/NHBoc
OEt CO,Me
77 78 79 80 81
,19 0 @ A 10 A 3 A #
O A 337+ 7>0:01] I> A A 21 »H == 1! -4 Y
HA4A:D? HAT>@ - > 4y%
* 09 A 10 A # = A | #
O A ] *0*10 ** 7 ]**C 'O A )** E?
7>0:0 0** E
- & & ) 1 *
9 > 33 9)* 0+DOR
) > 37 G* PO
+ > 3. 9. N/DOR
8 > 33 9GO0 0) Dok
0 > 37 G* PO
G > 3. )00 G) DOk
N > 7+ 8) QOWOGR
/ 0 33 )* 8G
. 0] 74 8/ NN
9* 0 T+ )90 o/
? $ 0 A ? $ 0
0] 0)IN/a ,
, 37 , 0 " 7 ,
# 1 A # % >
A B /7 0# A 0] 0] =
# 1 ( # D
D 9 | = = =
3 & 7 1> %21 %11@



@6 ! %> ! %110 O A =
# $ B C! 911 %17
% $ #
A # ; > @6 ? O A
7 # C'B 11 %19l =,
& C! A % k4* ? 0]
& T = > - 11 AM40 - % 71)0)
> 140 -[ ¥ ]+ 3 Z %> 8
$ ° 1B C! = 7 o | o |
, O @ -1 (7
? ! @ @!> =
> 1@ A A B A
0] ! A ;A Al
= - 1 > 14> MNa ' ?0a ,
9 H# ? ' ow =
04:=? o* H 1
= D % zA > 1@
, B ; ! > 14:
3 10 $ : 0]
$ = 7 13 =
(0] 0] ? 7 B
B A = A A 0]
, OA + g! A
1 = : A (% A OA! §
m10 A ;S = 7,7 7> %@ 7/
> 4% 7- 10 $ I> )5 *
T 0 .
/5( Tower /Sf
FmocHNj\COZAII Pd(PPhTSF)'AF’,A'I?T, 1h FmocHN/;\CozH
82-84 85-87
A NHBoc L_oTBs é/o '::IZOC A NHBoc L_oTBs é’o 2;206
82 83 84 85 86 87
,LIOA ! = .8 0. (% A %0
! @ @!'>

GO

0)OGR



A

0 !;
@ @

29 3 O A ! = A A [ #
7 >
( *
9 70 @:.  *O N)a
) 70 %0 * g G)a
+ 72 %0 90* N8a
8 73 %0 99G /Ga
* 2 ? = 10 $ I>
0 G)!/Ga $ @ - %0
" 9 )7 1
= + 8 @A
14: 70 # )oa
3+ > A 33 7.0 DONR :
- 0 I> 0 # 88a
1) NaOH NHBoc
-/S: o ~NHB EtOH/H,O, RT, 19 h
H A oC
P com D o %
ioxan/H,0O, RT, A
. . 44% FmocHN 85002H
/95 1 11 ! > 14: 70 7,0 DONR @)1
3+ > 10 A 337 (7 A ;A Al
= > 88a = @
10 $ I> 70772 73 10 E
N!,!O!(!:99!4: -1 @ E
/ # A 0] $ I>
@ @ 1 E =
; 7 0] W
O A 0] # A 73
# 1z ( 0
% A A -

GG



o

*x

- 4+ % O*

/49

% "

I>7

4>

A
A 0] $ 70772 73
0] 1
O A 7.=
0] 9.1 %
# 9.1 % A
%@! z
4 '14 \
°:1 %110 *k /4
1> %11 %110 G** %z ? +** B
A 1.2 6]
% @ ?
1= =

GN

q

A=.2



#o*xG M- = *)8 4% M .0 *)G A" ./ ,
N19g 2 0 : D , 3
% 9.1 1 A ?
0 $ 11 > 14: 70 L1 > 4% '4: 73
99 E . ( A
9:1 %11@ >k /+
*x /49 & 911 %11@ G** %bz 7 +** B 7 IH* 0% %' 4.9
A 99 ! ' @ - 3A 99 I(AN2- @ -
3A 99 N3 @ -3A 99 I 4% .7
# (A 10 .3 7 & I(A !
@ 2- %21 %1 U @ #
#  *G0 * 8 & A */N o =
3A - # .7 0 $
7 # , " A
A 4; % ? %17 %@
D # ? C $
4; @ 4
% A ! ? " ! i
%1! # 3 (

G/



7 O # % /2
B # A
/ - # - )
% . 1 z 99
A (96(+! A 0] $
3A A z 7%
7 ? Cl:A ;A z
# # > 7 z $ !
0] $ I> A (- 14 - # % (@4
0)0/00.R ( 3 0)G*R 0 — = @ 0)0/?)0.R
0] DGR 4 = > | #
7 > - I # 1° ’ MWEMGR 1 M)GING+
1 MR 0)G87)GOR - B A
A A DER3Z > @A - 14z +40
= > 1= I # 44+ = ,0
N\:\ NH Boc,0, Et;N N\:\ NBoc Mel, K,CO3
—_—
MeOH, RT, 16 h J\/‘\/ MeCN, 65 °C, 22 h |
H,N” CO,H 98% BocHN” ~CO,H 95%
Q
99 100 @ © @ o
NN — 6 NHCI N\ —
~ HCI_AS
SOCly, | 65°C, 17h —_—
MeOH, |  quant. /(‘\/ 100°C, 21h
BocHN” ~CO,Me 99% Ho,N” CO,H
101 104
HC! N\:\ NH Boc,0, EtsN f\ NBoc Mel, KzCOs 1\ NaHCO, Er:;ggls
HCI oder
MeOH, RT, 24 h MeCN, 65 °C, 22 h @
H,N7 >CO,Me 98% BocHN” ~CO,Me 98% N=\
N—
102 103 X
FmocHN™ “CO,H
105
,09 @A Iz 14: +40 = > 1d: 4%  +4+ #
(: .. = 10 $ K@ L > |
# +4+
(- 14% +40 ? K** = L
> # 9
1@ = 1
@ # ( O - @A : 0O $
X @A 1 , <



10 $ % 1 = @
1 $ 7 : !
- 9] # %1 O 0)GG?)GNR
Rl ? $ O Al O A , :
= A ?
0)GGV)G/R # @A 2 &
014> HA4 % 4-: @ I 1> +42 = @ @
, 10 ! = % A
Al +47 A zA ) =« 978!
Id: 14:-+440 ..a= # 0
o )
o S T AL o T T o
 » - . SNy X
FmocHN” “CO,H CHZC(;ZL;;I: o ocHN” ~CO,Me 3:;;%?5332{%'1'1 FmocHN “CO,Me 10040 5 FmocHN” “CO,H
106 107 99% 108 quant 105
,29 & @A Iz 14: +40 # Idz 7 14z +42 =
& B J 24> 7! = ? A
W A A > +40 .a= # @
> +40 0 $ e @
= = = 7 @ E 3y &IPIBI42YP] -
A > 7
, 1% A +/* +N. o1
%1 %@4! ¢ $ 7 # ol &
, 1 0] = |
# 0 E B /+4+ 13 !
C! B /+4/ Cl ! ! =
@A 7 # 0 E 7%\ : +40 = @ @
A 7% nw 7 : 0) $
> , O @ #
)7z O # )71z 1 :
7 A ? D A A : #

3 DG.DNR

N*



Ham-Fmoc Hdm-Fmoc
_ Beladwng __capping
Fmoc-Hdm Hdm-Fmoc Fmoc-Hdm Hdm-Fmoc
,39 @ > 7! - 14: +40
+ -A A 427 +4. 1 04 # 0§
Y 7 1z ++4 # , < 9 > @1 $
10 $ $ 7 AB +H+ /0 9 @ 4 9
: % 4: # # ++,
< # : @ o# = = : $? %
? 4 $ ? , 7!
: : $ : >
0] $ & 10 $ !
o $ I: = ONR - A
A ? ( -)! 4 $ ?
X 0] $ > = # =
X @ @!: = ; > ( A
7% > )71z -90) 1 ( 0 $ =
1 # % > ? :
1 4 $ A 7% 7
10 1
# 0GR
& = 0] $ )7z >
$ # ? ?Q)NQ?)N)R
E # A 17 ONR %1! ONeR #
% > QYNOR ,
> :
10 W > 0] 0]
# # "&I&,0'0 ; = ;
b (0%> 17!> 17 ! $ ; !
> : >
>k **0 Y : # %1!
# D
: ? X D (®
1 , %1! O A ?

N9



>
> #
4]
> #
)8
O $ >
# 9
>
(
>
kel /.9b
N7z
> :
0]
>
@ @
e @ 7/
4: ++0
= @
W

% 7

%

- 10
#
0]
& #
%047 7 -
#  *9/.1*)G+
3
@ 1(D
%04
? 3
>
>
B
D
# >k=*9
1
A
?
1E::
# B
#

N)

%

%

06.R -

0! M,101(!:

W @A

99)



%

(@

$ # = @A ?
& 1 # 3 A
%D X @ B 10 #
0] ? # @A
: % # , %014 ONOR
# I# @ @ 'ree e ?
& 1 # ? : #
" @A ++0 D $
- ! : = % #
*x //
//9 & [ | @ @ 0] # - V7 1z
@ @ = A ? @ 0
# 1 = 3 $ # ?
# 1 = 010 @
A
I1# @ @ # o
) 7 1: 7
1 = ! 0 $ !
A 0 # @ ., %0140\
0] 21 >
1 = ; 7
, ++0 @E o!Moil: *14:
” ! A +7
9.! ( A

N+

.7



Wy < #
0 el
.\ #s 1 m s

\@,\ ) \ \@,\
/q(\:,‘/j\ :\‘ ()1 _ /¢/-
[Ael_ At s 4t
(« oo © | «
) > ,q(
$ \q;\j\'(\)\/'i;\)l\ H. & s \n’]i ik)\

Y®
’ }?
e
(@ «
,79 O @ Ok @ @ | )7tz
3A # [ 0] $ #
! . O A : 0!
MIOI(1: %14z +40 % (  +3 A
++0 A ++3 -1 z !
0 $ %1! A
*%k /-
** /-9 & 9:1 %11@ G**%: ? +** B? 7 I+*0* %' y4 .9
A
> # *)) */*
& O ‘B # G8: +9 : 3A
3A @ E 0! N!,!O!(!I R4- ++0
A ( %1! >
& @ U
O A % A , # ** ,0 % /+



B ” % A 7 # ? A
1 ? @
& # #0*)) * [*
B O : Frz ;! A
U 1 = 3A D
z NG 3 @
D 3 = 3A 7 # Jo-
4 1B : 10 = 3A -
, ! 3A 1 ! ? % A
: > B $ B
% Al , /0 14 'B R K
% Al S B )
TR e el e g T
% A! , 3 1%0 ! X ¥
# ng]!'G*o
14 !B : ®p 2% A !
1 *x ,0 % /+ B "
% A 7 # : $ 14 B
% A ¢ & 9.!
% A % /2B # A
= $ 14 'B % A $
B ? 14 1B R b R
% A 3 , 11
1 (¥ ? ] D - P14 B
(C 4] ; 0]



@ - 99 + B - 99C

99+: T ZF:zC9 +.:2 " P:0) 14 !
B = nol4 # G*o = :C9 14
tF 7 - 0 14 tF
: W O
@ ? : @ K L
0 > 0 + 10 $ $
o LA () % A *x /2
*x /29 % 10 A ++3 @E A QN % 4R 110!
(: ( -0 # > = : W Flz
1 -0 Flz 3 $ $ e
o RS L - $
@A : ! ++0 3A
7 # e @ A 0) @
10 E ++3 A A B A ?
# : W ++0 3
99 1 ++. N196 +,4 A
@A , -

NG



Y\N’ e N0 QD s Ao DPER, Ac,0, DIPEA, \(\N,
®N~/ DMAP, CH,Cl, @N_/

(0]
R = H und Fmoc 4. TFATIPS/H,0, RT, 1 h NH2

118a,b 120

1. US-SPPS (Standard)
oﬁggtgf,j,fg 2 2. US-SPPS mit
J
AcHN\{ N\)L \)LOH des Harzes —N\/‘j\'( (2X 5 min) ACHN f‘\ H \)L
’ (o]

1. US-SPPS (Standard)
2. Ac,0, DIPEA, DMAP, CH,Cl,
3. TFATIPS/H,0, RT, 1 h

/ N’
@N-/

SYT/TIVIVE ffw ors

,-90A | 3 ++2 1
9 > @A
$ # & 1
++. +,4 "1% A

0 @A z 1 0]
: 10 $ A % /0: ?

10 E % / +4 + 13 ! ?
% /+4 ! @0% C! % /+4/

c! ! ! =

/0# =

o @A : % /- - I A
% A 1 : 10 $
A : 7 # A
: 10 z A %D
& , L % @
[ O A 'OA 'B , 10
0] $ O A @ ,
@ 0 $ 1D 0] $ A

NN



%

o 3 e
0 $ #
9 (0] D
5§ | : 0 :
, 7 ONGR 0O A
ONWR
O #% DR
@ 11 =
B
%
QNGR #
X K L e
CHID/R S 7
A i
D/R 7 A

N/

?

ON/DN.R



? @A 1 H! p!: !
O/HR B A
- 10 %D 0] $
D , $ #
( ; @A A :
@A - I> +40 = A
O A ? A A ? &
A O A 7 Al = !
- 7 14% +43 X O A b
% A 10 $ I> A A
@A # z ! # /4
©] ©]
R® Hal R® Cl
N \- ACOH, MeOH, rix., 1 h N= 2NHCI N=\
~ Trt 1) AcOH, MeOH, rfx., o ~ N=R N o < N-R
2) NaHCO3, R-Hal, Dioxan, 100 °C, 16 h
FmocHN™ “CO,Me MeCN, 65 °C, 16 h FmocHN” ~CO,Me FmocHN” ~CO,H
107 121 122
N
L /Z/ N
® @ (] ® N
AN N=\ N=\ / N=\ j
ol o o jod
FmocHN™ “CO.X FmocHN™ “CO,X FmocHN™ “CO,X FmocHN™ “CO,X
108, X = OMe: 99% 123, X = OMe: 95% 125, X = OMe: 99% 127, X = OMe: 58%
105, X = OH: quant. 124, X = OH: 96% 126, X = OH: 94%
CFs
CFs
£® i@ @ ®
N=\ N=\ N= N=
o > ol )
FmocHN” ~CO,X FmocHN”"~CO,X FmocHN” CO2X FmocHN” ~CO2X
128, X = OMe: 83% 130, X = OMe: 99% 132, X = OMe: 95% 134, X = OMe: 75%
129, X = OH: 99% 131, X = OH: quant. 133, X = OH: quant. 135, X = OH: quant.
i ®
F FrR F 0 O
B & ® B
(€]
AN
NF\ F \@ ®
= S N
o S S ORI -
FmocHN
COLX CO.X
FmocHN 2 FmocHN” CO2X
136, X = OMe: 85% 138, X = OMe: 99% 140, X = OMe: 98%
137, X = OH: 61% 139, X = OH: quant. 141, X = OH: quant.
/49 @A # : ! # = @ @ 7! =
: # O A % 7 ) >9> 1> >) 1> 1> > |
> > 1> >7)I> Al 8! > A A A % A
W ) = A A 10 $



(-

14%

+/7

O A % ?
: A
( A
1 # :
; 0) $
°:1 %1
0]
1 #
Al #
% /+4+ 13
%04! ¢
A
+/7 faled /7
# NON

/*

(-

911 %110

7 4%

+/7
+43



%

*x

I°r =

/7- 9:! %1 0**0p=- 7 +** B?

@
! 0 A
R S
- 10
# (
e ,
& O A!
D
, 1 0
0 E %
% / +4 I
/+4/ C! ! I
$
O #§%

%@4! ¢
Al

/9

Iz 14%  +/7
!

?



/2%

, 3 " 9.1 % A 7 #
# 1 @ #
% A A B
$ & # 1 ?
= 7 # 10 7 O?
@) %b(( 1 # : I = @
5, 0 0$ A % A
0] $ PLA 10; Njiz% 4pr; M/10-1%71-%dn P]O 0!
&%0000! N1 AYQAY? -9 ] - -0 %1
@ ? 9 7 ) % A #
7 0] = ? ? #
$ % o
# B Fl- ;1@ ol
R 0 - - #o# =
o I> A el /
* 3 * 7
*x /.90 o 1 911 %110 G** %z 7 +** B ?
+* 0% % )!4.9 1 " 0 A a 9.N!? N :% . OA/0 :!
& @ * 1B o - : ? &

/)



* 39 3 %1! A
o!; M1o1(l:%14: A 1Q; Njro9 4p; Moon(r-® "] 2B 0
¥1:2002 & o 1
* 1B o : & J -
: - #H); 17 #: :
( 3A h[ | 3A hl | ( 3A h[
N *9. *N. Y* G* G8 +8 I+*1 /)9 N.8 * )N
BN *)0 *NG  Y*09 | GO YN /| 79+ /46 Y*)+
N *)0 *86  Y*9. | NO G8 199 | /¥ /9% 1*))
N *)0 *0*  Y*)0| 6) G9 9| /+¥) /9. %0+
: ® *)) */x  Y*0/| G8 +9 M+l /) N.N  1%)0
0] * 3 ? 0) $ N=
U ! 13A ? 3A
= @ W1 >
3A 7 ! I(A$ o !
B O - : ( B
0 , 7 (A& 7 #
, o= & : #
* 4+ > 7 ?
@ F! % A (A
% @
3A Y*) *G (A #
1B 0] A B ?
B 0] ! GINz %D
= D @ @ @
# = 7 = 14 ?
1 3 1 > $ (A !
7 A 1@ @ IPI> $ 7
9/* 1@ 7 908 14 |
<o 1@ 7 I oyl 9%, 00 $ O/ x 7
%1!'1 = ' &
A & = 7 0]
D ? & $ #
%1! $

/+




* 79 3 %1! A
' 0 !&!%!0!0!0!0!; M 1o1(lz14: A 10; Njr-®e 4Ri&l%!0!0!0!o!; Mor(l:
L I A & 0O I !
1B o : & J o
: - #OH); 17 #: :
( 3A h[ | ( 3A h[ | ( 3A h[
N * 8+ */N  Y*88| 68 +8 x| /% NNG  1*)G
N * 49 *G0 Y*+8| G8 ON  I*N| /98 N/*  1%+8
N *)9 * 4+ Y*N/| 68 69  I*+| /9+ N/) 149
o'F g *)0F 88 /)*®
0R 0]7 07Q R 4; ? 7 ? 7 -) 92 %110 ?
7 18 @ # 7 A # 70 R
# 0
0] % A B $ 7
9.! 1 I(A B
# +8: o - 7 7 # B #
GIN : & A 7 # #
= 7 = %11@ ?
Y4 % 4 !4 ot
4
B ; $ @
B & %31!
7 # % 4 | g W& 7 % 4 | g W/R 7
% 4 1 g 78012<19 %@4! ¢ ™ <> 1198* 9% 4 | g ©0F
7 0] > 4 %@4! ¢ ©*F 0]
7 0] (D @A ?
D+ 0* % ' 44 .9 # ? A 9.! % A
9 I %10 A : ) 10 A :
@ $ # 7 0] 1 % /+
B % 7 # ?
- % 4 14 1B = -
] b B = 1 O 0 $
14 @210 9.! 1
0] ] -4

/8



o -49 ) 114 @210 G**%:- ? +*B? 7 I+*0F %' Y49

9.! % A ? 1 0] :
% NGBV <y Wy N 4% N 3 & 7 (%!
% A 7 OB
# 4 '14 'B R
@ A - % # 8 B
0] $ 7 X -1 C 0]
@ (A !
@ ! % 14 1B 1@ )
, 0, T oy RS LI 7 I # ?
B X @ 3 #
b # 14 B ¢cC
o = D $ $ D

/0



' 0] = : $ @ $ A % A &

7 0] ? # B 14 @2
4 @2 , $ : 1 & $
14 1B # JIFlzc 9PV DL # Flz ;!
@ 14 'B P @ /D ?
% W = & 0O 1 0 # J:IFlzCoO
, $ B :
$ 7 7 0] & ,
# = & & $ :
JooozT 0 -pr/T ooy ? 7
“T# ? % A & 7 % & $
A % A & $ 0]
: # $ & $ ? : $
@ $ & 7 0] A
7 # I % A ! AlO 10 1@ E
& # -40 DGR A ? ¢ 9.1
% A : A A 10 Tjrz%0 4p
0 1010010010 *,0(:=% = % A AlO 10 !
@E = % A
* 0% # 4N * N/ A - >
* 1B 0] 1 7
# b N; O ?+;0 ,
X 14 @2!@ ? 1 *
$

/G



* A % A 7 o > @ $
z , # 3 B 14 @2!
%1 1 7 0]
& !7H8!7? = 17 #8!7#J = # )
#++| ,8!7\]:"#/ #++| ,8!73:"#/ . K; ™
9 Q9 *N-Q ** g **_*x NN [ g**
) g **.x 0/ 9 **.9 49 G)
+ 9 **.* 80 9*** N 8.
8 9 *k_*% +) 9 **k_* + +8
0 9 **.% )G g **.x \N Y
G 9 **.% )0 9 **.% 0G N
N Q **_k *( Q **_k 4k G
/ Q **_* *g Q **_* )9 8
Q Fk_K kg Q **_* O+ +
o* Q **_% *Q Q **_% *Q 9
VR& 7 o? , 7 % A (R& § , # 3
# e ¥
0] ? - 9 # D @ $
: $ ? # (N )0 -
" DW $ s.a # AV +8a (AN )/a
, AlO 10 @ E @ $ # )HNa
? @ $
(A % A 7 1% A 7 !
& -8 (A B
: $# CYa & 7 0]
- A ? N19%
NIg

/N



0] ! % $ :
# 7%\ # A 7 # 10 E
, 3 ! % /3 0A
@A Cl-A Al 9 +! Al ? o# Al % /70# AA
7 1% % /.7 ;
/3 ) ?= 6= 4 /= =
] # A
: 10 $ 7 # : ?
0 $ : @ $ A A
C! ? % A pl H@ ,
> # $ @A 10 $ 1> 9
X | ClzA ;Al: @ 1 = &0 @!
0 :  NIMN/R 0 04!0 : 09*8R @ >0 :10 : O/
, 10 A @ >4 1 3
7 A > A 0)PR3 # 1 09eR
A > : W 4; ?
e Cl-A ;Al: @) @:01 Cee > A ;A #
" $ W 1, 01 !0 o1 110 A ©®
4771, 1 @R B ] 7 A #
A 7 A IUE # % A 10 A
10 $ 1> z 1% W A
% +-,ClZA Al 97 + A : , 1
0] # O $ @A +1ZA GANQO6(+! A
= *x -+ A @
; A @ C! o A
> ? A 4; 0 4 > A A
) A ;A # Cl-A ;A D 3
& , 10 A O ; A IUE # FIC!
> # A & >
CITI> & (0] A7 ,

//



+H1zA G AQOCH! A
1 0 0 : A @
Cla: = MFIC 1 cIT 1> %D @A 0] $
# 1 A 1 0 ; ' A
UE # ? # : ! = >0 @ 4 A
A A # " $
, 1 @) *x -+ @A D
ClzA  AIQI(#! A = :
# (O J 0 FICI? CITI? cl4:1> = X
@A @ A
@ : >@1#
A > 0 4y# A 4; : ?
1, o1 !0 o1 10 A §
/3+ #Ho* <= 56 ) =<
O %D ClzA ;A 4; A
: : | 4; ? @ 4 1, 2!
4; - > C! :
, 0 4H'4; 0] # >010 ?



7 Q! = A ol ClzA  ;AlO
7 A 0] 0%
0 $ -1 7 7A 0]
> +1zA ALO(H! A
# O $ /+

1 1 1
G+ O- O+
/+9 4; C! : 1,( 214; @ 4,
> >0
= 4; 0 4 > 1d- > 14% +4/?
4% +4+ # : : ! #
C! ? = >
@ : , : "
C! > >@ ?
% # 1, : = WO - $
= ? F! # ?
| # -k &
)-8 7 ! G
WoeR : 3 > 1&
A >
> cl> 1 # o 4.
4- 09*G?) .OR /
R ) NBS, hy, CCl C,4h MeOC
1 , hy, 4, 77°C, 4 ;
> ocN/\r
Boc,N” “CO,Me  2)AgNOg, Aceton, RT, 16 h ),/O
0
97% (3 Stufen aus His) 143 147 70%
99% (3 Stufen aus Phe) 145 148 51%
66% (3 Stufen aus Trp) 146 149 30%
Boc
Qe O §O
R= YIQ/NBOC \
1431147 145148 146/149
/,91 > 0] $ )
O 4.# 4; % # 1, : >
= 9-9! # 4; +-3 A
7A +-2 > 4: +-
W Cl> 1 # #

JA

Al
Al



> 3A 4; 911 %110

?: 7 ** -, FCl> 88!G8

** -,99:1 9%11@ > 4; 1> # 7z 7
F! C! > # 1, : ?

> # W Cl> ! # = # =

9-9! > 1 4 Io# = 7 = >

# $ 4; B 14;

B # 8

>0 > A
9-9 B # 19* - = F!
: > z
K L? $ $ @ @ DG
z ! # +-/ C! :
4; +-3 9-9! ? 1B # +.:
! (0] “ 1B #
A @A B ? ? @ =
10 1B # 810z 7? 14

| # 9*198 : - = ql# > 7 A ! #
W 14; +-. T ] +/:

1B c! : 818 2) :

# *N: ! # z @11



>@10 7 = @)1 4; woo# 3
1 0 49 @ 9'1 4; or; 1o
3A = $ 14 ; ? I,
% I # +-7 -9
> # 1 = 7 =
I # ! # 69 = - 7
7A W 3 R Al4;
& y 4e % 4: > = ClzA ;AlIO $ +04
D , O K@ L @ o> +0,
& % A ? > 1 !
e = 140 10 $ = # @ .8a #
4- //

MeO,C 1) 1 NKOH, THF
; Cs,C0s HO, RT, 15h HO., NaHCOs o,
BocN —_— : — | o —_— :
b—o THF, RT, 16 h

MeOH, RT, 2.5 h 2) 4 NHClin Dioxan, |CI'@®
& 98% BocHN” ~CO,Me CHyClp RT, 3h HsN" “CO,H | 96% (iiber 3 Stufen) FmocHN® “CO,H
148 150 151 152
//9 14; Z 1> +0, =
% A 4; +-7 W K@ L
ClzA :AlIO $ .8a0 # 4;
@A Cl-A Al 10 $ +0, # 8/a = @
# ( A * 10 C!
%10 A 4; ** -, O B
# " .p:c])9: 1%0 | X # no ] G*o?
z 10 tF z 4:
*% _/
e J=2.1Hz
HO.,, _Ph
J@ = HO@HB
FmocHN” ~CO,H HO.C Ph‘leFr:ggo
*x -/9 1%0 ! X IClzA  ;Al A +0, 0]
B # * :F?:C] )9 - 10 No!
# G*o
10 $ I> +0, | l@ E
O #$ = 11 ? %1!
% /+4+ 13 ! 1 ? e
4; o # +-3 >



// H)*a Hy 4. % 4: > 1@
, = W 0 A $
D 09*GR y 44 % A - !
4; +-3 7 > 1 , $
A $
> 1, @ # @ GG. %04! ¢
# 9zl %110 # = # 1, : Ga
) 41 *0 ya 17 > 10
W @ = , 70 R 0
0] # @ 1> A Al
, = ? A 10 $ #
, , K** = L #
1 3 = (0] # 1, : # Gal
y 4(D 9*al By 4.!(D % 4:- # z
> | 77 %7 A /-
MeO,C N‘\NH MeO,C Nﬁ\NBOC MeO,C Ng\N
H ~ KoCO3 o ~ 1) K,CO3 MeOH, 65 °C, 3 h 2 =
BocN/\l)\/ - BocN/\l)\/ //// > BocN/\H\/ _0>_Ph
(0] MeOH, 65 °C, 3 h rO 2) )fO
Y 58% 4 Et;N, CH,Cl,, RT, 1.5h Io)
153 147 157
1) KoCO;, MeOH 1) KGO, Mel, K,COs
NN i N
MeO,C N \NTrt e CHoClp, RT. 15 h MeO.C =
P i 0 )TN~
BocN/\(lj)\/ Boch\l)\/
r @ r
Y o
154 Meo,c NN OMe 156
BocN/»:l))\/ O
© OMe
155
/-9 # $ , 10 4; +-3 : O $
7 +0-17 %7 +001 +02! # A +03 # (
A 10 =
, +0/ > 1 +-3 9*al By 4+
0] # 0/a ? # % ” 921 %1!
1 ? : 0%
$ = &0
(O] = (0]
0 @ o1 =



By 4.# > | @ 17 7 %7
A # = z AlQ &
:,&,BO@ 4 @ = 7 Al
@A # o+ : L# -7 X
@ +-3 A 7!
1 WG 4 ? 7! # #
0] ? "&I10
, B
7! %7! ? D
: %7! = 4
0] # NNa ? &0
! # /0
# %7 B 7% = %7 =
D 0$ $ 0]
B 4 I@A 0-R &
+0- +00? A - ( >
%7'@ *9al 7 00 (
? 7! # +0- # $ # , =
A ? : @A : 7 #
% By 4. +** E ? > |
A $ ? D > $
; % # +8*909) '
1 : 0]
1 D %7! = 4; /0
# > # >
O OMe
Soate oo 4 Lo -
© OMe O
185 158
/09 > 1 D %7! = 14; +00 # >
# > 1 B ? 0 #
1 0D

9!

#

+00



D X 1 ? 1
= 7 7
B /0 : $ 1 D ?
1 ? %7! = D
1 > $ W ? W
# (0] ! @ A 11417, @ = = ?
X $ # $ O $
= 4; D
1 %211% W @ >
> .4 3z, A X 9** E > 3 ( 1.0'@$
0 %710 , 3 - 1>
& $ 4; 0 ? e ?
%7'0 ? 4; # $ # O
Al13 1 3 !
D 10 10 = = 1 #$ ; D
& $ @ 3 #  H4
& : y dil# 1 D %1!
, 4; +00 % 4 ! g#
Y a ) 4t & " # 91 %110
# 0 -



--9 921 %1! & +**0%- 7 +**B? % 4 | g y 4.4
4; D %7! = - 14, +00 % 4 !5 ( @
1 D 0 3 # ) a 4., /7 )8 -
3 # 700 N | z (0] %7!
@ # 3 > N G*IG N* 1 -0 F1Cl>
B ? & $ CV - #
& 3 # ) a4 P o, %7l =
z 14; +00 % 4 g ** -1+ = e
4; & $ * ++-9 / falad -1/ #
)8 *x ___ 1 D # $ # 7 0
%111 D ** --107? H4!
& ? X ? %710
3 & $ > =
& FC! 0] " Eoic-1B $
& B ( #
cF :C $ , %7 ! # +07 +* - 7
, +0. B # )8: = F1:zC!'B 0]
$ 10 ? ** -0



N=\

N=\

Ho,, A N-DMT _ BocHN/@COZMe BocHN/éCOZMe _ Ho,, I NH
BocHN 12302Me N 3.0:\27&1 o aa :ZB H, o B BocHN 159(302|\/|e
*x -09 y A.l# 1 D 14; !
0 ZF1-C! 0 B :F!1:C!B #o+*z)
)8 1%0 ! X ClzA  ;AI: +07 +0.
No! # G*o
0] 1 0]
& 1 D B /07
& 4; ? @ 1 ClzA ;A
: = >0 4; #
B = 1, o010
/3, # * & &
%D @A CtA ;A 0] $ 9791
A AlI8l  ADND! A ; 141 A7 01 1
0O A7 9./8 # o1 1 R
> A
# 3 @A #
;& @ o} 7
0] # 4 A 3
& # 0] 3 D O B
1,77, 11 3 > = & &
o1 1'0 A B # $ >
@ $? A O A $
Fl@ = WrOHIR - = @A ClzA  ;ANQO(+! Al
= o1 10 A & > ? o1 1!
) A ? , ! # A
% A , 10 7 #
A , ? , $ @
o , I # 8l, 191% Al +2/ /2"
7! # GBa = +0 ? 7! # G.a= +0
A 7! 7" # 0! # o +2+
Y04+ W 1 7 A 7 A ,



8!, 191% A $ A )
6] A ? B 7,
1 % A # # (
% A @
@A @A #oo+2/ # = B,! A
) 80! 971, +24R # % A
@ ; +2, # o!
% > 8!, 191% A +2/ G
N Ki, I NN Mel, NaH NN NN
LY - I - Iy — = 1Y
N NaOH, H,0, RT, 4 h N THF, 0°CzuRT 12h 17N THF, RT, 3h N
84% 96% 98%
160 161 162 163
/29 @A # 81, 191% A +2/ # 971, +24 870!
D! # % A 9 : W #
0! +2/ N.a= @
@A o1 10 A # $ = o1 1! ?
>  +2.) .Ga= @ Y +34?7 .8a = @ ! 0] +3+7 N+a
= @ 1& A /3 0O 0]
@A ? @A # 10 #
e - 1'& 0 = (7 3A
M % D! ;A 4; > 1427 1 +34 o !
# 43+
Boc,0, EtsN, CH,Cl, RT, 24 h
oder
HOQ SOCl, HOS e N;:ngthz HO 2,2-DMP, BF;OEt, O~
HNTCOH goceoH, HNTCOMe AlocCl, Nazggjf Hy © RHNTCOMe Aoston, R, 21 o ﬁﬁ’}‘cone
164 quant. 165 R _RBT' 7 29,/ R=Boc: 166 R = Fmoc: 95% R=Boc: 169
R - F;%c: 99%': R =Fmoc: 167 R = Alloc: 88% R =Fmoc: 170
R = Alloc: 83% R = Alloc: 168 R = Alloc: 171
/39 *1 o1 1! +2.=43+ = +0@ # 10
-1 & ? 10 = 4; ! % > .4
@A *I1> 1 o1 110 A = # 1 ?
1 +2. ,>0(!: O A +3/ =
0] +3, = +2. (O s ( >Zs
0] +3, W 7 0O7 A $
7 % 4 )NGGIT7 A A ;A 0 A +3/ ; /7
: $ ? 14»@:! ? 1 14; 1B ?



D 0 1 = >0(1 X
1 = b # $ O 0] A
= 3 o1 1!0 +3,=  $ 3 O A +3/%R
DIBAL-H
Toluol, -78 °C zu RT, 2 h l
72%
O\g LiAIHg4, TI-|8|;n/|jT, 20 min N O\g TCCA. TEMPO O\§
NTECO,Me Nasﬁfrum, o NEONOH  GHycl,, oG, 20 min NEN=O
169 0°CzuRT, 4h 172 173
85%
/79 *1 o1 10 A +3/ # o1 1 +2.= 1
(0 s >23g"( or 10 +3, W 4;
7 07 % 4 O A +3/ /0a (O :s /tfa >3 0 1
>0(!: O A +3/ Na
1, o1 !0 # 8!, I, ! # ?
o1 1!0 A +3/ " & % > 7 !
1, O1 % 1 ) 7 # /. * o+
. ! , 1% # +30 A
? $ O +32
EtMgBr 0
oder >< ]*\70 HO
I\EN\> i XMQ\EN\> Eoo « K N\
N CH,Cl, oder THF, N CHiClpoder THE,  \_NBoc \ N
R 0°C, 30 min R -84°Czu-40°C )( R
174 175 176
/.90 1 1, 0111 8!, I, 1& +3-
* "1 01 1!0 A $ O +32 117 77 %I'P] 7
* +49 3 1, o1 !0 # 8!, ! # 430
o1 10 A : @ , +3-?7 % > 7 11, 01
, 1% 13 +30 # ? (@ #
e & ! ) &t & $L z 1 ; *
K
9 " 7 % > H ) 9/ 10R !
) " 7 % I( 7: 9/ 10 F !
+ " 7 % I( H ) /G 9-9G
8 " 7 % > H ) ) 10 F !
0 " 7 % I( H ) G. 9-9+
G " % % 1I( z 9/ 10 !
N * % % 1I( H ) 0 NG 9-9 +
) R8*a 71, 0R o1 110 A # $ o1l %111 0R& $
, # 3 4 o, 921 %1 G**%: ?+)* B!

%@4! ¢



0] * 44 ! 1, o1 !0 #

(® # 1, o1 !l $ 0]
= (& o1 1!0 A 10A 7
"1& = 0] *1&
? & # % > )
* A = +* 44
9 71, 9 = %
% > 11> ? 1 A A
917 1, 0] 1 ;
1 * 4 - % I1( # 7
7 1, o1 PreR - 0] )
7z =7 :
* A , 2 > & it H ) % I(
$ : I # O A $ O +32
G.l/Ga O @A $
0] +32 0O A 0] # 921 %110 ?
> 0] # 8!, 191% A faled -2
*x =29°%921 %1 G**%: ! +**14)*B?  %@4! ¢ |7 1, o110
0] (% A +2/ *1 o1 1!0 A +3/ @ +** B
& @ = X ? ? 1'2!
18 = D 7 H*B >
1121, = ? , 0] #
@ $ # 1 -0 > 7
@ # #

9**



%1!1@ ? &
@ $ ) 121, Q)
= (9] X 7 #
$ 7 0
%10 A OA )!
# <bilc @ # 1, o110
#$ 1, o1 !0 # #
| 9-9 +19-9 &7 "l b
> %1! ,
H! 4; > 1 B
*x -3 > 1, o1 !0 0] A X
@ #$ 10§ A=+32 ! @ 8 A=+32 ?
(., 10 :! 10%! 1% 0]
(B, '10 :1% 0
* 10 1>1 PR (0] cd !
H! Hd!'4 A @ 0] =
GHOR 10%! 1%
) # 37 B 7 >I* %
Al@ ? W #
@ #$
—4 WO R
HO 0 HQ
S ant /‘@?)LH W . /w\)
NBoc N\ O)rﬂBoc G NBoc N\
(R,R)-176 173 (R,S)-176
ClMg N
T Nu = [LiCI \EN\> ] Re Angriﬁ/ &Angriﬁ T
\
00 00 Mgz--Os O 00
Y& o~ neY R A — Y
Nu__ N \‘HN \I-TO HON
R R R R
Vila Via Vib Vilb
-49 % > 1, o1 !0 *1 o1 1!0 A +3/
#$ * 10 | @
:1% = R 1) #$ 10%\ %
? % "10 >I*

**

9*9

#
!

#

+**!+)* B

0]

09*OR

(B, !



B ? # # 1 #
1 " @A 0 ?

o1 1!0 ; 1,150 & A ?
1, o1 !0 B +3. @A
1,110 +3. , 11, o110 -+

KEE)

HOw i) BoczO, NaOH, HO, o O 163 '\ _5(0\
- j\erH 0°C zuRT, 48 h, 87% BooiN j\lr,{,\ BF,0Et, BocN—: o— BocN—: N
’ o ii) -HCI,' o} Aceton, RT, 3 h —O>_N\ CH,Cl,, }_(N;
164 EDCI, NMM, 177 84% 178 -84 °C zuRT, 22 h, 179
CH,Cly, -15°C, 76%
1.5h, 87%
-+9 @A *1 o1 a!'0 , 1 >10 +3. = 1, o110 919 Al
, +2/ o1 1! # +37 0 # 1] o = B
—17 1.1>@ 7> A 3A M % 4; +37
1, o1 !0 B +3. 8/a= #
1 ,1>10 1& o1 1!0 A +37 # =
@ 10 = (7 # 10 B 1, 13!
@ , 91 A l4! 4] A Al %% (1% A!
W 3A 4; +37 G8a O =
@ 4 10 , 1 ,1>10 # NGCa
B +3. 1211 )
%71!0 & $ O ** -2, &
0] 0] A UE # 1, o1 !l
* .9 R (0] A ? 90* E
4 'B # 3 D 0]
1 ,1>10 D 7 17 18* 0 $ 1 |
) 0 b A B
3 b I*1 o1 1!l , 110 A O+a
= @ 9 X 0 , I #
9 | | #
= @ #9$ B +3
# 1 $ 0] +32 z
A# S0z (l0 >Ig ?
@ #$ # )0-9704'9*R 8-gU+9%R

%)



9%+

/ .-99¥ O 1 1 B
-, * 4
;*@ — sz
79
-,-0 0] 1 B +3. o1 1ICI:A  ;Al:
# 1 * o+t 1
* +49 3 1 B +3. # 1
#$
& $L - * K;
9 >0(!: : ) NO - N-9
) (e S 7: )8 .8 )*9
+ >Zg % 4: )8 .8 00-9
R& $ : # 3 4 1
911 %1 G**%: 7+)*B? %@4! ¢
= 1 $ O +32 NO!.8a O
# 9 # . N-91)-9 :
0] " &
# 1 7 X ,>0(!:
#$ # N-9 = ? %D
1 = 4 ? > A
' B ? X
> #$ , H!
4; 911 %11@ ) &
? 121, 10 # %
1 @ # 0]
%1'@ +)*B ? > 1211
% @ $ = =
H! ? $ @ = #
# & $ 921 %1!@
)* B? 206 '@
o -3

+32

+3.



ok -39 > # 3 1 $
o] +32 (- 0 911 %11@ G** %z 7 +)* B!  %@4! ¢
F! oy # 1 & $
> 3 ! 06 !
0 : #$ ? ) 1B 921 9%1! 206 !
@ 4; 3 >
) 1B /0: B
FT 79149 -7 N9z - ? :
: F!
: N VAR :71:r] GO =
4 ol
: # 1B # + =
; > @ o
0] +74 = = > *1B Gl
B @A 0] +74 $
0] +32 1, o1 !0 o1 110 A % #
Z0%0 O = # 0 1, 01!
0] 81> A ;A A 1% o1 1!0 A Qo
: A % 17 $ 4; D
70 A 17 ! %
G!1 10 +74 -/

9*8



oDy e D5 e s T
)(NBOC "\ o BocH E'\\Z HV/FLJ=1.9HZ W
176 180
-/9 > @ 1 4; +32
0 +74 0 B @ 4 0
0 B # 0+ ]19.:7
0 # ]
7 D
# % e 4; ? > |
@s$ ? 1
UE # D ? D
: $ ? : UE #
0$ D = -
@ C'B 0] # 009#
1 o +74 # $
B @ : C! z
*1B # 9.7 # 9*9:
B # )0 : $ $ #
@ 7 - IE 0 @
# 14 > W
B # N19) : ;s 10
? 10 - #
B 7 r* -r]G*o* -r]9/%0?
Bo1i (@!'B # 0+98R
: 1 # o @ 10 $ I>
A ? 4; D ? $ O
$ : ? ¢ > | 10
0 H!@ , A
-- 3 1 7
@ 0 C! ? $
0] 1 #$ = $ O
@ [ A 1908 1
@ # 7 -
$

9*0



R'=PG

\@ /—\ N /—\ /—\ /—\ R B°° H
FmOCHN¢ FmocHN ﬁ/ RZHNﬁ/ BOCN
182 183 184 185
--91 A 1 E 0 $ I> +7+
1, o1 !0 4 +70 = 1 D +7-7
ke o= L ! +7/ 3 -17 7,
=@ A ? 10 $ 47+ =
$ ; # CIzA ;AIO $ 0]
X o1 1!0 A = e 4;
> 10 ? # 4; $ X @
K" = L > 10 $ 10 $ % @
Cl-A -A # 0 ?Q+9G?+9NR ( ?Q+9/R ?Q+9/?+9/?+9.R & ?Q+)*R 7A +9/R
7 1& $ W = 1 D $
0] +32 = @ A 1& 0] +32
7> %047 )GI( @ A +72 .8a 0O ,
1, o1 !0 /. 4; +326+72
> 10 +736+77 D 0] #
$ @ # > 9 (
0] ? e -0 * +,
RO OR
/‘U)\(_‘) —_ HO’\?/\EN\>
)rNBoc BocHN N\
R=H 176 R=H 187
R =TBDMS 186 R =TBDMS 188
-09 0 @ $ A @ 4; +32 # 1
B > 10 [ +73 3 @ A +72 e
> 10 ! +77
* +90 $ $ A @ 0] # >
@ $ O
& $L o K
9 : *0% : : 17 )8 10F
) : >>, 4% 17 )8 !
+ z 17 4: % 4: 17 )8 !
8 : 04: 5H4Y( 17 )8 108
0 : 04: 34Y( gxo N) 96
G 7> %0 >>. H4'% 17 °N) !
N 7> %@ yHA % 17 9 !
QR™ 7,



= ? A L G # 921 %111 !
= 0] 1 4+, ? 1 D
# > ? # 0
1 D 7 D 3 # 0%
= $ > ! 0 0
4; +32 # % 0] +7
+.4 = o 0] U
! +.+ +., = -2 0 K** = L#
4; = = $ O ?
= & 10 :
A A $ +32 ! & # 8 =
; ? @ A ! = &
0$ $ = e$ 7 # = 7 0!1(D
0] +.4
RO 04% :E: IRT 90 min OR OR
AN oder « NaHCO; p
O)/;{B;(Ll?\ E’iéz CHuCl g Hié\((r;:ﬁ%z THF, RT, 16 h > :S;ﬁ%z
R=H 176 R=H 189 R=H 191 80% (iiber 2 Stufen)
R=TBDMS 186 R=TBDMS 190 R =TBDMS 192 65% (iiber 2 Stufen)
-291 D > 14; +32 +72 8 - 1]: 70 1]17> %0
0 +7. +.4 W (I = 0 40
1 4, 10 +o+ +., # /*a 1] : Goa 117> %@ P]
N
10 = @ /*a = +.+ Goa =
= @ A 1& +., z ?
0] $ 10 +.+ +., (D D 7 8*0
] 1 # ' 1 4;
# A ;A A =
%1!@ $ 0%
%11 %11 1
& @ ; 4 > G)
D =7 D , !
@ HI@ ? A @
D 3 & # !
HI@ pl%e A ! # +.+ +.,? # %1!



; 3 # (% A 10 $ > #
> = ? 3 # (! A
= $ 1 ? X
; $ 0 = $ 3 (© = =
D 0] @A # ?
! #
1, o1 !0 +326+72 % A #
K** = L O A ;A Al 0]
C @ # ? 10 @0
3 o 1@ I
B A +8 > OA! §
BN o A HIQ | o )
= 0 327 = @ A 72 0
W1 D 10 = 7
1 -3
s T
R=Teows 106 R= TEDVS 194 (37% R TEDMS 196 67% (iber 2 Stufen)
-39 % A > 14; +32 +72 , % Al
+./ +.- (0] le 1@ = 0] +.2 GNa
0] +.0 P1 % . 4
- 0 1@ +.0 +.2 <
[ ? D $ = =
D @A +.2 GNa = @
, D & # O A ;A Al
e # : $ 0 +32 0
# 1 A O 10 ] +.3
0 # 9a D 1 #$
OA & #
= = QT
1 E @ A ! # +72 +.- # O 40



) A T2
A # +.- -7
PGO /
/\@)i i) TFA, CH,Cly, 0 °C, 30 min OPG N o
oo > po ™~k R=TLY RETLLY
NBoc ii) AllocOSu oder AllocCl, NaHCO3, H N N
)( THF, RT, 16 h AllocHN \ \
PG=H,R=R' 176 PG=H,R=R' 197 12% (iiber 2 Stufen)

PG = TBDMS, R=R' 198 78% (iiber 2 Stufen)

PG = TBDMS,R=R" 186
PG = TBDMS, R =R? 199 68% (iiber 2 Stufen)

PG = TBDMS, R =R? 194

-79 1 D # 4; ! # 7 0 = O 1@ =
O 40 0] o 10 +.30+.7 +.. 0] (
0] +.3 9ao
$ A e 0] o 10
0] 1IC147> %@!: 10 ! # N/a +.7
@ 0] , 1@ +..
% Al # +.77 , &
= % 1% AlQ = =
W @ @A 4; $
$ : ! #? = (0] !
% Al Al =
# 4; 70 #1771 = 4;
> - * +/
OTBDMS Additive O OTBDMS N
HO" R > Ho” YR R1=AE‘> RZ:AE‘>
PGHN PGHN \ \

PG =Fmoc, R=R" 192
PG = Fmoc, R = R2 196
PG = Alloc, R=R" 198
PG = Alloc, R =R? 199

%

PG =Fmoc, R = R" 200
PG = Fmoc, R = R? 201
PG = Alloc, R =R" 202
PG = Alloc, R =R? 203

$ O

* +/

9*.

I+,

G/a +.. =

,0+.2



* +/9b = > 4; $ 0] 0] $

# 4; 70 # > 1 1 0* % W
= 7 % 47)DGG!7 A A A, 0] ;A ? ]
N " & 56 < * K;
QR 44 9 7 % 4 , O Iy Y177 *o? 10R %@ °-0F
4y)1% A D! )8
>
R 44 9 % ? I 49 Iy Y17 . ? 90t R %@
4y)  Zy 4g)! > 4:',4'7: 1177 9-0R
% ADI> 9G
+ ,4+ ) 7 % 4 , 0 % "HyA1177) 108 %@
8 4+ ) 7 % 4 , 0 % "HyA 176 9)U’k %@?°z°"
0 4+ ) 7 % 4 , O Iy Y7z '5Hanr 10R %@
) 48 )
G 4+ ) 7 % 4 4 9 % ? Nl 71778 9) %@?°:
4 )
N ,4+ ) 7 % 4 4 9 % ? Nl 217N TR %@t M-k
4 )
AR ) % 3y yY*o 1770 10R %@
L4+ ) % ? : 49 Iy Y17 . ? 10R !
4y! Iy 4g))! > 447 )
% ADI> 17796
9* LA+ ) 1 9 ,4g 5'% "Hy4ar*o 10R !
177)
9t .4, O 9 7 % 4 , 0 + 1178 9-CR
9+ 4, O 9 7% 4 , 0 % 'y41177)8 10R %@
98 4, O 9 7% 4 , 0 % '2y471778 +407 1R %@Fo - R
90 ,4/ O ) 7% 4 , 0 % '2y471778 NOR %o @0 - O
0R+* O # 70R 10 > 1> 1 ! %12QRrR !z (11 70R
# 9 7> %@!0 - (n 108R, 7 QR 1 ?
& MR 4] O AR %1 ; 0R# O A2R#
, 1 4; ! # 0% )
( 4; # = 0] 0] $
# : ! : ! # >
4; 1% Al # ? # $
I 7 o)
* 1/ + y % !, , Bl4;
B - (11 90a X
3 (A 7> %00
0 70 ( = =
@ Al@ , O 4; A @
# ? 1 0)
0O : ; 7 % 4 # 0] #
, O? pat 4 * +/? $ /13 : X %

99*



& $ #  %0'0 # 7 X

: o 19a 3 ,
$ = - ( ? O 7> %!
@ = , % !, , Bl4; B 1 4!
; # % ' 7 X ,
* +/7 +4 = 4; o ! #
$ & : 8 # %
7X ,
0] # N++a? 0 Al@ (0]
# * 1 +/1+0 , 1 o
4; > ? D Cl-A ;A
: ! # W ?
$ @A 0 @ > X
# @ W = > = @
10 ! # % Al A +/a
= @ % A +/a= @
O 10 ! # 80a = @ % A 8*a =
@ A : 04 1 0
$ 1 - I = $
B 1 = 4; o1 1!0 A7
@A = &0 0! 04!0 ; 7 @-01 ( ee!'l
0@0:- OA @-01 Ccee O A A ? 0@ - OA
@-01 ( @@ A ;A # 1
; 1 0] A IUE #

999



EVANS/NAGAO-Auxiliar SHARPLESS ASDH)

x” Ay > O N | N\> MeO [ «— "
/ J Br HO N® N
* 'a N ) 76% B
/ / R N (3 Stufen) NH
\
X=0 o R=Ts 44% rac.
§ by EVANS 20% (3 Stufen)  RZ T8 278 °
- N\
X=S NAGAO 39% (5 Stufen) N=\
=Nz HOj\)%/N_
FmocHN™ “CO,H
GARNER
N=\ Me0,C N -DmT HO. o |
~ NBoc /\HQ/ R N ~ N\
> BocN g =\ Y -— >< A0+ >
50% y° % NBoc —N.  76% Ny N
Boc,N™ "COMe (4 Stufen) Io) (5 Stufen) N \

97% (3 Stufen) 64% (5 Stufen) 79% (3 Stufen)

049 3 1 0 = # 1

ClzA Al A : &0 @! 00400 I1 =
&0 @0 ; 0 71X 0 ?
1 : = @ O @ 71 o
0 ; ? A , ? 10 = @-01 ( ee'l 0@ :?
0@0: @ F! z

tA A = I = > 4- 11 - W
e : A A @ 17 1 =
o1 10 A = D 0 ? @ ° 4

$ O $ 7 Na W
/7 e

% A 7 # # 7 1%, -0 (!
o ; A A A 10

A 17 (0] = > "0 2 D!
(0] # ARV I A 10 ? O# Al% # 3A

A ? $ & o# A? (

% A!l( ? #

A WHR - = o Al A
7 A < # 0O $ @A o# A ?

X & $  WF o=

@A (0] # Al A ! (O I : $
7 1, 1B X 007( UGOR ; # JA &0

1 :3 (GGYG-R B # O 0] A $
0 702(41 WGNG/R ( 0 $ ?

O ? @A $ % # 1! 21B
= %D = , $ o# Al ?



0+9 1

@A

7 A O#

1 o# Al GOVG.R —
? A
@ ! , 1 o
O % X o# Al ?
@ D 0
0+ 1 #

a OR' NBocR®
"'2NJLR2/SH\0R1 = LS\ = /S%\COZMe
FmocHN/?\COQH HN\g/ FmocHN;\COQH

AviCys
A > o# A! ? 1 0] 0]

1 702(41 (GAR # ) 10 #
0] $ I> ? > I

% # 70241 (GNR ? o# A

AlQ 10

@ @ > ?

0 & = = (&
(O I ¢ A = @A

18 7 7 # ¥ 7
> # 70241 (GNR >
A 7 ( 0o # (
A BIIOVIR O A
= 0 A 0
O A O A
* 4

99+



SH

Alk
f

998

o )
FmocHN™ “CO,PG FmocHN” “CO,PG
204 205
Br/YE> |=_>.r/\|/OEt |/\(0Et BN ~OH
(o] OEt OEt
206 207 208 209 210
0,90 @ O A # ¢ Al4 # 1
* e 1 1% 0
* +-9 3 1 O A # I A4 #
0O A >
- & ) < 0% *
9 % ,42 By 4. % ! 10R
) 0 ,42 ba , O % ! 108
+ % ,42 *0 % I 4. 40?7 - /8 7>0> 10R
8 (0] ,43 *0 % I 4. 40?7 - /8 7>0:0 !
0 (0] ,47 *0% - 44 407 - /8 7>0:0 !
G (0] ,4. *0 % I 4. 40?7 - /8 7>0:0 108
N (0] , T4 *0% - 44 407 - /8 7>0:0 8+
/ (0] ,t4 *0% - 4. 407 - /8 7>0> N9
@ 1> LV
R 0] ,+4 *0% - 4 407 - /8 7>0:0@ /*
@ !> ¢
0R1 )8 IN QR 10 20R" #0$ 0 = %@ $ 20R@ !>
010 $ 9 *0% = 40 40 QR > . 11 20R !¢l A0 #
L > - A ,427 ,437 ,47
¢ Al4 A +10 , )I> A 197+]
. # > X 1
+1/ 0 A 0] ,43 LA47 1
A ,4- 3 = O A
$ 0] 7 0O 0]
> O A # ? # $
b ? ? 951 %1 %@ $
# o)L ,+4 A : ?
& # @ ? # >
D 0] 8+ Nda = & 3 7 >
0] # I Al40 702(41 (GNR 0] /*a
( - N+a QG/R? |
$



1 O A : A o!d Al
A% ++ & # By 4+ 0 #  +9l.*a
0/
Alk
SH K,CO4 1
' S OEt o, o)
o | | |
AcHN/(COZMe DMF, RT, 16 h AcHN/(CO Me /\OrEt /\gj /\Eo><
211 212 : 208 (90%) 213 (31%) 214 (67%)
0/9 O A # O !¢ A'4% ,++ - A L4717 Y
= ,+- 7 Fa L,47'+49a ,+/ GNa ,+-
, O O A @A 0] A ?
O ,+0 4; % # 0% ! A
e 0] , 2, $ > O A
? # %1 %1l 1
27X 0] A 1 #$
9-1 %1l 0] D A
7 10) . 8* 3 # 70 z >
0] A 0] A
0- @ $ 1 # %1!
* % -7
OH OEt 0
H OEt DMP, CH,Cl, (fir 215) HLH ES)\
S oder oder > S > N7 coMe
/': TFA (fir 216) J: e
FmocHN” ~CO,Me AcHN” >CO,Me PGHN” >CO,Me
215 216 217 PG = Fmoc 218
Ac 219
0-94; 0] ,t0 @ ! A = 0] ,+2
O A ,+3 1 #3 A 7 L7 Lt

990



*%*
!
14 @2

=

W VvV O

&
N *9'9)9 8

14 @2
3A

C!

99G

-79 %10 A G**%: ?+**B? %0@4! ¢ A 7 1> ,t.7
7 A A °:1 %1
@6 #
& B [! I! , 921 %1
921 %17 ) 10 06 ? 402 14 @2
A 7 & ?
$ , $ @ = 1'2!
$ O @ ? 14 @2
(0] @ 14 @2
> ] e
[l : 0+."./8 0 8G'9** * I -
N)0'99/ 0 ?
# 0 @ B @ :
14 B I - O A
> B A 7 ?
C! [! @ 810 A =
8 1)0:-7 0] $E
B 0] A @ A



A @ 10 FC! #7

C! B # +8: Ft :
1%0 ! X # no]G*o
| = A ? % A
; = ? 9+10 A
* 1B S C!
@ 9 : | : B Y]
. ISE $E ISE B 00
some.. = Cozrjx) ssencone
(" =0,,.= Fean i e S s
wmie W, e i il
009 @ A A 7 ,+. 0 B
Y .p.cH# +8: 10 F2Cl # no]G*o#
;A 0O A % A #
& 9+10 A 3 [l : (0]
C! $E ? 1B # )O0: =
, 3 7 1> & ?
o 0 7 1> D
? @ 0O A
? 7 10 0 $ ! $
# % # 3A
@ ! A B 0 10 0O A $
o 7 7 ! % # BO0@:%0 R > !
= Bo@:- %0 %, -0 (!0 | 1%, -0 (!
0 A A @A # ! w)-R A
A 7 I Q++*7++9R Q) I I
A R = %, -0 (!0 A A @
# ONa 03 A A Il Al
A IUE # ? B A
A > A $ D 4; #
@ 0O A D 4; #
% & @n 1 14; ? OB0O3010
4; # 0 7 A 7 # %04 $
0 .4 : 0O A >l ;9 10



A, O > A D 7
7 AWE # OBO3010
= > A # 10 = 9
> 7 B :
A )R
SWERN G
OH i TsCl H_O H._OH °°S'SI oTs
ii) Et;N _ H) | Al O I
BocHN” Ny OMe oo | BociN M = BocHn N OMe BocHN” N OMe
o) o} o)
220 Vil IX 221
029 @A > | 47 4% .+ @n 1 '# 4; 7
%04 4; @ 10 O A =NIp 10
b 7 A L.t R
> 0] ' Al40 30 A A st
? % # BO0@:%0 0/ E >
? 0] # > Id A4 A
$ QR b > = & # 1Al
40 30 ! = 3
(0] UE # > ) ( ?
D B > # 11 A140 z
% 4:- N8a 0] 7- 00a D
UE # % + 9* E # $
@ 0] W O A ! = @A #
! > 14: ! > 4% 14: % // & (A !
@ ! B 3A 1A > 4% |
4: ,,/A GNaoO = @ # 7 A y s 03
E/SH MeO._O MeO.__O
OH BN oTs FmOCH“;/\n’OA" ;NHBOC Pd(PPhs);, |INHBOC
/([(OMe —_— ' OMe —T*0 o S — WA S
BocHN BocHN Et;N, MeOH, RT, 18 h H THF, RT, 1 h H
e} -30zu0°C,2h e} 74% FmocHN OAll 90% FmocHN/\n’OH
58% 3
220 221 222 223
039 @A 11 A > 4% 14: /A ¢ -7 = @ ,,4
; # 7 A A A L.t ? %, -0 (!
(0] ! 1%, :0 (!0 10 $ . ? -1
= @ 0! 0 $ I> L./

99/



W® O

21
N0-R A . T#
WO 3 7 A ? 2'B
! I
: @ $ = 1B CNF QO
> B 7 #
$ ) ! %lle 0 14 §2!0
%11 %1 > F1A > 4% |
40 ,,, ** -. 0 @ +)* B ?
7 +**1+)* B77 0] ?
D 7 & ( ? [l :
> = ) 'B D
** 9921 %1 +** %z 2+**B? %@4! ¢ # A > 4% 140
) 114 @2 G**%:- 7+)*B? %@4! ¢ !0 (0] 14 B
[ : 2! 0 14 1
[l : % A
14 0210 217 !
" 10 : = B !
A [l : ? [o-- N8/ [o+ - 9+/9
%@4! ¢ 14 'B FI o= Cl o
14 B % A 02X : > 1 !
*x -. 3 > 1 14 'B ?
210 D B 0] $ #

99.



A $ 1 FICI> Qreek

214 ? : @
= Gr+8R $ 2! B $
#  702(41CW Bo@:%0 ©*M # > !
/-9 2-1 YOW # 9)9 21" & ¢
e @ 1> 4 &
(A 1@ % // & (A 1@ !
B 3A E o!; Moi(1:-*14:
07
COzMe
BocHN™ N
SN
A _OH
/=N 1 FmOCHN/\gzzs 1. Ac,0, DIPEA,
N DMAP, CH,Cl,
Trt=N__ HBTU, HOBY, DIPEA, DMF, HoN N\)L \)LOO 2. TFA
HN OO RT, 2x 30 min - fj\ I
N 2.20% Pip in DMF, RT, 2x 10 min \(\Nm
(0] S COZMe
NHBoc

- 225

l,
HN
\n/ fj\ N\)L T \)LOH HATU, HOAt,DIPEA= \ﬂ/“ OOO;\/NH
\(\NH O 3 OYK)\

DMF, RT,u/N
N COzMe N H NH
NH2 MeO,C M‘H
226 227 N
079, # LA > 4% 14: .,/ E o!; Wizt
4:- 0 W 2 9.1 % A b3
, O
7X 951 %1 =
? $ 0] $ # ?
O# Al% # # (0] & % A A |
C! ,
O 3 @ 1A > 4% 10 |
4> |, 7 A ? B $ 1> @ @ = =

9)*



el 0499:1 %1 G**%:- 7+** BB 7 2+*0* %' Y49

A > 4% ,,/ E 0!; “ioI(tz%14: # DW ’ 0]
0] (0] # : = A A ? &
D = 4 S 901 %1 +FF Oz ) 4R BY 06041 ¢ !
A > 4% 10 14> ,,7? 0] $ $ 4
%D % A A [
A A 7 ! 0] 7 0# A 7$
= I> 1A > 4% 14:-# %21 %1l
; # : 3 @) 7 0'7, 0':H4
70 O $ %@4! ¢ 9-9-917 1>
oy N 9+ B - # Q) - ™R
3 ; 0 @ $E # # ?
nw > . ,/
@ @ A # o, B
*x 04 $ &

O# Al% # 911 %1

0] 1 o $ 1> A ?
> 10 = @ # = $
3A D ? A
( % A @
D B )*9) @A g @ !
# A ? (¢ > | %>10 Fl -
$ O
Y A 0++GR 0A ?

9)9



0A ( 0 = %>
, 00> # !
@ = = # O 0] A
# 8F% >:ogll =
$ O A A 1> i
' A140 30 7 g+ 0 W ! A
A 10 $ I> 7, 9Ga =
@ 0
_SH
A i i) TsCl (_OAI
Hel OH 1 Et:N, CHZCQQ’,'C’Q??' o i) EtsN |OTS FmOCHrisc o
OMe »  PMB. OMe — > PMB. OMe >
HzN/(r( 2. NaBH,, EtOH, RT, 2h N ';‘L[( Et;N, MeOH, RT, 18 h
3. Boc,O, EtsN, THF, RT, 40 h Boc O -30t00°C,2h Boc O 60%
L-164 50% (iiber 3 Stufen) 229 87% 230
MeO.__0O MeO.__0O
(;/( Pd(PPhs)s, NMA (;/(
S _— -
THF, RT, 1h
FmocHN/\n’OAII 82% FmocHN/\n’OH
(¢} [0}
231 232
0.9 @A FT'TA > )%>4% 14: ,/, O # 0 1% A $=+2-
= # O %>10 = > 1@ = A A !
= Ly ' Al40 30 7 A+
(0] W O A ! = 10 $ I> /, 9Ga-= @
o $ @
10 E = 7 A 7 0# A 73
(0] ? 7 ! A A
? 9-1 %111 @ %>
0] 0] @ 0]
%D | o# A ? D
& # 0] ? D
0] # = > | 1( I
B 3A %D = !
13A ? 3A |
W (0]

9)



, 7 # = 0] $ 7
@) # 10 4 417 IR & #
7 1004 09+*R D 7 A o ,/3?
% ,/3* ,/3 & ,/3 = , 7 # 1@ E
24
BocHNj©
234
R H,N IBCF, NMM i H )\ HBoe LAWESSON
FmocHN)\COZH THE, 10°CtoRT 18h  [mockN 5 THF, 66 °C, 18 h
233a-d 235a-d
S/
R § NHBOC ) TFA. CH,Cl,, 0 °C, 90 min R ’\,f;l=N \'/ ')
FmocHN iy NaNO FmocHN)\[r '
S 95% ACOH, 4°C, 30 min S R=Ala Val Met Nle
236a-d o 237a-d a b c d
249 @A 7 ,/37,/3%,/3 /3 &
7 1004 O+ R # ! = A 0 $ =
O A (0] ,/0 = 7 (on ge4 \ 1
7 J2 20 > /3 = > S
@ > 1> Al 7 %% ] (% A
7 A * +0 z
7 # 951 %1 7 & 4;
? 0] = 7
* +09 3 @A 7 A o ,/3'% ,/37 /37
& ,/3* 0 7
7 # 9:1 %1
z z 10°°5 #AC 1" #A <)=
o - 1
(o /7 /+a /Na .0) s 99)N //a
(% ,//* N.a /Na . ON s 99 +N //a
(! /4 .Ga a .G* s 99 +N /0a
& ,// NHa 88a .N) s 99 8* /Ga
o} w1 -tkg -90* 07 -Qx* 70%> 13A SO **
0] A 0 $ # $
0] N.!l.Ga ? (@) 0]
? 1 B X 1
, 7 (on @ea I 1 #
0] $ 0O 7% ? 0] ? 0] &



88a
Cl#

**

% A - Q++/R
+.a ++.R O &
O $ 7 #
7 #
I3A # $
1
e @
? $
# O #
@ @ + D)
1> x
7 ?
& 7 )/* B
049 921 %1 G** %z 7 )/*1+)* B) L 17

D
@ ! 1721,
+)*B

7

9)8

7
# 9G/19/*

9-1 %1

@ %

%1!



% : ) 114 @2!'@ kel 0, $

%1'% 0]
X @) 13 %21!
7 S & $ @ $ + N-9?
# 14 'B ) >
3 @
folad 0,9) 114 @2!@ G**%: 7)/*B? . !0@ # . ,/3; %
5 0o B- ? 1'2! > 17
° B 0 ? 14 B $
@) D @) $ F! 7
0 > (
# 7 = 0] 10 > Ha % ? B -
9+ O* ¢8R # )*a % ? B- 999) #8® > #
7 I'$ 10 $ ?
$ A ? D F!

9)0



: 10 'rQ @ -R'O 4> N8a = @ A #
%1 = ! >'" g** E 9** E #
, $ # $ 0] !
& @ GON %@4! ?
# 10 : 7
> Fi> > F!
@ F! 7 & $ # 9*.9
# = @ I) >II
? F! ,
I A ? -1 @ E % A
7 # I = ('7 7
@A & $ = ;
7 1 l
# ? ) % #
9 B @ $ =
@A 2+ > !
# O # ? #
B # ?
(7 :
W ! Ya > % 2+
- ¢ A 0 $ A
# =
20 % DMF
50 °C, 30 W, 3 min 2.00 eq Xa@ II\I=N
N
of Rr /_\ of R FmocHNJ\[r \© Xaa O R
FmoctN I | °Q N I °Q DIPEA S 237 . FmocHN/LIrN\:)LN)\n,OO
R N9, - (L abs. CH,Cl, s R " 0o
938 }_/ 239 RT, 2 x 30 min 240
qDIC, Oxyma,
50 °C, 30 W, 10 min
TFA
feay O R A ocer DMAP ' 2% DBU
X=H o X H)\n,N a HJ\n,oo <& — HZNJ\IrN\s)LHJ\n/OH e
= Peptid S R (e} SPPS S R o RT, 3x 2 min
242 241
249 0 @ , # 7 I> 10 #
> 0 # ,/3 X );)* E @
I a > % = +;)
# = ? A (0] $ A



7 $ HIHY10

A I ¢ #
orQ @ =R L1o1(1:z14: # %110
%04! ¢ # O
7 9* 00 # # okl 0/?
# ) 1@ @6 ? 74 02! 4 @2
o
o ; % & 7
D ' D $
& @ $
Q) ? 7 B #
%1!@ Hx 0/
B & =
3 # 70 @ 3
0 - = @ ?
$ T+ it 7
* 0/9°:1 %1 G**%: ! 0 A -
4: ,-/ 7 C o $ ., %e4! (0
& Q) A $
B 7 7
D
B # ? t D
(0 # @ #
, [@ : % 3 %

DN

IN*

-

%110

%04! ¢

W 4

-)

[

Iy 10°rQ @ :-R! L1OY(1-®



# * ING: 3 Froz)Y

o/

79

%

# @
7 %04! ¢ # B gl |
3 4 4 210§
=7 3 ) :
( 0 - % 10§
3 $ 0 ®
0 oY D ® = = 0
! -/ $ A
? %04! '@ :
> ? &
10 1 7 )/* B
$
7 # ! E ? 7
2+ & > =/
7 0 =
&% %) 00 0° % A
# A 1= ( IN* 9.1 951!
@ E
= 0A = 7 A #

9)/



el 0-9 b O A
&%%000r) @ -RO ,0 :%14: ,--
S+* 0% %' y4.-9 O
& (0]
$ 1
%@- 990+ G)+G (%Y -R" - (!
| $  # ON*
7
. /0 9
s &
1 %
% A 7T #
B $
@
nw B
4 '14 'B
1 X
' %@!

= ( '%Q'@

7 # 1" 0!
9-1 01 G**%: 7 +** B! B 7
70 IC! % A I> <7 !
0 7 7 ?
%@- 990+ G))* (%Y zRY?
p1i- N)G
7 # o°
o ! 3
z # ? &
% /+B '
) 0 z
7 > b ) !
o : & ?
7 0
1% = 9 %1!
* +2

9).



* 4293 # % 17 1% 7 #
11 %0! %110 A
: * 2P - o P#P &
9 0%rQ @ :=R 990+ G))*Q%Y:RY 990+ G)+G Q%Y zR" °2174 0214 @27
4 @2?:06 "7'1

) %’rQ @ -R ONN+98N(Q%Y)zR"  ONN +9GG Q%Y) =R °:174 02714 @2
@6

+ O%rQ @ :-R 990+ G))*Q%Y:RY 990+ G+*8 (%Y zR"

8 O'rQ @ =R  ONN+90) (%Y)zRY  ONN+90. Q%Y) =R

@A # 7(%!""
, # 7 7 # 0 E i %1!
? , ¢ ?
7 7 12 X
%1! 7 I # R

1 0] 7 # 7 o/ )

%b(( 1 7 > * " - @ YeoR

& = = O A

7 3 ? % /2B #

A ! & A 9.1

% A , ** 00 %11 %1 7 )

O ? . ! %04! ¢

O+



) e

009°:z! %1 G**%: ?+**B?B

0] 0]
@ 7% O# %
#
& @
D @
= = 9
7
& 4;
? , ? * 1B
0} $
10 # X
7 Y
@ 8 ! '

A -

9+9

7 T4* 0% %' 4.9 7

%@4! ¢
7 1 4, !
; 8 7 0?
%1! #
&
$ $
: B
3
# 7
1 0]
7 7 (O 7=
zA 7!
(O 2,



1) SPPS mit 2% DBU in DMF,
RT, 3x 2 min

1)2% DBU in DVIF, RT, 3x 2 min /\
e D & rrosn L 0 a

CH,Cly, RT, 2x 30 min

o

245 246
DIPEA, CH,Cl,,
2) in Losung RT, 2x 60 min
H Diethyl- /\
amin (40%) H
FmocHNJ\n’NYCOZtBU o) HZNJ\[rN\/CO2 Bu —> FmocHN\)L NvCOZ'Bu
s H CH,Cl,, CH,Cl,, 0 H H H
RT, 30 min 2uRT, 2 h S
248 250
3) LPPS ( peptide ) "
9 1) K,COs, 0C.H DIC, DMAP, THF, *
MeO OH  DMF, 155°C, 2d, 99% Ho/\@ 18Ma7 RT, 30 min HzN\_)LO OC1gHs7
OH  2) LiAH,, THF, RT, 1.5h OC1gHar 2) DBU, i OC1gH37
o 98% OC+gHg7 THF/DMF 9:1,t RT, 10 min OC1gHs7
251 252 quant. 253

1) 1) P,Ss, THF, US, /\
OC4gH37

0}
H
DIC, HOB,
DIPEA FmocHNJ\IrN\.)LO OCigar  RT. 1h, 98% HzN N\)L
— H
THF/DMF 9/1, 0 OCgH37 2) DBU, OC18H37

quant.
4) eines
s” S
0 e y 9 PsSto S uoS uoS
FmocHN N\)LN/'\IrN\)LNJ\IrOR s FmocHN N\)LNJ\H,N\)LN/LH/OR
L L L RT oder 70 °C L L L
AN AN
256 267 R=H
=2-cTC
2,9& = (O 7 E
7 # +0 @ 7 1> 2+ ,-0C,-3
B,A A o -1 o # = 70 $
7 yao? 7z 2@ 17?9 ?,-7C,04 / (C @ (D A A 70 ?
O 3 % 4: ,0+4C,00 - :A :;
1&%0000!'4171 7] =?)! 7 ?,02C,03
= 7 = 7 1> 10 #
, 7 >y 10r)Q @ :-R'OrQ @ :R'O!4:?
] = % ?
X 1 - C 0/+ uhN)) ?
I+*a % H4 921 %110 >
= >y 10r)Q @ :-R'OrQ @ :-R'O!4:? = o) !
rQ @ zRIOrQ @ :-R'O!4: X = 7 >y 1010!0!4:
%D @ @
%0 !0 D 10§
7 > o+ %0 !0

9+)



0 7 0® = !

# > 3 )a > +;) 7 )a > o+ )
>t "% )-8/-0% >": 9-)Q¥8R 9 9*al D
: $ & $
0] # 0] 709 a 70 Hy Y Iy HYro
7, 0'2y4)G-9)-9-9? =z, 0 4:'7 G+9 04: # ?
U 0 # = (OJ | (7 A7
¢ 0] Wz
# %21 %110 ? kel 02
*x 029 921 %1 G** %z ? +**B) %@4! ¢ # 1'$s  #
1 # 0'0r) @ -ROr) @ :RO'4: ;
% 1 & 9:1 %1 1
# 9+*a % H4a
o) @ 1= = ,
@ ? % +)/ *NG9
+)/ *NG) 78 0) IN* - ( %1
& | % !
7 = % :
(@ A , 2, !
OorQ @ :-R'OrQ @ :RIO'4 > A 3 0]
? = X 0] $ 03 B ?
7 ? = D 7
- 0 ( @4 Q) A
, X & A 70 7
A 7% @ @ , +1870!
7 A ;A A 70 7 # 70%,0B, = e
70 D A ( )
1 0) $ = = ?

O++



B 7 7
7 X 1 # 10
B 7 : 0] ? zA
t 1&%0000!41 1] :=? ) 7 7 %
7 ? »y$ 71 il ? (
1 12 7
> D 7 %17 0
? @ ;O = (
v
/ +4 * H = *
/+4+ =i z
o) 0 # g 88 > !
7 ! > Bl@ B, 1 @':- ,
A : I> % /0 :
@E
> 3 ., Z * > !
$ ? 1 K:
1 L (+80R +)8
% $ !
faled 03

9+8



o 039 -
o ? >-9 l'\lg 10 ? ) 99N O $ Fi:

10 E Q!i)/ * ]
% P @!Q+8GR 4 A # ?
QE @0* (@ :618661B @BB OB(6 1
1 -
e* 4 $ #
% @3
10 # $ 0+8GH+8NR #
% = 7 B
1 D 0+8/R
I: % 1
o) 0+8.R | -
4 11 ! 1 woh
101 A A A PO
9.. 0+8.R > 1
1
@ = 9 = 9
) -
O . |_ > Q+O)R
Q+O+R
1 0]
O #$%
? # |
1 0+807+08R
@ D # 0
@ = = 9 (0] #
% D
%% % ?Q+OOR 0
0,
R % # 0 11
. 7N 991 ? |
C "R@ ! O 1

Q+08R

9+0



0] > Bl@, B, 1 «t4a -, 7

@ E ? 1 , ox ] O+*Y!
)+* g HOR = 1 B # ?
= # (A (7 B Qa4 - = # (0] ?
= # O (0] (¢ ) (0]
- 0+807+0G+ONR
! 10 E B! '\P ! 1({(1 4 o % !
= A 1 10 10%! -
2/ = 9 P * = A 0] $
> z 1> z +407 - +,07:z /3N - +/.0
Cl-A Al A @ +0, P
20 % DMF

1.75°C, 155 W, 15's
2.90 CSOW 50 s

vﬂ ¢ Jﬂ J\?o_,}'\( % %¢ A,

5eq
DIC, Oxyma,
258 1.75°C, 170 W, 15 s 259
2.90°C,50 W, 110 s

HO:E© /(\/N

Srf Hdm Hdb hdb de Hd
DKDPS20 DKDPS23 DKDPS22 DKDPS27 DKDPS25
2)
2/9 @ @E 1 !0 10%!:
1> z +40? - +,.7: +/3 0,240 @ +0, P *3
+/+1> ) @E -B! 111 4 o
% + ! 10 E ?
A : B A ? )
= ) 7 1> ) # . B %1!
O #% I
Q+0/R
, O @A # ! ! % =401, 1=, /7=,-1=
3 %1! !
0] $ B 911 9%1!Q@

9+G



*x

* k%

07

079 °:1 %1!@

GO/ 8 :
+/109 :

G** %z 7 +** B!

?

!
>
FCl> ?

% i

+1 X bW ?

9+N

5y 1B LI 4 -

7 = 4% QO*
>
?
I -1
!
I n
1
1
#
= o
!
7

)



0] ? &
: @ D 7 # O
I # 196 Y) B .0 0 7
# | 180 'B? 0]
| =
# | 180 'B 0] ?
(D - 0)087)00R 7 -
> ! o 1% *x 0.
** 0.9°:1 %117 G**%: ? 7 I+*0* %' 4.9 # Iy IBl!
Hiad 4 oy % . ( 7 $ 0]
7 ‘B
= A ! 7
*k 0. * +3
Bl 11 10(C 4 = Bl 11 1QC 4 = 0
7 ! 0]

9+/



* +397 # [ @E BI; P ! 1I(0Ct 4 =
'‘B 9:1 %11@ B ! I+* 0 %' 4.9
Y*  +)*B
E ) 6 - # O / # S H S O # S H
& B ((I 4 z,on 168 19)) 19% + I+ I+)
% ,4 B! (C 4 10N 199 + 19% * 1/ + I+ +
% ,, Bl 1 (4 o IN . 1/ + I+ 1G9 I+ *
% ,/ B!l: 1 (¢ 4 IN . 169 IN* 1.9 189
% ,- B - 1 (¢ o 1GO 1+ N. 199 * 1+ N
% ,0 B! 1 (C 4 1 IG . I+ IGN 199 / 189
Q Bl I (4 yror /. IG + 1/) 1/6 I+ +
% ,3 B ! (C 4 5 18 / 19% 9 199) I* )6
. & - ! ! % .0,/ ,-7,00,3" @ !
! % 4 1 B (4 H& =
0] $ 1 @ 0 DY G
| 18/ 'B 199+ 'B ( 7 # 8
- ! % - 1 # D BO
) $ )&
¢ 0 # 0;) * DW
? # ¥ D DW
$ 0 # 0 )l D
 °© $ 1 =
? )l %1!@ #
t41pP ; : ?
: ’ $ H!: 5 # ? I =
( ¢ : (A° 4 B 0+0.R 7 !
$ O 10 E
% Hiz ;@ 7 X
= 210 1 * B 1!0 1 #
IN 'B *k 24

9+.



el 249 921 %117 G**%: ? 7 I+*F0* »n' 4.9 #

traC 4 sy % L3 ( 7 $ 0
7 ‘B =
$ O
7 4 B ,
3 4 1B
0] @ > 14 @2!0
@ * 1% ** 2+

98*



@ *1%

( G

*+9

249) 114 @2!'@ G**%: ? 7T I+*0* %' y4 .9

1% 14 'B $ O
) 210 14 B ( °:F =T ( °:P -
> 14 1B )19 # 110 )-F
& # | |
z ?
& 0] $ X &
I 1,0:017 WEHR 4 0] 0] #
71 = |
= > X B 9-1 %71
& & !
: C oo @
01 ! X # ? bw O
9** g ( °T: J90. ¥y C O1: ! 1
WERRK[]9)/ 1 * 47

989



* 479 o ! # ! @E 5y IBl; 1P
Q¢ 4 :zy & # ( °:m &
E ) R #: J=""# B 'K;
Q B ((! 4 :)v® * GO * 4N .0
Q - Bl | (1 4 :z,re® 9). * +9 g**
Q - Bl I ((I 4 v 990 *+) ..
% 4,4 B 1@! (C 4 o * 00 * 4 .8
% 4,, Bl 1 (( 4 3 *N. * 80 /.
% 4,/ B 1: 1| (( 4 3 * /0 * 0/ N.
% 4,- B l: 1 (" 4 3 * G/ * +0 N
% 4,0 Bl ! (( 4 * N+ * 89 )
% 4,3 Bl ' (¢ 4 3 * /G * 8+ .9
7 # bl - | | | Yl
ClzA ;A A 1% & !
7 # « - & )l )l
% (0+88R @ &
1 A ) > - ! = ,
) DW . ! ?
*8+ i )l > >
/.a & 1 N W B - ?
# N.a 9-1 %1
* ) E )
# ! # 3% ( o #
> BlI@, B, 1 @'z, O #% 1 # 191
, 14 10 A ! $ t71
O A Nv z@19F!3 = 7
11 ! , 2 %
7 * +. z
? 7 % + %
) $ # =
1

98)



+.9 7 10 E
? 1 ! Bl ! ((! 4 :y# , BUEER g
o4 : o4 'K
)- B «f4a - 9)G G.*w**G O*F* w +
% 4,4 B! !(C"4 o ON* GNNw=*)0  9)w)?F
% 4,, B I It 4
% 4,/ B! 11! 4
% 4,- B I It 4
% 4,0 B ! 1((! 4 -
< B «f4a - 88 N+Ow**/ 9** w8
% 4,3 Bl ' (" 4 3 TQRRx
< e B «f4a - 89 . N+/w**0 O*F* w +
=$ 4/4v Bl 1 (' 4 o N9 N GG w * *G 9** w +
B ak ] > A 10
7 * +. ? ) :
$ > ! 10 E ?
+1 # O #3$ ! 1
= e % .4 + =
z o« # ON* % &
| & ! B «(kr4a 5 ~]19)G %
| O #5$ = 11
D (0] ? O # @
# (0] ? # # 11
? , # ! (+6+ A $
+ X # 0 # 0 WOR - xx
7 !
2,9 > 7 0 A ! « -7
! ! ClzA Al A + &
B (' ) 13 0 '& o ?
) B !z 1 o 1 : o
, 1 ! # (0] 1 -7 #
OB 217 B! ! (C o ! !



o~ B 1 (@) !
A 1 | 1 ?
! & @ ? # +6+! A $
, B 88 & O #§% # 7 X
@A 0] ?
@
/+4 (i A
0] w O > 0?7 (A? :
A > (7?2 17 O $ # = $ =
0%
( = @ $
% (A % (+GOR B
# ( A 0] A
: ! # @ 0]
0] $ # < 1 , # = 0] $ =
D : ' 0] $ , B O &536" 3
"H $ % A z ! # @0%
0 E O #§%
& 0O % ( (
>  ( > )00 $
B 111611%BB( O @,7 &110 ? = #
¢ 1 1 R 0
# 3 )0 $ E
-111e611! oy () Q648 @ A
: : 11111l
0% (rGeR 0] # &4 (
7A ! (0] ! E ? #
i O #% = #6
# 1 # & ¢ -17 -0
5y 1 -4 4 11 13A ? 13A
N I O # § v&oF

988



11001 ! -y *. o
) ) _

@ ? C .
A @ E ... # x*80 % =
0+GOR 0 ) "
A 7 7 A A 0] $ 9
D tA $ ? , !
@ @A # 0 0 2-
C 8!0 $ 0] O A
20 % Piperidin, DMF NH HN NH,
12 7950 Cc 13505V\<IV 516L3 ss i) 5 eq Aba, N NH
1. 72|Cco1x7y(;nvav 155 0 Xaa o o
b0 x 2.90°C, 50 W, 110 s H\)L H\)L H\)L
Fmoc{N\E)‘JH N \)i O H/':ba 0] : H/k([)r )i(aa H 0] : e
R © 5eq RT, 5h \LNH \©
1. 75D|g ?;gr\r/]\?ws HNJ\NHZ
260 2.90°C, 50 W, 110 s P3 oder P14
Aba = )L O)S/ P3, Xaa = i 2 P14, Xaa = N=y\ '
2-9 @A / +- I = 0 0
1@ 70 A 810 $ 0] # 1 10 10%!:
/ +-
@A / +- 9
A 0] $ OB 21 &0 70 71, : OB &536' 3
O #% : O #§%
= 1 - -0 +G9o* | # 10 A
3 > 7 X 0 % D # 1
# 10 > = 1
1 0] | > ?
# &4 ( PGoR - O #5% =
# A z ! 7 A
# 43 , i 0 % D, 3
| # 10 A # 9%
*0 % # > 9* u +/ 01 ! # ,
! - I T
> : # *0 % +-

980



x 2/9 1 # 10 A # @0% !

A o $ > = 1 20 +G9*
$ % ]
= 4& 1(02 > 1 | 0 % ?
# $ , 1 # I> -1
70 # +- 9* % # 3 ?
*0_% 1 1 OE 1
Cre = o $ @E
, & %, ' ? : %, ?
+- = |
1 @ ? &
> # %, !l * ANw* * 8 wor* a %
9 ) _ " ( ., & 0 # ) DI&&SSE&B! 1y
%, 1969 ' ( +- , ? A
0!1& 111001 "%, ]+ % % , Mo 3
] +- @BO !
: * 4
* A%, 'l # - = #7
# 0 %

986



%

98N

# >
(0]
|
+-1&
+-
1 s
#
O #$
,+
O #$
#
! #



* ,193 %, !l = +-1& 11
o ! /'1 -1 (¢ A # +- ?
7 0 eoje
E ) T U 'K;
S1I&&SS&B! 1) 9N 80w 9 *G G9)
/ 0 1&&SS&B! o) 9/ *9w 980 /*9
# /S 0 1&&S=# =&B! :, 9NGw*99 G 88
# -S O 1&&# =S&B! I 9+Nw™**0 + G0
+- O 1&&# =# =&B! I, *N) w**9 9+.
+-2"" 1&&=# =+ =&BI0O O0OIB Al oy 9N*w**8 ) +0
+-z = A0 Ol&&=# =# =&B! o, 9._.w*¥*) 97*9
# 10 A |
] = % ? A 10 $
) , O A | =
% ? +- " ? X = % I:
# $ 1 # / 7A 10 $
D O #9% = % =
% @+0 A
# 7 | +- &
1 %, !1 , A ;
+- = 0] $ D @ $ @
9*0 ? //a +- ? / )0a
", 1 O # 3 falel 20
o 2000 A 1 = % AR S
@] O A @ .0 A %
+- % ! 1% /! O #5%
= % ? D A $ /
= @ 10 #$ #
@ = @ A : X )0 %! D
& i N *? 3 # 0@ @ A
" # " )0 % A @ @'3 :

98/



@ = |
# )+* 3 # )0 %@ @ $
D +- 0! +- & @ ))
$ # )+) = % 1= # # /S
# -S U @ @'3 *x 22
*x 229 1 % +-1 # +-) +-lH /S) -l -S) =
+- / 0* % >@ IN* 3 # 0@ @ > IN* #
# DL 3 # 00 +- =+ & ))*
$ )t)
& # +- z +- 3 # 0@ @ D
D 1 : 10 7# A
O Hv = = $ =
% - 1 # ! %
%1.! B
/ +- # : $ 1
/0 l1ne'niar !t 4 o, % it &
Q) 7 7 ? =
*x 23

98.



**

921 %1!@

(0]

%
N )/*

239 (@ 1 /0
G** % : %04! ¢
0 < 7T H* 0% %
+%* BY ®
7 IN* 0% %
+3% BY %1! D
= 110 ? #
D
: O '11m111! 4 =
@
* 8+ B
N : ' 0] B
%
@A T+ 0* »
? +** B
1B 4 1B
@ *N/ &
gy | # N
0] +** B B
7 )/*B ?
% %11%
: $ &
? /!X
; 3 , A
-
7 $ B
+** B? )/*B B A
19%)8 9 ]8N)
+** B @ 1 1&

el 4
e

0 #§% I>

i
@

@A

< 3

%@4l c =

"C

o



= 5H4ale ! 0 D #

(@ +- = N!
? % H4' Y4 -9 @ 11 & $
D @ faled 27 3
/? +- ' # ?
1= = @ % # :
X @ @' Yo & §$ 9-9** -0 @'y # #
: & @ 7 # F! C!
- 10 $ 0] ) !
@ # ? ;
0] % I$ @
@ @' y!'3 0]
o 279 %21 %1 G**%: ? )/* +** B! ? IN*O0* %' 4.9 #
#= ) F 0P (%11 %L G %: 1+%FB) )4 j4 .90 ZG) #  +- 940 0% _( +-
Z NI © g 4 @ 7
0 D @ 0** - = 5,40
& / +- = N!
D = /# = =
# Y+ ZN? +- $ : !
0] $ = # YO# = '



D = ( I
7 7 =

D 7

@ $ = 7 s: 1% = # 8
911 %110
# Q) = > @ ' B
B A z 410 it
> 7 0] ? 0] = = zIl>=
7 *1B 0] $

% % ; Bo1 (e!'B 4 % $
@ # = 3 4 1B
: @ D 0]
@ $ 3 & # 1 =

z / +- 7 0]

kel 2. %21 %117 )/* +)* B

* & &
+-1 >

7 ) ! %1 0

*x 2.9%921 %117 G** %z 7)/*14+** B 7 IH* 0% %' 44 -9

/0 111117 17 1111 4 =, +-0 11!111: 1z 1111 4 =,
> 0] $ & z!

90)



0,97 3 7 ‘B -

@E O 1111P IP 1111 4 9 /P 7 +-P ]-:
S T *6%; * tH - H#H O /T H# O " # 0 # 2
NP 17 10/ 160 INO 16 ) 18) 10) 10 *
+P ] : 109 18) 16 / I* + 1) 199 1/ +
, 0] T / O '11111! 4 =
7 # h['h7 O N 'B ?
(® $ ? 1 = 11
+- @ # = 0 - f- 8 0 %=
* 9 'B? o> = 0] A $
ow 1B # Bl = |
7 = F! B
0] & A 7 ol
0 $ 7 : @ A
0] : 06 10 # R 34
*x 349 0 -06 0 G** Oz ) +** B 7T H* 0% ot
/ - 0 A @ ol
0 $ 7 : +1B ? oC 1P
b = ( -0 # *. (B # 7 * 78
# Nz % B = 1 - R
= DW # t . B
0 9 4 3
# 16*0

90+



$ 6 1 !
& $ FI ClO 0] -p:c!B
0] 0 - 1! 4 @ =
! > > @ 7A /7
c! 7 xx0 )
7 8 xx\ 0] 1 ?
1
% B # N : Z@6
el 34 : | = - ! +- |
DW C! # *9/ -7
*)9 - X 1 ?
B # 80 0%+ - = - > - 8
& W B b 1[
| $ B C! #
-t - 8 ) 1@ = - 10 $ :
*1B 4 1B @ ? “FX
-c © - -c 1 1%0 !
X 06 el 34
4 1B 1 !
1 4 1B ? = (€ O
%21! h['h7? * :p:0? 4 = @ +-
SR @ 0] 1% 1) 1°
@ 7 A 1
@ @ 0
@ ** 3+ @
1 3 0] F!:
@ # = % +2 ! ! @0% ?
@ $ & / D
O #§ @ | B

908



*% 3+9 @
O A %1! >

@ Fi:

+G/R

O 111!z 1z 1111 4 zy +
Fl- ; @ 0]
e @ 1
z @ ? A
# $ B
D 3
$ @ ?
@ $ #
: @
C! C!
? *o<
? # # O
— Q+GNR> C!
C! $ C! 6 C!
# = 0] 0]
0] $
-y 3, >
% I 7
7 @ Q)

900



**

C!

$

3,91  §

11&!12!

+G6
g |

#

<l

9+

Q+NOR
)

>0l

4" (4%>! 1

<|

)@

?

A

+N)R

90G

HIHT I



%

3A

3A

#R O 1 1 9 (A !

= H! | @ 107 10 ?
% A O @ (A D 1
’ = 9 Cl (A = 0+N8R
IH!' 1 X # !
OHNOR <, 1@ HIHI,
? 7 A D >
. 7 ? =
? 1 = I ?
Q+NGR , !@ D
) ? 1l
=1 ' 11 14 1
Q+NNR 1 (
1 > o $
= I (0] $
= @ $
@ Q+N/R 3 > 11
0+N.R 0 # ClI & ? ?
A 0 $ 'V # # $ ?
@ D 1% ?
D ? D z
# A # 01 ¢ 1w
AW/ B 0 7A 1,2
'( WOlNe) 9 A S V4 - .
;A 17 - 817 11 # C! !
= W3 0 % A n
—1 (7 7 clg $
3A @ 3A
? ( rrn ! P9 !
0)8)+/8R - 0+/07+/GR 3A (, B 1
NI 104 -
¢ -7 = Bk

90N



‘
>
J
\
[vy)

I D-Pro-L-Pro D
H o]
® €] N - o =‘Z =Z i
H NH, H NH, H H g gl = o o |
N o g) N N 3 3 o N o NH N S
& 8 A 7/ \“)\/
(o]

A4

uiny

s %

/ Di il o ";l Click
S tai \_} Clic
) H

** 3/9 %D @ # Cl ! B # O $ !
? | 11 B @ = A
(N ( 7 (N 0] $ (A TH!
117 (A HHIR R 7 7 @ < 1% ? !
B ' A A ? 17 7 =
& $ " % A -1 ¢ #
@ c! ! # = = ! !
! 1 = 1>> , D
= Q]
o 3 =
, O 21 # ! 191 A (Q  ®MWrzy 1
B:6 %:6 @7! 1 101 1 ™ 1@ @4: A
4 :-10 /R ? $ ! 0 Y%Rzy 1 %1 @7!
NI 101(& ®R14: ? & &
= Q. *V+.GR # OE +*GI
8 *9) ? #
0} 10 O 0r-AR # &0 & 144¢
A & 191 A D O D $7
= I 10 D . =
0+.NR OB 21 # !
% C! D > $
0+.OR
= & : $ ! 4 :10
H oz ® BY'(& 7T 4y WF A
% /- : ! A % A

90/



%

90.

A # : @E < (
, 91% +1%
pI% Al: HI% Al: e 3-
M\ “N\:\Nr_ \r\?:\\N 1 \ﬁ\:\N_
FmocHN™ “CO,H FmocHN” ~CO,H FmocHNJ\/c::H FmocHN” “CO,H
106 262 263 105
Histidin (His) T (Tmh) T (Pmh) (Hdm)
Fmoc-L Fmoc-L Fmoc-L Fmoc-L
3-9 : I # # % A : 1@
% = ¢ % A @
> H p? X ¢l +'@ =
A A : $ @ ? :
# p'% A # <o, # & =
H# A : ? # % A
D AR A A A : ,2- G =
0] $ 40 A ;A Al
bR 0 $ .2, = @ @ tNa = = 0
= @A HI% A O # >022
0 A (+! : A ®RQ
I: I> +47 = 0 @
, 4> % A # W
A 7 % A! , ,20 04:
! @$ ! 710 = 0] W A A
1> ,2/ 00a = # 0 20
@A A +40 % /- :
% A



1) SOCly, MeOH,

0°C zu 66 °C, 17 h, quant.

L

2) CDI, DIPEA, DMF, RT, 24 h, 73%

MeCN, 40 °C, 21 h, quant.

1) Mel, CHxCly, 55 °C, O/N

2) AcOH, MeOH, rflx, 1 h
67%

1) AcOH, MeOH, 65 °C, 1 h

N=\
~ NH
H,N™ “CO,H
09 3) Mel,
N=\
FmocHN™ “CO,Me
106
N=\
~ N=-Trt
FmocHN™ “CO,Me
106
209 @A
# $ = = @
W
&
0
A
A
oy IB" -di @7
e o =

A C

2) NaHCO3, Mel
MeCN, 65 °C, 21 h
99%

101(& *®14:

UE # #

I CO,Me N:\N_
—N@ 1) 6 N HCI, 100 °C, 24 h X
\/N\n,NH ' o
0 2) NaHCOa, FmocHN™ “CO,H
H, pH 8-9, 262
264 0°CzuRT, 72h
50% (liber 2 Stufen)
AN \,
N\ N7
/('Q/N 2NHCI /('Q/N
_——
FmocHN™ ~CO,Me Dioxagzr;ﬂ/x. 16 h FmocHN™ ~CO,H
265 ° 263
© S}
@ ! @ ¢
N= N=\
< N— 2 NHCI  N—
Dioxan, 100 °C, 16 h
FmocHN™ “CO,Me |oxanquant. FmocHN™ “CO,H
108 105
: 1@ @A pl% A ,2,
.. = A : ? # A
2, , HI% A 2/
# (+ A > 00a= #
9+1% 14: +40 % / - : !
$
C! ! 10 E
d] # ! #
C
C! 10 # # ?
= 7 (,00!7
= UE # 0 $
, 22 @A I

9G*



20 % DMF
50 °C, 30 W, 3 min

N
o} O 5h, RT

266 5eq 267
oder
2eq
DIC, Oxyma,

50 °C, 30 W, 10 min

I_:S\",N\)L /(’:/\)L N\)L N\)LN/\n,N\)L /['rN\)L /¢\)L /[[]/OH (NH,),CO3, O,

i i N, o

HN NH, HNJ\NHZ

269
229 @ C! ! @ E 5 BT -dn @7 101(& %
4: sd]# sl # A !
gy 44! C A
# % A : o !
@E # %1 A °:1 %1 @E
- ) *k 30 & DW 0] ?
0 % A # 0@ & > ?
4 :10 ! Wy ? ow
% A , :
E

9G9



b

o

**

H

W O W

**x

**

IN* O*

#

309°9:1 %1 G**%: ?)/*B?

1% 0
& ®
# A
>
$ 8
32
329" 8 , cl
0 74 @2 !
%' )4 .-9
o 3 X
4 1B I

#

? ZN* O*
@
&
4 -10 ®/F
% A
-
4 02 1]
4 1B
4 1B
0] $

96)

%' 4.9 CI

# &
$
7 # !
0
G**%: 1 )/* B
0



8 , $ @ 91 %110
( A ? ;9
yl  rti 4 ( #
8 , N &
( 3 $ $ o - 0
@ B” 3 @ D 3
% A : ) >
A ol 33
** 3390 9:1 %11@ G**%: ?7)/*B? 7 IN*O0* %' 4 .-
: 1 # $ 4 :10 ! , O
& o @ #
$ & > # :
# C 2 7 00 # * 90
% *)0' *)G
W 0] # 9 0*
# : I # ? & (0
? " 0]
% @ W A
: # : @%! 1 : 7 #
Dot oz 8 oo 1% N
& c! 7 # D873
= 1 = (?
1 - # ( 91
0] *x 33 B $ $



@ X 0 DW : ( ?
A B DW * ./
- ? - # C 91! =
X # 3
- )% ?
* /9& C! [ : ! # 4 z10 !
z! & (@ ? : #
( 9)[| o4 = = & |
(08*9R
# # # >
0 R 90*-* 98 909 906 909
C O[! z+Q R IF)O™H 1xQ0  1*)G  1*)G  I*)N
R /0 N/ /G /G /N
QR R 1*/N R O[L . r]ix8g B
$ I # 98906 ! - )l
! D 1 - # C Y[ =0
, = B ? 7
*)0 DW
- # ( 91 C! ! 4 :10 !
& ! ! 0O 1 ;
#  9**a o A 1%
+ ( 9)[ -, ’+ ] * 88 7089k *a % | |
C 910 : 1*/N WER - #
Na = - )l = 7 & N/a?
# 1 = 1 # 0 -1% ©*F
, C! 0 E : A
;! @ , &
0 : 1 : @ ; ? p'@ @
# & 9 $ 8 78 H1@
A 3 = pl% A #
0] @ =
, @ $ # 8 = 0
@ Q+_GRO 0
A @] 7 : # # 3



$

*x

|9

, 0)
# >
4 @2'@
#
, 11 [!
4 @210
3790 4 0210
- )%
@]
& T P Fl - A
- )
: 10
z 199
(0]
4 1B
C! 0]
A **

G** %z 7)/* B!

4 1B

# 0 -1,%

9GO

( 1.0

0+.4R

10 P
B I°
B
4 1
O A
[)
- )
1
! #



X 4 1B , ! P 1° % Al
His Tmh Tmhzﬁ Pmh Hdm :fl;" *p ::::14(1
M A | T A Jﬂ/ Vot
RIS < Iy o
AT S N A
VB s vy Pmh25'-Me Hdm?Ze?
** 3.9& # z 1& 4 :-10 ! IC! !
4 1B 4 1B - WRT7 z
1@ ? 1°r - P! -2 % A C!
$ B 4 1B
4 1B : I # B
@ , 3 % ? :
? , 1 @ P!
$ 4 = ? $ 7 :
# - ) 4 B 8129 - )
B &C: N # 4 1B
8- 8T & $ "Ho= = B
d:)C - ) FI o= 0 1°
1 = cl@ @ 1°-1 &1
# = = 4 1B % A &%
&1 4 1B & > ) 4 1B
&%'T 3 =) : ) 4\ cr - &%
> ) ) ,
? | @ #
B 4 1B 1 - P! :
A & ( % A ?
4 B D (% A ? P! -
Pl % 4 : % A
0] % Al Pl % !
: $ 1° & 1@ =
4 1B $ 1@
7 ) ' % N #



&°1@ &°*C &1 #
- ) 0
0) >
Cl *x 3
z #
3
4 B B
# b
> %]90/: 7" v 100:
B ? |
D
?
# $
FI CI> # 4
No! # G*o
B # 9 [)l
\@
N<_52
81<;l| co H[&pm(R)
/ —~—
= 60°HN Hﬁpy)%)
B
239 @ - )
B 1@
: P!
< B [)I -
# G*o

P!

B

<

o

9GN

x1=-60°
81 Ve
/N NH

—N _ HﬁPm(R)
52
Ho' CO

FIgProts)
BV

1B
10

“olB

00:

|

T (O

|

)

0]
o
$

!

FIC!

4 1

No!



-1
#
|
A &
A
A
7 # #
o $
0]
7 # !
9.1
>
@ @ A
#
% 0]
B
0 $
?
@
= # @
F!: $ &
(A-)/a? ca’
7 10 #
7 # 10 E
$
7 @

$ 9
D> =
D
>
( A
1 0]
A
@A
@A >
%
@
? # % (¢
% A A
@
? @E
I(AN F! @
k8 * : o :
J = &
)oa = @ ?
& §$
& @
% A # 0@ @
1 #
- 8a
O " ? & X #
% 17
0* %) = +*
@ (D A 1(C @ :A
A ?

9GN

O #§% = &
?
= 0] #
7 A ?
|
$ I>
@ @ @E
#
A ? A
# @
" ?
%1!
# $ i
U ! 13A
0] $
?
4 B =9 @
(A 10 7
+/a = @ ? +H)a
7
A .a
$
7 O # G)a A-+8a’
0] $ 3A
@ )8lo.a A
= %1!
, %
#
@A



74

1@0% ?

04 #
o1 1!0
0a O

9G/

A

%
%

> >

o
C!



@A 7 # 1$ @ E
@A # : 10 $ z
A A z 10 $ @ o> = # @
0] 0] $ A # = =
# ( & : @
= 0] $ zA $ , :
7 # 10 E z 10 $
# @E ? C! 0] ? ! !
00% = B
el 74 > = - 10 $ C! #
U %1! & A
( -l 3 o !
# @E = pw ( O[! -7 #
# I*)N = O #% ! ! : !
0] $ = O #59 = 1
0] ClzA  ;Al A ? = 4; !
1 8\a = @ O #§% = 1
o+ JON* %! ox 1 196G % N& ? #
¢0.R > 10 $ $ ? 0] HI- ; # %1!
O A > - 10 $ 7
# DL ‘B
@ E O "mmIiwiPizt 14 =y 11: 71 =
D O #% = 7A !
& ? it *0_ % %, 190)_ ' (C
%, ) 1969 _ " ( % # &
& % ! # - +01? - 81 %1'0 A
0] Flz 37 0] @ T
A 1 17170 @ S =
0] @ -9 @ T
B ? ; 7 R
- 8 k*) 'B @ - 10 $ =
: I # @0% ! ? 0] = O #§
# zA D ? : !
it = O #§% A



# A
7 7
A 7
A A ? A #
# 7
A A , ;
? A
A ! A # ? #
it A
E 0 @, ; A
? A
A # # 7
# # 9 | 9.1
A ? A %1 A A
7 A # @ O
! A A 7 #
E F! :
(AN A k8 * : 0o :
- 99 /& (A A
)oa # ; ? +t/a # ; ? t)a #
? A
, #
? A .a # A
# 700 @ FI A
O Ga A-t8a’(A-)/a’ -Ga? -8a O A?
A 7 # 0 7% ? & A
)8lo.a? # E ! ?
E A A %1 A E 0* %! - +*
A @ @ A T @ A ?
# # # A A A ?
;A ? ? ; o’
%1 , A ?
# # A 04 A



+17 :

1 01
; dlaA # #
A # 7 A
> A
@ @ #
A # #
A A
# E ?
A # E
? 1
kel 74 1 :
#
, ! : #
(G -
! ?
# ;
# ; 8Na #
o+ JON* %! o 19)G
H! 0 %l A ? A ;
; 4 :
ND. B
E O !1!1!PIP!1!
# A
*0 % %, ]90)
# #
8l Fro;
-

* ?
fon fk*) B, :
@0%

# A A
# # A # # A

9N9

o1 1 A7
A
# A A 7
it
A? # A >
? C!
@0% ?
C! ?
: 7 4 A
#
I* N
Cl A ;A A
#
% 7 ) #
A B 0+0.R
?
’
14 =y 1]1: "01°?
A it
QO %, ) 1969 ' (
I # #
%1 A7
A - )
: 0
. A
?
? #
A



10A

%

ON)

@A

%

@ E

= #

4,0

%1!



DPPA, DABCO H
y HN
N

T w
HN’Q(N Methode nach
NLepd Slaid
o} 0. —_— —» ¢} 0,
N NH i) NHPI, DIC §/N NH
ii) (PhSe),,
HOC oé ' il)z Et;N o OH
NN L L NN
via iNHZ - NH2 T
NHPI” X0 SePh
O N \N 1)
HHJ \—\\N o 2) Mel, MeCN HO  NHFmoc
—\> 1 3) TFA, CH.Cly > & Yeomms
CITi(OiPr)s, Et;N HO ! OBu 4) Aceton/H,0 =
.,,,_/_fOH 5) TFA, CHyCl NEN~
COUTURIER 5y
279 @A (0] 9.! % A 7 # (0]
! 3A D = % # &0 1 -3 BR aNF o Al
? ! $ % # o av7ry, 19
@A o# A - 10 $ Vv =
7 : @A 0]
$ % % # 3:04-= 2 I1#
09+)V9+8R D @A % D
# $ D (0] =
# 9 )+ 8 07
. & 7 # !
9 O #§$
> z 0 $ A &
# D B #
@ D & =
? @ 1 #
HI% A 20 @ D ? z
? 1 @ D
$ , 1 0] Gl 9*IH!
1 , = 9 =
z A (0] $ D 4 &
D 3 ?

ON+



# &
4 0!0

4,27

N=\

< NH

29 &

%

$?

—_—

FmocHN

RIN® 2
= R
N’\N-/

S

FmocHN™ “CO,H
R'#R?

S 2
HN J\/Q/N

CO,H

[EE— .
—_—

X —_—
k/\@
N=\ R?
~ N

FmocHN
X = funk.

9N8

CO,H
OH, NH,, COH

.....

@ D
D

4:9

A

0

$?



05
, A
@ @
A #
?
? #
A A
# #
A
; A?
;A
A #
A
A
: A
A
% #
A
0] A
C! 27
?
A
NO+)VO+8+89R
N)+8 0
# A #
# A
(
# #
7
#

9NO

O#

3:041

&0

F!

20



ONG

+Y (8*0R
1

4z

?

Y,

427



1 0
I = 0 7 A
? 1 # >
(D # & # 0
9 , (@) + =, I> $
@ = % o F DL
A % 1 K L >
% = 1 ( 1 K7 /- L #
1 = - ( = % e A
1 b = $
$ 0 1o 1%
"0 ;9% D "1C
D &!( {1)08 ' &

B% 4g!(D 90* B% 4879** By 4.29)0 ( 4: 9*a?)** (:H4
A 1D 90* A 7+** (0 4:79* 1>
1% A 1(D ) ** @4gy? 9** 8 % nhys )4 )** (
H04879/* ( H4
B

1 $ 1
# B G* % DW * *8*I* *G+ 7 )+*18**
$ 17 & b

9NN



% )

0] %1!@ & 0]
$
> 0&,,, - )0*%:
> O0&,, +**%:
> 0&,,, 0**%:
> 0&,,, - 0**%:
> 0&,,G** %:
1 = 9:1 A (] 0&,,, - )0*%: 0& ,,
+** 06 @ 0] 9 7
) 10 0&,,,0%*%: 0&,,, - 0**%: 0]
% %1'0 ™ # %
% 0% %1!'@ ? 0& ,, G**%: @
7 @ =
& A X
@ B ;
% X > @) 0] X
B B ?
: : B %1!'@
1 # ( - -

9:-A]N)G 79 -A]NN9G N %0E4! G-QI-A])O* 79 -A1+.0)"% 4 ! -
9:_A]++9 9 9+ -A]8.** A . '9:'A]9.8 9 0+ -A794) 08*+R

% $ @A +7 A A DDHMI $ g
70 ! @ Y- A x> %
B 1*3 1! E | = =
0 % $ $ >
@ - ]0 7] 7 17 9
E16 7 B ]
? * 'B
g , -
0] 7
? ., 10 # o) @ 9. 9+ |



ON.

@ : # ) ! %1'@ @6 ? %> 7 6| 402774 027
14 @2 4 @2
0] % 0]
% %@!0 " # $ %
= %@!% : " : / ClI:
% I & $ O A
B %Wedd 7 /-10 z
" : / ClI:
H
(% " # <D ) E444 QA
= / 3IE;44"# ? B "IE444"/
? ——I1E444"# 0% H# HEA44 0] $
0% # -
(0] )o@ 9/ 90*;)9 )0 ?.0F
o - )o@ Az ;A 9*;)9 )0 _
A )/ o 0]
HYA4aY*9a 7 O >7 % Y**/0a 7 O # *80 (
= = 1 $ # O "
# <D ) E444 QA 7 3IE044 < ?
1*- " IE44 (D ? ) B#!E44 ? :—1E444
() $ 0% # -
O 0 9/ 90*;9* 0 _?'.*F? -N**
D "1C & 9/ # A 90* ;)9 70 799*F?
N C
@ =
ol; /# - A



? ? A
0 A 7% = -
Y 7 1z -9x)** 10a &>7>790) >
1 !0 10%:z -)**Ig** 1>7*G69 D (s
# )*
@A ! $ )! A
# > -1
$ # : ) LA - H oy 9 ¢ o= ?
*0 9) E@4 ) )8 E A it = )I8 8*0
5 ) G 1& -
17 = +* % E > 3 # 90 E
! = 0) $ G*E , O % 9* : = )8 17
$ # 0] $ , O : % +;
=D I 1D Y4z, 0/*90-0
= +* : % 7% 4: )
&
= - 1 !0 10%!': # :
- = 4% % E W % = 9* Y*a !
(D % % +; )t
> 3 # +* E ! = 0] $ 17+* E
4;A +* E % 9* ' = =8 17, O :
% +; )+ 1(D 0H)4' A
+) = +* % )
&
< # )*
3 > =) 77 =1 10 ! :
% : 9N = +* )*a D %
: 8 (W4:-# = > RI& |
@ : D 3 ! =# 19*
b ( ). o 10

9/*



>- > 7 -

1 &-

L -N/** (

B

770%0 7 %
% 'B

$

?

(o%> 17!> 11 !

% 70** E1*0 ('B

=0

9 700 ?
0o $
O** E79**

%

(B

14;A

9* %

9/9

% 0** BE2*0 ('B

& 0 @I by, -0/ ( 7
R -(% B=#¢ 7 % - QR
A / '
= $ _1) = @A
DW # *9 # : = +* %
$W: = # 1 =
< z
2770%0 7 o 1+ 17 1)9* Ya %)
W O
T+ 17716 0  $ *)w % 0% B)0* (
, *0% % 70** E29** ('B 14;A 9* %
1* 07 J90** 7) 770%0 7 « 1+ 17 ]66*
% 270* B2)0* ( % 'B ", *0% %9



1 '0 10%!:z -

! = - 971IN0O !  w J900 B? 90 ? ) 7] .%o ?

% 1+ 17 ]JO* )*a % ?7+* (0
0] $
= (0] $ W O 72 9+l 0]
9 7INOo0 ? o JON*0? J90 ?) 7].%0 7 10 1?7 ]99*
0] $ *)% % ?70** E2)0* ( % 'B 7, *0w% % ?
o** B29** ('B 14;A 9* 9 % ?70** E2*0 ('B
=0 7 9+l 0]
97100 ? % 1* 01?7 J90** 7)) 7]INOo ? o 1+ 17 ]9)*
0] $ *) % % ?70** E2)0* ( % 'B 7, *O0w % ?
o** B9** ('B 74;A 9* % % 70** E2*0 ('B
B
A | =
0] # = A % 2 -
C O A ? : #
+* % E : z O A
(0 04, 0 %O 0* E+* E*9 E = % +*
W % ) &
3 0 # A 7$
0] = 3 .

7 07, 0'2H4 .0-)0-)O? 190
3y Y7 07, @':H4)G-9)-9-9 ]9

9/)



& 1
A
2/ * < =
9" = 1Q

11T Al40 307? 9** E (ONI0]

40 /* ( # O A
7>0:-@0 0** E # :
/* C sl | z
)* 1 D 40 # = 7 $

: = 045

# 1 $

40

9 0 /A= z )

10 $ 140 9** E 7- )80 (
(% A +** E +30 a# @
17 0 10 $ 0] # (

40 # = 7 s (D 7 =
) # 1
! 40 '0 4:
/9 #H ) # =
Idz 7 4% +439** E % 4:'0 4:- 99
( $ 7
% I 4, )** E (0]
# = 9G GOo (
1= ) zA
( # 0
1 1 : !
-9 #H H =

1 9411 14% - 9** E 978! ;

# = 0G 9** o (

9/+

- 14'% D
(-
17
)** E
- 4400 * 0 067
/8
= 440D
(O
!
#
=9
y04s
$ I
D =9 GOo
# 1=
A o19* E
#
W $ !
#
# ? ) -
#



? A ; # 1= H4'%
A
09 =< =H,= * )
& # 1o B8R !
0] $ 90* 7 9* E 19% 0 7: 9** ( #

%% +++ (O +** 7)** E > )* (Q90* 79** E 19* o
# 90 190 (1> 190! /-7+9) 790* ?
9** E 1 =) 19* 0 96 17 =
: (@ 1= 40 ?
9% I 4y 7 0a - 410 = y04s

(@ # 1
W $ ! 40

29 $s 5 & )

10 $ I> g* * 19** E (on @esa 11 G*N 7

90 * 790* E 7: 00 ( =9 GG o :
(@ # 1 $ !
! 40
< ) ) =<
& # 1o weR ! =

7 0 ** 79** E *0 3y y ) (CO** #

7 0" )y HI(D 997 )/ (O0** # ) *0
(® # ? % #
1= & : 1= .0a04: )/ ( D

80 4y, 09/ 7NQ9 790* E # = +*
80 = @ H4a
? Ha 0]
= A 3 % $

9/8



+9
= A o) $ I> A =
: # % A
A ? : ! 1 W
= = % +; H o)+ :
! = 0) $  9*F E?:I>7T 9*F E? 4> )4 9** E
, O +** E % +** (*9 =9 17 &
= : W % +; oyt
! = )*a D % =
% 9* : % ) A
E A =
,9 =< ) ) %
# 7 B # 7 1> !
0] $ # % 7
A : % )
)*>* E > )>*E , O
3y )8 (™*9 = +* @ $
& ! = 3 )a >l
( % = % ) : % )
E @A
N# )* #
> N 7 1= Itz 14z +40 $
> : 0] 6
7 1= = +* % ! : - 1
4:- 90* E , OG** E % 9* ¢ =) 17 :
% +;7% 4: +; i W W o ! # &
0 W : $ :
: (D # # :
= = 1 : = A #

9/0



-9D = B ==# * TR )
: : / = +* ! %% E 7
' " <* FO7 @A
! = -9 [ [l )Ya % ?+* (0@ !
)" 7 J9/* 7 )*a % 7+* (0
1 - % +;7% 4z +57 Iy )+
o $ N (A Ll 10 $ )O0* E?
2>7" )0* E 24> H4 )0* E % +** (
1 - % +;7% 4: +57 Iy )+
= A > = @ |
= 70 $ B 1 & $
7 A # A 7%
09 )
9** E , 000* E % ) % *0
# Q) # -O7" 99* E 240 99* E % 9* %
@ )** C @ & $
17 = 1 # A - #
% A o $ #
- (C # B
29 ) * $ 6
? A ! Zg) 44!
2/89% w 19 " (C D 17 B =
1 A - C # & $
Q) A 1 $ # I ¢

9/G



20<

20+ ,
20++#= =" (| AB#03,A
Ph
o o Ph_|!>_hOH ST
H,0 HZN/'\n,OH m HZN/'\n,OH
o 91% o
C3H;NO,S'HCIH,0 CaoHa1NOLS
71 72
A IZA 1% A 3+79** 106 . 19** E 7 0 9** (
# 7 A 987 170G . 19** E # @
= @ 1 = W 4:- 8%
A >** ( *0 - 810 @
9*a 40 0IGH# ? A
: 9// 096G 7 .9a "7 Al
A 3,
e &9 A% )+ ) %E4! N A JN+NIN)) 7 902? zZow ?2).) ?
*1.)z 2" 18+ 290F - 2)0/ ) ]9)G =zt ]8+:79:C! 7:7)8% !
> PGz T ].)? 9z Cl o7 M = &9 NO%: 7 4FF 0 9%@4! ¢
A 196/) 47 988) wow7 ? 9).9 o7 ? 9/9 o7 ? 9G/ o ?
GG* g7 20++ Fl z2++8 Cl H"#& 0 "9 = Iy 4H@ 'Y R '
- +/G 99/0? - +/G99/+  =# $"9 1INY/ *80 (¢ 19f1.*a%
9* 0% -O )0@ 9/
20+,B == (0 AS#HE3/*A
STt \ STt
H2N/:\ﬂ/OH RT, 19h > /\erH
0 87% 0
CaoHa1NOLS Ca7HaNO,S
72 73b
3 (@ # 140 9GN ?8.0 19** B % )8* (
(@ # "7 AV LA 3,7 9/* 1 8.0 7 9** E 4,
(@ 80/ )8* ( @ = 9. 17 =
(0] *0 > 9% T)H# : 3y ) s ?
= 045 @

9/N



# : )0+ 8+) 7 /Na YA 7
4:- 3/*

91 ]*0* Iy y% 4:'04:z8%9*F)N K= & K% 7+ 1 %E4! &

A JON  29:7 4y IN/. 7 INO=:?)z? zo» INNBINGG ?+:z? =2?
oo IN8+IN)) 79.:7 Zov ? Zowr 78).18)8 +:z?7 I 7 Iy 7+ /N!
+/* 19z7F1 2 92)G* 1) ]9+ 2T J9**z9:C! 7:7)8 D ]9+ ?
*18G:-?79:z2Cl 7 M= &I NO%: 7 R ) %@4! 0 A JON9/ 47

900/ 4 ? 988+ mow ? 98+/7 moo 7 98+N mo» 7 98*N moo ?
9).9 o0!? 9/* o0? YNG =zo0? YN* o ? 9GC/ 0?7 90+ =:o?

9)*9 =:o0? GG) mr ? GON =y ? O+8 FI -7 8GG : 7 ++9 Cl oyt
H& 0 IPAO = nzio 4s@ YQ%Y RV - G*/ 9/GG? -G*/ 9/G+ =# $'9
1]-8) *80 (C 19*1.*a% o* ¢ -0 ™ )O@ 9/
20+/8B = ="t 0 =5 (3-A
HOBtH,0, HBTU,
_STrt _STrt
“Co,H DMF, RT, 20 h “COoLAll
Ca7H31NO4S 9% CaoH35NO4S
73b 74c
'Y A7 14z 3/* 9** 72 0N9 79* E % 9** ( 17
# >7" N9) 197/ 799* E 4> 4 )/ 19/ ?
99* E # 90 OA y++ (@ +89 7 )*™ E
, O G8* (NG ))* E ( = )* 17 =
: ( 40 # = Ha! - 410 Va !
Q) 7 = )@4s )
# 1 $ !
40 0-9 O*G ON* 7 ..a PP A7 ]
40 3-
91 ]1*8) ! 40 09MTHE &I+ O T 4F* ) £ A JNN8 ?

TINB8 ) oo INO. ?" IN*z1?)z? zZor INB*IN+O ?/2? o7 7
oz ?N+*INOG ?799:? o ? =Zosw7z ?20.)ION. ?79:27] :-?70+4910)9 7+2?

1 = = 78G* 77 JO+:z7)74 ?18+4NIB+* 7+:z? I 7 Iy 78)9 !
TIN*zZ 297 - PINIDO. 7)1 Cl yr s &I NOY: 7 4R ) &
A JON*+ 47900N 4 79888 o ?7988* g0 ?798+. mo 79490 ] :?

9//



9).6 o7 79)/) o7 TIN. 0 ?9ON) o0 ?9ON* 0?9)0) =:o ?

9)*9 oy 7 99/. 7 37 OGN+ 4 7 GN) 4 )7 GG8 g7 ? 0+9 1 17
8N) - 7 +8) C! )" #& 0 IPA) =  gezio 4s@ zs' Q%Y zaRV?
G8+)G)?  -G8+)G)8 # $79 1]/00  *80 (  IN*.*a% o 9
@ -0 ™ )0 9/
20+-B =="" =5 @30 A
_STrt TFA, TIPS _SH
“SCOAI CHiCl RT, 1h “Co,All
CaoHasNO4S o6% C21H21NO4S
74c 75¢
'Y A7 140 3-79%* 70G* 19** E *0 3y )y 0* (
# *0 7, @ 99* (Q O0+N 1++G E # z
700 ( ® =9 17 = (0
0] # 1 ! =9
17 = !
0/. 908 ?.Ga 11T A140 30
01 ]*+0 ! " 40 0-9NMH= &I +** 0%z 7+*¥* 7 %E4! A N .9
N/O ?7+:? Zo» 7 = INN) 2% IN+:2?)2? zo IN8) 7?7 IN) - ?):?

oo IN++ 27 IN* -2 7)2? oo 70.G1I0/+ 79277 :-70+) T JON) = ?

87196792271 7z?70) ?*]9%0:-7?8 7190:? 9?2 ] -7 ? 8G* ?
TJ0+:-?7)74 Z,78+018)* ?78:? ! 7 Iy 7 = 7).0nH) /G ?79:7Cl
7:7)/9)N9 ?79z7C! -7 ?)0. " J/0:z79:27@z "= &INO % 74** 7
%04! " A JON*9 40 ? 90G* 4 7 98+N mor ? 98*N mo: ?
9+)) 1 = ? 9ONG o2 7 9YN* =0 7 90) o ? 9*9 oy 7
9N/ ] H? GON 4 :=y? GO* 4 =,? OGG ! -? 8GG = 7.)0) ClI oy
#& 0 P9 = yoIye 4@ QWY RV -8*G9*/8!  -8*G9*/.0 # $"9
1] -0. *80 (" 9*1.*a% 9* 0% -0 ™ )o@ 9/

9/.



20+0<  "THUH,< (133A

HBr

Boc,O, DIPEA
Br - NH2 e
CoHeBINHBr THF, 0°C zu RT, 19h CH4BINO,
270 77
& # T 12 (808 )!> A 1ZA , 347
0** 7)88 79*%* E 7z 8% ( # > 4 G9* 1)G/ ?
99* E *o0 # : , O /* Q8// 7)** E *0
@ = 9. 17 = , O
( # 1= 40
7 9*al By 4. 7 = y@4s
(0 # :
G)9 )88 7 E > 10 A 33 e ?
0] A 10 A =
A " % $ ! '
40 9*9
B R Rt S " 40 9* 9N = &I AR ) R ) + A ]18.8
7927 - ?7+0+ 7?7 J08:-7)z? zy z?7+8G 7?7 ]08:?7)z?> 77980 ?.:?
oM &INOY%: YRR ) Q4! & A 190.G6 4> ?/+N - .47
G8) Iy 749+ > Iy?).*  —IisM # $T9 1]IN88 *80 (¢ 1?7 9%!
*a % 9* 1@$ -0 )0@ 9/
20+2B = = 0THTH, #< BB 07,A
s s /
A &
5, N
CypqH2NO,S p 46% CQBH34NSC?GZSA"
75¢ 82
A 10 A 0] 0] # / 1Al
40 3079.) ?70** 79* E?7> 10 A 33 )99 (Q 9** ?
) ** E 7>0:@0 /8. 7 )0* 7 0** E 40 89 ( 4.1
(® *0o) 89 ( = 0% ! ' 40 +9
1 9)* ))/ 786a 1T > 140 7, e



91 ] K4+ ! " 40 +9MHEE &I V4R ) %6@4! A JN .+

N// ?7+2? oo ? = INN) 2% IN8:z1?):z? o5 IN8) ?" IN+:?)2?
Zor IN++ 2T PN+ ?):z? o0 ?7G.* 77 ]08:179:? s O0.GIO/+ ?
9:7 1 2?2 04) 7 FJON):z? 8 ]J9+:2 97 ] 7?7 0) 7t ]9*0:?

8 799:179:7] =7 78G* 7" J09: 72):74 1,78++18)9 7827 1 7 Iy I
149 *0 7):7 zy > 9).8 ) J9+G: 2t J09:29:7C 7z
Y/ 1) JO+GZ T .+ 2929CH 27 1)0G T INFZ 2)1@ IH?9+4N 7.z?

e M RINOY%D ! Y ) %@4! ¢ A JON*8 40 7900. 4 ?
9000 4- 98+N ®mo» ? 98*N g0 ? 9+)) 1 -? O9NG o7 ?
DN* o 7 90) zor ! 9*9 1or 7 9NN T zy? NNN —= 447
GO/ 4 =7 G09 4 zy 089 ! 786G = 1+4.0 =y > 2 4)+Cl =y?
$9+ @ )7 )/)  —zesh H& 0 P = yzis )@ V%Y R .
08.)*+*?  -08.)*8* # $'9 1 ]NO8 *80 (¢ 10*.*a% 9* 7
@ -0 ™ )o@ 9/
20+3B = =" < AB#(70A

H 24, PhSiHg H
CH,Cly, RT, 2h
“CoAll 2% “CO,H
CogH34N,06S Cas5H3oN206S
82 ] 85

11 > 140 7,2 ON+ 7 *g* 7 grx E 5y )96 (
# @z )8N Q*)* 7)** E vg O/% 0%

a # @ =) 17 0!0 $
0 4 ( = 0 W = O

# 1 $ !
) )% 4:'0 4: )*9-*) +0 * * *\ "Na

11 > 14: 70

91 T*) Iy y% 410 41 )R9F) N HE &Y Rz ) %% ) 0404 o

A J9)*8 2927 4IN.* 1T IN): ?):? zor  INN+ ?F JIN8: 7)1
=01 INGN  ?79:7 = IN8) 2" ING=: ?2)z? zor IN++ 7" IN8: ?):?
=07 6.9 7t J8N: 7917 =:s 784018)0 74:7 Iy 7 = 180QXIg**

9z7F! - 7+4991+4*8 2)z7 =y > 7).8 7)) J9+G: 7" ]8+:79:7C 77
NG 20 J9+G =z 2" J/N=z 9:z7Cl -7 2)08 ?* JGN =z ?2):z7@ zy?9+4G ?.:?
9.9



oM &9 NO% D ! HRR ) %040 o A JoN)+ 47900. 4 7
9000 4> ? 98+/ mor 7 98*N mo: ? 9YNG zZor ? YN* oy 7

N0+ o 72 90) o1 ? 9*9 o ! NNN — .47 GON zy 7
089 F! 286G = 7+.0 Iy == 24)/Cl 532749) @ =)2)/) —z:4t
#& 0 P = yoze y46@ YQ%Y R ' -0%.ONON?  -0%.ON)O'  # $'9
11.69  *80 ( 19%.*a% 9% 1% -0 yoe 9/

20+ 71"H#H#5 < i74A

~~CH e
CH,Cl,,0°C zuRT, 20 h
C,H5I0 CgH15lOSi
79 80
& # @ B B eR IR 3.70** 7).9 19** E
: +.6 7 0/) 7 )*™ E *0 HyH N ( #
7> %0 8+/ ?).9 19** E # = )* 17 =
1 D Yy Hy# =0 - 410
7 = )@4s @ #
/++ ).9 TE 7> %0! = , 74
e ? 0] A 10 A
"I PN/ Dy yMHEE &I AR V4R ) A 1+7+ 7 IN* -
)24 Ty +)* 2T INF D)7, R .20 e 2FF) 16270 ey
Wz &INO %z 7 4FF 9 A JG8+ 4 7)0. —z:++29/+ - .47

N*, 5)?210) @ :=+)

20+.B == 0 < A5 §7/A
ICH,CH
_SH ? 23, TBAHS I)
H L S
coAl H,0, RT, 4
pH ?;%48 h “Co,All
Cy1HpiNO,S CogHagNO5SSi
75¢ 83
A 10 A 0] 0) # / Al
40 3079.) ?70** 79* E? ) AL T A A 747)))
R Rl 7>0:0 /8. 7 )0* 2 0** E 40 8* (
- 4000  *0w 8 ( = 0% ! ' 40

9.)



9*9 1 )*. +/0 ? NNa U 7> %0 '40 7/
91 ]*9. ! Y40 9%9N *H= &9 R0 0+ 7 %@4! & A ]
N.8IN// 7427 oo 7 = INN) ?F IN8:z1?):z? oo IN8) 7" IN+:z?
)? oo ?N+) 27 IN+:z?):z? o 70.000/) ?79:z2] -?70+49 7
*JON+: 28 790:79:2] 7:20) 2% ]9%0: 78 ]98:1729:0] =77
80. 7 *70):z?7):74 zy? 8++8)+ 2827 1 2 zy 1 oz 2 4N) )
*168:7)7 4@ 7 ).. ) JO9+N:z?2*]J09:?29:2C 7:7)/9 7
) JO+Nz 2" ].01:2927C! =7 2)G8 2 JG8 1z 1)7@ H?*/0 .27 ii4?
*FL 1 GI? @ ey s &I NO%: 7 4R 7 %@4! & A JON*0 4o ?
900. 4 7 98+N mo» ! 98*N mor» ? 9+t)) ] :-? 9NG o ?
DN* =07 2 90) zor 7 9*9 o 7 9NN T Iy? NNN 4@ ?
GON 4 zy? GO* 4 =y? 866G = 7 8G) ! =7 +8* @ 13?7 +)/ Cl 17
Y0/  —ii4? ON. — 1447 104N @ iy H& P = yz. 4000 Y
Y R? ' -068))9* -068))*." # $T91].*0  *80 ( IN*l.*a
% 9* 7@%$ -O )O@ 9/
20++4B = =" )< A=5# [(72A
/ /
E/S THF, RT, 1h > :/S
ACoAl e coH
CaoH3gNO5SSi CogH3sNO5SSi
83 86
OA ! = 0] 0] # , I
7> %@ '40 7/7/9G 7909 19** E2(1% A *8. ((80) ?
- cg IN* 7 **NO 70 a T L ¢ =
03$ ! 40 99Y9a04: 1 00G
999 7N8a 11 7> %@ '4: 72
901 ]*)8 ! 40 9-9Y9a 0 4: " *H#= &) +** %z 7 +** 1 0%04! ¢
A 19)// 1927 4yz I N.* 1 IN8:2):? zor P NN/INN) 7 +27
> 7 Zo» YN8 ?" IN8:?):z? o0 ?N+) ?" IN8:?):z? o ?
8+918)* 7 +27F 7 zy 7 89018*N 7 917 74+N) 77 ]G0z 7))



40 )./ P J9+6 =z ]80:z29:2C! 7 2NG P JO+G: 2t ].Nz?
9:7Cl =7 1)G+ 77 ]GOz 2)z7@ zy?*/8 1.7 el G700 4
20+++< == (< A5 (7+A

1. MsCl, EtsN, CH,Cly,
OH 0°CzuRT, 8h Br
L - [
CO,Me 2. LiBr, CO,Me
0°CzuRT, 14 h
CgH17N05 71% C9H1GBI'NO4
220 81
& # 3:4" AR > 1@ 4% ,+47)9. 7 9** ?
9** E *0 3y yO** (# 7 % */0 (Q99* 199* E

+ 966 (C9* 79)* E # =/ 17 = :

*0 = ( 0] 8)* ( (> /G. 1 9** 10> E
= 98 17 = , O (@
1= 40 ? Ha!

> 410 7 = y04s
( # 1 W
$ ) : 9. N *0 "N9a
> 10 > 4% 7+

1L ] FH0 Iy HyMTEE &IHFFOHC +** ) S A Jo8* 7?7 ]G8:?
9:7 - 78NGI8BN+ ?9z?Fl z 7+ /+4N. 78:7Cl 7:274% ?7+N* 7)) ]9*8:
" 1+0:- 2922 C -7 7980 7 .27 e M &9 N0 7 xR ) n
A 19G.7/ 479009 4. 7/*G - z+4s2089 F! -70+9 4% ?7+8) C! =y?
Y8 —ziiM#H& 0 1P = zge> 4g Q%Y RV - +*8 *900? +*G *9+0?

- +*8*90.7 +*G *9+.0  # $"9 1 IN/N *80 (C 19*1.*a% 9* 7
@ -o0 )o@ 9/
20++,B ==$ < 85 A5 §7-A

Boc-L |\
SH NaHCOz; TBAHS |\“' CO,Me
A - S
COLAIl H,0, RT,
PH %;%20 h CoAl
Cy1HiNO,S C30H36N208S
75¢c 84
A 10 A 0] ) # / Al
40 30?*/0 ?7)99 79%* E7> IO > 14% 7+99. ?8)) 1)** E

9.8



7>0:-@ +0/ 79*G 10** E 40 9N+ ( : 4.0 *0 %!

N+ ( = 0% ! ' 40 +9 1
*N9 9)9 10/a 11iC > 4% '40 70 e
91 ]*ON ! 'AQ +9MHE &IHFF 001 14F% ) 06@41 A IN .8!
N//  2+27 - 7 Zor INN9 " IN+:z7):z? oo IN8) ?7 IN+:?):?

01 7 N#OIN). 2 427 zor 7 s 2 0.610/+ 7920 ] :? 04) I
* JON+: 78 7902199277 7:20) 2% J9%0: 78 199:179:7] =7 9

80. 1?7 ]09:7):74 z,?8++189+ ?0:z? :zy 2 - FL 2710 D 1+G) 7+2?
4% 1) ./DHNO  78z7Cl ) [' zy?9+N ?.2? Tee MM &INO YD AR )
%@4! ¢ A JON9O 4% ? ON*+ 40 7 90G* 4 7 9008 4> ?
98+N mo> 7 98*N g0 7 94)) ] -? 9ONG o 7 9N* oy ?
9)0) o7 ?79*9 o 29NN H?N/8 - :+:760/ 4 H?7G09 4 :y?
08* Fl -7 O+GI' -? 0)* 4% ? 8GG : T H) L[ y? #)/ C oy
9 - M#H& 0 PN = zu )40 Q%Y R - G*N)*/0? -
G*N )9*N # $"9 1ING/ *80 (C 10%1.*a% 9* 17@%$ -0
' )0@ 9/
20++/B  =:=% (< 85 AS#([73A
NHBoc NHBoc
I COMe a N I COMe
{S THF, RT, 1h = {S
NcoAll 86% coH
0832H36N2088 cé;ngNzoas

OA ! = 0] 0] # , I
( > 4% 40 7-2*N9 799G 19** E2(% A *+/ (+8. ?
+** E +8 GN) 7 **G 70 a 7 ). ( =
@$ ! ' 40 '04:-)*9*) 1 *08
g ** 2 /Ga LI > 4% 141 73

91 ]*+ Iy Y% 4:'04:)R9F)N = &I % )+ ) %0E4!
A 19).8 797 4yzN/. " INO=z?)z? zZo» INN) ?" JN8:-?):?
Zoo IN88BIN+. ?7+2? oo 7 = INHOIN+*  ?7+2? o0 7 s 78+4*!
8)+ 7+z? Iy 7 = 789/1898 79z I - 78*GI8** ?29:I7F Z1+G9 ?
+274% 7)) ..DN+ 78Z1CH Iy [ )?9+N ? .27 e M &INO % Y

0 06041 ¢ A JON)) 47 9N90 4y% 2 900. 4 7 9008 4s I
9.0



98+/ ®o 7 98*N o> ?9NG o ?9N* o 79)0) =:o: ?

9)*9 o: 2 N/8 — =z::7 GON 4 zy? 08+ F =7 O+N Il =7 09. 4% ?
8GG 1 4G [! Iy? ++*Clozy? )9 —z..h H& (P =
Wio Y48 YQ%Y R7 - OGNONN)? - OGNON.N*  # $''¢ 1] . ON
*80 (' IN*L*a% 9% 7¢$ -0 yo@ 9/

20, # -

20,+B  =$=# 0 A5  ([+43A

Nf\N—Trt EDCI, HOBt, MeOH Nf\N—Trt
’
CHyCly, RT, 15h
CO,H COo,Me
CoH33N30, C41H3zsN30,4
106 107
Iz 7 14z +42790* ?7)8) 79** E 3y )y 9** ( 17
# , —A 09* ?7)GG 799* E 24> Hy4 +G*?
)GG ? 99* E # # $ ( 1
% 4: ) (Q8// )*9 E = 90 17 = :
©® Iy H# = 4 -
% @4s ( #
$ 0) 3y Y% 4:0*9 90+ )8) !
E % A +43
91 ]*4C Iy Y% 4:- 09N *H= &9 0**0%: 7 +** 7 %@4! & A 1

N/. 27 ING):z? :Zo» ?NN8 ?2% J/*9:z? =-2NGN ?" INO):z? =:zo: ?
N8+IN)G ?98:z71° z?.; 07 ?8; :o; IN*OIN*+ ?7Gz? zZow ?GG. 7927
P! - 78++8+* 9:9F - 78)/18)G ?9:7 7: 78)818)9 ?9:7 =7 I

8ON ?* IN* 927 = 740N ?2+4:74% ?)/. ?) ]988 * ]009:7Cl 7 :7
/9 7 ) 71988 * J/G9z? Cl -7 M = &9 9D0%: 7+ ) %E4!
A JON)8 47900. 4 798+/ ®mo» ?98+N mo: ?798)) wmow !

98*N8 o+ 7 98*N) mo> 704N L 1% -7 9+G8 TI 7 9).) :zow ?
9)Y) o7 ? D/* Zow ? ONN oo 7 9N9 o 7.9)0) o ?
9*) o 799.) P! -2 N8O g7 ? GON =y 708) F -?72709. 4% ?

8GG = 1).. Cl Ty"H#& 0 1P = gezso +AgzY (%Y R ' -G48 N*M
G+8)G.N' # $91].N0 *80 ( 9*.*a % 9* 1@ -O
yoe 9/

9.G



2/,,B ==¢0 A5 0,3/A
= =
- 1+ -
:/g/ )+ > =/§/ )+
A ( )# 2 N
o
3 3 3
-T-/$&0-1 —TH /BT
@A # 112 7 14% +43 11 7 14:- ,3)
9** 79G9 79** E , - +8* 19N/ 799* E? 24> )4
N 279N/ 799* E % 4: 9++ (2488 7)*9 E ) 9* (
= A 906 7 Na % A ,3/
9L ]*HG oy Y% 4: 09N fHz &I +F*F %I ) ) 0%60e4! N A ]
N/. 27 INO)z? o2 ?NN9 ?2F J/*9:z? =-?2NGN ?° IN8):z? =0 ?
N8+ININ 298:z71° =z?.; :07?8; =zor IN*GIN*+ ?G:z? zomw ?GG. ?79:?
P! -7 8+81890 ? 8:? FI =7 =y ! = 7 +ON ? +27 4% 7 ) /.
> 7980 * J0G9zICl 7:z17)/9 ?) ]980* ]/09:7C! -7 "#& § P9 =
g9-+0 +4sz" (%Y zR" ' G+8 IN**? - G+8)N*) # $'9
1]-.7) *80 (" 19*l.*a% 9* 0% -0 ™ )o@ 9/
20,/8B =# (/= A5 iB $=H =5 §+47A
@
N\:\ N=Trt 1) 65°C, 1h © N= -l
L. S
2) s Mel, 65°C, 16 h
CO,Me 99% (iiber 2 CO,Me
C41H3sN304 C24H26IN304
107 108
> A 0 0] # / 1z 7 1
4% +43? 9** 1 90/ 7 9** E % 4:'0 42 )* ( W
> 4. )0+ 7 +9G 7 )** E %, 9* ( 90/ 7 9** E
% )* ( = 0% 1 3 )% 4:9*9
/08 906 ..a Iz 14% +47 $
901 ]*98 oy Y% 4: 9%9N = &9 +¥F 0 ) +F* ) @4 N A ]
/.. 9271 ZON.* 9 IN+: 2427 0 o, NGG  ?* IN9:-?88:?):?
oo 7 NBOIN8* 7 +z? P! 27 :zo; PN++ 2 F IN8z 8 ]*/ )
Zoo 7880189. ?8'F 2?7 Iy 7 = 7+NO 7 +2? 2+ 7+NO 7 427

9.N



T+? +GN 72 427 4% ? +9/ 2 ) J9ON * ]8/9:z? Cl 77 +%*) )
) JOON* J.N9z2Cl 27 A= &99)0 %z I 4** ) oy JON*0 47
90G) 4  ?98+N mos ?98+G mo» 7989+ mo: ?9+NO I° Z 79+9N T!
19)/* o) Y9N+ o2 2900 o7 2908 =zor 299. P! :?

9*9 oy 20N+ Iy 2 0+G 4% ? 0)8 F! 7 8N* 7 #N* 0 9

$8G % 7)69 I M #H#& B P = Ty +4e %RV ' -8)*9.9/

8)*9.99" # $9 1]G6)+  *80 ( ? 9*.*a% / 7@ -0
yoe 9/

20,-B =$# (+/- A5 (B =$=# =5 §+,/A

= —@
N:\N_-m 1) 65°C, 1h e NN\
> S
2) s Etl, 65 °C
CO.Me 95% (iiber 2 CO,Me
C41H35N304 CZGH3OIN3O4
107 123
> A 0] @) # / Id- 7 1
4% +43? 9** 7 90/ 7 9** E % 4:'04: ) ( W
>4, *)0 7 +9G 7 )*™* E , 9+ (0 96)9 ? 9%) E
% )>* ( = 0% 1 3y Y% 4:)*9
/G9 90* ?.0a Id: 4% +,/
901 ]1*9+ 40 MH#E= &I 0% 7 +** ) LA 1N 28 79+ :7

9:z71% ZINN8 ?* INO: ?)z? Zo» ING+H 2% ]9G+: 'N+:?)z? o7 7
N+/ 2+ INO:z ?2):2? o0 2N+8 2922 D! zINHIN)Y ?)7 100 7
GO* 7" INO: 7 :?8G)I8GY ?79:7F! = 78+018)/ 7):? =y ?8)NIBON 7

0z? = 7); HHN/ 2+274 L0+ 4NIH)G 7)) Z2CH Zy?90/ T INF - 2+2)
+? 98/ 7 T IN8:-? +2? e MM &9 9)0%:z 7 4R ) A
A JON*G 47906+ 4 198+/ mo» 798+G o> 79898 ro: ?
9+00 I° -7 9+9+ T! 7 9N. =02 ? 9N+ =00 ? 900 o7 7
9)08 zov  ?9)*+ P! z79)*9 o, 26NO :y ?0+8 4% ?0)0 F! :?
8N9 :=,?7800 =z,?78+* = 7)6+ 1 79008 :-+?79009 .M # $"9
1]GG9 *80 (¢ 9*1.*a% / 1@ -0 ' )o@ 9/

9./



20,0B =$# (/= A5 (B =$# =5 §+,0A

©
@ Br
N\:\ N=Trt ) 65°C, 1h §/\N:\N _//
/(‘\/ » >
2) 3
COMe 65°C, 16 h CO,Me
C41H35N304 99% (liber 2 CagHogBrN3O4
107 125
> A 0 0] # / - 7 1
4% +43? 90* 7 ) +N 7 9** E % 4:'04: )* ( W
> 4 tN. 7 8N+ 7 )** E A /*a 7 7)0*
)8) 7 9*) E % )>* ( = 03
1 ) Y% 4:- 9*%9 9). )+8 l..a - 9! !
4% +,0
O] Iy Y% 4z 9%9N H= &) 0% 7 +F* ) S A ]

9%9* 7927 19 7 NN) ? * INOz?)z? o ?NGG ? * IN)z? 927
o2 !’NG) ?" IN+:z1?9:z? o, INS8. 7927 D IN4N 2 IN8:z 7):?
Zor  !N)/ 27 IN8:z?):z? zZos IGN+ 27 IN.:Z 1?2927 2040 ?):?

>y 09NIO*/  ?)z? =y 18G.1I8G/ ?9:z?F! - 184818+ 19?7 7 : ?
8N ?*" IN8:-79:27 :-7 789. 77 IN+:z729:27 = 7+NO ?7+:274 .7
+09 7)) ]90.:- 2" 1/.z7920C 7z ++/ ) ]90.:z?t J+/:79:7C!

7 72 )G. 7927 72 )ON ? 927 oA = &9 9)0%:z 7 +** ) A
A JON*. 47906G 4 198+/ mo» 798+N o> 7989+ mo ?
9+GG I°1 Z?79+)9 T 29N. = TN+ : 79)06 = 79)00 = ?
N*G P! z?29*9 - IN/) | ?2N/9 | z?N8+ y—:z]?N+. Iy-:z?
GN8 ==y ?70++ 4 z:70)+ F! -?8N* = T4+ =y 1 H/9 -y,
)G9 ! oy H& 0 IPA = 3y +4dg  QURV? -8G6/9.9/7  -8G/9.9/"
# $"9 1] GN+ *80 (¢ 1?9l *a% / 770 -0 ™ )0
@ 9/



20,2B  =$=# (+¥/= " A5 [(+,3A

N __@B N
— N=Trt 1) 65°C, 1h N= N=\N_//
S S
2) 3
COMe 65°C, 16 h CO,Me
C41H35N304 58% C26H24BrNsO4
107 127
> A 0] 0] # / - 7 1
4% +437 +** 7 * 8N+ 79** E % 4:'04: 8** ( W
- 4, NON 7%*.8N  2)* E > x89 (78N+  19%* E
% 8= ( = @s 1 D
% 4: 9*9 909 *IN8 10/a I 1% 14% +,3
mOL TFAN  zy )06 4z GOAHE  &YARX ez T4xx ) AA 1..9 7
92719 zINGGINOO ?Gz? =I1D! 27 o, N)BIN)) 2827 zor 0N. 7
Y:0): y780/1899 28:7F1 7 =y 0 = 4G9 74174 1,7+48% 2):1C!
SRH& ) P T yeTys ode’ QR ' -BN*O/)/) - BN*9/9.0 BN
1 ]GO0 *80 (¢ 19*1.*a% / @ -0 T )O@ 9/

20,3B =$# (H/=< A5 (B =$# *=5 §+,7A

N=\ ® B
N-Tt 1) 65°C, 1h ©/\N:\
el

2) 3
COMe 65°C,16 h COMe
C41H35N304 83% CasH34BrN3O4
107 128
> A 0] 0) # / -z 7 1
4% +43? 90* 7 ) +N 7 9** E % 4:'04: ) ( W
- 4, 4N. 7 8N+ ) )** E S>> +% (0 )0) 7 9*NE
% )>* ( = 0% 1 3y )% 4:)*9
9). 9.\ 1/+a Iz 14% +,7
M9 1 TERB zy 9% 4z OFON tHE &Y 0ROz ) 4Rk A 1

9**9 72 97 I 7 NN8 ? * IN8:z?):? =:zos ?NGG ?* IN):-? 927
Zoo ING) ?F IN+:1?9:27 o IN+.IN)8 ?798:78; o ?); Ion» ?
N9. 797! Z2GN+ % ]G/ 7927 1?7008 ?) ]909:7?9? 7:

086G ?2 ]909:?9:z? -7 10+/10+4) ?):? =z 72880 ?29:7F! - ?28)N!
)**



8)8 19?7 7: 789/ 77 INO: ?79:? -7 7899 77 IN) - 7927 - ?
+GG ?7+:74% ?2+)) 7 ]900:z?* J/G=z?9:z0Cl 7z 2+*/ 1) ]900:?
*1/Gz 7920 Cl 27 Mt &9 9)0%: ) +x* ) S A JON*N 47
9068 4 7 98+/ mo> 7 98+N  mo: 7 989+ mo: 7 9+N9 191 9
9+)N zZo»? 9+)0 =zZo»? 9H9. T ? 9).G+t o ? 9).06 :to»?
9).0 =zZo»? 9.8 zto»"? 9/. zZo»"? 9D/+ o1 9YYN. o, ?
DN+) o0 ?29N+* zo; 2900 o0 2908 zor 29N P! z?

9)*9 o, 7GN8 Iy 20+N -1y 70+) 4% 7 0)8 Fl 7090 -1,
BN* = 1)60 ! sy A#& 0 IPA9 = .zis +48T Q2R ' - ON) )00O?
ON) JO+N'  =# $"9 1IN9.  *80 (' 7 +*1.*a% o* 1@ -0
Yoo 9o/
20,7B = o (+8/=< A5 iB = *=5  §+/4A
N=\ ® Bf@p
 N= 1) 65°C, 1h ©/\ _
E/k/ Trt > /’\‘I\:/\N
“>coMe ¥ ¥ 65°C.A6h A
0 ' COzMe
C41H35N304 99% CasH34BrN3O4
273 130
> A 0] 0] # / i 7 1
4% ,3/7 NO* 7?99/ 7 9** E % 4:'04: 90 ( W
: 44 9/. 7 ) +N 7 )** E >> 989 ( 99/ 7 9x* E
% 90 ( S 1 5y Y% 41 )*9
NG/ 99/ ’..a ! 14% +/4
9L ]*+N Iy Y% 4: 99N *H= &9 +** 0%z 7 +** 7 %E4! & A ]

40 2922019 ZONLO 2T /)79 ZINSK 2T INO:CZ ?7)I? Zor 7
NGO ?" IN/:z?7)2? :zo YNG9 ?79z? ! - ?IN8OIN). ?98:78; o ?

9%: o= 704) 70 ]9/): 7827 =y 28+NIB9. ?8:7Fl 7 Iy 7 1 9

£0. 7+2749% 7+*. 2> JOON: 7* J8Nz?29:9C 7:7).0 20 J9ON: 7

* 1Nz 29:0Ch 17 MH& 0 P = seteg +4g" (R ' - ON) )08 -

ON) JOBN' =# $'"9 1 IN*G  *80 ( 7 +*.*a% 9« 7@ -0
yo@ 9/

)*9



20, .B p=H (H8/=< ( =< M5 i+/ ,A

©
N\:\N_T,t 1) 65°C, 1h Br
o - >0
2) , p- \
COMe 365 °C, 16 h /(k/
95% CO,Me
C41H35N30, C44H50BrN30,4
107 132
> A 0 0] # / Id- 7 1
4% +43? 90* 7 ) +N 7 9** E % 4:'04: ) ( W
o 4, +N. 7 8 N+ 1)** E gl 1> A A YON (?99/ ?
0** E % )>* ( = @$ 1
3y Y% 4:)*9 9N) ))O ? .0a Idz > 1> |

4% +/,

9 1 ]*98 Iy Y% 4:)*9M A= &) +F*%pI ) 4F*F ) %@4!
A 1-8 2922 1% 2 /*) 2+ Q/+:279z2 ZIN.* 27 INO=z? )z
Zor 7 NNOING8 7 +z? P! =7 ); zor 7 NBOIN+. ? 827 ); zon?
); o ? N+8IN)) ? /:? 8; zo»?); oo 7008 70 ]99:"? 9:?
7:- 7088 79:7 zy 104/ ?)z? = 78+/18+* 1)Kl 7 7 : 78))!

89¢6 ?):? =7 ! = 7469 7+:74% ?7+9+ 7)) ]90/:-?* 18/ :19
Cl 7:z?2+* 1) 790/:-?7"7.6z729z0C 27 "*"= &) 9)0%:z ? +** 9
%@4! ¢ A JON*/7 47 900/ 4 7.909) ztori=? 9099 Ioris ?

98+N o> 798+0 mo 798*N ); rpo: 79460 I%1 - ?27949N g7 15 ?
949) T! 2 9+9* =g =2 ON. o ? ONN :0? ONG o ? ON* o7
90/ :o? 906 zo0? 90) 00 ? 90* o0 ? 9*/ P! 2
9*9 :or 260/ Iy 20)+ 4% ?0)9 Fl z?2 09N -2y 8.8 -1y 7

8GO0 - 748+ - :++?+8) - Ti+ 749 % — Ty 1 —:++?)O* | :)A
#& 0 P9 = ggIor 448 QR ' - G/8 +N.G - G/8 NN/ =# $79
1]./6G *80 (C 1+*l.*a % o 1@ -0 )0@ 9/

)®)



20, +4B =$=# (+8/=< @ =""B/M=5  (+/-A
CF3
©
N\:\ N=Trt 1) 65°C, 1h /@/\@3 i \Q
.~ N=\
FaC N
2) 5, 4-CF,
COMe 65°C, 16 h J\/k/
75% CO,Me
C41H35N304 CagH32BrFgNzO4
107 134
> A 0] 0 # / -z 7 1
4% +437 +** 7 * 8N+ 79** E % 4:'04: 8** ( W
> 4, NON ?* _8N 1) ** E 8 4>> *NO (2 8N+ 20** E
% 8** ( @% 1 ) Y% 4z 9*%9
)/* *+00 ?NOa Iz 9%I> 1, 14% +/-

1 ]** Iy Y% 4: 9%9 M= &I +**0pz 74** 9 LA J9*+N ?
9:71° - INN+ ?° IN8:-?)? o ING+HINO9 ?7G:z?7); 1078; :Zo» ?
N8NIN8+ ?8:? =zo» ?N+N ?F IN+:z?):z? =:os TN)Y 7T IN9zZ?)?

209 ?N90 ?9:?[)! 2?7GG8 ?* JGN=z?9:z? -?70G/ ?)]90G279:?

7 : 2700. ?)]9OG:?9:? t7 708/ ?7):z? =z 1880 297F1 -
8++189/ )7 Iy 789 ?° IN*:-?79:7 : 7+G66 7 +:274% 7 +9.!
+*) 7 ):? Cl Hy? *-B= &9 )+0 %=z 7 +** 9 A
A ]IG) // + 7 'G) .t + N HE @ IPAg = +/24) G +4-8Y Q%RY') ' -
N*/)).)? - N*/ )+ 0 = $'9 1] /8. *80 ( 79*1 . *a % / ?
@ -0 b )0 9/

20, ++B =$=# (+8/- < A5 B $=H# =5 §+/2A
R F
F o g°
N 1) 65°C, 1h 3 %’\Fﬁ\F
» —
f\/ 2) ; F % F
COMe 65°C, 16 h F
85% CO,Me
C41H3sN304 CagH24BrF1oN304
107 136
> A 0] 0) # / Iz 7 1
4% +437 +** 7 * 8N+ 79** E % 4:'04: 8** ( W
> 4, NON ?7* _8N 1) ** E A *NO (?8/+ ?

y*+



9*) E % g** ( - as 1
) )% 4:9%9 +++ * Grx 7 /0a 1= 14% +/2

L] oy Y% 4:D 99N &R0 V4R ) LA ]9*+9 7
9:7 I 2 NN) ? " INO:- ?):? =zov ? NGOINO/ 7 ):? o ? N+G ?
*IN8 Z ?):? zor  IN+*IN)G ?+:?); zor P! - ?G/G ?F INO:z 7927

=70/) 7)z? Iy 72068 ?):z? =z 17809 797F - 78+*18) 1)

oy 7898 7" IN9:- 1?97 : 74+N0 7 +274 i 244+ 7)) 1908z
T/ A+ 2920CH 72 17+9G1+9)  79:21CH -7 MtB= &9I)+0% =z T +FT ) o
A ]198*01198*G 7 ) ? 198* _11989* 7 ) 7 198.%* 7 1)*7:?
9 7 198.+ 7 1)9*:-? 9 7 190//1190.9 ? 8 " #& 0§ PO =
sl or +4g  QUR? - NO) 9G*)? - NO) 9GON*  =# $'9 1]/)+
*80 (¢ 19*.*a% / @6 -0 7 )o@ 9/
20,+,B =$=# (+8/= A5 (B $=H# =5 §+/T7A
S
/('\‘:/\N—Tn 1) 65 °C, 1 h» (3:\2
CO,Me 2 ¥ ﬁ
65 °C, 16 h CO,Me
CatHasN304 98% Ca4H3gBrN30,
107 138
> A 0] (0] # / - 7 1
4% +437 +9N ? O ** 7 9** E % 4:'0 4:- 8 ( W
>4,/ ) 9F 7 )** E )I> A A 00+ ?
)O* ? 0** E % 8* ( = 03
1 3 Y% 4: 9*%9 +N* 8.) 1 /a - !
4% +/7

L ]*IN Iy Y% 4:-9*9"0 A= &) 0F* %z 7 4FF ) %04! ¢
A 1.+ 28 J9%:729:271°9 zIN.. 72t 1/0:79:78 zIN.GIN.8 ?):?
2?7 Zoo IN.9IN// INZ?79Z' Z?7); Zov 78; oo IN/8 ?79:791 -7
NG/ 29:z?P! z?NG)INO9 ?G:z?); =zo: ?8; =-o» ?'N8/IN88 ?)z7+4l =27
+2! ZIN89 ?* IN8 =z 28 JIN: ?)z? zor  IN). ?2F IN8 =z ?):? zor !
068 7 )z? =32 00N ?):z7 )17 8+/1848 129z F -28) 22 7.9:7
7100z 797 7: 789818*/ )7 : (- 4 740N ?7+:274% ?7+9N  ?

)*8



) JOG* - 2t 186G 79z9CH 7z 1+** ) JOG* - 9t ] Nz 79:z9Cl -7 A/
&I9)0%: 7+** 7 %@4! A JON*/ 47900/ 4 ?798+G9  mor !
98+0N mor ? 98*N mor ? 94+G. I°? 9¥)N+ mor ? OH)N* poy  ?
9+) GG mo: ?9t)* mor \?7949G T! 7949+ oo ?79)/. 8 -?79)/N 8!
2?7 9ON/ o 7 9N/ o 7 9NN zZor 7 9NG o ?
ON8 mor \I?ON* 9 ZI9N** gy  79)GN8 o7 ?79)GN* g7 \?
9)00 +1 -7 9)0) +# ? 909 oo ? 90* o0 ? 99* P! 7

9D*9 o 7 GON :y 70)) ) ? 4% H? 09 F -7 8.. )7

860 : 7)09 CI Hy "#& 0 P9 = g3z +4s QR - GN) )/0N?

GN) )/708" # $""9 1] N+N *80 ( 18 1.*a% o* '@$ -0
)o@ 9/

20,+/B =$=#t (+8/- < A5 i+-4A

()

N=\ . B>
N=Tt 1) 65°C, 1h
/(‘\/ 2) 3 > O (ﬁ:\N Q
COMe '65°C, 16 h O h
99%
COzMe
C41H35N30, C4gH42BrN3O4
107 140
> A 0] 0) # / -z 7 1
4% +43? 90* 7 ) +N 7 9** E % 4:'04: ) ( W
o 4, +N. 7 8N+ 7 )*™ E A A ).) ? 99/ ?
0** E % )>* ( = @$ 1
)y Y% 4: 0*9 s )*9 9// )+t 7 oL.a Iz 94!
A> 14% +-4

9 L ]*R. Ty )% 41 )R H=E &Y 4FKO0ps ) 4R* ) 0641 ¢
A 1.00 297 1° 9 /%8 2% J/+:19:0 =zIN/. 1 INOz? )1
=07 ?NNGINOG ?99:79%; =072 P! z?N8.IN)N 29827 =0 ?0ON ?):?
sy 100% ?):1? zy 78881846 19:7F :?78++8). 29z7 7: 18)9

896 ?):=? - 71 7 746G+ 7+4274% 7+9/ ?) ]90.: 7% ]8G: 797
Cl 7:-?74+*8 79 790.:7%"7]./:-7920C =7 »*""= &) NO%: ? +**
%04! ¢ A JON*. 47 900/ 4 7 98+G+ mpo»  ? 98+0G mo: ?

98*N mo» ? 98*0 mo: 7 98*8 mo 7 9+.) mon ? 9+GN I°1 -9

9++N mom ? O+* pom 29498 T 29).9 :0?29)/.8 0?9/ // o
)*0



9)/0 zo? ONNI 02 ONGE :0? DN+ z0? ONO :zo0? ON* =g
9GNI 0?2 9)6G0 :zo? 966G :zo0?9)09 10?9)0* zo?9)*. P! o
9*9 o, 1 GO/ zy ! 0)+ 4% ? 0)*Fl 7 09N 1,7 8.8 =y!

860 = 1)09Cl Iy #& 0 P = gzg «Ae QURY ' - N)8+ON¥?
N)8 +90+ =# $™9 1] .+  *80 (' ?+1.*a% 9* 1@ -0
yo@ 9/

20,+-B  =$# (+8/= AS#(B  =$=# =5#8+40A

© S
|
@ @ Cl
N=N 2NHCI N=NL
S L. S
100 °C, 16 h
CO,Me CO,H
C24H26IN304 Ca7H24IN304
108 105
A A 0] 0] # - gz !
4% +477 99* 7 ) ** 7 9** E 978! ; 00* ( ) z 00* (
= 9*N ) ** 'E 1z 14: +40

"1 ]* oy Y% 4z )*9Y9%9a 0 4: N tH &I 0% )+ ) %041 &

A 197 2927 4yz?2.*8 19 - IN.* ?* IN8:?7)z? zor IN/O ?
*'1/0: 7927 D INN*INGG ?):z? o, ?NBOINS* 242 D! 7 o 7
N++ 727 IN*:- ?2):z? =zo 78+4NIB9. ?78Z7F! Z? . 7 Iy 7+NG ?7+27

% ? +NO ? +27 9% ? +)9 20 ]90G:?* ]80:?29:2C 7:?+*
> 190Gz ? *FQ9**- 7 9z Cl z7 M = &9 NO%: ) +FF ) %@4! o

A JON)* 4?7 906* 4 7 98+N+ mor ? 98+G/ mo: 7 98*N );

por 794G/ 19 Z29+9G T! 279NN o, 29N9 o, ?9)09 o0 !

NI+ P! -279*9 o ?2GON zZy ?20)) F! 786 : 740G % ?

+0+ 9% 7)8/ Cl y"#& 0 PN = yiiys +4g Q%R - 8*GINGY? -

8*GONOG* =# $"'9 11680 *80 (! 9*l.*a% 9 1@ -0
)o@ 9/

)*G



20,+0B  =$=# (+/= AS#H(B  =$# =5#i+,-A

—@ |@ N C@
N\ 2nho N~
/(k/ 100 °C, 16 h /(‘\/
CO,Me 96% CO,H
CoeH30IN3O4 Cas5H28IN304
123 124
tA A 0] 0] # - - 1
4% +,/7 NO* 7 9+* 79** E 978! ; +0* ( ) z +0* (
= N*G 9)G 7 .Ga Iz 14: +,-

LI ]*FF) ) Y% 4:9%9Y9%9a 0 4:- Mt &) A% ) Y 7 %E4! &

A 19+*/ 2927 4yz 2 )+ 190 - IN/. ?* IN+:2)2? zZor  IN/G ?
PINZ 2927 ZINGN ?2F IN9:z ?2):z? zor  ?2NO8 297 P! z?N8) ?
6. 7)? too TN48IN). ?):z? oo 784NIB*N  ?/zZ7F 7 - 0

Iy ?); Hy?2+)* 1) 190/ : 7 ]80:79:9C 7z 2+* 7)) 190/ : 7
*']9*¥9:79:27C 7 798% 7 IN+z 2427 z.00948 1t IN+z 2427 zih
H#& 0 P = yizys +4g Q%R - 8*GONG®? - 8*GINOG" =# $'9
1]16G)8 *80 (C 19*l.*a% / 0% -0 " )0@ o/

20,+28B =$=# (/- A5# (B $=H  =5HE+,2A

S
Br ©
® ®Cl
§/\N\5\N _// 2 NHCI _ §/\N\$\N _//
100°C, 16 h
CO,Me 94% COyH
C2gH26BrN3O4 Cy7H24CIN3O4
125 126
A A 0 0 # - - 9%+! !
4% +,00 9%* 7 *9/) 79% E 918l  *0* ( Yy = *0* (
= /8 *ON) 7 .8a Iz 9! 14: +,2
He &9 +F* 0% ) 7 ) 004! M A ]9+99 7920 4y 4+l 1% o)

N.* 2% IN+z 2422 22 o0 ING/ " IN/ 27?28 7)):-?):2? zov 2
NG+ 297! -2N8) ?2F IN+:?2):? o IN++ 2% IN8:Z?)? o ?
0)+ 2 JON*:78 1))z 78:7); :,?88G!18)* 8:7F 7 = 7 Iy )

)*N



+// 78 )+ 79:27 0 +/+ 18 )+ 1927 4+ 1) JOG* o)
*189:79:7C 7z 7+9* ?)]96*:?+]9*9:?9:?C! I7 "H& @ 1PA9
= INIH8 +AgY Q%R - 808 9NG9? - 808 9NGG" # $'"9 1]6.*
*80 (C 9% *a% o* ¢ -0 T )o@ 9/
20,+3B $=# (+8/-< A-5# (B =$=H *=HHE+, A
OB o552
N=\ 2 NHCI N=\
<N > <N
/(‘\/ 100 °C, 16 h f\/
CO-Me 99% CO,H
C3sH34BrN304 C35H32CIN3O,
128 129
A A 0] 0] # - Ig- !
4% +,70 9% 7 *90+ 79% E 98 *gx  ( Y - o*gr (
= L *90) 7..a 1z 14: +,.
= &9 +** 0% 7 +** 7 0pE4! & A ]19+*0 7927 4y ) 4+ 1°r -
N.* 27 INOz?):z? zZo» IN/8 727 ]/0:z179:z7? -INGG ?" ]/):z1?)2?
=01 ING* 797! - IN8OIN)) 298:78; o1 19%; o 708G ?):?
23?0+, 7)z? 7848189+ 18:?Fl 7 - 7 zZy 2+ *. 1) JOG* !
18+ 29:29C 7:27)) 1) J9G* - 2t JOF* I 09:0C -7 M#& 0 1PN
= s0le +dg QR - 00/ )+/N? - 00/ )+/0"  =#H $9 1IN+
*80 (' 19%.*a% / 108 -0 )0@ 9/
20,+7B = = (+8/=< A-5# (B = *=GH+/+A
OB o552
N=\ 2 NHCI N=\
<N > <N
100 °C, 16 h
“Co,Me ACo,H
C3sH34BrN304 C35H32CIN3O,
130 131
A A 0] 0] # - [ Bl
4% +/4) 0%* 7 *NGG 79% E 9181 ; )0o* ( )y = )or (
= 8G+ *NN. 7 E 11z 14: +/+

)*/



e &9 HF% D 7 +FY 0 %@4! N A J9+*0 2927 4yz? .40 I
N.* 2% INO=z?)z? zZo» 2N/O 7?7 J/0:-79:27 - INGG ?% ]/8:17):?
oo ING* 279z7P! - 72N8OIN). ?798:78; :zo» ?79*%; =zo» 708N ?2):z?

2y708% )7 zy?78++189+ 18:7F! 2 - 7 zy  2+*. 1) ]90.: !
*18):29:29Ct 7).+ 22 J90. z 7 J9F*z79:9Cl -7 "#& § PN
= 4o+ +4g QR - 00/ )+/N? - 00/ )+.*  =# $"9 1]G8*
*80 ( 1+l.*a% 9* 1@ -0 )0@ 9/

20,+.B p=Ht (H8/=< @ < M=B#H (+//A

2 NHCI o
® Bre > ® cl
N=\ 100 °C, 16 h N=\
< N < N
COzMe CO,H
C4H50BrNzO4 C43H48CIN3O4
132 133
A A 0] 0] # - Idz 94!
> > 14% 4/, NGO ? 9** 7 9** E 978! ; +** ( )
: +** ( = N). g ** TE Iz 9%+
> > 14z +//
== &9 +** 0%z 7 +** 7 %E4! & A ]9+*N 7927 4z . 8* 1°r -

N.+ 27 1/8:2179z2 zIN.* 7" IN8:z?):z? 2o, ING/ING+ ?)z21P! =7
oo IN8OIN+. 7827 Zo ’N++IN)+ ?/:2? 0708+ ?):I? y?0+0 ?):z?

H18++I18*. 18K 7 - 1 Iy 7+9) 7 ]90/:- 7" 189 :179:C!
7:?).N 27190/ J9%) - 29:1CH -7 79)0 7.:7 Z++ 790N 7 .27
Tee M &9 NO%Z 7 HRR 7 %@4! 0 A JON9/ 47900. 4 ?
90998 :zos1> ? 9099) :Zosi> ? 98+N mor ? 98+G mor ? 98*N );
po? 7 9+G8 I°1 2 949N ); o > 2 949* T 2 9)N. o ? ONN o ?

ONG o0 ?9N* 0?90/ :0?9)0G :0?9)0) o> 1?9909 o ?
D*N P 2279*9 zov 260/ =y 20)9 F! 209N -zy 8.+ -1y 7
860 : 748+ —  Z44748) — I 749F —ZL 0% 0 -2 7)0) 1oy

#H $79 1]7) *80 (¢ 181 *a% 9* @ -O0 )0
@ 9/

)*.



20, ,4B  =$=# (+8/=< (| ""B/M:=5# (+/0A
CFs CFs
CF CF
Do . Qi
@ > ®
N=\ 100 °C, 16 h N=\
CO,Me CO,H
CagHzaFeBrN;O4 Ca7H3gFCIN3O4
134 135
A A 0] 0] # - I 9!
> + 14% +/-7 9** 1 *Q)N 7 9% E 978! *0* ( )
- *0* ( = .+ *9)N TE Iz 94!
> + 14:- +/0
e &IHF*F % 1+FF ) 004! A 19+*8  79:z7 4yz 7.8+ 19 - IN.*
N// 7+27 27 oo IN/* 27 /792 7)27 o INNSING+ ?0:z?7P! =7
); o ?); o ?NO.INO+ ?8:z? o ?N88IN+. ?):z? Zo» INH)IN)N ?
):? o 0G) ?7)? 3?2000 ?7):? y?8++189+ 787 F! 7 - 0
Sy 7 +9% 2 ) JOG*:? *]8+:-? 90 Cl 7z ). 72 ) ]9G*:?
PO - 1920 CH 7 M &I NO %D 7 4R %04! & A J9N97 4
900. 4 7 98+N  moo 798+G  mo: 7 98*N ); mo> 70+.) o ?
9+// 191 Z7 9+N) zZori> 2 9H)* T 2 9)/. 0?7 9)/G :o0? 9NG :o?
ON* =zo? 9)G* =:o? 9)0. =:o0? 9)0/ :o ? 9)0N =:o> ?
9)09 :-o 7 9)0* o 7 *. P! 2?7 9*9 o 7 GO/ oy ?
0)* Fl 27098 -=) 8.9 -y 17860 : 7)09 ! oy #H#& @ 1P =
wZe o +4g  QOOR"? -6G.8)9+0?  -G.8)9)N
20, ,+B =$=H 0+8/- < AS5# (B =$= =5#H+/3A
ICE ro® R
F. E F. F
@A‘R« QF e @\/\%« QF
—-— > —
F I&,N F 100°C, 16h | I&/“ F
F 61% F
CO,Me COzH
CapH24BrF10N304 Ca5H2CIF10N304
136 137
A A 0] 0] # - ¢z !
4% +/2) +** 1 * 46 79* E 98! ; +0* ( ) = +0* (

)9o*



= ON. *)9/ 1G9a Itz 14z +/3

H= &9 +F* %I ) R ) %@4! & A ]9+*9 7920 4yz 7 _0) I°! o
N/N 2% ING:?2)z? zo» 2N/8 2" IN/:z29:27 =z INGHON ?2+:z?7P! 27
Zor  IN8* 2" INO:z?):z? oo IN)/ 7T IN8:?):? o OGN ?7):?

5y200. 2)z7  zy78)/189) 18:z7Fl 7 = 7 zy  2+ON 2 J96) :?
* 18+ :79:9C 7z2).+ 1) J96) 0t J9%9: 29:0C 17 AH& 0 P
= 0oy o +Ae  QURT - N+/98807 - N+/98/* =# $9 1IN+/
*80 (' 1+.*a% 9% 1% -0 )0@ 9/
20,,,B  =s=H [4/: ES#B  =$#  SHb+/.A

© O c® O
Qo7 e O
B e SO

COzMe COzH
C44H3gBrN304 C43H36C|N304
138 139
A A 0] 0] # - - !
4% +/77 90* 7 9./ 19* E 978! ;0 00* ( ) = 00* (
= 9+N 9 .N 'E Iz 14z +/.

91 189 ) Y% 4:'0 4: 9%9-*F*9N *H= &) 0** %z ! +¥ 7 %@4! &
A JO+**  29:z7 4yz7.8G 28 J*.:-29271% ZIN.. 2% ]/0: 7927
or I!N.GIN.8 7927 =zo» IN/.IN/G INz? 2?79% 7 o9, 0 oy !
N/0 29279 Z?2NG. 2927 ! z?2NG+HINO/ ?)z? =zo; ?NONINOO ?):z?
zor  !NO)INO* ?)z? =zo» YN8/ ?29:z7+1 ZIN8BG ?9:7+l zZIN8* 9

*IN8:z 8 1+8:17)z7 o0 IN) ?2F IN8:z? o, ?20GG ?8 19G:?
)z? 23?00. ?7)z? HE28+48I18+* 797F! - 278)+ 2* J9**:- 2t TGNz ?
7: 7 89 7 ]QG/z790 - 28* ?*t]..z?tIN):z? 9
=7 7 49% 9D JOG*:- 7t 1897 92 Cl 7z +* 1) JOG*:?
*19%9:79:0CH =7 AU &I9)0%: 7 ) 0%6@4! ¢ A JoNo/ 47

900. 4 7 98+GO0  mo: 7 98+G* mo: 7 98*N  mo>» 704G/ 11 o
9N oy 2 9N wmor ? 9N mor 7 9H)9 mor \? 9H)* T ?

9498 ®or» ? 9/. zZor ! 9/N mor ? 9ON. o ? 9N/ =to?
)99



ONN o TONG oo TONG oo TON8 o2 \?9N*+  Io: ?
ON*9 91 -7 9GN oo ? 9GN zZo; 7 900+ z? 90) + =?
9)0) :-o 7909 o 7O/ P! 2 9D*9 o ? GON -y ?

0)) H'?209F -?28.. =:=,?80 -: 7 )0+ Cl oy #& @ P9 =
gr 246 +4s’ QUR"? - GO/ YN**? -GO/ )N+9"  =# $'"9 1] GG+ *80 ( 7
8*l.*a % o* ¢ -0 T )0 9/

20, ,/B =p=# (+8/- < AB# (+-+A

O NS Q 2NHC O o Q
- ci
@ @ 100 °C, 16 h ® O
N=\

XX% N=\
o o
COQMG COZH
CgH42BrN3O4 C47H40CIN3O,4
140 141
A A 0] 0] # - Idz 94!
A> 14% +-4 /*0 7 Q%% Q9% E 98l : +*x ( )
: +** ( = N8+ * .G TE Iz 94!
A> 14z 4ot
== &I+** 0%z 7+** 7 0pQ4! A ] - ON I°° -IN.G ?* 1/70:-179:7? -7

N// " INO =z ?)z? zor INN+HINO8 ?99:727P! :z7); o2 ?G; zo ’N8/!
N+O ?29):z?); o ?79% :Zo0?N). ?"]1/7/0:7)27? =:o 700/ 7))

2y?00* ?):?  :y?8+4089) ?8:7F! z? - 7 Iy 2+49* ) 90/ :?
*'189:790C 7z r4+* 1) 90/t J9*¥) 290 Cl -7 M &9
NO%: ? +** %@4! ¢ A JON9/ 47 900. 4 7 98+N  mor 7

98+G mo» ? 98*N ); mor ! 98%0 gl ? 98%+ gl ? 9+.) I 9
9+GG o ? 9N o ? 9H+* o ? 949 T 7 9).* o0 ? 9)/ .+ o
9/ /G 0?9/0 zo0?9ONN o0 ? 9ON+ =0 ? ON99 =0 ? ON*G :o?
NGN :z0? 9GG :0? 90) o0 2?2 909 o0 2 D*.YV P! o:

-~

9)*9 101 260/ zy 20)*}9 F! 709N -:zy 8.8 -y 1?2860 = 7
Y0) I oy H& B IPAI = gyzer +AeY QURY? ' - NOX 4%Q4) - N 4Rx/A
# $"9 1IN *80 (C  ?8*.*a% 9« 7@ -0 )0
@ 9/

)9)



20/ H =
20/ +#=$# =5 #'" (+4,A

= HCI =
N:\NH SOCl; N:\NH
>  HCI
0°C zu65°C, 17 h
H2N cszH H2N CXDzhne
CsHgN302 C;H41N30,2 HCI
99 102
(: ..790* 7 .GN 79** E *0 % 4: )** (#
= G* @4 y +0* Q 8/) 7?7 0** E # z
1 D = ON GOo ( 0]
# )+0 N* 7E (:
A +4,
= &I +** 0%z 1 +** 1 0%E4! M A 1.* 1927 1°1 - TNO) ?9:?[)! =

88/ 1% 1G/:19:7F z7+N) 2+:74% 2)0/ 2* ]G/ : 29:7C! 1

&) NO%z ? +** 7 %Q@4! " A 196/0 47 9+8* I°1 -7 9)GG T!

99/9 P! -?70+* FI 2709* 4% ?)0* C! =)

20/, # H 5 (,3-A

N=\ CO,Me
HCl /(IQ/NH CDI, DIPEA Nm(\(
HCI

—3» \N__NH

H,N” ~CO,Me DMF’7§«»TA’, 24h \g/

C7H41N3052 HCI CgHgN303

102 274
(: 4% A +4,7NG* 7 +98 '* [/ E , O** 7 4%/
9** E 17 % 98* ( # , 099+ (OG8N
)9* E # )8 17 (0 #
1 $ 40 '% 4: 9+9
8+/ ))O "N+a : I: ,3-
1 ]*)9 40 r #H= & )0*%:z ? +** ) %@4' ¢ A 1700

FLHNZ 2 D 0/9% 297019 - 9G/) 290! 7888 B2t ]80: 79:7F!

£G+ 74274% 7+)) 1* 180z 7):1C! 1y

)9+

A +/ll:

?

=



2//7/7 # =H =5 0,2-A
CO,M © CO,M
olvle HoMe
NTY Mel _Or=
\-N__NH > N _NH
hig 40°C, 21 h hig
o] o]
CgHoN303 CoH1oN303!

274

264

: ,3-7) ** 19*) 19** E %, 9.9 (Q+*N T+** E
= )9 8*0 ( 0]
# 40 Do #
+86 9*) 'E A : ,2-
91 ]**9 40 MtH= &9 R0 T 4+ 7 %@4! M A 1-NO 29:7 1%
7.8/ " ]+0: 7927 =z ING+ ?9:z7D! :-78G.18G0 ?79:z7F! I 7+.* 7+:I?
% ?7+GN ?7+:274% 7+8+1++) 1)z7Cl Iy #H& 0 P = Zg) 4. (%R"
' -)9* */N+?  -)9* */GN
20/-B  =$# [+= AS#(B  =%= =5#8 ,2,A
© CO,Me /=N Hcl /=N
_N/@§|/\( 2 6 N HCl —N__ NaHCOj —N__
\/N\H/NH W Hel H, pH 8-9, >
0 HoN™ "COZH 0°C zuRT, 72h COH
CoH12Nz0sl C/HN3O,2 HCI 50% (iiber 2 CaoH21N304
264 275 262
A : ,2-7 9** 7 ) N 7 9** E = )8 G
- ) ( 9** ¢ : (0 #
1= A (- 91% 14: ): ,307 N9/ 7
) -N 19** E H4 N*>* (# > 4. 9% 700 ?
8** E # : ( # 140 .0* ?)/) '* 0 E
98! ; 9.* ( *0 1 D $ =9
*0 W = N9 17 = ( Ha# =
a4 $ G = 1 # 8
Do+ 0) W *9a : H4 1=
% 04s ( #
0/) 98. 10*a Idz 9% '4: ,2,

)98



"9 1 ]%9. Iy Y% 4:0)" B &Y )0*%: 7 +F* 1 %@4! M A 1
N// ?* IN8:1?)z? o0 INGO ?* ]G/ :z1?)z? o, IN8. 29z71°% -7
N8* 7" IN+:27?)z? oo IN+* 2" IN+:?2):z? oo ?2GOG ?79:z7? =7
GN8 ?79:7P! z78+4)I189. 2+:z7F =1 =y 78*91+ ./ 197 = 1+09 7
9:7P! % ?2) .GHN/ ?2)z7Cl Hy"#& 0 1P = Iy «4gzY(%Y:R? -
$.)9G*0? - +.)90.+"  # $9 1]G+. *80 (" ?79*.*a % 9%
@ -0 )o@ 9/
20/08B $=# (/- A5 (B =$= =5 §,20A

W=t 1) Mel,CH,Cly, 55 °C, 15 h \N:\\N
o
CO,Me ? 67% sore.am CO,Me
Cu1HasN504 CasHaaNs04
107 265
I(l: 7 14% +43) 8% ) G+9 7 9** E SRR L ¢
# ? %, 8** (2G88 19** E # = 90 000 =

: O # 1
% 4= +** ( 3 # 04z +* ( 1 =
9 GOo Q) #

1 $ 3y Y% 41 )*9 -
9Ng 8)) 76Na Il +1% 14% 20

9 1]%90 Dy y% 4z )9 A &Y 0z ) 4R ) 9604 ¢
A IN.9 2% /)79 2N/ YT IN):- ) oo YN/
PIN) - 28 JONzZ 2 )7 zor P NO. 292 1% D2 N// )T IN8: ?):?

Z00 P NHGIN+* 7)z? 10, ?2GN) 2927 P! :?8+0189/ ?8:7F 7

Sy 0 1 1468 74:74% 1+400 7+:7[%% ?+*0 2> ]900: ?* ]0) :?

91 Cl 7z ) .+
Y2y +4gz Q%Y IR

*80 (C 19*1.*a%

9*

)90

70 71900:z?*"].8:709:z2Cl -7 " #& b P9 =
- 8*G 9NGN? - 8*GONN9* # $"9 1]1G/8
@3 -0 T )o@ 9/



20/2B  =$# (/= AS#H([B =3%= =5#48 ,2/A
N 2NHCI \N’\\N
S » S
100 °C, 16 h
CO,Me 82% CO,H
Ca23H23N304 C22H21N304
265 263
I +1% 4% ,2000** ?79)+ 179** E 8 ;  +0* (
# 7)) - +0* (# = 9G 9** o = (®
1= % "4 A
+.6 9*9 1Na Id: +1% 4= ,2/
e &I +FF %I T+ ) %0E4! A 1-% 292219 - oN/. 2% IN8:z?
):? zZos IN/G 7?7 ]/G:z 1?79z - I2NGG ?7 IN8:?7):z? o2 ?7N8) ?
FIN8 )7 zor  IN4N 297219 - ON+) Y IN8: ?):z? zor  ?7GN) ?
9:7P! -78+/18). 1+:7F! Sy 18))189/ 197 = Y+N/ 1+ [
% ?7+9N  ?) ]90/:?* ]8G=z?92C 7:-7).+ 70 ]90/:?" ]9*9:
9:7C! -7 "#& @ PN = )y +4sz'(%Y:R" -+.) 9G*0? - +.) 9G*N
# $9 1]6G+. *80 (C 19*1.*a% 9o* 7@ -0 ™ )0
@ 9/
20-7# 6 = = * 56) =&
20-+#=3= =5 #" (,33A
©j\ sSocCl,
-
0°Czu65°C,3h
H2N COzH HCI H2N COzMe
CoH11NO, C1oH13NOZHCI
276 277
( A ,320+** 19/) 19** E *0 % 4: +** (#
= 80 @4 , GG* (O .*. 10** E # :
D = + GOo (@ 0]
# .+ 9/)) 7 E d A !
A ZA ,33
e &I AR %I TR ) 004! M A 1/NG ?7+27 Z.Y2N4GWN)+ ?20:?
0?78) 2P IN)G*zI 290 F! 2460 ?+:274% ?7+)) ) ]98*:?
*JONzZ 2922 CH 7z 24*  9) J98*z 2t INO: 29z 1 Z7 At &9

)96



NO%: ?7+** 7 %@4! ¢"A J19G.+ 479+48N T! 229).8 );[! -?79)/C );
I Z?29)N) j! z?70+¢0 F! 270)0 4% ?+0/ C! =)

20-,< ;== =5 (+-0A

1) Boc,0O, 3,
THF/H,O, RT, 16 h
HCI >
2) Boc,O, DMAP

H,N" > CO,Me RT 18 h Boc,N” “CO,Me
C1gH13NOyHCI 9% 2 C20H29NOg
277 145
¢ 4% : ,3379** 178G 8 19** E 17 $ 44
7z (D 9-9786* ( # > Y4 )*) 1T )N 1) E #
96 1 D Ha # = 40 ;
= )@4s (@
> I 4% 9). ! 8G8 7 9% E
%0 0.0 ?78/N 79*0 E 17 % 8c* ( #
> y4 +*8 7 O+. 1+** E # 9/ (
# 1 $ !
40 89 : ON8 80/ T.a # >y |
4% +-0 e
91 ]*r/+ ! " 40 89N H= &9 +F* %I ) +FF ) S A IN).!

NOG 2027 0?7090 7% JO*+20*:z 29:z0F =7 +NO ?2+:74% 7 +N+
) J98* - 1t JO* - 79:9C 7:714)9 ) J98*: 2t J9*+: 290 1 =7 )

94/ 79/:0); i MT= INOY%: 1 AR 1 %04l ¢ A JON*) 47
9099 ); 4= 2 9+N) T - 29).8):[! z?29)/9 )1l 129G+ ! z1/)));
— . i1 O0/NF! Z20)9 4% 2408 Cl 132 N8 ) -z M H& 0 1P =
yie Agz¥ (YR SRS - /RN = $T9 1]/ /8
*80 (' 78*l.*a% o 1@$ -0 yoe 9/

)ON



20--< =$= :56) 5 ([+-7A

C:))I NE(? Y"gvé 5h MeOL o MeOC o
- — > BocN/\r + BocN/ﬁ‘\
Boc,N” NCO,Me ¥ RT 4h 3” ° gf °
CaoHaoNOg 44% (trans) + 7% (cis) C1eHisNOG CoeHisNOG
145 trans-148 cis-148
& # 1, : Q0GR > HId 4% +-07
.)) 7)8+ 19** E g * (# ? >0 8+) ?7.*. 79** E
# = +0 /*o0 > 9)) 11&,0!( ,
0] 1 D = ( #
1= 0] 9D* (
( O 4. G)* 7 +60 790 E # 8
1 D = ( #
1 $ ! " 40 ON-+
+88 9*N 188a 14; +-7 e *08 96G. !
Na 14; +-7
"1 ]1*09 I ''40 +9* 1 ]*8* I ' 40 +9N fH=
& A O** %z 7 +** ) & A JNBNIN)G ? 0z? =zZo0? O+/ ?
*188:-79:7C! -?78G8 ?* ]88:?7927F! - 1+/. 17+:274% ?190* 7 .27
e M & A9 90 %z ?+** 7 <A 19G.) 4790*/ 44;?
98/G 4> ! 9tN+ mo? 9).G :to? 9).8 :o? 9/N =Zo0? 9G) :to?
9)09 =:to!? /*9 — 44?7 NG* I Z? GO F! -7 0+8 4% ? )/ * —-zI.s
#& 0 " = g9 4s YQ%Y RV -+88 999*%7 - +88 999+
20-0< =$=7=# 6= =5 (+04A
MeOZQ- Ph MeOZQ‘ APh Cs,CO; HO, HO,,
BocN/\Or + BocN/j) . OMe + ) OMe
o) o] 98% S 5
C16H19NOg C16H19NOg C15H2NOs C15H21NOs
trans-148 cis-148 syn-150 anti-150
& # zo1B @ e a; +T0 0%%
9 0G 19** E *0 % 4:- 900 ( # y 4+ 99  7*49 ?
*)* E 1 D = + 17 = 7 #
® # 1= 40

)9/



? $ s 1D 7 =

y@4s Q) # 1
$ ! ' 40 N-+ 80* 9 0+ ?
Ja ClzA ;A A +04 Yol 0-9 e
"1 ]1*0. ! 40 )9 NMHE &0 A O** % 7 +*%* 1 %@4! ¢
A IN+/IN)) 2027 0 ?6GG) ?* ].):?9:7 :?70G. ?* ]GG: 7917
4-70*8 17 JGGE8*: ?79:z7Cl z?78+9 T ].)8*: 797F I ?7+G* ?7+I?
4% 7 9)/ 1 .20 Tea N s &G M 9)0%:z ) R ) 0%@41 ¢
A JON99 479008 4- 29890 T! 279N. 0?2969 :0?9)69 :0?
N/O — z++2N)+ C! 22G%) F! 2709. 4% ?)/* —z:.
20-28B =$=7=H 6 - i+0,A
1) 1 N KOH,
T;I:/I:IQS(;I:L RT, 1.5h
HO.,, CH,Cl,, RT, 3h HO.,,
BochN OMe 3) . OH
o) THF/H2261°}01, RT, 16 h o)
C45H,4NOs Co4H2NO5
anti-150 152
& # -OIB, @ R A I # 404780+ 7
989 19** E 17 7z NN* ( # 9 B4:!
() NN*  ( # 90 1 D 3 ) %
! Q) e #09 40 ; 7
= )@4s © # 1
3y )y 9** ( ? 8 - I(D i 1 (
Q) =+ 17 = Q)
# 1 $ 4.7
Q) 9-97 90* ( 140 088 ? 9G9 7 99* E
# 96 17 ) - 1D I #9
Q) 40 ; 7= )@4s
Q) # 1
$ 3 Y% 4:)*9s9*9 0G*
9+/ 1.6a ICt-A  ;AIO $ +0,

)9.



91 ]1*8/ ) Y% 4:0)MNH= &O0*%D 1+ 1% 4 1 A J NNN!
NNO ?):z? =zo: ?NOGINO+ ?):z? =o TN8)IN+/ ?)I?7 oo 7N +/!
N+8 ?2):z? o2 ?N).IN9. ?20:? :z0?70+49 2?27 ])9:-79:z7C! -?788+ 7
T1)9:- ?F Z78)/18)+ 1927 7 : 78*.18*0 )7 7 7 - NH/ves

&9 9)0%:= 7 +** 2% 4 1 g A JONGN 47 90/8 4 7980) mo?
98)0 ® ? 9).9 :o0? 9/N 0?7 9)/8 =Zo0? 9/9 :to? 9N8 =:o0?
9)G+ :to? 9G) :to? 9*. =o? NBNCI =? G/9 =y ? G)9 F ="
8/+ = NOH& 0 P = 82y 4o YQ%Y R% ' 8)G 9+9/7

-8)G 9+*/N =#H $M9 1IN F *80 (¢ 19*1.*a% / 0% -O

)O0@ 9/
200 ?7=# 6 =# z * 56 ) =&
200+< =$=# (< A5 ([+4/A
HCI Boczo EtsN BocN/t/ N
\)j\cone 8F§,I 24h CO,Me
C7H;N30,2 HCI C17H7NzOg
102 103
(dz 14% ): +4,7 9** 1 89+ 7 9* E 17 % 4: 9** (
# + 990 (/)G 1)*>* E?3 ( (@
# > Y4 9/* /)G ) E %4: 9* (= +*
)8 ( # 1= )
H4 7= % (@4s
(@ # 90* 8*N 1. /a
> 1dz > 4% +4/

91 ]1*N9 40 MH= &I A% AR ) A IN.Z 29271% -9
N9) ?9z7P! - ?0G. 2" INN=z?9z? 217800180+ ?9z7Flz 7+N* 7+:274%
+*+l+*) 2 )7 Cl 2,790/ 7 .27 e, 198 7 .27 e
1] 70+ *80 (¢ 9*1.*a% 9* 0% -O )o@ 9/

))*



200, < ,=# (< A5 (+-/A

BOCN/E/N Boc,0, DMAP BOCN/E/N
_ >
RT, 12h
BocHN™ "CO,Me 99% Boc,N™ "CO,Me
C17H27N306 Ca2oH3sN30g
103 143
& # 1, : Goarl > Iz > 14% +4/7 * .8 !
) 08 79** E 17 % NO* ( # > Y4 9GG NG9 ?
+** E %0 *+9 ?7)08 79** E # (0 = 9. 17
= 7 # ( # 1
W $ ! ' 40 +9 .
99N ) O* 7..a > Hido > 14% +-/ e
01 ]*/G ! ' 40 99Nt &9 +*¥*0pz 7 +** ) SA 1/7)0 ?

9:71°1 ZIN)9 79:7P! z20+4* ?F ].+0): 'Fl Z?7+N8 ?+:74% ?+08 !
> 7900z ?7F J0) - 292C 7z 2+)+ 7)) ]900:?t ].+:z79:0Cl 27!

9G9 7.7  ziw 298* 79/:7); Tewop M &INO %D 4R ) %6@4!

A JON** 42909) ); 4> m ?798GG 4>, ?29+.9 19 - 29+GG P! z?

998+ T! 272 /09 — =ziw, 7 /)+);— 4w :20N+ Fl 2720)) 4% ?)/8 C!
HIIN8 );  —ziwm 2N+ —zZio MEHE& 0 PR = yyzso +4/2Y0%Y IRV
' -8N*)0*)? - 8N*)O*NY  =# $'19 1] 0 +* *80 (¢ 8*l.*a%

9* 1@$ -0 )0@ 9/

200/ < =$# < A56) =5 (+-34

1) NBS, hv,

N2\
N=\ . MeO,G
~ ,NBoc CCly, 80°C, 4 h 2/_\|)§/NBOC
> BocN

2) )ro

3

Boc,N” “CO,Me RT 16 h A
CooH3z5N30g 70% C4gHo5N30g
143 147
& # 01, - Q9" GR > HId: > 14% +-/
8** 1/0) 79 ** E g ON* ( # ? >@ 90) 7/0) 79 ** E
# = 8 /* 0 > 9)) 11&,0!( ,
0 1 D O #
1= 0 ON*
( O 4.)9N ?9)/ 790% E # 96
1 D = O #

))9



1 $ ! ' 40 )9
)80 0.6 'N*a > 1z 14; +-3 $
91 ]*)G ! 40 )9 &I HAF* % ) +F* ) oy 179 7
9:z71% - IN8/ 797D 704G ?* ]+.:?79:z7Cl Z20%) ?* J+.:z79:7F!
2?1+/0 7+:274% 1906) Z+w, 190* Zewp M2 &INO Yz 7 HR* )
& A J19G.9 4790*N 44;798/G 4> 7980 4, > ?79+/NTI?
9+/) I° - 799G+ P! z?2/N* — .4 72/8. — Ziuom 2N9) Cl -7 G99 F!
2 0++ 4% 7 IN..  —zZiw 7 NN —Ziwem M #& 0 TPM =
oy 47 YQ%Y RV - 8+8 90+8? - 8+89080" = $'9 1]/)+
*80 (¢ 19*.*a% / 0% -0 )o@ 9/
200-< =$=# =56) =5 {+0/A
Me0,C N NBoc MeO,C N7 H
BocN/'\é)w KQZ:; 3 h> BocN}f/
0 57% 1e)
C1gHo5N3Og C13H17N3Og
147 153
4; +-3790* 7 *+GO 79** E % 4:- )*>* (# ?
By 4. 0** 7**4G 1*0* E # = GO o (®
? ( # 1
$ 3y Y% 4 4 9*%9-*9 GO 9
*)*. 70Na 4; +0/ e
9L ]*. Iy Y% 4Dt . 9FO9*FON fH= &) %I ) ¥ 7 064!
A IN/) 292219 Z9N80 ?29z2P! -?0G. 2% 18/ :z179:7CH - 70**
18/ 927 Fl 7 +NO ? +:2?7 4% ? 98) e N #& 0 1P =
orZon +4s Q%Y RY -++8 9*9*? - ++8 9*9/

))



2000< =$=# (0 A56) =5  ([+0-A

N\ N\
Meozc;\HQ/NBOC 1) KoCOs, 65°C, 3h Meoz%\l)i/m”
BocN > BocN

A O 2) TrtCl, Et3N,3(éI;/IfCI2, RT, 1.5h o)fo
C1gH25N30g CaoHaN3Og
147 154
4; +-379)+  ?7*).. 19** E % 4: )*™ (# ?
By 4+ 89* 1**4* 1*0* E # = + GOo (
( # 1=
Hyy)*™* ( 7 9GN ? *0./ 7 )*™>* E
+ [++ _(Q*0./ 1)** E # 90 (
( # 1
$ ! ' 40 99 G* * *9*/ ?
tGa 4; +0- e
91 ]*8+ ! ' 40 99N &I+ T+ ) LA IN/* 2

9719 - IN+.IN+8 7 .27 zow ?NO*IN*/ 7G:z? :zoxw ?N*0 297! -7
088 7% 18G6G:=79z2C z?209. 7?7 ]8G:-?9:z7F -7 +/0 7 +2? 4% 7

909 e N HE 0 PA = grzov +4e  TQUY R T - +4+8 9*9%) -
++8 9*9/F  =# $'9 1] 9*G *80 (C 9*l.*a % o* @ -0
' )o@ 9/
2002< =p=# (0 A=56 ) =5  (+00A
Me0,G 1% NBoc 1) K,CO3 65°C, 3 h N\ O
; x , : MeO,C ”
BocN/\l)\/ o Me: }\l)Q/N OMe
)]’O 2) EtsN, CHoCly, RT, 1.5 h BocN
0] 71% »’o
© OMe
C1gH25N30g Ca4H35N30g
147 155
4; +-39+ 1*).. 79** E % 4: )*>* (# ?
By 4. 89* 1**4* 1*0* E # = + GOo (D
( # 1=
H )™ ( %7 )*+ 1 *0./ 7)** E
+ 1++ _Q*0/ 1)** E # 90 (
(0 # 1

)+



$ ! 40 99 T ) .
N9a 4; +00

9 1]*89 ! " 40 99N A= & 0**%:- 7 +F* ) %04! "
A INS8/ 28 J9) - 92219 ZIN8)IN+H/ 2)z? o197 ?N+9IN)/ ?):?
200 %7 N9+ 28 798 29271 ZIN*OIN*+ ?):? 07 %7?G..IG.0 ?G:?
07 %7 ?GN.IGNN 7927 09 97?0G+ ?7 ]8+:-79:?C! -?8.G 7 ]8+ 17
9:7 Fl -7 +NN ? G:z? );4% o7? +NG ? +2?7 4% 7 98+ Tee M e &9
9)0%: ? +** 7 %@E4! & A 19G.9 47 90/N mor %7? ON+ mo7 %7’
90*+ 44.798N. 4> 798)0 027 ?9+.G I - 29+0G T! ?29+8/ ®o? %7 !
9+8* mor %7 ? 9+*0 o2 %7? 9).0 Zorwr? 9/ . Zorwr? 9/) or %!
9)90 P! :799+8 01 w7?99)G ot w7 ?/+N - . N8+ b oz IN*O CI

2?2 G*OF! 27200) );4% o7 O0+* 4% ? )N+ -z, #& 0 PO =
orZon +4s Q%Y RY - ++8 9*9% - ++89*9/0 = $'9 1] 9*9*
*80 (¢ 19*.*a% 9* @$ -0 )o@ 9/
202 7-# 6=+ /- = T & &&
202+ -60- =+l =l ) (+2+A
[ P 3
ﬁ ,0,RT, 18 h I ﬁ
C3HyN, 76% C3HaloN,
160 161
3 ( # +2419) * 79NG 19** E ) 4: 0+ (
( # B, 90. ? .0. 7088 E ) -0+ 7 +NO 7)9+ E
H4 )8 (= .*F 17 = 9/ 17 = :
( G% : ?
: 8)/ 9+8 7 NGa 870! 1971
, +2+
IR Iy Y% 4D )RON HE &) +FF0% ) Y ) %E4! & A 1
9) .9 7927 ZOINN/ 79z72) A= &INO %D 7 +FF ) %Q@4! A 1
989N ) 2 .0G ); 28 270 "#H& 0 PO = iIyy yz'Q%Y:R™
H)*/+/*) - +)* /NG

))8



202, -80= == =l ) +2,A
NN KO'Bu, Mel S\
PR - )
1N THF, 0°C zu RT, 14 h 1N
CaHaloN, C4HaloN,
161 162
870! 197! +2+19// 10/ N 79** E 7: 90* ( *
# B4> 99. ?79*0 19/* E o*
, g** (?7G80 799* E *0 = 98 17
= (0 # = Q)
# 9.6 O0/N 'E 870! 191
% A +2,

"9 1 ]*0) Iy Y% 4:)*ON  H= &) #FF0s 0 4% ) 0640 ¢
A IN/N 2922) - 27+4G8 7+z2 (Y z+ Ms &INOYI 2+ 0 %@4!
A J98)+ ) =2 .0/ 8 1 /0.0 7 4G9 z.h #& § P =

828,) )= QoY :ZR™ -++8 /0+N? - ++8 /0++
202/ -2 == =l ) +2/A

IIN\) . I\EN\)
1N THF,9§;;,3h N
C4H4loN, C4HsIN,
162 163
870! 191% A +2,708+ 18) . 79 %% E 7: D* (
17 # O # %> +% 490N (8N) 799* E
9 -4 NO* ( = 17 =
( 3y )y # = 1 D
$ g !I(D # ? 40 ; 1= y@4s
(0 # 8!, 191% A +2/? /N8 ?
8) * 1. /a

"9 1]%80 Iy % 41 )NON M= &) ¥ 1 4 ) 0404 o
A JNOO ?79z?7) - IN+9 ?29:270! -z ?7+G+ ?2+z2 (! z+M= &INO%: ?
0 0040 ¢ A 71989 ) 7 9)0/ 0 -? /9/ 8 1 ++9 =,
#& 0 P9 = gzo, yzY (%Y ZR™ )%/ .ON¥1 -)*/ .OGN

))0



202- = #H #= = =5 #"§+20A
{OH SOCl, ol T/OH
HoN" " CO,H 0°CzuRT, 22h H,N">CO,Me
C3H/NO3 C4HoNOZHCI
164 165
10 +2-18** 1*4+/9 109** E *0 % 4: G** ( #
@4 y 9+/ Q9. 10*™ E = ) ( =
17 = ( #
0.N *+/8 E 10 A : +20
H= &I A% T +FF ) 004! M A 1766  ?9:z? :.Y706) 19:274: 7
8*0 7" J++:-729:z7 1V 1 +/) P ]++z 2 )z L y? +N) 2 +27 4%
s &9 NO%: ! 4R 7 %@4! M A ]96/0 470.0 ! 7080 ! z?
0N 4%
2020< == i< == =5 §+22A
_OH Boc,0, EtsN _OH
{ HCl > i
H,N"NCo,Me CHCly, 0°C zu RT, 24 h “co,Me
C4HgNO3HCI 9% CgH47NO5
165 166
10 A A +20?7 9** 7 G8+ 7 9** E *0
3y Hy v (# + 9/N (940 7)9* E #
( # > 34 908 7N*N 799* E 3y ) 00 (
= )8 17 = 1 D Yy y# = 9
-+ $ - 4.0 $ 1(D
= @43 ® #
9+ . G+O0 T..a > 11@ 14% +22 e
91 ]*G) 40 M A= &I 0%z )+ ) %@4! &0 A ]1G6.* 2
T 1/*:- 7927 -?18/N 27 ]G9:79:74:-78*.18%+ 1927F! -?1+G) 7027
4% ? C! =y? 9+/ 7 .27 e N &9 NO%: R ) %4
A JON9O 4?7 900+ 4> ? N/+ - zZ::+? G99+ ! zy? 0G) ! :?

09N 4% ?)/9

— I+ +

))G



2022 /=(+8+= A== =0 A-=,8,= 6) =/8-=
* 6 i< =0 A" & &= §+2_A

_OH BF4 OEt, +0\

Pl o5 e
> 110 14% +220 989 7 G8+ 7 9%* E 0 Yo* !
‘A NO (006G 0//* B 17# > .4y *0%
+/6 16 a # ) 0 #
1= )
$ - 44D $ 1D .0
= @45 @ #
1 $ ! ' 40 9*%9
9G) 06)8 7 .Na > 1*1 01 12\ +2. e
91 ]+ ! ' 40 9*-9NTH= & (# A +** 0pz 7+*%* 7 0p@4!
A ]188+18+N ?9:z? I -789/189) 297 I 7 -1+ N+.) 297 I
7 1'+G/ 1+:74% 7908 ?7+:z? -.79+48 7.:7 47990 7427 e
& (# A NO%: 7 +** 7 %@4! & A JON9+ 4790*GC 4> ?
4. £) Nt = Te47 GOG 1 ozy? O/G 1z 0)9 4% 7 N/ —zi)
Y8/ .7)8% b # $79 1]1/)8  *80 (7 9*.*a% o* 9
@ -o0 )0 9/
2023 =* =0 A=-=(#t 6 A=,8,= 6 ) /= *6 i< =0 A
" & & §+3,AW& $"8  <#-
Bj\ro} LiCl, NaBH, _ B(j\rci}
(E)\COzMe L {B\\OH
CioHa1NOs C11HpiNO,
169 172
o 10 $ ( 9.0 78* )% E
S:5 ON8 7 86% 7 )** E 4 N)* ( xg  # 3
@ % (0 > 1%1 01 1 $2.00.6 1)+* 9
9% E  7: 8/* (= )* 1 -8 17 =

@)
DN



# 1 40
1= y04s ©®
# 1 $ !
" 40 +9 +GG 90/ 1G.a > 1"l o1 17!
0] +3,
91 ]*) ! " 40 +9MHHEE & A G** %z 7 +** 1 %@4!
' A 187. 7?7 100:z7?24:-?+)I+/0 ?2)z? 1 Zy?2+N.I+N9 ?9:z7 1 -7
+091+0* 79:z? 7:z4:z7+49N 7 ]./7G+: 79?7 -74:798819+/ 7290:?
); 4 e M & H § # XA 90* %z ? +** 1 %@E4! ¢
A JG89 I Zy?7G*) H4zZION. ! 2NN —z.47)G+ Z47))G 4
#& 0 PN = g9Zye 4s  TQ%Y RV - )08 9+G+? - )08 9+GG" =# $"'9
1] GN/ *80 (¢ 19*1.*a% 9* 0% -O )o@ 9/
2/27 =* = A-=f# 6 A=,8,= 6) /= *6 (< = A
& & §+3,A= & $ #
O§ LiAIH, %/O\
BoND :302Me THF, rg,%zo min BOCN(S)\\lOH
C12H2(NOs CiHz(NO,
169 172
' 0] 10 $ (O s +*9 IN. + 790 E 7: 98* (
17# (D > I*1 01 1 +2.79+N 70)/ 19** E
7 N** (= +* 1 = )* 17 =
( *0o = 7 B4:1(D o*ar)/ ( # =9
17 = z = ? N ?
A ; = y04s (0 #
1 $ ! 40 +9
9*N 8G9 7 /Na > 1"l o1 170'0 +3,
9 2023

)/



202. * :@ A=-=B =,8,= 6 ) /= * 6 @< :@ A=
& &= § +3/A
B%N,O} ¥ BocN O\
oC & ocC &
(?)LOH CH,Cly, 38:2, 30 min (R)\\:O
C11H21NO,4 C11H1gNO,4
172 173
> I"1 o1 1\!0 +3,79*0 7808 79** E *0 ) ?
)>** ( 7 0O 9%/ 178G+ 79*) E # . ( #
7 % 4 N*. ?* 808 79 a H ) N * (= )*
(D = +* *0 = =
! ' 40 N-+ (0 #
1 40 ? $ - 4.1
7= Y045 ( #
1 $ ! ' 40 09
9*) 888 Y. /a > |I*1 01 170'0 A +3/ e
01 ]*0+ ! 40 +-9 M = & I# A9 +** 06z 7 +** 7 0H@R4!
G A 1-0) ?79:2? -478+/18+0 ?9:7 1 - 28*/18*G 7):z? ! ,790) ?
+27 -+798819+0 ?79):? ¥ “r e /s & it A NO%%:- ?+** 9
%04 " A J9..N 4790*/ 4- ? . +. E!'N.G - -++7688 I -7
G). ! )N/ —Z++1)0+  ZiMD)+G i N P9 1]G/+ *80 (C ?
9*l.*a % 9* @ -0 b )0 9/
202+4 * = A=-= 5,8,= 6 ) /= *6 i<s =} A=
& &= §+3/A
A o
ocN<* BocN<*
(E)\C02Me 78°C2uRT, 2 (E)\=o
C12H21NOs5 C11H1gNOy4
169 173
> I*1 o1 1\! +2.7 GNN ? )G9 7 9** E IN/ o
7 N* ( # S0 9%y 7 7888 (’888 79N* E
# ) % 4: 98 ( IN/ o ( 17
$ z 1 D B! 17 1(D G* ON*  (
H4 =) 17 = $

))-



a4 7= Y043 ( #

1 $ ! ' 40 09
8+8 9/. ? N+a > I*1 o1 1\10 A +3/ e
9 202.
202 ++ * - A-i# 6 0+= =+l =l ) =-= A A=,8,=

6) /= *6  (+32

NN
o N=\
N

o 1630 Licl HO, A N=
BOCNw\i;O CH,Cl,, -18:41 .z;;o °C. 4 h’ }) RlilBoc
C11H1gNOy 76% C15H25N304
173 176
8!, 191% A £2/1)** 7 . G) 79%* E *0 5y y b
8% (# % 1( 9+% 7: N8 (.0) 79 %% E
# = +* *0 = # 9 : 1/8 0 =
(O # > 1*1 o1 1010 A +3/7 )8+ ? 9*G 7 99* E
oy B)** 1, o1 !(D 1 D = 8
18* 0 $ W s 1D # :
) s 7= 045 Q) #
1 $ y % 41 9%9
)N N). 7 NGa 1, o01 !0 +32
"9 1 ]*89 ) % 4:19%00 ‘M= &i# B # A9
G** %z 74)* 1 %@4! A IN8+ 292719 =26.9 27 ]9*: 797D 17
879 79:74:-78N) 7?7 J00:-?29z? I Z?78*NIB*G ?29:z? ! 7+ ..
) J/6G 1t ]+9:29:74 71 24NO 2t IN/ 19204 17 14G* 94310 z.)
90) ? +:? t+?7 980 7 .27 P R A LN s &9
900* % : # B # B # XU A 0 %E4! A 1
9+0G I° -7 990/ P! - 72 GNO ! =y? G)/ 4 =zy? G*/ ! -7 +)+ 24!
NN =z:42)0G  z42)+9 =z "#& § "9 = gzy +4szY (%Y R
+9)9.9/7  -+9)9)N* =# $"9 1109/ *80 (C 19*1.*a% 9* 7
@ -0 )Oo@ 9/

)+



202+, =* = A,8,= =—=f+= =+! =1 ) -z * A6 ) =/=
* 6 0+3.A

NN

-0 \E,\? =\
N 163 j "LiCl

R \ 1 |

BocN(R)~ > R

o) CH,Cl, -84 °C zu RT, 22 h " “NBoc

- \
P N 76% O—f\

O

!/
=
/

C13H24N,05 C1sH23N304
178 179
8l, 191% A +2/7)9G ?79*8 790* E *0 ) ?
)8* ( # % ( 9+% 7z ?*/* (97*8 790* E
it = +* *0 = # 9 :
1/80 = (0 # > 1*1 o1 1!l BR 1377 )+ 9
*G.8 7 9** E ) 7940 ( 1, o1 !(D
1 D =) 17 = W =g 1(D
# : o) o 1= )04s (0
it 1 $ 40
oG+ *O)N 7 NGa 1, o1 !0 +3.

9 1]71*)0 40 M H#= &# A) +**0pz 7 4F* ) %@4!
A IN.Z 2792219 ZINNO 29271 z?70++10)G ?9:z?F! z?78++18)8 !
9:74 7 '+ //+/* 19274 -7 1+N) 7+:27 % 790N ?+:?  .798G 7+:?

+7989 7.7 e M &INO YD V4R ) %@E4! A 19.*+ 47
9%/ 4> 9.+ 191 2 94/ T 2 9GO P! z? 4N g? N/N=- i ?
GG* =H4? GONF -? ++8 % ? N/ -+ 7 )8/ z:7 )8) 4
#& 0 P9 = gz +dgzVQ%YIR"? ' - +9* ONGY? - +9* ONGN*  =# $'"9
1]08/ *80 (¢ 19*1.*a% 9* 1@ -0 *f )o@ 9/

)+9



202 +/ * - A=—=(#t 6 (+- =+l =1l ) === A

A:,8,:
6 ) /= *6 W& <#- (+32A
N=\ N=\
® > w
\ NBoc 20°Czu RT, 24 h \ NBoc
o) 5.5:1 dr o)
89%
C15H23N304 C15H25N304
179 176
3 ( B +3.799/ 7+/9 79** E % 4:- 88* (
>zg *)/. "NG+ 1)** E D*o 1 D =
)8 17 = >zg 988 ?*+/9 ?7*9* E V)* o
= +* = $ s !1(D #
40 ; 7 = y04s (0 #
1 $ ) )% 4:1)*9
9*09 ++/ Y /.a 0] +32
00-9
9 202++
202+- < z ) +32 (+72A
N=\ N=\
HO S N— ~  N—
® > ®
\ NBoc CH,Cl,, 0 °C, 30 min \ NBoc
0] 94% 0]
C15H25N304 Cy4HagN30,Si
176 186
0] +32790* ?78/) 79** E ) 1+** (#
*0 )G!( 98* (C 9~ 7 )0* E 7> %047 9G. (
N)+ 790* E # +* *0 > 40(
oy s 7 = @45 (@
# 1 $

) Y% 4: 0%9s)*9

9.) 80) 7 .8a 7> %@!
= 0O +72 e

"9 1 ]*ON Iy Y% 4z )*9N tH: &O#
G** %z 74)* 1 %Q@4! ¢'A
I 2789.14NO 7+:7

§ # A9

IN80 292219 - 2G.* 797! -70*9  19:7

I 274 237469 71+:27P! % 290)19+% 790:7);

Y

)+)



A +H/v —

e R £C1 5 {0 I A Tewrs e ! 1FFOLIFO) ) GIZ? ) Zurs we
& (# § # § # X" 90*%: ? +)* 7 %@4!
A JO+G9 191 -299G* P! z?7G/0 ! 26N 4 z)?7G69) ! z?74)+ P!
% ? N. zZ+? NN —=z2++? )OG z+? )08 —zZiw7> %e? 18+ s> o’
#& 0 P9 = yozs +4g@ -V Q%YZR™? " -8)G)IN/+? - 8)G)HIN.N*  =# $'9
1]7/8.7 /GG *80 (¢ ! 9l.*a% 9* 1@ -0 ' )0
@ 9/
202+07= < 5:=7=0+= ) AHB  # =H- +. ,A
N=\ /=N
-L[</§/N‘ 1) TFA, CHoCl,, 0°C, 1 h —N
N NBoc 2) . - @
O—f\ THFésl':’/;l',16h OH
Co1HagNgO,4Si CagHa7Ng0,Si
186 192
4; +727+9* 1 *N)/ 79** E 3y ) 80 ( *0
7080 (# =9 *0 = : (
# 1= > 4.7 1D 9-97
2 ( 3 # 14@ )0/ 7 *NGO 79*0 E
1 = 9G 17 = 7 # I ¢
40 : ? = y04s (
# 1 $
) Y% 4:)*9s9*9 )8) * 8NN 7 G0a !
0] +.,
9 1 ]1*0G Iy y% 4:9*9" H=  &# § # A9
G** 0% - 7+** 7 %@4! A IN/Z. 27 ING: ?):z? zoo ING.ING8 ?7):?
Zor  INO9 ?29:z70°% ZIN89 Y INO: ?8 JON: ?2)z? o0 INH)IN). 2
):? zor  ?2G.0 9P ZGO* 2t ].*:79z7 :-78/) 1t ]0*:79:C!
2780* 77 J0+:179:74:-178).1898 ?+:? Iy 7 = 7+ /Gl+/9 19:I7F!

2040/ 247D % 248+14)/ 1)) THAD Y R/HI%/x 0 ) L D) Zh 47> %0 !
FAYE R ) 420 s g PROLIRON ) 4310 Zurs we! Y &GH -
§# § # X"A90* % : 7+)* %04! A ] 9+G* I°

79)6) zor 290G :or 799/G o 799/G zor 299G+ P! :?
G/*Cl 2?7 GO9 =y 72 0./ H)4:z? ON/ F! -? 8+ = 7 4)8 T+
)0 + Tevr> %0 118)  Turs we?!18G  Zums o "H& 0 1PAY = yzan 1460 -

)++



WWeY:ZR? ' -0*/)G)E  -0*/)G)8 = $'9 1]00*  *80 (' 19*.*a
% 9* 7@%$ -O )o@ 9/
202+27= < 5:=7=(+= ) AsH-= # =H- i+.7A
N\=\N\ i) TFA, CH,Clp, 0°C, 2 h N\=\ N—
N NBoc i . > ¥
0 THF, RT, 16 h OH
Co1HagN304Si 8% C17H31N5O,Si
186 198
4; AT 9N) 7 8%+ 19*x E 5y 5y +0* ( *o
70 1y y990988 ( # =) *o o= -
O # *0 1=
- 400  8+0 ( @ # O 140 /8+
8 )+ 79*%0 E 7: 8+0 ( # 9G 17 sp |
(0 ? 40 ; = y04s (
# $ !
3y Y% 4: +*9 99G +9+ ? N/a o !
0] +.7
91 ]*00 Iy )% 4: 9%9NtHs  &§ 19 O%* Ohz 9 4%% )
+ MA IN8*IN+/ 292219 - 2G/.0G/N 7922 P! z?7G*810G8 ?):?
1 z0o ? 770)6 2> JON):?* ]8G:?9:7] 7:0 » 2096 ?* J9*0: 7
9:77 70 o+ 18 .418/N 79:7C! z780+1880 )74 zyo 1+ .*4NG 0917
FIoZ24GH++. 2027P1 %7 7H4z 2% /)" /G 7 .: e w7 % ! FANI**FO 7
+27 ety SOVY VAN Sl A B Sl 7+ vt we N s & (I#H 8
# A9NO%: 7+** 72 L MA JOON8 4o 298)/ T! 729+/G I°
-7 948G6 ] o 2 99.G P! =7 9NOT] zyo ?G.NC z72G0. 4 Iyo !
G)) H4:? 0.9 F! -7 ++. 2P )N = Zhiwrswe? )G)  —ZIiors %!
980/ zu7> we? 98/0 i we H#& 0 P = onzso +4s@ -Y Q%Y IRV
S ANF)OON? - +N*)OGH  # $9 1 JGN+ *80 (7 9*l.*a %
9* 1@ -O0 *f )0@ 9/

)+8



2 0 2 +3 ?=-5#="=0+4/- ) A-56 ) i+.7A

N ©
HO, N\=\N~ Mel HO, ®N\=\N\
~& > \®
\;) _fﬂaoc ;g%ic, 16 h \o NBoc
C15H25N304 CieHeNz041
176 193
) +32? 0** 7 9G9 19** E % 90* ( # ?
%, *)* (+)9 1)** E # = 96 8*o0 = (
# G.* 90) 7 .0a
A , +./

1 ]*)8 Iy Y% 4:9%9" H=  &(#H § # A9
G** %z 7 +** 7 %@E4! & A 17.7 7927190 - 2NG* 2922 P! -?7G80 ?
T J10+:79:274:-780N 7" J/®@0+:z79:z7 1 Z28)+ .G +:z7 1 214 zy?
+.+ 2 +27 % ? +NG ? +z? % ? 9O0GI9ON ? 90:? ); =¥ Tea ] M

& i# § # A NO%:- ? +** 7  %@4! s A 1
909/ 4> 29+NO I°! - 79489 T! 79)90 P! z?.+8 EIN.G - ::++?G8N C!

2?7 G8* 4 )72 0/. F -7 +08 % ? 48. % ? )N/ :-:? NG —-=z.4?
)8* i M#H#& 0 PA = oIy +4g QR - +)G )*N8? - +)G)*/0" =
# $"9 1] GN8?G /G *80 (¢ 19*1.*a% 9* @$ -O0 ™ )0
@ 9/

2024775 < =?=0+8/-= ) A-56 ) +.-
I@
N=\ @N:\
S Mel AN
~® > ®
}) _I/TOC ;%c, 16 h \; NBoc
Ca1H3oN30,Si CaoHaoNz0,4Si
186 194
7> %! = 0 +7279 .+ 7808 19** E % 80* (
# ! %, *ON Q.* 1)** E # = 9G 8*o =
( # )0* 889 7 .Na
A , +.-

)+0



91 ]*89 Iy y% 4:9%9" *H= &(# § # A9
+** 02 7 +** 7 604! & A 1.%8 292219 - 2NN* 2927 P! -?28N8 ?
£ /927920 1 D 98)XHN. 2.2 1 224 [ % P! % 290019). 790:7
) oz LY /AR Sewrs %! *99 0 477 Tazs e ? %09 7 419

o> e MM &I § # A NO%:z ? +** 72 %@4!
A J909. 4> 7 9/ * 1% =7 9+++ TL 2 9O P! 7 46 g?
N.Z); - zZ++7 GO/ Cl =7 G+8 4 =)? 0.9 F -? +0G % ? +8/ % ?
INO  —=z+4?  DIN+  Z:? )00  —Ziwrs %e? )8* Z:+?7 109  Zu7s we!?
106G zw7> we" =# $"9 1]/7+0 *80 (¢ 19*1.*a% o* 108 -
o )o@ 9/
202+.7= < 5:=7=(+8/= ) A=H=B # -H- +.2

N ° @ @JOL
®N\=\ N= 1) TFA, CH,Cl,, 0 °C, 30 min \Nf\;\?_ e
W >
\g o0 ? THE, RT, 16h 3
67% OH
CaoHaIN3O,Si CagHaoF sN3O,SITFA
186 196
4; +727 9** 7 QNG 7 9** E * 3y 5 90* (
# 770 1y y 99G*F ( # = 4* o = oz
O # * 1=
= 4.4(D 9x* ( O # !
4@ G6)8 ?79/0 9*0 E 7z 9** ( # 9G 17
s (D ? 40 ; = 045
O # 1

$ 3 Y% 4: 9%9 N8G 99N ?
GNa 10 +.2

91 7*)) Iy )% 4:*OMH= &IGK* %z 4% ) %4l oA 17.0 7
9:71% -z IN.* 2* INO=z?)z? o, INGN ?* IN8:1?9:2? zo» ING) ?
*INOzZ 2927 zor ?NN* 28 790:z?29:z2 P! -2 N8 72 IN8:?):?

o2 INANIN++ ?)z? oo N9/ 27 ].*:- 7927 -?28/N 7T Q/+:?
9z7 ! -78/8 7% J08:179:74:-72809NI8B9+ ?):? =y 789*%I8*N 7927

: "/ 7+ % 2+ /NMH/* 1927 1 D 7+G)I+ON 70274 -y % ?7*/0 ?
.27 Tewrs %@ ! FRL Y 40 Turs e ? 199 0 420 Zurs e M= &0

)G



# XU 90% %z 0 0 %@4l ¢ A JON* 191 =7 966G o) !
9G* zor 2 989 zo; 7 998 P! 1?7 99.9 :1o; 7 GOG C! =7

G0O8 ==y 7 0.9 H4:-?700.F -?786) -: 7 +0) +?7 +88 T+
)0+ T+ 7> %0 ! I8N 47> %! 109 w7 %" #H& 0 1PN =
). Ze= +4g@ ¥ QYR ' - 0)) N.8 - 0)) )NNB #H P 1 1/+/
/ GN *80 (C 19*1.*a% o 720 -0 " )0@ 9/
202 ,47= < 5:=2=(+/= ) AH- # =H- 0+. A
0
@N\:\l\f _ AN\ (gJLCFg,
i) TFA, CH,Cl,, 0°C, 2 h o N—
o R .. > R)
\;)—ffoc K THE, RT, 160 OH
78%
CaoHaoN30,Sil C1H34N30,SiTFA
186 199
4; +727980 ?7) 00 19** E *0 Iy )y 90* (# ?
70 )y ) 99G*™ (# =) *0 = :
Q) # *0 1=
> 4.1 9/* ( ( # O 149 O++ 7
) G/ '9*0 E 7z 9/ * ( # 9G 17 Zg !
@ ? 40 ; = 043 @
# 1 $ !
) Y% 4:9*9 /G* 9 N+ 'N/a o !
0] +..
91 ]*)C Iy Y% 4: 9*9MH= & A O** %z 7+** B?
%0@4! ¢?A 1-*0 2927219 - 2NG)IN8. ?9:z7P! - INOOIGOO ?9:7 =7

0/.10N0 79277 zo 0)NI0OO9+ 2)z?] zyo 20*)I8NG ?):z7C! :74: 7889
8+% 1)104 iyo 2+ KN/ INIVF 7T %Pl % 7 46K+ 0 )1

HAZ1*//*/8 7.0 Tewrs e ! FOFIFR/ T42) Zurs e P IFANII*O) 0
+27 Zars we MM &G 8 # 90 %z 7+** 7 0%E4!
" A 1900/ 40 ?19+/9 1% Z79++G ] zo ?29++0 T 29)8 P! :?
99GG ] :zyo ?G0. C! 2?7G8) 4 -y ?70.. =H)4:-70.8 F! - 7406 24!
+8N ) W* — i w ! )00  —=Z+ 7> %! g0) w7 %!
106G Zw7> %™ *B= & ))%:z? +*B? %E4! & A JN+0 7 O
#& 0 A = g/zig +4s0@ YQURV? T - +/8 )+9+ - +/8)+9G"  =#H $"9
1]780 *80 (¢ 9*1.*a% 9* 1@ -0 *f )o@ 9/

)N



202 ,4 2-5#=2:+/- ) AHB # R B,4+A

(0]
0]
SEN
Ser, NN i) PIDA, \®_07CF
— N— ,O, RT, 5d oL e N—
R ii) rp-HPLC ¥ _OH
12% |
OH O
029H40N304Si'TFA CQ3H24N305'TFA
196 201
10 +.27 0** 7 FRN. 7 9** E
, 099) ? *+8G 7 88* E 7 % 4 8.* 7 **49 7 *8* E
%  'iy4 99 9% ( # -0 17 = 0
1 g 12 ( 9+ra% G*
H= &I % TR ) %04! M A 1-% 292219 - oN/. 2% INO:Z?

):? oo YN/9 7 Q//:-79:z7 ZI2NG8 7?7 J99.YNG:?):z? zo» ?
NO. 78 J9):29:0P! -72N8) 2" IN8:2)z? zo:s IN4) 27 IN8:2):?

o ?8./ 2T ]/Nz 2927 1 -7 8G+ 79:74:-1788% " 1//: 7927
I -284)I18)8 2):? 1y  28)91890 1927 1 7+/G 1+:7 % 74N9 9
+27 % M #H& (I L S = A =y 4 +40@ YQUR? " - 0+G )ONO?
C0+G)ONO® = $79 L IN+N *80 (C 9%1.*a % ox 1@ -0
)o@ 9/
203 o=
203+< = (5 A5 0,,+A
OH ) om0 °C, 20 i OTs
BocHN™ ~CO,Me i) EtsN, DMF, -30zu 0 °C, 2 h> BocHNJICOZMe
CoH17NOs 58% C16H21NO;S
220 221
& # 0O 4 )R 7 0G9 7).8 70** E
( # %04" % 9-9 0* ( I+* 0 = O* 19* o =
: ( # 0> 1@ 4% ,,49). 20// 1 9** E
% 90* ( I+* 0 = o* 7 =
+ 9) Q17+ 790* E I+* 0 =
)  *o = 1 D g ( )
40 ; ? Ha = Y043

)t/



@ # 1

$ ! ' 40 +9 9N +8) ?
0o/a > | 47 4% ,,+
01 ]*+9 | " 40 +9 N s &9 0** 0%z 7 +** 9 S A N /0!

N/+ ?2)2? Zow7 ?N+/IN+G ?)z? =Zow7 ?7N4G ?2927C!I Z?20N/ 7927 =7
+NN ?79:74% ?7)86 ?+:z? w7 7989 7.7 e M &99)0 % 4R Y

A A 196+. 4790)) 4> 79868 ez 79+NO Cl Z79+)) & 177
9+*+ ); o1 ? 9/+); zorw ! 996. Fl =1 /98 — .. 0)G 4% !
YY) =447 )9. ar M H#& 0 PA = gy @ V%Y R? -
+.8*%.+9? -+.8*.80" # $'9 1] .40 *80 (¢ 19*1.*a% o* ?
@ -0 " )o@ 9/

203, <=: B §,3.A

HO. i EtN, CH C|4ART 21h HO.
sN, CH,Cly, RT,
HﬁLN CO,Me 2. NaBH,, EtOH, RT, 2h > lCOzMe
CHNOZHCI 81% CyzHiNO,
278 279
& # B,% 0HGR i A 37PN .* 20%/ ?

9** E 8 F % )* Sy oy O (0 17 # . 10%
G* . 79)* E () A GON (Q 0*/ 79* E
1 D =) 17 = 7 # =
O # 1= 4: 9** (

>:g )IN 70. . 799/ E # =) 17 =

@ s (D # (O
# (@ 9 4: ! )
; 7 = )04 )

# 1 $ 40

./) 89* ? /9a %>1(l@ '4% ,3.

"9 1 ]*). 40 N tHs &) +**0z ) X% ) 04041 & A IN)9 9
TY/GzZ ) Zorws 2G/G 7T J/G: ?7)I? Zorws 28/) T ]0/:z?
9274z 74N) 74274 Zoous?+G. 72 JO+)z? 7z Z7+G) ?+:74% ?+0/!
$08 2)z0Cl zy240) 7 J9+) -7 7 2 4)+ 2t JO9: 29 F 19

)t.



) +* 7 907 SN s &9 NO%:Z 7 +FY ) %@4! &0 A JON+G 47
90/9 :orw> ? 9H)9 Iorws ? 9.9 Zorws ? 99+0 Zorws ?
G)OCl =y?7G)9 F! -?2700* 4 -+ o709+ 4% ?0*+ HNHE& 0 1P =
oo sz 0%YIRY ' 2)8*Q)+%  -)8*Q)).
203/0< § <pi== =5 @,,.A
/(OH Boc,0, Et;N OH
—_—
CO,Me THF,GF;I/; 40h BOC‘QMB CO,Me
C1oH7NO, C17HasNOg
279 229
# & # 01%01 B9k %>1@ '4% ,3.7999 ?
8GO0 19** E 72 9G* (# + G800 (8GO 79** E
> y4 9%) 7860  19** E # ) . +)) O
Ye+  0%0* E > 34 0% 0)++  1*0* E
)* 17 = 3 # 9 = 1 D ?
Doy o = @4 Q)
# 1 $
) )% 4:0%9 VA VAR 160)a > 7 %> 1@ !
4% ,,. e
918+ Iy Y% 4:10%97 H & 1 9 O%*0hz 7 4xx 9
%04! & A INYGINIS 2 )20 w2 GANG/O 7 )0 om0
8 .*'8/G 19:74:-18G69'88G 79?7 7:-78898* 79:7F! Z78++'8)G ?
97 7 7+ /0+/+ 19Z7CH 7z 7+N+ 1+274 fao 9 ?+G/'+GN 79I7CH 27 7
+0G ?7+:74% ?9+G'9+* 7 .Z7? ! 99)0%: ?
0 004l B A JON*+ 47 90/)'90/9 o= ! 900*9080 4 !
940)' 0+  + o 7 9). %)+ oo 1 9948  zogm 7 N.O — .47
G90'G9) FI -7 G*+'0.G C! z? 00* 4 v ou-? 090 4% ? 0*0'8./ H?
W.  —z.ifH#& B P = oy 4ds Q%Y RV - +G) 90N
+G) 90N8

)8*



203-f< 8 <A (5 A5 0,/74A

- /[OH ) R0 2u-10 °C, 20 i’ - JIOTS
"N “COMe i) Et;N, DMF, -30 2u 0 °C, 2 h "N” “CO,Me
Boc 87% Boc
Ci7H2sNOg CasHooNOgS
229 230
# & # 0 4 ™R 17 +// 7)*+ ?
0** E ( # %04' % 99 99* ( I+* 0 = O*
19% 0 = z ( # > 2 %>1d@e 4% ,,.79+/ ?
8 *N 19** E % 99* ( I+* 0 = o*
7 = + /80 (O N** 790* E I+* 0
. ) *o = 1 D
)** ( ? 40 ; ? 4 =
y04s ( #
1 $ ! ' 40 09s+9
9N8 +0+ 7 /Na > 7 %> 47 4% ,/4 e
91 ]*)0 ! " 40 09Nt &(H A +**0p 2 7 +** ) £
A INN) 7% 17+:22)20 zom IN8. 2922CH = 2N+N 2% J/* =z 7))z

Zorw= 7 N*Q 27 1/0:7)z? o7 ?GGN 7?7 ]/G:Z ?7)? Zorws !
880 ?7):? H?HNG ?7+274 4 9s?+G0 ?7+274% ?7)8/ 7+:? w7 7948 ?

.27 v M HE 0 P = Iy 440 Q%Y R"? - 098 90*(?
098 90*8
20308B = =" 0 i< 865 M5 0,,,A
J:OTs
I
_SH EtsN jp02Me %\COZMe
H .
“COAll RTa7h 4 °
’ NCOLAIl
C21H21NO4S C30H34N208S
75¢ 222
' Al40 307G/ 79G9 79** E olo $ 17
% 4: 796 ( # > | 47 4% ,,+? G** 72 9G9 ?
9** E + 7*)) (Q9G9 79** E # 1 = ON
17 = 1 # $ g (D :

)89



40 ; ? 7= Y043 (

40 +9 G.N  9)* 7 N8a 1
A > 4% 140 ,,,A

"9 1]*)9 ! 'A0 +-90  HE &9 GFF%1 0 4% 1 0004) ¢
A J/79N  29:7 zo /%9 9t J/+:7920 = IN/. 2t INO: 7)1
o1 INN*  2F IN*z 2% ]0):2):7 zor YN8/ 29:7[! 1 ?IN8) 7
*IN8: 2)1? zor  IN++ ?F IN8: 2):? zor  10.4#10/G 79211 : 70+8!
0+% 99:7] 7:70)9109. ?9:7] -7 78GHBON ?):74 :zy78+8I18)N 7417

FI 2?2 zy 28)+ 2% IN*:2179:27 : 7+48 7)) ]98*:- 7" 18/ : 79:7C!
71049/ 1) ]98* 19t ].)z19:0C 17 7946 7 .27 POWNL/ALE
&0 # X" H# <A 990*%: ?+H)* 7 %E4! A ] 9G. /7 4o’

9008 4 796NN -4y% ?798++ g 708*%) m TO4N+ [ Z79+*/ ]
DGO I ? 9G+ =:o: 7 90N o 7 D+ oo 7 99/N o ?

9960 ] :H? N/8 - :++? GOO :y 7 68+ 4 7 088 ! -7 09) 4% ?
86) : 7++ . 1 2y ?7)NG -+ N HE& 0 1PN = Iy y4/0 YQ%Y RY?
-G*09.)/? -G*09.0." # $'9 1] .+C *80 (C 79*1 . *a %

9* 08 -0 b )O@ 9/
2032B = =" i< § <5 M5 Q,/+A
OTs
| PMB.. .B
|3|\/||3\I:ILCOZMe Nidat
E/SH Et3N Boc 230 - g\coﬂwe
“COAI RT, 17h 7
60% /\
COAI
C21H21NO4S CagH42N209S
75¢ 231
I'TA140 307G** 798) 79** E O'0 $ 17
% 4: 0 (# > 7 0> | 47 14% ,/4N**  198) ?
9** E + 7*)* (798) 79** E # 1 = ON
17 = 1 # $ g !1(D z
40 ; ? 7= Y044 (0
# 1 $ !
40 +9 G*9 * /00 7 G*a [

A > 7 %>14% 140 ,/+
)8)



g 1]*+9 ! 'A0 +9N  HE &Y %I 0 #RF ) %4l o
A IN./ 94 J/+:29:27 = IN/. 2 INO: 2):? zor  ING/INGG !
+27[1 Z? Zor  7N89 77 IN8: ?):? zo»  IN+* 2T IN):Z?)Z? zo: !
N9O 2% J/70:7)27 zores I1GNG ?° 17032 2):? Zorws 10.G107) 7
9:7 ] 2?2 04) 7 f JON+:?28790:72 092 ] 7:70) ?2*]90:?
8 719+:17922]1 -7 78G)I8G* ?):z?74 -7 8+4NI89/ ?GI?Fl 7 =y ?

z 7 Iy ws? 6N 7 427 4% o7 +0* 0 4272 4% 7 ++. 02D JO+N: 9
P4/ 7920C 744N ) JO+Nz 2 ].0:29:0C =7 29). 7.0

T H& B 1P = wzey y4.0 TQWY R? ' -N)0)O*+)  -N)O)O*+
2033B == (< 5 M5#(,,/A
%\COZMe Ja N %\COZMe
;’S THF, RT, 1h = /S
ACoAl 90% Co,H
CaoHasN,08S CorHaoN,08S
222 223
OA ! = ) ) # , U

A > 4% 140 ,,,? O** 7 */08 179** E? (1% A =) (Q

) 06 7 4*x E r 8.+ 7 **B+ 70 a 7: ) (
= 0% 3y Y% 4: 0%9s +*-9Y9a 0 4:
1 896G *NGN 1 .*a LA > 4% '4:- ,,/

01 ]*) Iy Y% 4:D+*9Y9%a 0 4:- Mt &I %I ) +FY ) %E4!
A JONO 2927 4yz2/96 7927 =z IN/. ?2F IN8:2):? zov 2
N/+ % ] /7+:217927 - INN9 2% IN9:- 28 ])*:-1?):z? o0 INS. ?
97 [ - ?N8) ?*" IN+z7?2)z? zZos ?N+) 7?7 IN):-?):z? o0 ?8+*
890 ?8:7F! 7 =y 7 = 7+G) 1+174% ?++8 ) J9+N:?* ]8):?
9z7Cl 7?7 +9+ 70 JO+N:z?2* ].Gz-?29:27Cl 27 72946 ? .27 el
H#& 0 PR = I 40 %Y RV - 0G0 9G90? - OGO 9GON*  # $"%9
1] . 8+ *80 (¢ IN*l.*a % o* @5 -0 )0@ 9/

)8+



2037B == (1 (< <5 M=5#10,/,A
PMB. -Boc PMB. -Boc
%\COZMe da N - %\COZMe
-5 THF, RT, 1h -5
/:\COZAII oz /:\COZH
CasHaaN,0gS CasHasN;06S
231 232
OA ! = 0] 0] # , !
A %>1> 4% 140 ,/+) 8+ 7 *(9) 7 9% E?7 (1% A
*)* (?9/8 1+** E +8 0+ 7% *40 0 a 7 ). (
= 03 H Y% 4:0*9s+*9Y9%9a 0 4:
1 ++9 *8.. 1 Na A > 7 %>4%
4: ,/,

"I1]*49 Iy Y% 4:z)*9Y9%a 0 4: Mt &) +FF%I ) Y 7 %E4!
A J9+*0  ?9:? 4yzIN/. ?F INO=: ?):z? o IN/* 2T Q/+ 17927
: ?NG.INGO ?+z?[! z? =Zo» 72N89 ?F IN8:z?):z? :tor ?N+*
TIN+ 2 )22 oo ? N9/IN98 7 ):? Iorw= P GNO ? T ]/0:z7):?
Zorw>  18+.189) 2GIZ?F! 7 Iy 7 17 ZIywus?+CN ?7+:274% o>
+8. 74:74% 2++.144) 29:z7Cl 77499 ?) J9+9:-?2* ]9*):z 79:7C!

7 79). .27 Ths
207 =<
207+ =< =H§,= * ) 0,/7-A
e NH, Boc;0 . &NHBOC
EtOH, 328"0/0o 30 min 4 : 6
& # 0 WBIR ! ,7479G) ?790*
g** E 4: +** ( +*0 # 9 (0 +*0
> Y4 ++* 190* 79** E 4: G0o = .* +*
( # 1=
A )* ( ! )* ( ?
! )80 99N N/a (> 19Nl -

)88



9L TENY Iy 0% 41 9%9 N tH &Y HF* 01 P 4xE ) A A JNON 2
TIN9 - 9:z7G! ZIN** T PNG =z ?79:z78! - IGN. ?)z?7+0 70! Z?7G)8  ?

9:7 = 2+0/ 7917 17009 7917 1. AUz &INOOh: 7 4R* ) o

A 1908* 4. 2 98%* )l 1 9)6+ o 90* o? 9)8. o? 99./ o

9N/ o 1/*N = =:2)/0 -z #& 0 P = gz )4y V(%Y R?
- )+999%87 - )+999*N*  # $9 1]8N9  *80 (' ?9*l.*a%

9% 1@% -0 )0@ 9/

207,B =% =,=< 8,70 A

OH

2:),:;'\([)r H20 H
g - v
NH, IBCF, NMM, THF, o

-10°CaufRT, 18 h

C11H1gN20, 92% CaH31N30s5
234 235a
0] $ 10 B 0] 0] it 0
110 4= 4 ,//178.8 790*%* 79* E7 (I> 19! -1
+9) ? 90* 79% E?7 %% +++ (Q +** 7 )** E > ) O
90 * 7 9** E 7: 1 9% ( = 0% !
''40 +9 1 G.+ 9+/ 7 Da 0 D!
> ,/0
91 ]*ON ! " 40 +9N = &9 0%z 7 +FF ) %E4! M A ]
.0) 792 4 1 /+* 2920 s YN/, 7?7 INO:z ):z? oo 2 NN. ?
16/ : 7927 = INN8 7% J/+:7)z? zos INON ?7 IN.:z ?29:z7+41 27

N8O ? * INO: 9:7G! -7 N8 ?2* JN8: ):? zor 7 N4OIN+Q 7 ):7
=07 7NO8 ?* JNN=z?8 J90: 9:78 :zN*. 9" JNN:z?8 ]9): 917
0! z78+G18)* 2827 1 =7 = 7 zy 2989 ?7.27  z,,79+0 ?* JNO:
Clozoh*/™= &9 9)0%: 7+%* 7 %Q@4! ¢ A JON)* 4 -2906* 4 7
90+) 4> 798+. o1 198+/ mor  198%/ mor  79+9G 91 19).) ) 7
ONN o, 29NO o, 29)08 8 :29)0+ o 29)0) G z29)+. O

7 9)++ 4+ Z? 9*9 gy 2 N.8 - zi4? GO/ oy 7 0%/ 1 oz
8GN = I * =z PO/ C oo H#& D P =y i 4o Q%Y RV
' -0)8)906? -0)8)98/* # $'9 1]6GO+ *80 (¢ 0*l.*a%

o 10 -0 ™ )0@ o/

)80



207/B =% Y H#E< 0,72 A

H L H
" " e
THF, 66°C, 18 h
© 90% S

029H31 NSOS 029H31 N304S
235a 236a
7 0 o # 2 110 1)
> /07 0%9 7 g 7 9% E (on @e4 '1 G*N 7
90 * 7 90* E 7 L ¢ = 03 !
' 40 +9 1 8GO0 /./ "ra 7 /2
"9 1 ]*)8 ! 'A0 +9N tHE &Y 0%F 06z 1 4% ) 0641 M A ]
99)N 79:7 @ - IN/8 ?* JOG=: 927 = IN.¥INJ/ 2+:) iov ! zs )

N/+ 27 1/79:z79:z7G1 - INN8 7?7 J9*O’N/ - ?)z? Zo» IN8+HIN+. ?):?
oo IN+8IN)+ ?28:z? oo 24! 20! Z2N*/ 7?7 INO:- ?79:z78! - ?7808!

80) ?79:z7 I 784818+ 7):z? oy 78)0 7" IN):- 29z : 7988 ?
"J1G6/:- C oz, 948 ? .7 Tee M MM &9 9)0%: 7+ ) %04
A JO)*N/ @ :-?7906* 4 190)/ 4> 798+/ ®mo» ?798+N g0 ?
98*N m ? 9¥89 91 7 9).9 ) ? 9N/ + - ? ONN O = ? 9NN =:zo; ?
9)0+ o7 7 9+* 8 -? 99) G -? 99D*9 or 7 N.8 - Ii4?
GO. -y ?0N) ! -?8GG : DIN.  —z:4:7)*8 C! - "#& 0 P09 =
y.2+9 +48@ TQ%Y R? - 08*9)N? - 08*9.)*  # $'9 1]/*N
*80 (¢ 10*.*a% 9* 0% -0 )o@ 9/
207-B  =%- Yt o< ) ) 0,73 A
J}(“@ i) ,Cly1:3,0°C, 2h _ /Ln/NNib
s ii) 95% r\éasr;z‘oz 4°C, 30 min 1
CagHa1N30,S Ca4H20N40,8
236a 237a
> I13A 0] 0] it 3 !
(O rQ @ =RH!> /2 7)0. 70** 79* E 7098 (
H )y 8 (7 4y 09/ 7 NO9 7 90* E .Da 04: ) (
= 9/. 88) 1 //a > ,/3

)86



91 ]*ON ! " 40 +97H= &IA**F 0% 4R ) +A 1779
T /+ 209208 - 2/9/7 T ]/ * - 792N 2 INN/INOG  ?7G:I? zo? oo ?
N8 ?% IN):-?):z? :o» IN+8 ?F IN+:7?)z? oo ?G+0G)/ ?79:7F!

=90/) 7t J/N:99:7 :7188. 1) ]9%8: 2t ]G/ 11797 7: 1840 7

*1//7:79:0 =7 78)0 ?* JGG=: 79z7 - 29G. 7" JGN =z 24:7C! z.f
#& 0 P = ygIy 4@ (%Y R? ' -80999..7 -80999.0
2070B  =$=> =,=< 8,/0%A

OH

233b O H
- N
NH, IBCF, NMM, THF,

10 °C auf RT, 18 h ©
C11H16N,0, 82% Ca1H3sN30s
234 235b
0 $ 10 B o 0o # 0
A& '4: ,//*70*. 790* 19* B (1> 19! J/-7+9) ?
90 * 19%% E7 %0 +++ (0 +** 7)** E > ) Q9% 7
9** E 7: 7 9xx ( = 0% !
40 +9 1 G08 9)8 1 Na Id& NHI> !
,/0*
"9 1]*)G ! * A0 +-90  HE &) 0% %1 ) 4% ) 0504
A 1.N) 2922 4 =179/ 1927 s IN/Z. 27 ING: )2 o1 2NN/
NN+ ?2+2? Zo» 7 = INON 27 J/*:- 7927G! z IN8+IN+. ?):? :Zo ?

N+G 72 * ING =2 927 41 =2 N++IN). 2 )7 o, 2 NON 7 * ]990: 7
8 1967292200 2N*. 7% ]990:78 J90: 7292781 -?84GI8+9 7917

7 : 78)/'8)) )z - 1 7 78*%+ 77 IN/ 7927 1 22)9)!
)*G 7 9:z7Cl -?98* 7 .7 e+ ?2* /0T GG A2 T Dy 2N 2
FIGG D 74T s &99)0%: 7+ ) %@4! ¢ A JoN* 4

9068 4 7 90+* 4. 7 98+. mo: 7 98+/ oo 7 98*N  mo» ?
98*N go» 7 99N Ol 7 9).* ) ? 9NN o> ? 9NN =:Io» ?
N9 o> ?79)0ONO! 2?29)08 =zo» 790+ 4+ -?29)8* 8 -?9)+0 G!

?79)*9 oy IN.+ - 44760/ Iy 7G9* I - ?78GN = 7+*) C!

)8N



:? Y* o -z 9.9 T .7 9/G TI z.* #& 0 1PN =

w9240 +4o  YQ%Y R - 00) )8G.? - 00) )8GG*  # $'9 1179/
*80 (¢ 10*1.*a% 9* 0% -0 )o@ 9/
20728B $=>  Y:I'U O #=,< 0,/2*A

S THF, 3312 18h g \©
20t 2w
7 0] 0] # 2 & D!
> 0% 0+* 7 O** 7 9** E (on @ea '1 G*N ?
90 * 90 E 7: 60* ( = 0% !

40 +9 1 )+. 84N 188a 7 2%

9 1]1*86 ! " 40 +9N = &Y +F*%I ) 4FF ) %04! ¢
A 1998* 197 @ - IN.+IN/N ?74:z? Zo ’N.)IN// 7427 57 Zo ?
N/+ 27 ]/7):z17927 = INN/INN)  ?7+z? -0 ’N8GIN+N ?)z? o,  ?N+8!
N)G ?+:?70! z? o7 IN)9 27 PN+ :z 72927+ - IN*. 2" IN8:z79:78! -7
8+818)) "+ ! 7 zy 789+ T ]/+ 17927 = 7))8H)9* 19:IC! -7
9+9 17 .27 2++29*0 27 JGG D 7+ TH 2 * L/ 0T GGz T+ TE
H#H& 0 PR = 9zi0 +480 YQY RV -0G/))8*  -0G/))+* # $'9
1] 79+ *80 (¢ 'G*.*a% 9* 0% -0 ™ )o@ 9/

2073B  =$=> =Y =< ) ) §,/3%

H i) ,Cly1:3,0°C, 2 h N=N
N > N
ii) 95% NaNO, 0 °C, 30 min

S 86% S
CatHasN304S CaoHaaNs05S
236b 237b
> 13A 0] 0] # 3 !
(& 'r) @ :-RDI> 2% ) ** 1 +GN 79** E 7 0 9% (
5y 4y +N. 7 00 290 E  .0a 04:)* (
= 988 +90 1 /Ga > ,/3*

)8/



U A ' A0 )97 HE &I AFEOpz ) 4Fx ) A A 1770 2
T/ 4+ 9228 2 2/97 T /9 792N ZONN/INDN ?79%2? 0 ?7G)8 !
©1-770) - 92?%F Z20/) T ].. - 7927 - ?80*%8* ?8:z? Iy ! I ?

FI. 2?2)8*)+8 29:z7C! -?9*/ 7 JGG - ?7+z272T0 Z,79** 7% JGG: 7+:7T!

-+

20778B =$= 5,=< 8,70 A

OH

S/
233c O
. H
NH, IBCF, NMM, THF, N\@
o)

-10°C auf RT, 18 h
79%

Ci1H1gNz02 Ca1HasNs0sS
234 235¢
0] $ 10 B 0] 0] # 0
1% '4:- ,// 700N ?90* 19** B (1> 190! J-1+9) 7
90 * 79*%* E? %% +++ (Q+** 1)*™ E > )** (90* ?
9** E 7: 79 ( = 0% ! '
40 +9 1 GG/ 99. ? N.a 1(1% D!
> ,/0
"9 1]1*)8 | " 40 +9M A= &Y 0**%:- 7 4+FF ) %04! "
A J.0ON 2927 4 - /)+ ?79z? > 2N/. 2?7 INO:-?):? =:o» ?
NN. ?% IN8:?9:7 : INN+ 27 IN/z?)z? zoo INOO 7% J/*: 7927

+1 2 IN8+IN8* ?7+27G! 2?7 oo IN+BIN+*  ?7):?7 oo INOG 2T ]/ * -0
8 JON=z?29z28 Z?N*. 2% INNz-?28 JONz 9:z70! z?8+.18)+ ?9:?

7 : 784918)+ +z? v 7 - 1 7 7)GIN0) 7)ITE Hy?1)*F !
+2710 2. 2)*G19.) ?7):z?7C! -y?98) 7.7 e MM &99)0%:z 4R )
%04! ¢ A JON*. 4 -7 90G) 4 7 90+9 4> ? 98+/ mor ?
98+N ®mor ? 98*N mo:; 7 9+90 9! ? 9).9 ) ? O9NG o ?
ON* o, 72 9)00 8 =7 9)0) =zor ? G Z?7 9)+. 0 Z? 9)+8 + I
9)*9 o> IN.+ - Z4++?G0N zZy 7088 ! -?78GG : 749+ Cl =7
).G Tl y?2)* —z,:7098G IV . #& @ P = 9zs +40@ YQ%Y RV

)8.



' -0/8)9.%  -0/8)9/.% # $9 1]N/. *80 (' 10%.*a %
9* 7@0%$ -O )o@ 9/
207 .8B =$= Y H#E,< 0,72 A
s” s~
L
o 87% g
Ca1HasN30sS Ca1HasN305S;
235¢ 236¢
7 0 o # 2 1(1% !
> /07 0C) 7 9x* 7 9% E (on eea '1 G*N
90 * 7 90* E 7: 7 0% ( = 0% !
40 09 1 0*+ /N* 1/Na 7 /2

g 1 ]*98 ! " 40 09N A= &Y A% ) R ) %04! "
A JO9+N 2927 @ z?/** 2 JG+:179:7 = INDIN// 7427 25

Zor  IN/+ T ]/9: 797G ZINNG ?F IN*:- ?):z? Zor IN8GIN8* ?
)17 zor  IN4NIN)/ 282741 70! 7 1o, IN99 ?7* JNOz 79:78! 9
8G+180G 7917 ! 178+/18)0 79:7 : 7 Iy 1)G.1)0G ?2):z7C! zy?
YOND */  20z7TH y2 1 Z4. 794N 7 .27 e M2 &INO YD 4 ) %604
& A 1)*6) @ -? 906) 4 7 90N 4> !  98+/ gor !
98+G mo>» 798*N o> 79++/ 91 7949* ) 279NG o> TON* ); ?

Zor o Gl z?7 90+ 8 z? 9)+9 0! -? 998+ -? 9*9 =o; ?
N.8 = z++70G0/ =y ?2G*N ! =786 = ?2++NCl zy?2).6T =y?
IN.  —z+4? 986G 11 oM #& B PR = soca +4e@) YQ%Y R
G** 9.G9? -G**ONG" M $9 1].9) *80 (C 10*.*a% o* ?
@ -0 )o@ 9/

)0*



207+4B =$= Y <) ) 0,73 A
s~ s~
y i) ,Cl,1:3,0°C,2h . l'\l=N
N ii) 95% NaNO, 0 °C, 30 min N\Q
S 88% S
C31H35N304S; C2sH24N40,S,
236¢ 237c
> 13A (0] 0) # 3 !
(% rQ @ zRD!> J21) /. 7 0** 79** E 7 098 (
3y y 8 (O 4y, 09/ 7 NO* ? 90* E .0a 04: 9/ (
= )90 8+. Y //a > /3
0)

91 ]*G+ ! " 40)-9 M= &9 +** 0%z 7 +** ) S A J/N. 7
T/ *F-9:2080 22/ )+HI/ON 19N D INGHIN+* 79%z?7 o ?7G8)IG+0  79:?
FI. 2?20/. 7" ].8:-79:27 -780+189* ?8:7 -ty 7 = 1)yoehH 8/ )7
Cl y?2)+0D)+* 2)z?T! =,?2)99 7+ =,
207++B =$= z,=< 0,70 A

OH
NH2 233d O
H
@f IBCF, NMM, THF, N\©
-10 °C auf RT, 18 h o
96%
C11H1eN202 C32Hz7N305
234 235d
0] $ 0 B 0] 0] # 0
I 14:- ,// 70+* 190* 19* B (1> 19! J/-7+9) ?
90 * 79** E? %% +++ (Q+** 7)** E ;> )** (90* ?
9** E 7: 7 9% ( = @% !

40 +9 1 N/8 988 7 LGa I D!
> ,/0

"9 1]*+0 ! 40 +91N = &)  +** 0% 7 +F* ) %04! ¢
A ].6* 2922 4 -7/)9 ?79:7 s IN/. 7?7 INO: ?):z? :o 7N NG!
NNO. ?+:? o2 7 = YNON ?° JNN=z ?29z2+1 - 2N88IN+. ?2+:z7G! 2?7

)09



Zoo PIN+9 2* IN)z?)z? zo; ?2N9G ?* INN:z?8 ]90:?79:78! -

N*. 27 ING:z?8 798:179z70! -28+/18)9 ?7+z7 - 7 =y 7809.!
899 79:7 I z79/*19G) ?7):7C! z,7989!19+8 ?9+:? AT Dy [ oy
*/.007 P ]G0z 4z I ozon = &9 NO%: ) +RR ) %@4! ¢
A JON9O 4 :-?79069 4 ?290+9 4> ?798+/ mo: 798+N mor !
98*N mos ?79+49G 9! 79).* ) I19NG :or ?9N* =g, ?9)00 8! :?
9)0) zor 726G z?29)+/ 00 z?9++ 4+ 22 9)*9 gy 2 Not+ — i)
GON zy 200+ ! -7 8GG - 249+ Cl zy? )/* —z..7)NOT! zy7
YO. [ H?9+/ IV i E#& B P = otw 4o Q%Y RV - 0GG )G)0?

-0GG)G+N # $'9 1] .7*9 *80 (" 0*.*a% 9* 1@ -0
" )0@ 9/
207+,B =% =Yt #E,< 0,72 A

L
H\© THF66C18h \©
o) 92%
Ca3oH37N305 C3oH37N30,4S
235d 236d

7 0] 0] # 2 0]

¢ D> JO? )N) 7 0** 7 9* E (on @a4 !
1 G*+ ?7NO* 790* E  7: 70 ( = @$ !

! ' 40 09 1 YON 80. 7 a

7 2
" 1]1*)) ! " 40 09 A= &9 HFFOI ) +FF ) %@4! ¢
A JO9+N 297 @ z?2N.*IN/+ 20:? o7 ? zZ=? =z ?G! ZINN8 ?

TIN9 - 7927 oo IN8BIN+/ )7 Zo» INH)IN)) ?)2? o0 ~! 27
8l ZIN*. ?" IN+:-79:z70! -?788NIB8* 79:z? I -78+018+) ?):z? Iy ?

8).18)) ?9:7 : 79 919N+ ?):?C! :,79+8 79+:? AT Y oy
* 97 Y QG.z 7 4+z2 I ozyr M &9 NO%: 7 4R* ) %@4! ¢
A J)*N9 @ :-?9069 4 ?290)G 4> ?798+/ mor ?98+N oy ?
98*N mo, ?79++. 91 279+)+ ) 29).* G! 29NN 8 Z?29NGC o7 ?
ON* ); ? tor 1 7 90+ oo 7 9+* 0 -7 9)9+ G -7
9)** Zo» IN.8 - zZ++7G0/ =y 7690 ! Z1?78GG : 7++N C! zy?
N =242 DON8 T zy? D)9/ [! zHy? 98G I -0 #H#& @ P9 =

)0)



I +4g@zY Q%Y R - 0G* )ON/? - 0G* )o/)" # $"9 1170+

*80 (¢ 1G*l.*a% o* ¢ -0 T )o@ 9/
207+/B =% Y <) ) 0,/3 A
i ,Cly 1:3,0°C, 2 h ZN’N3
H 11 Y3 4
N\@ i) 95% NaNO, 0 °C, 30 min N7\a© S
s 85% S =
CaoHa7N304S Co7H26N40,8
236d 237d
> 13A 0] 0} # 3 !
¢ rQ @ RHI> /2 7)) * 7 +0N 79** E 70 .** (
3y Yy ON 7 4y +N* 7 0+G6 7 90* E .0a 04: 9 (
= 98+ +*8 7 /0a > ,/3
(0]
91 ]*+8 ! ' 40 09Nt &(H# A G** 0z 7 )/* 7 A

A 1779 ?» © 1/78:-7 922 8 -? /ON ? * ]/)z? 9z Nl 2?2 NN/ ?
T J6G0:-?):z? zo» 2NN ?F INNZ? 922G -? NGO ? " JN8:? 92?7
o2 NG+ ?7F INO:?9:2? oo INO/ ?F ING: ?79:z70! - 7N8+IN8* ?
)z? Zo»  !?N++ 27 IN8: 2927 o0 ?2G) 2T ].0P+N:z?9:?F z?

ON. ?" ].0:179z7 -788. 72 JO*N:z?" IN*:- 1?7927 7: 1846 7
) JO*N =z T IN+:z 7927 =7 78)G 7?7 IN*: ?79:7 - )9+ *N  79:7?
Cl 7:79N.19G+ ?29:7C! -7 796G0198. 2)z7T! =y298NI9+) )71 1y?
*9 2P PN+ 0 N oM & A 90* %= ? )/* 7 +
A J)*.N @ z?90G* 4 2798N9 +! ?7988* go» ?98+/ mor !

9898 mor 7 9¥)NN! 7 O9+9NG! -? 9N/ o0 ? 9N+ 0! :z?
DN) zor 7 90+ o0 7 90) o P 9*. N Z? 9*9 o, !
99G+ 8! -7 GN* zy 7 G98 F! -7 8N+ - 2 #N*Cl )7 )/) Tl =y?
N+ [P zy? 98* 11 zon #& 0 P = Iy @ Q%Y R -
8.+9GG.?  -8.+9GG.

)0+



22

22+
22++B = = :=5< (,7+A
H AI:&?:;,;BPEA H
=/S CH,Cl,, 0 °C zu RT, 1esh> i/SH .
/:\COZH 66% /\([)],N\é/co2 Bu
CosHaoN,06S CaoHaaNz0;S
82 281
Il > 14: 7,7 9%* 7 *)9 7 9** E (0 14>
N+ 72 *)9 79** E *0 3y Y9 (# :
=>7" /ON  ?7*)+ 799* E 4> Y4 +8G 1 *)+ 799* E
3 # , ONG._(*80 N)* E (0 = 906
17 = Q) #
1= 40 ? 3 $ 1D 9*a 4,1
® 7 = @43 (@
# 1 $ !
' 40 )9 /+* * 08 7 GGa , 7+
9 1 ]*0+ ! " 40 )9 H= &9 A% 7 4 ) %04! ¢
A 1/7+0 27 IN):- 1?2922 4 -IN/. 27 INO:z?):z? =zo: ?2NN8B ?
TIN8:?):z? zo» ?NG* 2% ]/0:1?709:7 : ?N8) 7?7 IN+:-?2):?
Zor  IN+) " IN8:z?):z? oo ?G// 7?7 ]08: 797 s 78).18)+ ?
8z7F! - Iy 7 = 7898I18*. 19:7F! o ?7+991+*0 ?):? Iy s 7
Y/ 2 J9+0: 2 J09:29:z7Cl 7z ?2)G0 7 ]9+8:- " ].8:79:7C!
7 2)ON 7?7 IN*zZ?2)2?7@ zy? 94N 7 2? T4+ 794G 7 127 Ti4 !
9)0 7 T IN):z? +27 Cl zwo M "= &9 NO%: 7 +** ) %0@4!
A JoON)* 4 -7 ON*G -4y> ? 90G+ 47?7 906* 4?7 98+/ wor !
98+N mo: ?98*N mo: ?9NG o7 ?9N* o» 7290+ o» ?
9D** o0 1/*8 - Z++?NNG - 44?760/ =y ?208) FI = ?8/8 F!
o ? 8GG = 7 +.0 Iy > 7T HNCH Zy 7 49) @ H? )) -+
INO  —z++?29N9 C! zwo "#& 0 "9 = oIg 4@ 'Y R? -

)08



-GG INO*  # $"9 1 INN/ *80 (C 10*.*a% g*
)o@ 9/
H# = =B5< §,7,A
@ o Ala-O'BUHCI, NP cf
fN\f/\N_ HBTU, HOBtH,0, DIPEA» \H N—
CH,Cl, 0°C zuRT, 16 h N _-CO,Bu
CO,H 64% IO
C23H24Nz0,4Cl CaoHa7N405Cl
105 282
- 14:- +4088* 1*0* 79** E (0 4> :A 9/9 ?
* g* 79* E *0 3y Y9 (# :
=>7" 890 7 *99 7 99* E 24> Hy4 96/ 1 *99 7 99* E
3 # , O /*9_("*88 788* E (@ = 96
17 = (® #
1= 40 ? 3 $ 1(D 9*a ’ - 4
(0 7 = y04s (
# 1 $
3 Y% 4:0-) +G * **G 7 G8a 1y
91 ]*C* Iy % 4: 0-9MHE &IHF*0%: I+F ) %@4! A 1/ .6 7
9:7 1% -72/8/ 7% ]GG:-1?792? 4 ZIN.* ?2* IN8:1?)z? =zor ?NN.!
NG8 ?+z? - 7 zZo» IN8+ ?29z7P! - IN8/IN). ?8:? o, 184/
9:7F! o 78491899 ?8:z7F! . ? - 7 Iy 7+N/ 7+Z? % ?+N) ?7+:?
% ? +*8 7 ) ]90):? *]09:? 92 Cl 7. 7 ).8 7)) ]9):7
T1-):-?292C 7. 198 7.7 24+ 79N 27 PN+ ?2+22Cl Zyo P
#& 0 P = gz 4. YQY RV -6.))G9)?  -G.))G98

)00



22+/B = 0 i< 856 A =b5< §(,,7A
%\COZMe A:j(-DOB;tB':-Q%C,:II,DIPEA %\ COzMe
E/S CH,Cly, 0 °C zu RT, 1<sh> /S H\)‘i J<
AcoH 81% /\g’N; 0
I'A > 4% 14:- ,,7 0** 7 *)) 7 9** E (0 4>
- A 9GN 2% *) 19** E * 0 5y )y 9% ( #
: I>7 +/8 7 *9*%9 7 99* E 24> )4 900 7
* g*g 799* E 3 B, 0 +80_(Q*)*+ 7))* E
© =) 17 = O #
1= 40 ? 3 $ 1(D 9*a?
- 4,1(D 7 = ,@4s
0 # 1
$ ! " 40 )9 o** **NO ?
/%9a ol
"9 1]%99 ! ' 40 )94 M= & #0104 ) 9040 ¢
A ]178. 27 IN) 1?97 4 1/9+ 7927 s> 2N/. 77 IN8: ?):?
o PNN+INIGZ  7+27 = ! Zoo "NO/ 7927 -7N89 ?7F IN8:?
)? oo ?N+) 7?7 IN8:z?):? o 194/ 7 .20 Z++ 7940 7 27

e 209)0 7 T PN+ ? 422 Cozi? 9)G 2 T IN) - ? +z7 CIozeh
#& 0 1P = igiss +4. Y(Q%Y R ' -6.))G9)?  -G.))G98

22+-B = = =B5< (,7/A
Ala-O'BuHCI,
HQO /L EtaN - /'\n,HYCOZtBU
COH 0°CzuRT, 2h o ¢
C1gH47NO4H,0 89% CasH3oN205
233a 283
110 '4: A /0% 1)NO 79** E (0 4> :A
-*N ? )NO 7 9** E *0 % 9** ( #
I>7" 998 7 +*+ 799* E + /* QO0/0 7)9* E #
) 17 (0 # 1=
40 ) - (D ? - 410



= % 04 ® #

1 $ ! ' 40 )9
9*N )80 1/.a 1/
9 1 ]*)G ! " 40 )9N  H= &9 AFF%pI ) R ) %@4! ¢
A 179 27 JG. 2?7297 4 - IN/. 7?7 INO:-?):z? :Zo» ?NNO 7

©JG. 7927 o ?NN8 ?F IN*:z 1?7927 oo ?N8/ 7?7 IN/:z 7927
- 27N8) ? T IN+:z?2)? zor 2 N++ 2t ]999: 78 J*.:-?)?

01 78)NIBO/ 7421 z 0 iy 18QH8*G 2):7):Fl 129+ 1.7
.279)0 7F IN+z 2422CH 2.29)8 27°F INQz 242701 T AHe &g
NO%z 7 +%* 7 0%@4l ¢ A TJON)+ 47 ON9G 47 9006 4
98+ . o> 7 98+/ mos 7 98*N o> ?9ONG o 790+ oo ?
O** zos  /*) — z+:760G zy 18.GF :78/)F 786G =: 7
INO —=z+429/) C! 2:79G. CI -+"M #& 0 1PA = yozex )40 V(%Y R"
_8G9)*8N?  -8G9)*8+  # $9 1 J//N  *80 ( 29%.*a%
/ 0% -0 Yoo 9o/
22+0B = Y #:= =b< (,-TA
J\rrn\_/cozfsu PaSs - J\rrn\./cozfsu
o @ THF, RT, US, 1h L
CasHaoN205 83% CasHaoN204S
283 248
& # 01 @:>0>" WBI)R IO 10 4> ,7/79** )
Y)Y 9% E 7z 0% ( # 7 8 999 7 YN8 7 9)* E
# = 9 & ©® #
1 $ ! ' 40 +9
/G) 9.* 1/+a 7 .7
9 L *++ 1t 40 +90 M &Y K0T ) 4%F 1 06041 ¢
A 19%98 7% 16G:29:0 @ zIN/. 2 INO=z2):0 zor INNG

TINO: ?29:z? o0 ?NN) ?F INO:Z?79:z? oo ?NOO ?F IN/:z 7927
: IN8) 7?7 IN+:?):? :Zoo INH8IN). ?):z? o 78N)IBG) 79:?

FI 20078001886 79:7F! z0,?8+)189/ 72+:7 = 1 =y 198%19+/
9):7 i Cl w0 9?9+ 27 JG. 1 2420C! a0yt &INO YD 74 ]
MA 1)*GG @?9N** 47900) 4  198+/ mor 198+N e 7

98*G mo 79NG  zo» TON* o TON*  Zo; 79)0+ o ?
)ON



9)0) or ?79** o '/*/ - Z++760G Zy 7000 F! o o9?0+/ F!

03?7866 - ?2)INO  —z:+4?7)9) C! Z40)?9G) C! zwo o #& 0 1PN
= oI )4@ 'Y R? - 8NN 9/9/7 - 8NN 9/98" # $"9
1]..0 *80 (¢ 9*1.*a% 9* 1@$ -0 )0@ 9/

Y0/



22, = =
# Q 9> X 7 Ol
@ & () % 7 0O!@

22 ,+ = =1z =$=H=5H[2.A

= -\(\
=~/
4 5 6
$& /$--0""1
@A 2. *9 % W
A A / b = 7 A
7 0'7, @':y4 .0)0)0 1 1$ #
= ( *9+*a % +* N
* -0 HE & G**%:- ? +**B? B 7 I+*0* %' y4.9 #
2. ] 1] #
= 10 #AG 10HA 6 10?A 6 10Q AG
AN /)G ? 8). 9NN T-980'9+/7[-9GN? -) ./?
/6G: J --NOHO-)%)
, 7 /)9 ? 898 ? 9/N T' 2y-98) 99N Tl z,-*.* 7
/*: /*: GN: ?7[-*/G /) :
o - /+* 8+) 9+0 N8 : !
G8:
« /9) ? 8)0 9 G*'9 0* T-908 [-*.9 "N) :
N+ : */8 IN) :
- % /). 8 GG ++8 790N?0*: " P-NONIS-70/ 79+ :
/8: +90 ?790N?// :
&= i, 44 6044 USBA

)0.



# $m9 LINGY %80 (7 *9lra % o 1@ -0 )0
@ Az ;A
# $"= 0 P =y Zor /AITQ%YIR? -G)+ +/NO?  -G)++/G8
3507 ": T 1
250%
200-; “ N
150-2 Jf RV L s i
100 : iy
507
1 JL
09 i
50 . : : : : - 1
0 2 4 6 8 10 12 L
t [min] ° v w5 i L4
o 749 -z (! 9l+*a % 9*  1x80 (' 1)+ 2)/01@ !
Az ;A -2 ( 1%0'@ 2.
22, ., %=1z =$=#H=5#10,7-A
h oYy o e
\n’N\:)LN N\:)LN N\:)LOH
o F H o & H o __
NH
J 2
NH,
C2gH50NgO7
284
@A , - *9 % W
A A / b = 9 A
7 07, 04 .0-)0)O0 1 1 $ # ]
:( I+ra% +* N C

)G*



* ,00 "#= &= G**%: ? +**B? B 7 I+*0* %' y4.9 #
e 1 1] #
= 1@ #AG 10HA 6 18?A6 10Q AG
(AN /)0 ? 8)G 90/'90) T-988'9+.2[-9NN'ON)? -) ./?
G. - J - -NOHO-)*)
, ! /9+ ? 890 7 9/) TI 2y-98G99NT! -.-*/.
/9 : /9: N*z ?2[-*/0 ?NG:
o - /+/ 8 ++ 9+8 IN+: !
GO :
« /7)) ? 8)N 90.'90* T-9GN?[-*.9 1?60z '"*/0 ?
N/ : GO :
- ® /7)) 7 8 G* +4+*  I290N?0* - P-N)GI%-/0/ 798 :
N/ : +9+ 790N?/N :
&= @, +/ 6044 USA
H# $"9 1 ] NG/ *80 (¢ ! *9l+*a % 9* 7@ -0 " )0
@ Az ;A
H $= 0 'YPAO =y zor sANZYQ%YZRY? "7 - G)+ +/NO? -G)+ +/G*
5007 -
]
4007
300%
zooé ] ‘
1005
oé-—-—f%' L-A
0 2 + 6 8 10 12
t [min] :
*x 7,9 -2 (! 9l+*a % 9* 7*80 (C 2)+* 1)o@ !
Az ;A -2 ( 1%0'@ e

)G9



22,7 = == =$=#:=5#1(,70A

fi\ : -\(\
H =~/
535 5 6
-%* /%) ,0%,1
@A ,70 *9 % W
A A / ) ,
= 11 > 14:- 70
0] # + ? A 7 07, 04 .0-)0-)0
1 I'$ # - ( *+*a % +*
N C
* ,29 = &= G**%:- ? +**B? B 7 I4+* 0 %' Y4 .9 #
,70 ] 71] #
= 10 #AG 10HA G 10?A6 10Q AG
N /+. 8 0+ )./ ?79+/7°GO: [-)/7/ "G. - 7 -+)¥j) = -
G.: ).9 ?29+/7NN: NNO?O -) *8
, 7 /+) 89G ? 9 /N T 2y-98899NT! —.-* ) [-
NNz N.: */G ING :
o - /+0 ? 8 +9 9+0 IN+: [
NO :
« ¥ /9 8)G 90/'98. T-9ON? [-*.)™*/0 76O :
N+ :
- % / ++ 8 GG +++  290N70* : P-NON?I%-/70. 799 :
+9G 90N/ . :
&= B, 44 (044 USBA

)6)



)0

)G+

'F’k

H $"9 1]0%) *80 ( ? *9l+*a % 9* 705 -0 b
@ Az ;A
H $- @ 1PA9 = yles /A@zY Q%Y R 7 -G89 +8+.7 -G89 +8)N
150~
:
100':
50': J ‘ | »
O-T
—50- T T T . T 1 ‘
0 2 4 6 8 10 12 |
Timemin :
** 7/9 - (! 9l+*a % 9* 1*80 ( 1)+t 1)o@
Az ;A -2 ( 1%0'@ , 70
22,- = (5 A= =$=#=5#10,72A
H H\)OL H\)L
\n’N N NN N"on
H o) H H o) H
S ~NH
CO,Me N=/
NH,
C3oHs50NgOgS
286
@A , 12 *9 % W
A A / -
= 1iC > 4% '4: 73
0] # + ? A 7 07, 04 .0-)0)0
1 13 # - ( *9+*a %
N



* ,39 = &= G**%:- ? +**B? B 7 I+*0* %' y4.9 #
,72 1 1] #
= 1@ #AG 10HA 6 107A 6 10Q AG
N /8% 800 ).G 9+/°G0: [-+)8 ?790*8N:- "+9N 90*
N*: ).+ 19+/7N8: N+:- ?71-889 IN)8N: ?j = -
74% -+/G70 -) *8
- /+) 89G ? 9/N T' =5»-988'99.7T! -,-*.9 IN8: ?
N. : N.: [-*/G NG :
o - /++ ! 8+) 940 IN+: !
G):
v /9 7 8N 9 00'9 0* T-90.2[-*.* ?760:- "*/8 ?
N+ : GO :
- % /). 8GO +++  790/78/ : P-NON?I%-/0/ 798 :
/9 : +98
&= @, 0. (044 USBA
#H$9 1]7/+9 *80 (¢ ! *9l+*a % 9* 7@ -0 ' )0
@ Az A
# $"= 0 PN = o 40:V0%YZR? '? -G..+8.67 -G..+8.8
3007 |
1 [230nm] -
250-:
zoo-z .
150-5 Js
] o s s A L soes o
100§
503
1 b
—50: —rrfrfr r vt 1t r g r r r p r Tt &+ [ T T T*t 1 ‘r
0 2 4 6 8 10 1204 L e
tr [min] oo s e e o
el 7-9 -2 (! 9l+*a % 9% 1*80 (" Mt* /0o
Az ;A -2 ( 1%0'@ ,72

)G8



22,0 = =l= =$=#=5#10,73A
fj : Y\
H =~/
53 6 5
%" /$) (078l
@A , 73 *9 % W
A A / b )
= | 7> %@ 14: 72
o # T 7 A 7 0'7, @':y4 .0)0)0
1 1'$ # - ( *+*a% +*
N
* ,I- H= &= G**%:- ? +**B? B 7 I+* 0 %' y4 .9 #
, 73 1 1] #
= 10 #AG 10HA G 10746 10Q AG
N /+0 ? 8 0* ).N ?9+/7GO : -)N8 ?G+:z ?71-+N8 G+ : ?
GN : ).) 29+/IN+: 0-)*8
/ /++ 898 9 /N T 2)-98099/7T! -.-*.9 ?
/*: /*: GN:z ? -*/G NG :
o - /+9 8 +9 9+0 N+ : !
G+ :
« /9) 7 8 )N 90/'9 0* T-90N? -*.9 GN: '*/0 ?
N+ :z GO :
- % /9. 8G9 ++9 790/78N : P-N)GI°-/0/ 798 :
/9: +98 790/7/N :
&= @+ -4 6044 USA

)GO



#H $' 1]-90 *80 (

@ Az ;A

#$= 0 PR = yzen wA@:YQ%YZIRY? T

4007
3007
2507
200

! *Ol+*a %

9* 7 @%

7 -G8)+)/*?  -G8) +)/)

-0

1503
1007

507 L
1 _

07

-504

0 2 4 6 8 10 12 i

t [min]

709 -z (!

! 9l+*a %
Az ;A -2 ( 1%0'@

22,2 === =$# =5#[++0A

o*
, 73

Ca4HssNgO7*

116

@A ++0
(0] # /
7 0'7, 0':)4 .0-)0)0 1

- ( *9l+*a % G N (

*9

)GG

% W

73070 !



* ,.9 H= &= G**%: ? +**B? B 7 I+*0* %' y4.9 #
++0 1 1] #
= 1§ #AG 18HA 6 10?A 6 10Q AG
AN /N 7 8N 9 GN T- 98G'98* - 9NN'ON8? I- ) ..?
GO - J - -NOHO-)%)
, ! /7)) 898 ? 9 /N T Zy- 98+'99/7 T! =, *.9 ?
N.: N/ : N*z ?2 -*/G ING:
o - /+* 8 +* 9+G IN+: !
G8:
« /*. 8)G 9 (G9'9 8* T-9G9? -*_+ 260z "*/0 7
N+ : GO :
% /49 8 G+ +4% 7 96+ 8/ " [P% -+/¥1DP-N+)I-/0.P % -
/) : +99 729G+ .) : +/9
&= @, ,7 6044 USA
=+ $"9 1 ] NNO *80 (¢ ! *9l+*a % 9* 1@ -0 " )0
@ Az ;A
#H#$: 0 PN = eZoo /AVQWR? "2 -G0989//7 - GO9 89/8
350
200
250
200
100 i
50
_SGI T T T T T 1 N A P
0 2 4 6 8 10 12 ]
tr [min] = MM KA
*x 729 -2 (! 9l+*a % 9* 7*80 ( 2)+* 1)o@ !
A -2 ( 1%0'@ ++0

)GN



22,3 = == =$=# :=B#H[+,4A

*fj\ : =\(\__
=/
e ‘6
5 6*@
(-, /93801
@A +,4 *9 % W el @
0] # / - = 11 > 14: 70
0] # -
A 7 0'7, @':)4 .0)0)0 1
$  #  1z ( *9+*a% +* N
*  J49 H= &= G**%:- ? +**B? B 7 I+ 0 »n' y4.9 #
+,4 1 1] #
= 10 #AG 10HA G 107A 6 10Q AG
N /8% 8 0+ )./ 79+/7GO0: =)/ G/ 1-+)) - -
G.: ).9 9+/'NG: NNO?O -)*0
, 7 /++ ! 89G ? 980 TI 2y-98099.Tl —.-*.) -
/*: /*: * /G
o - /+8 ? 8+) 9+G G/ : !
G):
« /9G ? 8)G 9G9'9 09 T-9G9 -*.) 26):= '*/0
NO :
% /9 8 0+ +)+ ?796970) = [P% -+/*P-N))I%-/0/
NG : +*/ 19G9// : P% -+/+
&= @4 -4 6044 USA

)6/



= $"9

ST

140

120

100

80

60

40

8

1]/ *+ *80 (¢ ! *9l+*a %
@ Az ;A

IPAY = xZor /@Y Q%R "7 -GG. +NO)?

sss

9* 7@ -0

-GG. +N+/

)0

- (! 9l+*a % 9*
-z 1%0'0 +,4

)G.

7%80 ('

7Y+

73/0 7@



22,7 >z - - = =

sz =$#=5# 1344

S/
H @ H @ H @ W O Yy © HoQ
\n,N\:)LN/q(N\:)LNJ\[rN\:)LNJ\WN bWN\)LN/'i;w\:)LOH
o A M o ¢ H o 2 H g H o ¢ H o
NH,

\(\NH
N=/
Cs1HggN14013S
70
@A 34 *9 % W
A A / ) = 9 A
7 07, @':)4 .0-)0-)0 1 13 #
:( 9F1I8*a% +* N C
* [+ = &= G**%: ? +**B) B 7 IH+* 0% %' 44 .9
34 ] 1] #
= 10 #AG 10HA G 102A6 10Q AG
& ° /90 ? 8*+ ? ) *0 T-*.0 7G.z "*.+ 1G.: ?
N* : N+ : 0-)*8
%) /80 88/ ) *N') *9 T-)G+) 08 | z.-)*.
N9 :
o /N ? 8)G 0 +. !
ON:
(O /9+ 8)G 98* !
0/ :
(O /)8 7 8 )N 0 +. !
ON :
O ¢ /*. 8). 9 8* !
G9:
AN /*G ! 8). 9 /8'9N/ T-980'98* -9GN? -) ./?7) = -
N+ :z N O+
, ! /%) 7 890 ? 9/G T 2y-98*900!T! -u-*/. ?
/) : /9 : N9:- ? -*/8 ING:
o - /+) 7 8+9 948 IN+: !
G8:
(” /79/ 8)G 9 ON'9 8. T-90G? -*.* ?7G0: "*/8 ?
N+ : GO :
- /+* 8 GO ++) 790/78/: '"+90 /0. 798: ? )>-N)N
/9 : 2907/ /7 :

IN*



&= @, 0, 6044 USA
#H# B9 1N/ *80 (7 9*1I8*a % 9* 70 -0
@ Az ;A
H P @ PN = o9zss 9sbe@zY Q%Y ZRV? 7 - 99+N G88.? -99+N G8)8
140
0
100
80 j\
o e
40 :
20 JL_’_’——— :
0 ' .
Y M
0 2 4 6 8 10 12 mr
tn [enin] T
*x 779 -z (! 9*18*a % 9* 7*80 (C 1)+ 2)/0 70
A -2 ( 1%0'@ 34
=>= = = = = = =lz =$=H=BH0,TTA
: 53( /¢
H =~/
58 #3 #
%6 /()L
@A ST *9 % W
A A / b
= 11 > 14:- 70
# + ? @ E

)0



7 0'7, @':)4 .0-)0)0

)

1 ! # - ( 9*1I8*a % +* N
* /.9 H#= & G**%: ? +**B? B 7 I+*0* %' y4.9 #
L1717 1 1] # 7d ] : 3 D
= 10 #AG 10HA G 10?A 6 10Q AG
& ° /90 8*+ ? )*0 T-*.0 IN*z "> 4+ IN*:z ?
N+ : 0-)*.
% ) /80 ? 88/ ) */") *8 ) *8
N9 :
o /)N 8)G 9+/ !
(O /90 8). 9 89d !
0 ° /)+ 8)/ 9+. !
O ¢ /90 8). 9 89d !
N /)N 80) +*0 ?98*0/ : -)/N IN*Z 2 -8 - -
).) ?798* /0 : N NO
, ! /98 89G ? 9 /N TI 2y-98+99/ Tl > .* )
/*: N*z ?27[-*/0 "N+ :
o - /+8 8+) 9+0 IN+: !
G8:
(” /9. 8 )N 9 ON'9 8. T-90G? [-*.* ?7G8:- "*/8
N+ :z
- % /+* 8 G8 ++) 790/78. : /0. 798: 7 J)-N)N
/9 : +90 ?90/7//7 :
&= @, 0, 6044 USA
#H# $'9 1]/ *N *80 (7 9*IB*a% 9* 7@ -0 )0
@ Az ;A
# $"= 0 PN = orZse gsdo@ Y Q%Y IRV - 9900 G*9+? -9900 G**+



2007
:
1507
100-5 .
503 ':
-50——F1———T1———— . h HA
0 2 4 6 8 10 12 T S
tn [min] I B s D T e
** 7.9 -2 (! 9*18*a % 9* 1*80 (" 1)+* 1)o@ !
Az ;A -2 ( 1%0'@ L 17
22 ,+4 =>:= - = :- = = (5 A=l= =B=#=5#10,7_A
s~
it it oL Ho § H\).i
\n,N Ve VL NN Nf( N Aon
H H H H H H
A (0] S (0] _
NH
N~/
Cs2HgeN14015S2
289
@A e *9 % W
A A / . o
= L1 > 4% 14: 73
(0] # + @ E A
- A 7 0'7, @' 5y4 .0)0)0
1 13 # - ( 9*18*a % +* N

N+



* /9 tH= & G**%: ? +**B? B 7 I+*0* %' y4.9 #
7. 1 1] # 7d ] 3 D
= 10 #AG 10HA G 107A 6 10Q AG
& ° /90 8 *+ ) *0 T-*.0 IN*z "™ _+ IN*:- 70 -
)*.
% ) /80 ? 88/ ) *NY) ** T-)G+) 08?1-) *8
N9 :
o /N 7 8)N 9+/ !
00 :
o8 /)+ 8)/ 9+. IN8: !
0/:
O° /90d 8).d 9 89d !
O ¢ /90d 8).d 9 89d !
4% N /HN ? 800 +*0  798*0/: ' [-+)+ ?790*8N: '+90 ?90%*
N8 : ).8 ?198*/): N8: ?21-88974% -+ /G
, 7 /9+ 8 9N 9 /N T 2)-98899N?T! -,-* _*
/8 : N):z ?[-*/0 ?NN:
o - /+8 8 ++ 9+0 IN+: !
G8:
(” /9. 8)0 9 00'9 0* T-90.2*% .* 727G+ "™/8 G+ :
N+ :
- % /). 8 G8 +4)  ?790/78.: ' PDP-NNI-/0. 798 :
/9 : +98 ?90/7/0 :
&= @, 27 6044 USA
#H# $'9 1]/ +/ *80 (¢ ! 9*I8*a % 9* 7 0% 0 " )0
@ Az ;A
H P 0 PN = gz osdeol@y Iy QU0Y) ZRV? - G*N +*G9? - G*N +*N*

NS



are

1207 ; FEPFT
1007
807

607

407

207 L\_’/ :

_20 T T T T T 1
0 2 4 6 8 10 12
tr [Min]
*x .49 -z ! 9*18*a % 9* 7*80 ( 1)+* 1)o@ !
Az ;A -2 ( 1%0'@ .7
22, ++ =>z = = = = =z zlz =P=H BH @++_A
s~
H § H § H § H Y w @ HO§
\n’N\:)LN N\:)LN N\:)LN NN N\:)LN N\:)LOH
oA "1 o # H o & H g Hoo & H o0
N—
A
NH,
Cs3HgsN14043S™
119
@A ++. *9 % W el @
0] # / - = 7
7 0'7, @194 .0-)0)0 1 L 4
- ( 9*18*a % 6* N (

INO



* /-9 HE & G**%: ? +**B? B ! I4+*F0* %' 4.9 #

++. ] 1] #
= 1@ #AG 10HA 6 18?A6 10Q AG

& ° /90 ? 8%+ 9 G* T-*.0 27N*z '*.8 I'N*:
N9 : N+ : 0-)9*

% ) /80 ? 88/ ) *N) *) T-)G+) 08?1-) *8
N9 :

o - /IN 7 8)G 9 +. !
ON :

o8 /9+ ! 8)0 98* !
0/ :

(O /)8 8)N 9 +. !
ON :

O ¢ /9% ! 8 +* 989 !
G9:

AN /*G ! 8). 9G/ [-9/09N/?1-) .7 = -
N8 :

, ! /%) 7 89N 7 9/G TI 2)-9899907T! -, *.
/) : /9 : N*z ?7[-*/8 NG :

o - /++ ! 8+) 9+G N+ : !
G8:

« /9/ 8)G 9 G*'9 0* T-909[-*.) ?60: "*/0
N+ : GO :

- %79/ 8 0G +IN 7969709 - % -+/*P-N)) ?99:
N.: +*/ 19697/ / : /0P % -+/+

&= @, 43 6044 USA
=+ $"9 1]79* *80 (7 9*18*a% 9* 7@ -O " )0
@ Az ;A
# $"= 0 PR = oioy ogdo:@7 Q%R -99GO GN.)? -99G0 GN/+

ING



350

20
250
200
150 s
100
50 e
. _

_50| T T T T T T T T T T T 1

0 2 4 6 8 10 12 e

tr [min] e e

*x +9 - (! 9*18*a % 9* 7*80 (

A : -2 ( 1%0'@ ++.

22,4+, =>= =z = = YY" #H= o= ozlz =$=HBH0,--A
NG
o) o) S o N 0
H H H H H
\n,N\:)LN N\:)LN N\:)LN N bﬁ(”\:)LN
/:\ H o) H H o) H H o) H o) H H
NH,
Cs1HggN 1401252
244
@A y—— *9 % W
A A / b
o > ,/3
, @E A
- A 7 0'7, @'2y4 .0-)0)0
I'$ # - ( 9*18*a% G* "N

INN

2 )+

73/0 70

G



* /09 tH= &= G**%: ? +**B? B 7 I+*0* %' y4.9 #
1 ny o
= 10 #AG 10HA 6 10?A 6 10Q AG

& ° /90 ? 8%+ ) *8 T-*.0 IN*z "™ _+ "IN*:
NO : N+ : 0-)*.

% ) /88 ? 88. )*9 J-)G+) 08 ! -,-)*8
N9 :

o - /)G 7 8 )N 9+. IN+: !
0/ :

o8 /)H)+ 8 )N 9+. IN8: !
0.:

0 /)9 ? 8 GN 980 IN*: !

rQ @ -R° G8:

O ¢ ./0 86. 908 ’N) : !
0):

AN /+0 ! 8+9 9/."9N+ T-98N'9897 -9GN?j = -NO+? -
GN: ) -.

, ! NNN ? 89G ? 9/0 TH 2y-9+.991TI --*/. )
/8 : /+: N*z ? -*/+ INN:

o - /+0 ? 849 948 IN+: !
GN :

" /9/ 8)N 9 8N'9 89 T-90/7 -*.9 68 : '"*/0
N) : G8:

- % /+) ! 8GO ++)  790N?8. - -N)IN? /0. 79+ :
/9 : +9G6 90N?// :

&= @, 7. 6044 USA

=+ $"9 1 JN+9 *80 (¢ ! 9*I8*a % 9* 7@ -O " )0

@ Az ;A
# B 0 PA = g9z wsdoy@zV Q%Y IR ' - 990+ G))™*? - 990+ G)+N

N/



2007

.
;
.
.
150 :
100 ’ | lA
] . £ il s
Enhi B e

50 :
] .
O:Axr'l'f—/_—_d_"
o 2 4 6 8 10 12 ]1 .....
tr [min] o " e -
** .59 -z (! 9*18*a % 9* ?1*80 (C M)+* 1)/o?@ !
Az A - ( 1%e'e ,--

2,4/ === (""Z A= = = = = =zl= =$=#=5#10,7.A

N\)L J;NJL J\WNJL J\rr ﬁ:i(N\)L fg\ \ij\;\i H

Cs1HggN 140455,
289
@A 7. *9 % W
A A / o *
= 1% 1> ,/3 o #
, @E A
A 7 0'7, @':y4 .0-)0-)0 1
1'$  #  1z ( 98*a% G N (

IN.



* [29 H= &= G**%: ? +**B? B 7 I+*0* %' y4.9 #
7. 1 1] #
= 10 #AG 10HA 6 10?A 6 10Q AG
& ° /98 ? 8*0 7 )*/ T-*.8 7G.:z '"*.+ 1G.:
N) : N) : 0-)*0
% /8/ 8/0 ) 99") *. T-)G+) 08 1 z.-) ™.
rQ @ R NO:
o - ..G 7 8 N9 90) IN+: !
0G :
o8 /)+ 2 8)/ 9+. ING: !
8.:
(O /*/ 8 +* 989 N8 : !
NG :
O ¢ /*+ 8)G 9+. ING: !
0.:
AN /*. 8 +* 9/8'9N/ T-988'9+.7 -9GN?j - -NO+? -
NG : )./
, ! /*9 890 7 9/. TI 2y-989'99Q1T! .- */.
/) : /9 : N9:- ? -*/8 ING:
o - /+) ! 8+) 940 IN+: !
GN :
« /9N ? 8)G 9 ON'9 O* T-90& -*.9 G0: '*/8
N+ : GO :
- % /) ! 8 G8 ++) 790G?8/ : >-N)N? °-/0. ?798:
/9 : +90 790&?// :
&= @, 03 6044 USA
# $'9 1]1G// *80 (¢ ! 9*I8*a % 9* 7@ -O " )0
@ Az ;A
S 0 WP = ez esdoy@ Iy Q%Y) IRV ! - ONN +98N? - ONN +9GG

)*



2007
1507

100

oo

oo

0 2 4 6
tr [Min]
** /9 z ! 9*18*a % 9* 7*80 ( 1)+* 1)/0 70 !
Az ;A -2 ( 1%0'@ .7
22 ,+-) DSFATTSs z iz =$e#=5# (120A
|
grn
N 0~ OZ°NH
0] ()::(/l\~,//L\\
H
N NH
(6]
HN. N
CagH4gNgOp
65
% A @A 20
0) # 0 2. = 1
1 $ # - ( *9+*a % +* N C
* /39 ‘#= &= G**%:- ? +**B? B 7 I4+* 0" %' Y4 .9 #
20 ] 717 #
= 10 #AG 19HA 6 107A6 10Q AG
AN /90 ? 8 9+ 9NO T-90*'9+G?[-908? -++."+)*j :
0): N /0 INO+:z 70 -)*0
, 7 N.8 ? +.9 9N. TI 2y-98)'990!T! Z+-*.) IN9:
N+ : [-*/* "N+ :
o - /). 7 8ON 9+. IN+: !
+8 :
(” /00 ? +.0 9/+'988 T-9++2[-*/N ?GN:z "™/0 72GN :
0/ :
1% /68 7 80) +0*  796)?789 : P-N).21%-/G) 798 :
/G : +*G 179G )?799 + -

)/9



&= @, ,4 6044 USA
H $"9 1] .8* *80 (7 *9I+*a % 9* 70 -0 " )0
@ Az ;A

# $"= 0 PR =y zg AczVQ%YZRY -G*O +NN*? - G*0 +NGO

5007
4007

300 {
] ’ 1

200

1007

—
0 2 4 6 8 10 12 T s e e ey wie
tn [min] P A P aasaans panaan

wx -9 -z (! gl+*a % 9% 7*80 (C 2)+* 1)o@
A -2 ( 1%0'@ 20

)/)



22,40) SRS s =%slz =SB H (. /A
|
4 35 5 8
&+ 1$,)07*1
% A @A 4
0] # 0 e = 1
I3 # - ( *9+*a% G* 'N
*[79 & G** 9%z 7 +**B) B 7T H*0* %' 44,9 #
v ] 1] #
= 1@ #AG 10HA 6 16?A6 10Q AG
(AN /98 ? 89. 9N9'9 GO T-90N'9+* -90/'98/71-+09' +9)?
G*: J - -N/. INH8/: 70-9./
, 7 /+G 7 8*9 ? 9N/ TI 2y-90)9)QT! -4-*.G ?
G.: A CO N9z 7 -*/+ INN:
o - /). ? 890 98* IN+: !
N :
( /ON ? +.8 9.9'98) J-9+.7 -*// 16G: "™/0 ?
G*: GG :
- % /G0 ? 86G. +0) ?296*+6G : P-N+921%-/G+ 799 :
: )N ?796*990 :
&= @, +- 6044 USA

)+



)0

)/8

H $"9 11/ 7* *80 ( ? *9l+*a % 9* 705 -0 b
@ Az ;A
H $- @ 1PA9 = . lg /46-Y0%Y zRY? - G*0 +NN*? - G*0 +NON
5007
]
4007
300—5 Av
200_5 46 (3438 96 1 i 86
1005
EI i |
o 2 4 s 8 10 12 ‘ |
tr [Min] o Py
ok 09 -z (Y 9l+*a % 9* 1*80 ( )+ 2)/010
Az ;A -2 ( 1%0'@ 4
22 ,+2) S5 = zlz =$H=5H (. -A
.
N \]:jktt) 07 >NH
o O¥|\J\
T H
I\/N NH
Oi
HN N
CogH4sNgOeS
94
% A @A .-
0) # 0 ,70 = 1
I $ # - ( *918*a% G* 'N



* /9 HE & G**%: ? +**B? B ! I4+*F0* %' 4.9 #

.- 1 1] #
= 1§ #AG 10HA 6 10?A 6 10Q AG
N /N7 809 +9.  798)0*: [-) NO)N9? -+0++++7j = -
G8: +%)  798)706 : N.+ ?0N:
/ /9% 7 89+ ? 9 .+ T 2y-989'9)/Tl -.-*.9 ?
/9: NN : N9z ?7[-*/0
O /9. 7 8)0 989 ’NO: !
G8:
v /)* 7 8 *G 9G+'9 80 T-9 . #[-*/G G/ '
0/: */+ 16/ :
= 9% /8% 7 80. ++.  290NO* : D-N)Z? 1%/ G+
N/ : +)IN  ?790N?9*G :
&= 84 37 6044 USA
#H# $' 1] -6G. *80 (¢ ! *9+*a % 9* 7@ -0 )0
@ Az ;A
#$= 0 PR = yzee 4@z QWYIR? T -G)+++48) - G)t 4/
2007 E
1501 ”
1007 l
507
OET
_50: T T T T T T T T T T T T T T T T T T T T T T T 1 N } N
0 2 4 6 8 10 12 | s
tr [min] o o ‘ s ‘
*x .29 -z (! 9l+*a % 9* 1*80 (C 1)+ 7)o@ !
A -2 ( 1%0'@ .8

)/0



22 ,43) TOSEH#TE: = 15 Al= =$=#=5#10.0A
..
s (& L
g g‘*
<

3B 5 5°
&* 1$%,0%-1

% A @A .0
0] # 0 , 12 = 1
1'$  #  1z ( *oI8*a% Gx N
* -49 *H#= &= G**%: ? +**B? B 7 I+*0* %' y4.9 #
.0 ] 1] #
= 10 #AG 10HA G 102A6 10Q AG
4% N /8) 889 +99 [-+*N  ?7980'N9 - "+*9 7080
G8: 8/:- ?-8G.7j :--/8: I'NG:
, ! /9. 8*. 9.9 TI 2y-9.9'998T! -,-*.9 INO:= ?
NG : [-*/0 ?'/+:
o - /) ! 8)) 989 ’NO: !
G9:
« N./ ? 89/ 9 G+'9 0+ T-989[-*/N ?GN:- "*/0 ?
G.: GN:
- % /+G ! 8GO ++8 7908NG: " [P-N).2I%-/G+
N8 : +)0 79087.0:
&= @, ,7 6044 USA
#H# B9 1]-90 *80 (7 *918*a % 9* 70 -0 " )0
@ Az ;A

)/G



#$= 0 P9 = wIg A4A0:YQ%YZIR? T -G/9++/.7 -G/ ++/+

300
250
200 -
50
0 |
-504 r . . : : . L
0 2 4 6 8 10 12 |
tr [min] -
o 39 - (! 918*a % 9*  1x80 (C 1)+ 7)/01@ !
Az ;A -2 ( 1%0'@ .0
22 ,+7) DS Bz - zlz =$H =B#H(++3A
N
L
N 0 ~ 0 °NH
(6] OY‘\)\
H
N NH
O
/N\Qg\
C31H53NgOg"
117
% A @A ++3
0] # 0 ++0 = 1
I $ # - ( *918*a % G* 'N
* -+ *#f= &= G**%: ? +**B? B ! I4+*0* %' 4.9 #
3] Ny #
= 10 #AG 10HA G 10?A6 10Q AG
AN /90 ? 89) 9NN T-98/'9+G?[-90)? -+8N'+9G?J = -
0) : N// IN*:20): 70 -)*0
, 7 N.N ? +.* 9/* TI 2y-98)993T! Z+-*.0 IN9: ?
N9 : [-*79 NG :
o - /++ 898 9+. IN+: !
+9:
" /0* + .+ 9.9'980 T-988[-*.* G - "*/G 168:
G9:
- % 6/ 0 86+ F8N 79GNI+. - % -+/)YP-N)SI-/6/2D % -
// : )N ?79GN?799+ : +/+

)N



&= @, ,4 6044 USA
H $"9 1] . +8 *80 (C  ? *9I+*a % 9* 70 -0 " )0
@ Az ;A

#$= 0 PR = selos /46" QURV? -Gt++ 8*/+? - G++ 8*/0

250
200
150 7 l
100 SEPLERY VARV (TS (T PR VPSS = P
50 {

0 J ggggg
2 — |

0 2 4 6 8 10 12 I

tr [Min]
** .79 -z (! 9l+*a % 9* ? *80 ( 7 )+* 1 )/o?
Az ;A -2 ( 1%0'@ ++3

22 s +_) : 3F:#++"5;: =>= = - = = = =I= :$:#:5#@2_A

L L”i*
;}

*
# 58 #3 #

$) /(&)1
% A @A 2-
# 0 34 = 1
s # - ( 9*18*a% G N (



* -9 H= & G**%:- ? +**B? B 7 I+ 0 %' y4.9 #
2- ] 1] #
= 10 #AG 16HA G 107A 6 10Q AG

& ° /9G ? 8*) 7 988 T-*.0 27N*z '"*.8 IN*:- ?
N~*: N) : 0-)*0

% ) /80 ? 8 8N ) *N) *) T-) GO") 087 -) *.
N*:

o /)G 7 8)0 9+. !
00 :

(O /)0 7 8)0 9+. !
0G:

(O /*/ 8)6 989 !
0.:

O ¢ /*G 8+) 989 !
0.:

AN /*9 8 90 9 /G'9N. T-988'9+07 -900? -+8)'+9.7
ON: j --N/O

, 7 NNG ? +.0 7 9 NN TH 2y-98*99N Tl —.-*.) ?
N+ : GO : /+:z 7 -*N. "NG:

o - /7)) ! 8 9N 9+. !
+8 :

« /0) 7 +.0 9/)'98+ T-9+0?7*/N 'GN: "*/0 ?
0.: GN:

- % /G+ 86) +8/ 196978*:- ' -N+* % /G) 19+ ?
N9 : +*8  79G97998 :

&= i+34 6044 USA

#H# B9 1] .0+ *80 (7 9*1I8*a % 9* 70 -0 " )0

@ Az ;A
H P @ 'PA9 = oI/ 9sdey@:zY Q%Y IR -999. G+8+? -99. G+/.

)/ .



1207 ‘H
807
607
] 1 e e
407
207
0-—~JL~ﬁ I
207 “
0 2 4 6 8 10 12 A
tr [Min]
*x .9 -z ! 9*18*a % 9* 7*80 ¢ 1)+ 1)/0 70 !
Az ;A -2 ( 1%0'@ 2-
22, ,4) : 3F:#++"5;: >z =z oz = = = =zlz =$=H=5#(.3A
|
s~ ’
Q H H HN,Q(NI
H H
\n,N\)LN N\:)LN \)LN N Ao © P
= H o £ H : H o)
S OY'\J\
H
N NH
(0]
HN. N
CsoHgaN14012S2
97
% A @A .3
(0] # 0 L7 = 1
1$  #  1: ( )*0*a% N



* )y e & G** %=z 1 +**B] B 7 DA% 0% %' 449 #
3] 1] #

= 1§ #AG 10HA 6 10?A 6 10Q AG

& ° /90 ? 8*+ ? ) *0 T-*.0 27N*z "*.8 'N*: 70 -
N+ : N+ : ) *8

% ) /80 ? 88/ ) *N) *) T-) G+") 08 -)9*
N9 :

o - /)G 7 8)G 9+. IN+: !
0G:

o8 /7)) ? 8 )N 9+. IN+: !
ON :

(O /99 ? 8)/ 98* 7N8: !
0.:

0O ¢ /9/ 8+) 98+ "IN+ : !
00 :

N /+. 7 8 0* +)/'+*8 798 ) LND -HO0HAR ] oz -/ R IND

N+ : 0G: 8G :

, ! N/* ) 89) ? 9.8 TI 2y-98*99N!IT! Zy-*.9 IN*: 7
N.: /9 : -*/8 NN :

o - /*. 8)8 98) 'NN: !
ON :

« /98 ? 8*. 9G)'986G T-908*/G "GNz '"/+ GN:
N+ :

- % /+/ 80/ ++/ 7907709 )-N)Y/? %-/G+ 19+ :
NN : v/

&= 0/ 44 6044 USA
=+ $"9 1 JNO. *80 (C  ?)*I0*a% 9* 7@ -O " )0
@ Az ;A
# B 0 IPA = eIgs osdoy@ Q%Y IR ' -99+N 0.*N? -99+N 0.N/

).9



140

0
100
80
60
40
20 L../ : "
0
—ZGI T T T T T T T T T T T T 1 N )l
0 2 4 6 8 10 12 1 e
tr [Min]
*x +449 -z (! )*10*a % 9* 7*80 (¢ M)+ 1)/o @
Az ;A -2 ( 1%0'@ .3
22, ,+) 3F:#++"5;: == - = = = = @5 A=1= :$:#:5#@_7A
|
s~ o, y
0 0 0 HN NI
H H H H
\n,N\:)LN N\:)LN N\:)LN N A O 6P i
I\‘/n NH
MeO,C Oz :>
HN://N
Cs2HgsN14014S2
98
% A @A .7
(0] # 0 . = 1
! 1z ( )0G*a % = N

)-)



* g HE & G** %=z 1 +**B] B 7 DA% 0% %' 449 #
7] 1] #

= 10 #AG 18HA 6 18?A 6 10Q AG

& ° /9G ? 8*) ? ) *0 T-*.G IN*z '"*.8 'N*: 70 -
G+ : N) : ) *0

% ) /80 ? 88) ) *NY) *) T-) G+ 00? -)9*
N*:

o * /)G 7 8)G 98* IN+: !
00:

o8 /)H)+ ! 8)0 98* N8 : !
00:

(O /9+ 8)0 98) N8 : !
0G:

0O ¢ /9G ? 8)+ 98+ 7N+ : !
G+ :

4% N /8% 8)/ +)+ 19+ -+48  70007G8 : '++* 19007

N*: GN =z '+9. .9:- ?7-80/7) :-/). IN*:

, ! N/ ? 8*+ ? 9.* TI 2y-98/99/T! -4-*.9 IN9: 7
N9 : N8 : -*/8 IN/ :

o - /> ! 8)9 98+ N8 : !
G9:

(” N.O ? 8)G 9 G8'9 ON T-909?*/N ?GN: "*/0 ?GN:
NG :

- % /NO ? 8 NN +9.).0 1?90+ )-N).? %-/G) ?19):
/9 : 89 :

&= (4 32 6044 USA
# $'9 1]/ /N *80 (C  ?)*I0*a% 9* 7@ -0 " )0
@ Az ;A
# $"= 0 P = gy oses@yzY Q%Y ZRY? ' -99.00.6)? -99.00/.0



s 54

20 L__/

*x +4+9 -z (! )*10*a % 9* 1*80 (¢ M)+ 2)/0 0@ !
Az ;A -2 ( 1%0'@ .7

22,,,01010010010 ,0(:= ,./

X JYNJL J\n/N\)L J:;NJ\ J\n/NJL J\rr ﬁ:i,(\)‘\ J¢ u\;

H
NH
HNZ NH, HN
CesH116N26016
293
@A 4 *9 % W
A A / ) = A
7 07, @4 .0)0)0 = 0 1 !
$  #  1: ( *9+ra% N

).8



* -09 = &= G**%: ? +** B? B 7 2+*0* %' Y4 .9 #
, ./ ] 1] #
= 10 #AG 1GHA G 14?A 6 10Q AG
0 ° /+9 7 8)+ 9 +N 0-)*+
0):
0 m -
o+
0 8
o° m -
0o ¢ !
on !
o/ 9 m -
o - !
(A /7)) 8 +* 9 /0'9 NN T-980'989 -9G/? -)..7j = -NO8
, /%) 7 89G ? 9/0 TV 2y-98*99/ Tl -p-*/. 7G) = ?
/) : /) : -*/8 N8 :
o9 /+0 7 8 ++ 9+0 IN+: !
G8:
(G /)9 8)G 90G'98. T-900?*/. 70Nz '*/+ 70N:
- % N.. ? 8 0G +). 790N?0* - ¢ X-N)O? %-/0/ 798 :
/*: +9) ?290N?/G :
&= @, 04 6044 USA
# $"9 1710 .* *80 (7 9*18*a % 9* 7 @$ 0 " )0
@ Az ;A

).0



22,,/) CMREH#TTE o & & & 1 $#H0,.0A
HN H
SPPS )L \)L \)l\ J::/ \)L \)L i(N\)L /¢ \)L
APy J\r "\r Yo —
Y\NH
J\H
_Pbf NPYr
TrtN/:/N MY H
HNs_N.
o Y Pbf
FmocHN O NH Il u HATU,
66 o) H 0 H © H © H © y HN NI I;‘Igé}&
— N N\:)'LN N\:)LN N\:)LNJ\IrN\:)LNJ\n,N,, 0 © P -—
H o Ao d H o & H o MO OW\ 0°CzuRT,
\L \L H N
NH 295 NH N NH
HNJ\N’be HN)\N’be %C}
TFAY H H -
TIPS/ N
H,0 HNYNHZ lHNV
NH
H
0 e e e e " HN’;(NI
L )LNJ\[rN\:)LN N\:)LN N\:)LNJ\IrN\:)LNJ\IrN,, 50 P
H =\LH g ¢ n § ¢ n § =\I\H g OYl\)\
NH NH N K
HNZ “NH, HNJ\NH: 0>/:>
e NN
@A $ ! - *9 % W
A A / - = 9
A 7 0 )0a Iy )y = +* # : !
@ 0O # 1 I $ # 1
:( M9+*a% +* N C % A
0] # 0 = A
1 ,-0 13 # - ( 9*18*a % +* ?
N

).G



00 HE & G**%: 7 +** B! B 7z 4% 0% %' 44 .9

,.0 1 1] #
= 1@ #AG  IfHAG 107A 6 10Q AG
0 ° /+9 7 8)+ 9 +N 0 -)*+
0):
o> ™ -
O +
0 8
o° ™ -
0o ¢ ]
on ]
o’/ 9 ™ -
o - !
(A /+. 1 8+* 9 /0'9NG T-90*'98)? -9GG'9GH -+)9j =
G/ : N/O ?G8O0N:
, % NNO ?  +.N 9/) TH 2y-9+.79907T! z4-*.9 INO:
N8 : *N. 7N8G:
o9 /)* 1 8)N 9 8* !
8*:
(G /09 7 +.6G 9 /*'9 8+ T-94)?*/N ?GN: "*/8 1GN:
06G:
- = /G) 7 806G +8/ 796)?89: -N+* % /G+ 79+ :
N. : +*N  79G)?998 :
&= @, 03 (044 USBA
=+ $"9 1]0.* *80 (¢ ! 9*I8*a % 9* 7@ -0 '
@ Az A

)N



2507

1 [230nm |
2007
1505
100%
soé
0_# J{
o 2 4 s 8 10 1
tr [Min]
o 4,97 (! 9*18*a % 9*  2%80 ( 2)+* 2)/0 7@
T A 0
22/~ =
22/+* H 6 = i, =%Q= =Q$P-"'5 #I5 % 4. 4A
NH,
Ol,.
el H D H\j\
HN NN SN YN N Y SNH,
o) H 0O H o =
~NH ~NH Y
Ca9HesN1007
@A % ,4 *9 % W
A A / " =
B # 1@ '4: +0, )** E
7 07, 04 .0-)0)O0 1 I $
- ( )*Icta% +* 90

)./



* -39 HE & G**%:-? ).*B? B ! I4+*F0* %' 4.9 #

% .4 ] 717 # 7d] ;3 D
= 10 #AG  IGHAG 142A 6 10Q AG
(A° +/0 98* T-*G/[-9)N? -)097j =z.-N8+
) /8N 7 8.+ +90 ?900?78G :- ' 9 --9%)) 79.: 7)-N9®8-NO®
/*: )Y//  190079* + - 0-N)G?G- N 9N?N- N G8
@ * /0/ 7 8/* 090 ?00: -N8+d?N+.d?N +.d
/) :
8 /0) 7 8+* +%0 9z -9%).7)-N9G?8 N09?0-N )G G-
+/: N9.7N-NO/
(° /)8 7 +N. 9)6'9)* T-*48) -*0. 26N : 7*8. ?
GO : GN :
¢ N.8 ? 896G 9N0'9 0/ T-9G9 -*.0 276Gz ?*/) ?
N.: GGz 17 4 )»N*N'G.8
&= i+ ., 6044 USA
# $9 117 *80 (¢ ?)*0*a% 9 7@ -0 )0
@ Az A
H#H $'- @ 'PA9 = g odnzYQUYZRV? ' - .*N09/.7 - .*N09)9
2.0007
1 [230nm |
1500
1.000-: 4 o | i”’
500': -
o+—=
o 5 a6 & 10 o e
Tirmomin A M0 s VA AP i
o w49 -z (! )*10*a % 9*  1*80 (  1)+* 1)o@ !
A -2 ( 1%0'@ % ,4



* -79°9:1 %117 h 'h7( 'BR h z# Hy1B1! ("4 5y %
)/* +)*B G**%: 7B 7 I4+*F 0" %' H4 .9
H ! H# S H# S O H S 2 H
H B! (4 10N 199 + 19* * 1/ + I+ +
22/, ° # <0, %Q=# *=Q$P-"'5 #I5 % 4, A
NH Ph
: o
N
(0] (0] (0]
H H H
H,N N N/q;"/ N N\:)LNHZ
o H O H o =2
“NH “NH \r
CeoH77N1206"
@A % Yy *9 % W
A A / - = =
B # Id- 14:- +,. )** E
7 07, 04 .0-)0)O0 1 I $ #
:( )*Ic*a% G* 790
* -.9 = &= G**%: ? +**B? B 7 I+* 0" %' Y4 .9 #
% ., ] 717 # 7d7] -3 D
= 10 #AG 19HA 6 197A 6 10Q AG
(A° ot 90/ T-* 91[-98% -)G0?7j z.-N8+
) /G8 8 GO )Y// ) *: 9 --9%98 79N : ?7)-N99?78-N0O9
G/ : 0-d? G-d? N- d
ot /86 8+. ) /* 796 .70/ - ' [)-N9N?|9-//G 799z 7 Iy, 0)8&
/9 - Y0) 296.2/):  0)H -NO/dN+)dIN8.d d
8 /9/ 8 80 +9* 7/ +: 9 --9*)8 79N : ?)-N9G?8-NOO?
8.: 0-d? G-d? N- d
C° /)8 ;o 9+*'9)9 T-*80? -*G9 G0 : 7%09 ?GO :
N*:z
( 6 N/0 ? 8 9N 9 00'9 80 T-908? -*/+ 7G0:- ?*NN 760 :
N.: 4 =y-N99'G .N

+**



&= i+74 (6044 USBA

# S 177 *80 ¢ ) 0*a% o 1@ -0 )0
@ Az ;A
H B @ 'PA9 = eIw 9yde QURV? - 9*G9 G*/8? -9*G9 G*.N
1.2007 " T e
] 5
1.000
8007
4007
2007
o ‘“ -
e |
tr [Min]
o ¥y -z (! Y*10*a % ox %80 (' 1)+ 2)/07@ !
Az ;A -2 ( 1%0'@ % v,
9
* 049 9:1 %117 h 'h7(Q 'BR h - # HIB I (4 o
% . )/* +)*B G**%: B 7 I+*0* %' y4.9
H# # X # S # $ O H $ 2 H
HIB o 4 o IN . I/ + o+ 1G9 I+ *

+%Q



22//" # 0, %Q# QPS5 #4 % 4,/h
@
NN
¢~
@
35 84 # 8
# 2+ 18(,0(8!
@A % 4 *9 % W
A A / - = =
B # I(: 14 - +40 ) E
7 0'7, @54 .0)0)0 1 1 #
- ( )*6*a% 090 (
01 & G** 06z 7 +**B) B ) A% 0% %' 44 -0 #
% ./ ] 717 # 7d ] -3 D
= 19 #AG 10HA 6 197A 6 10Q
(A° +./ 96. T-9*GI[-98/? -)N&j =z.-N8/
) /7y 7 8NG £9.499 7980IN.: 9 z-9%)* 79.: 7)-N)#8
GO : N8+?0-N9.7G-N90?N-NO.
-t /8) 780G +)9 [°% -+0%D-GN2I%/+%D % -
N9 : + G+
8 /89 7 8GG N9 29GGI0. : 9 :-9%)8 79.: ?7)-N)¥8-
N/ - )09 ?29GGING : N 8770-N)) ?G- N 907 N- N G*
( 0 /4G + .G 9+G'9+9 T-* GN? [- * GN'* O/
GN:
C ¢ N.N? 8)0 9 G0'9 G* T-90[-*.* 26)z "*/+
/*: G):z ? 4 =y»N9/'N*0
&= @, -7 6044 USA

+*)



)0

# $"9 1107+ *80 (7 )*0*a% 9« 7@ -0
@ Az ;A
H P @ 'PA9 = g/l 9)40Y Q%R"? - .*. 08077 - % 08/+
1.0007 B
] :
800'_ o P
600': h el " mﬂ‘" i
400'_ “ :
200 5 -
0 ﬂ
0 2 4 6 8 10 12 ﬂ ‘ oo
tr [mMin] —
ok +409 : (! Y*10*a % 9%  1*80 (C 1)+ )00
Az ;A o (1% % 4
9
* 0,9 °:! %1!7 h 'h7(Q 'BR h - # HIB x4
% M )/* +)*B G**%:- 7B 7 I+*F0* %' ¥4 .9
# # I # S H#H S O # $ 2 H
H B (4 IN . 1G9 IN * 1.9 189
22/-° # 0, %Q# =Q0$$"'5 #I5 % 4, -A
NH a ()
2 o {3
N=\
>3 0
H H H
H,N N N N N N\:)LNHZ
o) H O H o =+
~ NH ~"NH Y
CegHg1N1206"
@A % = *9 % W
A A / b = =
B # Iz 14: +/. )** E
7 07, 04 .0-)0-)0 =0 1 1'$ #
- ( )*Ic*a% G* 90 (C

+*+



* 0/9 *#-= &= G**%: ? +**B? B 7 I +* 0* "y4 .9 #
% - ] Ny # 7d] ;3 D
= 10 #AG 10HA G 10?46 10 AG
(A° ' +/) 9 8N T-*N8I[-9+)? -)0/7j z.+-N8+
) /++ 0 88) ) 8. 9 -9%*9 1)*: 7)-GNO?8-
GO : N)0?0-N98?G-N*.?N-d
S /8+ 8)8 )-8 2ON*O*: ¢ )-N+)? -.9/ 198: 2y-006?
/8 : )G+ 29N* .8 : 00*? -d
8 N /G 8N ) /8 9 1-9%9. 1)*: 7)-G./8
N+/20-N)*?G-N*.7N-d
° /*9 +/8 9)0'998 T-*+07*0/ G/ : "*8N G/ :
N+ :z
¢ NNO ? 8*. 988'9)G T-980?*N+ ?2GN:z "*G. ?
NNz GNz ? 4 y-N*G'G/G
&= @+ ./ 6044 USA
# $"9 1] 9**. *80 (  ?)*l0*a% 9* 71@0% -0 " )0
@ Az ;A
H P @ 'PA9 = /I 9)40Y Q%R"? - 99G9 G+.N? - 99G9 G8*)
7003 e
500';
400-;
300-2 5 o
200'2
100'5
] L
G:
—100: —— T T T T T T T T T T 1
0 2 4 6 8 10 12 | - "
tr [min] "o "
o +429 -z (! )*10*a % 9* %80 (' 1)+ 1)o@ !
A -2 ( 1%0@'@ % ,-

+%8



* 0-9 °:1 %117 h 'h7(Q 'BR h - # HIB Iz (4 o
% ,8 Y*  4)*B 6**%: B 7 IH*0* %' 44 .9
# # I # S H# S O # S 2 H
H Bz (4 160 I+ D . 199 * 1+ N
22/0°* # i, %Q# =Q$$:-"'5 #I % 4,0A
F
F
For .
F
NH
2 ® Fg F
N=\
0 \No 2 0
H H H
H,N N N N N N\E)LNHz
0 A 0 A o 3
NH NH \l/
C(50H67F10N12OG+
@A % ,0 *9 % W
A A / - = =
B # Iz 14: +/3 )** E
7 0'7, 0:)4 .0-)0)0 =0 1 1'$ #
- ( )Y*IN*a% G* 90 (
* 009 *H= & G* %: 7 +**B? B 7o H* 0% %' 4.9 #
% ,0 1 717 # 7d ] ;3 D
= 1p #AG 18HA 6 10746 18Q AG
(A? ' +.8 90/ T-* )N[-98) -)G/7j z.+-NB8N
) /0/ 8 GN +xx 9 1-9%)N ?2)*: 7)-NIG -N 80d?
N8 : N 88d? N 9Nd
- /0/ 88. + %) N+ LN+G? °-.))? 9 zy-0+. 290N : '0+G ?
N8 : 90Nz 7?1 z)-08N
8 /N 7 8 8N +*0 9 1-9%). 2)9: 7)-N9O? -N8/d?
09: N 8Gd? N ))d? N 9*d
( /99 +.* 9+*'90. T-*8N[-*/9 168: "™NN 7G8:
N* =
([ N/O 7 8)* 9G9'9 0* T- [-*G9 2GN: ™0) 60: 4 Iy
NN : N 90'G N

%0



&= i+ .0 (044 U$S L A

# $" 1]-)9 *80 (¢ ?)*IN*a% 9* 1@ -0 ' )0
@ Az ;A

#H $'- @ 'PA9 %

1.2007

1[230nm]

1.000

800

6007

4007

2007

1 |

o 2 4 & 8 10 1

tr [Min]
o +439 = (1 Y*IN*a % 9  1%x80 (" 2)+* 1)/0 7@ Al
T ;A
9

* 029 °:z1 %117 h 'h7Q 'BR h - # H B (4 o

% ,0 )/* +)*B G**%: B 7 I+*0* %' y4.9
# # / # S H# $ O H S 2 H
HIB Iz 4 IG . .+ IGN 199 / 189

%G



22/2* * i#, %= *=BQ$P""5 #5 %  4,3A

NH,
0 o) o)
H H H
NN N N N N\E)LNH2
3 i
= ~'NH
Vit h
S
CsgH7eN11Og*
@A % ,3 *9 % W
A A / ' = =
B # 1z 142 +/+ )** E
7 07, )4 .0-)0)0 =0 1 1'$
- ( )*Ic*a% G 1?19 (
* 039 *#= &= G**%:- 7 +**B? B ! I4+*F0* %' 4.9 #
% ,3 ] 717 # 7d ] ;3 D
= 1@ #AG 10HA 6 18?A6 10Q AG
(A° ' +.9 7 9G+ T-9)*[-90) -)/8j z.+-N)O
N* :
) /N ! 809 )-9 ?29GO0?GN : -N)G? -/ .G 790z 7 =y
N9 : JNN  ?9GO?N~* : 0+9 ?2/*: 720-N8.7N8GN+.?
N INd
* /+8 7 808 )/+ 1989768 : [ 2j-N)+ N )+ N *Gd
/*: JGN 79897 .*:
8 /8 7 88) + % 9 - -9%)8 7)*: 7)-N9G!8-
8/ : NO.?0-N9/?7G-N)QO?N-N 09
C° /9. 7 +/+ 9IN'G )* T-*8#)%G* 716Gz '*0* 7GG =
GO :
( ¢ ND 2 8)9 9G+'90/ T-90N?* .9 168z '"*/* 9
/9: G8:z ? 4 y-N*G..

+*N



&= @, ++ 6044 USA
# $' 11.)6 *80 ¢ 1)*0*a% o 1@ -0 )0
@ Az ;A
H P @ 'PA9 = eIw 9yde QURV? - 9*G9 G*/8? -9*G9 G*.N
8007 .
700] e
6007
500
4007 m
300 '
2003
1009
oé A ‘”“J L*
_100: T T T T T T T T T 1 ‘
0 2 4 6 8 10 12 i
tr [Min]
wox 79 -z (! Y*10%a % 9*  1%80 (* )+* 1)o@ !
I ;A = (1% % ,3
* 07991 %117 h 'h7Q 'BR h -# -y IB! ' (¢4 5y % ,0
Y*  )*B G**%: 1B ) DA% 0% %' 44 .9
* H# I # S # S O H $ 2 H
-, B! « 4 :, 18/ 199 199) i E

+*/



22-
22 -+ =& ) b * =8:8:S:=S:&B=""5 #, /A

HZNJNFNH
JISTrC Yy

IB\Q

NH2
CsgH75N1g0g
P3
@A / *9 % W
A A / b =
7 07, @54 .0)0)0 = 0 1
$  # 1z ( *00*a% N
* 0.9 &= G**%: 7+** B? %@4! ¢ # / 1 1]
#
= 10 #AG 10HA G 10?A 6 10Q AG
0] 9* 9N ! ! -N/) ?/N: ? -NGO ?/N:z ?
O -)*N
o ° /++ 88) 9N)'9 NG T-908'98N?[-+*N?1 - -N8N
N+ :
(0 [ N.. ? 8N 9 (G9'9 0* T-98)[-+*971 - -N+/
N/ :
7 1 N.O ? 808 +99) .9 790% 9 :-9*N)?)-N*/78-N08?0-G .87G-
NG : Ml N *0? N- N +9
7 8 /99 ? 8 08 +99) .G ?790)? 9 - -9*N8?)-N99?8-N08?0-G .8?G-
NG : /N : N *0?N- N +)
(O /*/ 8)8 9 G9'9 0* T-9+/7[-+*81 - -N8+
NG :
6 N.* ? 88/ +*))/+ 19+ /7 )+20%G-N))?8-N90? 4 :y-N88'N9)
/*: /G :

+*



+9*

* 249 tH= &= G**%: ? +**B? B 7 I+ 0 %' y4.9 #
/ 1 717 #
= 1@ #AG  IQHAG 10?A 6 10Q AG
0 . .9 ! ! )9/ O ? -NN8 -NO09
o ° /8. 7 8)N 9NG T-9G*9 0+ [-+9* | Z-N*.? =y
G+ :
0 /+G ? 898 90)'98+ T-9)/[-) .0 ! z-G.0 ?70G: ?
GG : oy
7 N.8 ? 8GO0 +)0 ?798.7G9: 9 --9*9) ?7)G: ?)-N90 ?
N) : +)* 798 .INN : )8 : ?78-N0)?0-N*.7G-N)9?N-N 80
7 8 N NO 8 08 +*N  ?290*G. - ' 9 --9**0 ?7)G: ?)-N*9 ?
+**  990*IN9 : )O:- ?8N+0 ?2/+: 70-N*.7G-
N)9?N-N 80
0o° N N+ 8 *+ 98.'9+. T-99G?[-) N2 ! z-N*) 70/ : ?
Y
6 NN9 ? 88N +9) 7988G+: )%G- N )*? +70- N +)? 8- N )G?
NO : )/8 79887.+: 4 y-N+.'N*0
&= 0 #/748,,. (044 UBA
# $" 1]/ N *80 (7 *0l0o*a% 9* ? 0 " )0
@ Az ;A
H $"= 0 PN = oIno 9472V Q%Y IRV - 99GG G99.? - 99GG GI)N



+99

20007
] z500m]
15001
1000 L o i ,
5001 .
ol L
o 2 4 & 8 10 1 T e
tr [mMin]
o +4.9 - (! 010*a % 9*  1%80 (" 2)+* 2)/070
Az ;A -2 ( 1%0'@ /
9
* 24991 %117 h 'h7Q 'BR h -# O 11001 ! =y /
+)*B 6**%: 1B 1 IA* 0% %' )4 .9
* H# & H & #H S # S # & # B #
O "1imn1! - 10/ IGO INO 1G) 18) 10* 10*
22-, = 0 * =&=&# =H# =&=B=""5 #, +-A
H,N__NH O 0
HN @ Q N _NH
N=\ YO
N N
0 e Ve Lo
o . N\:)LN N\:)LN N\:)LNH2
)L H o : H o : H o :
SRRt
&0
HNZNH, O O
CooH103N210g%"
P14
@A +- *9 % W
A A / - = ,
# -z 14z +/. )** E (@)
7 07, 0:)4 .0-)0-)0 =0 1 I'$ #
- ( H)*I0*a% G* N

)/



* 02,9 H#= & G** %z ? +**B) %Q@4! ¢ # +- 1

1 # 7d] ; 3 D
= 10 #AG 1GHA G 10?A 6 10Q AG
0] 9* 90 ! ! -N/9 ?/N:z ? -NG* ?7/N:z ?70-)*0
o ° /88 7 8 8* 9N."9N) T-90/'98.7 [- + *O?  -NGO
N* =
o) /9) 89. 9 G0'9 0+ T-909'9807 [-) ..?  -NGO
G+ :
z /+/ 8 G* +**) /) NG*? ). 29*z 7 )00+ :,-00#
-N *d? -d
- 8 /0* 8 GG +*)) /9 -N89 - .4) 9%z 7 :,-08N? :,-000
N/ : - N /Nd? -d
0 ° / 8* 8)0 90.'90+ T-9+/7[-+*% = -NO/
6 /*. 88. I VA )?G- NON? +20-N 997 8-N*8? 4 -y-NOO'N 9G
/9:
* 29 H= & G**%:- ? +**B? B 7 I+* 0" »n' y4.9 #
+- 1 1] # 1d] ; 3 D
= 10 #AG 1GHA G 10?A 6 10Q AG
0] . N+ ! ! -N+8? -N)/?70 -) *.
o °¢ /)9 ? + 86 9 0G'9 0+ T- 9407 [- + *)? :-N9/
+G :
o) /)G 7 +/9 9N T-99+[-) G/? :-6./
0+ :
S N /G +/6 )G/ +8 1IN 99 . : -G /97 %997 I-0+N? =)
0)/'090 -d
- 8 N N8 8)G +98 79N9780 - -N)9? % )9 :,-00G'00)?
NN 79N 9?79* + : Z)-080'0 +/? -d
0° N N+ 8*0 909'98) T-9)0'9)Y*[-) /.7 T-NF*
6 /9* 809 +/G ?798070. : )?G- N 9)? +70- N 9/? 8- N 9*?
NN : )/) 19807.8: 4 :y-NO)'N*.
&= @ #/48,42 044 USA

+9)



# $™ 11N %80 (¢ 7 )*0*a% 9 7@ -0 )0

@ Az ;A
#H $'= 0 'PA9 = yIogw yod/Y QOORV? - /90 890/ - /90 89/G
1.400+ T
1.2007
1.0009
8007
6007
4007
2007
ol n I
-2001 . : . . . - “ 7
0 2 4 6 8 10 12 -
** ++49 -z (! )*10*a % 9* 7*80 (¢ M)+ 1)/o @ [
Az A -2 ( 1%0'@ +-
9
* 2-9 °:1 %117 h 'h7Q 'BR h -# O 11!: 1z 111 zy +-
)/* +)*B G**%: 7B 7 I4+*F 0" %' H4 .9
* H#H & # & # H#H I #H H#H - H#H & # B #
O "11: =:- 11 =y 109 18) IG/ 1>+ 1*) 199 I/ +

+9+



220

220+ # i, .4A
C77H126N270228,"
290
| |
Hz 1 2 7 14_0H
@A ! *9 % W
A A / =
B # Iz 14z +40 ) E
7 07, 04 .0-)0)0 = 0 o* 1
0] # 2 ,-4 A 1
1'$s  #  1: ( 9*18*a% 190 (
* 209 *#= &= G**%: ? )/*B? B 7 IN*O0* %' y4.9 #
,.4 1 1] #
= 10 #AG  IQHAG 10?A 6 10Q AG
(A" npenj-
A°® +*0") 80 !
- ) . 99 8// +).%)) [P% -+N&IP-N8RI-/NHD % -+/9
7 .9/ 8 .* +9G'+ *G 9 I -9*)N?)-N+9?78-N+0?0-G .G?G-N)+?N-N 8.
8 . 8. 8N) ) 99'9 N T-))8
@ ° / .+ 09G +N."+NN !
7 /00 8 8G 899 T-9)+
N .+t +.) 9 .8'9N/ T-906G'98/7[-+98"1 - -G8.
N ! !
o - N .+ 8 GN 9.9'9/9 T-9G)?[-+))’1 - -N.8
@ * / NG 0)/ +.5 [+ ]
0o % .99 8 NO 9/* T-90.90)?[-+90?1 - -N+9
(9 /09  +N8 9)/**G  T-*N.O[-*8)"1*)G
& %  /6/ 8%/ 96) T.* g /x
A% / 8* 8G. +*N") /0 !

+98



8- B+ .7 6044 USA

# $"9 1]0+0 *80 ( 7 9*18*a % 9* 705 -0 ' )0
@ 9/
H P @ 'PA9 = WZ9)o )N4))@):))Y Q%Y):R)Y? ' -.)) -08* -.)) -000
6007
:
5004
400%
300% _” s
2005
100%
05 A “J
0 2 4 6 8 10 2 n e
t [min] T A L
** +++- - (! 9*18*a % 9* 1*80 (C 1 )+* ?)/0?0
" )0@ o/ - ( 19%0!0 ,.4

+90



220, f, . HA

Cr6H123N27022S,
291

H2 1 2 7 14_0H
@A $ ! *9 % W
A A / b =
B # 17 14:- ,2, )** E
7 07, @H)4 .0-)0-)0 =0 o* 1
0] # 2 L.t A 1
I $ # - ( 9*18*a% +* 790
* 229 *#= &= G**%: ? )/*B? B 7 IN*O* %' 4.9 #
] 7] #
= 19 #AG  I@HAG 107A6 10Q AG
(A 8)/ 9/6G T-9 G+ [- 9 NN? I- + 9)? j-
A°® /N 89. +ND .9 !
7 ) .*0 8/9 +9+ D-NON? I1°- /7 )+
7" / /N 8/0 +98'+*0 9 I -9%)07)-N)N?8-N+070-G .N?G-N))?N-N8/
8 . +0 8N) )9+'9.*  T-))N
@ ° /.6 09) +N/ !
7 ¢ / 0+ 8 86 899 T-9)+
N . t* + .6 9 .+'9NN T-90G'90*[-+9)?1 - -GS8.
N / G+ 8+G'+ .G ! !
0 - N .0 8 G+ 9/.19/* T-9G68'9G¥[-+)N1 = -N+)
@ ¢ / NO 0)9 +/N'+/9 !
0O % . *0 8 N9 9 /9'9 NG T-90/'90% [-+9+21 - -N)/
( 9 /86 +/* 9).2*)*  T-* /07 [- * 8G'1* 90
& % / NO 8 *N 9G/ T-* _9"*N.
A% /+/ 8G/ +*)/+ ]

+9G



&= @4 33 6044 USA
# $' 1]0+/ *80 (7 9*1I8*a % 9* 70 -0 - )0
@ Az ;A
H P @ 'PA9 = NGZoy+ )N4))@):))Y 0%Y) zRY? ' - .90 .8G9? - .90 .80/
160 . s
s ! R (R I A
100
60
40
20 L
_J
0
-20+—/—m—m—r——"————7—T—T—T—7——T—T7—TT o
0 2 4 6 8 10 12 [ R
tr [min] G e e
** ++,9 -2 (! 9*18*a % 9* 7*80 (C M)+* 1)/o0 7@ [
A -2 ( 1%0'@ , .t
9
* 239 9:1 %117 h 'h7(Q 'BR h - # 0 Y%Izy IB %17 |
1 07 " 101(& ®4: ,.+ )/* +)*B G**%:? B ? IN*
0* %' y4 .9
S/ - 0 w 3 -7 & +4 &' $+, S/ LES
, .+ G8 986G /0 99) 0. 980 * ). 99. /. N) 8* _+

+ON



220/

C76H123N27022S>
292

H2 1 2 7 14_OH
@A ! *9 % W
A / =
B # I 14- ,2/ )** E
7 07, )4 .0-)0-)0 0 o*
0] 2 yes A 1
! # 1z ( 9%18*a % 190 (
* 279 *#= &= G**%: ? )/*B? B 7 IN*FOF %' H4 .9
] 1] #
= 1§ #H#AG 10HA 6 107A 6 10Q AG
(A" 8)/ 9.6 T-9 0+ [-9N/7 I- + 9)7 j-
A /N 809 +))?).9 |
) )* 8 .* +). P1% -+ NN - N 987 1% / 0%
7 ¢ . 96 +9/+*N 9z -9%)8)-N)/?18-N+070-G .87G-N))?N-
N 8/
8 .86 8N/ )96'9.)  T-)+9
@ ° /.G 0)9 +N."+NO !
7 ¢ / 0G 88. 899 T-9)8
N . 89 +.8 9 .879N. T-90/'909?[-+98"1 - -
N 8 9N ! [
o - N.O 8 GN 9.9'9/) T-9G) [-+)¥ 1 = -
@ ¢ //9 0+* +/.+ [ !
0o % . 9. 8 NN 9N/ T-90.'98/7[-+90?1 = -
( 9 / 0% +N8 9)/7*98  T-*/9[-*8+1*)G
& //8 8 ** 9 +N T-*/N"™* N+
A% /+* 8N) +*0") /) !

+9/



&= (47, 6044 USA
# $' 1]086G *80 (¢ ! 9*I8*a % 9* 7@ -O " )0
@ Az A
#HO$: @ 1PN = NG-9)+ )N4))@):))Y 0%Y) Rt - .90 .8G9? - .90 .8G+
2007
] 5
150 J\
100{ ﬂ N s "
50{
1) A
o 2 4 e 8 10 12 | ‘ v
tr [min] S E - ‘
o ++/9 -z (! 9*18*a % 1*80 (¢ M)t 1)/0 0 !
A -2 ( 1%0'@
9
* 2.9 %21 %117 h 'h7Q 'BR h - # Q %1z, 1B O )l
1 @7 " 101(& ®4: ,., )/* +)*B G**%:- ? B 7 IN*
0* %' y4 .9
s/ - 0 2 w3 -7 +4 &t $ S+ v
I+N  19** ION I/9 18G 1990 " I+N I19*N IN/ IG. G /)

+9.



3% )

R O 1 > (% 7( ,44.7 ;HAY 9 _NV)™*9

DR % 10 @ 7@ 1< ? +_. 77 %H?
8)NV8++

R < 7 % T ( ,4+,7 JF? +99V++0

8R = ? 10 % 1% 1 7% > 1T - > $
+.-370H? .*+V.9/

QR 7 1 7 ) —*— - *§ +.377F? 9/0V)G*

@GR 702 (0@ 7 0% % > 7 I > 01 %

: 1) #L4+-1%079.99V9. )+
W2 ( % ,4,,79070/0V0.9

WVR1O 1 B 7 & 7’1 0 > 14 4 A 11 > 1%
A 0 4 7 - ,4,+7%E? ON)+N
(R7 0 0 "1 > 7z # 7 % 1 & 7 A?
OA’B ) B ,4+77 %H9? 9++V98+
©9*R O # 70 % 0@ #0 B A #:% 70
# 17C ) LA4+TVE? +9 V+H)N
Q99R (? %1 1% 12 [ ,4,+10;79*%)09)
QR 7> 1< = 1% > 0> #A 74 B 7> ?
: )) ,4+37979)8
O 1% 70 " 1@ - 5 - ,4+27E;?88V0)
O8R < X 7 70 : - B ? - * 447 ;% 9++9V
9+8)
Q90R | ;71— *$ ,44070H? 9. V+.
OGR 7 % % 0 "% 1< T % Y > ¢ *$
# # $ ,44-7E7)90V))0
ONR B 1% 7% % 7 71— ,4+27 E%? G/OVG N
WOR 7 11 @= ? - * ,4+37 F4? 90GGVIONG
09.R 0] <> 7 > 0 0 > 7T@> ! > ¥<O
7 < (A ¢ 1< A 1( *  JA+/NEL
9*/V9G*
OD*R B ( 7 0% 7 =" - ,4+/7 97 8N+V8/N
DR <0 %, 7% @ (A I 1( * 447 0H? 0+NVOO.
DR % @ (% B 00 71— ,4+.7047 98N .V98/G
DR % - % 7% O ' - ,4+07 %%? G+.VG8/
D8R @ % 7 (% 1 *  L,44-7E0? 1)*11)0
DR O<# - 770 < 7% % J I <B 4 B 1(
> ,4+/7 ;% 188/! 180+
DG 7 1 B> 10 ? B "B 71> 02 C "% O
71 %= 1 1 1( * L4407 ;E? 1)+NT D)8+
ONR % - % 1< BB 1( | > 'B
% # 70 70 A’% B 1< A 71— LA4+-7%F9? 89)V
8)9
D/R % 0 0@ 70 < 71 7?0 X 7?7 <% ?
1?7 0% #A C " D™ LA+29W%E? G+8+! G+09

+)*



DR &7 0 < 7% - % 4 B 71D *§ ,4+3
;%2 BINV8) .

0+*R > '@ O A O % ( ? 4,47 W%

HR %, 240 0, % 11 > " % % 0 7 > ?
% @ ? > 71 > 7 =" — ,4+-78&) +./V8*8

R 2 70 : < 4 B - D) /" L4409 +.)9V+.8*

G+ oz : 1o k0@ ! 1< | ? ( " D"
,4437 %457 9.* .NV9.9*9

0+8R 1 @ 1< 7 ? 01 0 @ < 0 1% A 1<
1#° ( " D" 4407 %407 N+90VN+)*

R 7<4 201 O# (- ,A+41HY V9/

+GR O 0 B 11 % 7- "L 4+/7%;7 /0V.G

+NR % O 4 1 O# - - ,4+27 OE? +9V88

/R % ? % <z 17>, % 01" 1 <4 121
@ 7@ % 1< /A ,4+,7EE9? +/NV+.*

*+.R B (B A( [ - " ,44.7 %ER? 8+)NV8++8

08*R 71 0 < % 17 @ 2 7 =" ,4+,7J78).V88)

BR (:- 701 7% @ o) | 71 %= - L4+,7%&? 9N/V
9)/N

@BR -’01 0¢# ? *$ ,4,,78%7)G.V).8

B+HR < ( <%, 1> < = A 1@ ? - "o L4400 BEW?
)9))V)9)8

0B8R < | ?: : 10 (= ) ,4+47 8;7 GO .VGG8

BR % <# > (0% 1& < & ? D ,4++7 %&?
899v89/

0BGR @ 1 ( A% O O 7 < »D D) /L4427 F9 090V
0)8

BNR 1 @= 0% 7 , — > 1 ,4+37FH? +NN*V+/)9

BR % I <B A 723 <% 1 * ,4+27 EE? +ONV+8N

B.R % O % "7 @ ?: % - * § +..37&J7 )GO9V)GN8

0*R < % : A0 1 7 - *$ +..378&37))8+V))GG

WR @ C1 0 7 7 < : pme ,4,,7J7G+oV
G8N

WOWR O 0 'B 71 # /  +..2EJ20.9V0.8

0O+R 1 - *§ +..07&F?)990V)9+8

O8R 1 > % ? - " +.2/79F?)98.V)908

QOR 7 % - ) 0 @ 0 1,4+,

Q0GR % % J I( 700 01 7,11 0<# - 1<z &
& > ? 14 12 1( * L4,V E9Q 9+*+V
).

WONR 11 ( 01 01 7 7 =" ,4+37 %0?
)/90V)/))

0O/AR 2 - A "B @ 'z 0 'B 'B 'B@ '27-
> ,4427EJ

00.R @ 1% 71 " 11 : 7% 0 > 7 =" 4,47 %)
90)NV908*

+)9



0G* % , 70 720 12 - A 7 3 D JA+T7HY?
0*VO+
0GR  ( B 70 @ 7 3 A2@ O < : 7< B 71
%= 1 -"- ,4+31 %07 )/+NV) /89
GO @7 71 B 12 B 'B : 17 @ 7 B 1z, 0
124 B@ 12 7 "o JA+.0%379/9.V97)/
0G+R 4 7 B 70 "1 O # 7 0
% 70 B 7 - *$ ,4,,7%007 98N))V98/98
0GR B 13 "B A'B% % ({X 0@ 70 % 1) 5
*4+2)%J? 9+N8V9+.0
WGOR > > X 7 (# #<B 7< > 70 ( 15/ A+ %0
)GO*V)G0)
0GGR i11A 08B 1% @ & 15/ LA+ 0 %7) 9%+*Y
O*++
GNR <O ( & @ 1B Y % T7A 5 / ,4+37%& 098GV
098.
GR <O0(C ? %7A ?5 [/ ,4,40079/N8V9/NN
G.R OB % @ & 15/ L4+,2%;7 9%+8VO*+N
IN*R @ X 70 < ( 7% @ 1121 1> 1721
- B ? +..,7 R /H)V/+/
ONR % B 'B 4 17 1= " L4,,7%079G90
R % < 22 22 15 [/ ,4+20%979.G/V9.N9
ON+R % 7 % 7 % ? -~ " L,4,4%;07 08G9V
08NG
N8R O 1 71> 1 A | - " +.707 9E? N+OVN8G
ONOR < M 2% & # 11< M o( - +../70F?
9*/9V9*/0
INR O< >; ?71¢< 11 @ A S - - +.747
8).
ONNR < X 7> ( ’: B 1( ,4+,7 77 8+)V888
IN/R % % < = 10 > 1>, % < 1 - L4437 8
+/NV+.0
IN.R 1 % 1< @ : 7@ ! 5 - +.7/7 ;97 NNV/9
0/*R > 1: B 7 5 - ,4407 47 09/+V09/ .
0/9R > < X 7: B ? ", 4421 %07 )9+V)9.
R 710 7 %1 0 1 71 7 %% 1& % # 1
07 11 ( @@ (¢ '0@8B (- Y
J? /9*V/9N
V+ O >1% 7 1 7% 1 = 7: B ? D ,4+77 OH?
YNGGV)NN+
8% ® 00 17 7 1z 21 @ 70 3 A7 7%
7 ( ? ( 1( - ,4+,797 .G*V.06)
/R 23 7: P (- ,4+-7 &) 9NO)VONGS
0/GR = '"B> 0@ ?': D 0 : ? D
,4+47 997 8% .V8)8
ONR @ D 1 - A ? , - > 1 +.74%82)9)V)9+
0//R O # 0 1 = " +.727 %497 GNONVGNG9

)



“.R 6 (C@!'>2 133 (! P? 5 - ,44.7 337 9G)NVIG+9

0.*h 2 > " 31 72 %( ?&07 A 13 ?
B & %> # - S - - +.3.7N/.

0.9" O #11 73 1<% > ? > ? -
,44.,7%0;79/8)V9/8+

0.)R 1(> 7 ? +.777 ; ;7 000+V00G)

0.+R o | ? - * 4+ 7-7%J7 +G8V4G.

0.88 @ < << : 10 < 7 71 % | 1< 1 @B 0O !
1>> 11 ? 1B 7 - " +.33788 /*8*V/*88

0.0R 7 "%B A 7B 12 2 127 0 +.77)
;% /9.V/))

0.CR 2 (?’: B A 27 12 = 0 , ?
+..,7;E2)9.V))8

(.M 0&11 "B ¥'’B(1 ANO@1 ?- * $ +..07&F? )9+0V
)9GN

0.R @% = 7 ( L4447 HE? 90/V9G/

0..R % (@ 0% - 15 /  ,44+7E1)/99V)/98

09**R <@ (A | ? 71 7 - +..07 07 00+V
0G9

09*R B : > ;o201 1 & <1 1< % > ?
- "6- - +../78G/V8N*

"R (> 10 ( 17 - 11 % ? - " =) YH?
0G*NVOG9/

W*+R 74 %4 1% 4 - /  +. TN /+V/G

09*8f 13 2% >@ °: ? - " L4+ %;E? 9GN+VIGN.

09*OR  <=X 7@ % % @ % B 7@ ? 7 < ? A 9
(R | ? : ? 1 ? ., - > 1 1 L4+T'FQ
9)90NV9)9G9

09*GR 0> X! 5 - ,4427 J%) N9*GVYN9* .

09*NR @ 71 <z 11 @ 4 % A > # 7
% %< Rk @ "<z 71Q@4 % > # 7% %
< h - " 447 %E4? G)/9VG)/N

09*/R @ wo# 7 1< = 7@ 10 # )

ANT 7 7 D# 72 @ ? , - > 1 1,4,

)*))9*N8N

09*R @ > X 12 : 12< 07 < ? "L 4+-7047/NV.9

099*R % @ %< 1 ( 7, > 1B ? 71

+..370;F?+/9V+/0

09R % 17 7 - "+.247 . N

QR 1 - < 7 % 1< 7 - - +.737 HF? )9**\)9*0

099+4R > 7 <0 7< 0 : ? - "L TTI W40 0. *+V
0.*8

098k 2< 01 7 %@ B ? < 15 - ,4+07 %E? 0*N8V
0*/9

099R :- B 72 % 10 A :K % BD ? B ! 14 7%

= | ? ., - > 1 1 4. VEW )V

+)+



099GR 11 7 % @ B 72 3 13 1 10 : 7 %
7 < 17— " L,A4+3197)/G/V)/NN

QOONR 1 1 A>& & 17171 71— - ,4+0? F%? _G)8V.G)N

QIR < - % 0B ! &# 70 % 0% % A5 [/ LAHE)
++N+V++NO

99.R > B 7 % X 1< 0 1< X 7- L4, 47 Y%
.8/*V.8/N

9)*R 7 4 ? 14 % 7- * § ,4+47 %%4? +89.V+8N/

QDR @ @ Ar’> @ 1014 ( ? "o—- +.3779J7)).V
)t/

Q)R 7 4 ? 14 % 7- *$ ,4437 %437 0)9*VO)N/

9K OB 2 #& 0# #'(C 02 # /  ,4+,7FE?N99+V
N99G

98 > B 1& 2 <B 172 1*"—  § ,4+/7E2G8+0

QR @& (AP0 (C 71,0 7 - "oh % ,44+) +0/V+G9

Q)G 3 B 1> 7 % 70 1 15/ ,4427979G)0VIG)/

QN > 3 1% 7 @ #'> > ? D I /  +../7E7G9.V
G)8

9)/R 7> 10 : '!@2B? 5 - +_.37HO? +/*/V+/*.

9.R >3 7% ( 7% 7 ( A? ( D B
+...7;0?7)*8GV)*0)

09+*R < % @ > X 7 < ? - ", 4+42 %EQ? 98N9/V
98N)*

9+9R @ % L7272 & 1< £ 25 / ,4+07%J? +90*V+90+

©OHR <2 2 1 20 P?2<3 7 , - > 1 1 ,4+.7F9? 9+/)VI+/G

©O++R <2 2 01 7?2 27 2 -7 73 1 5 - 4,47 9F!
98/8v98.8

09+8R I 7 - <2 733 123 <3 7 5 - ,4,,79J37 0GONV
06) .

©O+R < -2 % ?( # 10 'B (5 /7 ,44,7;78GOOVBGON

09+GR < % 1( @ 7% 1 A < ? - " L4+
%E;? G*//VG*.9

9+NR P ? % 1> 77 % > '"C % 'B B I( 1<
< % 1 - A7 < ? - " ,4+37 %E&? 9GG//VIGG. 0

©W+/R 1 % 12 <71 ? ? - " L4+, 7%E;? /*)GV/T).

9+.R B 7% < 70 A R 12 & > B 71

1< 7 < PEN_ ,4,,7E70/)V0.9

098*R % @ B? 11 '7 % > 7 % : 7 < [
,4+37097 9N/ .VON.8

0989R < % @ > X 1> 0 7 < ? - "L 4+/1%ER
9/G09V9/G0/

@8R - O 7 o< 71 | AR 7235 71 +.72)
%H4? .V))

98k BB A "B 4 17 0 'B @ 122 127 1%
A 74 04 ? +../7 ;H? 9GGGVIGN9

+)8



988R & 1 0% 1%!10<@ ? O« » (E 107 10
13 <0 0 (> 21 @= 1( - LA+70%:7 GOV

608

98R <4 (( 7 % 1% @  C: < % k7, I

1 J¢: "% 2@ AC 3 1 1A < 7
, - ,4,47%E0? 9)NOBVI)INO/

98GR (4 ANz 2 10 7 ? /  ,A+3)E& 8N4V
8/)

98N (4 A ) — o LM% N

W8/R (% ( 1 771 7% 0 > - ", 4+770579N/G.V
ON//*

98.R > 721 @ - 441 %47 JV9/

090k 1 7 2 1 % 77 % 7@ 63 15 [ ,A+T704)
NGN*VNGN+

090%R % 0 4 7 0% X 9 1> () 7 0 ,
% 10 % @ 0< L ,4+3 %07 08/VOON

9O @ @0 2 < & Y =R 444 331)GOV)G/

OHR 26 < (12 (2P 10 ( 7- - ,4,+7 097 GNOIG/0

908 % > 7B 1 : 700 71) 5 ,4447%8G). .VG+9*

00R < (< (12 1 7P 73 7z 0 75 /[ ,4+.70% SGNGVSGN.

090GR < (?< (72 1 7P 73 7: 0 75 /[ ,4+.70% SGNGVSGN.

ONR (% 1 <1 0B 701 O # T—* L A+3) W)

080ONV00)*
QO/R (2?26 < (? 3 PH 7 @ 12 20 (7 =
,4,,7%; ;7 88+9v88+/

90.R % |, 7, B 1< = ! B A% 7 - B 1%
B % X ? @ 7z, ? ,4+07 H9? 0++VO+G

OGR 2 (< (27 1267 (7= - ,4+.7EJ? 9*90V9*)*

OGR <7 < (6 (C -1 - - /44770872 9%))VI*)/

OGR < (2?7 %> <4% A&O 1> < > 0 B 7?0
% ? ¢ " D" L4+/7%%4? 9).08V9).0.

Q9G+R 3 % 1 @A A 7 =" LA, %F /. *V/ .8

Q9G8R = *f 17 7 @ - 270 "%, ? +.3,70F?8*.V
8)*

QOGOR 1 = 1> (3 ? ? - +..ME;?
0/NVO .+

9GGR % B 71 <0 11 >0 17 % % % < A7 ="
- LA+ 2%37).+)V) .89

QOGNR = % 7 0 A > B : % > 7?70

,44+7 ;42 99G09V99GO0.

OG/R @ > 1 0= 17— o 4+47 %%? 9++0VO++N

9OG.R > B 12 <% <0 00 1 (> -
0 & < % 1% 7 % 1@ : ?
,A+47 ;87 9*9INVO*9+*

ON*R % |, 17 B 12 - A ? 19 D ,4+/7 J&) N99*V
N99+

+)0



ON9R 7 ( 0 > B, % 1 ? = ? , - > 1 1
LA+ 187 )*99V)*9+

QON)R % 7 % @ IB? < 7?7 0% 7 ="
,4+.1%;7 98)VIG+

QON+R % 1 - ,4421079/0V9.8

QN8R @ A ? 2% OB 70 ( "B1 (> ?
: ? , - > 1 ,4+/7F0?9*0G8V9*0G/

QONOR O ( "B, 1B 106 > 0 A 7 - ? ,
- > 1 ,4+77FJ? 990N8V99ON/

QONGR 1B ( 717 "1 % 77 ( 71 ?
( * ,4+-7 ;07 GGN+VGG/0

QONNR @ ?: 3 ,4+-1F7GN

©ONAR - <B ? | 700 7% 0 O ? #7 B ( #?

0 7 % 00 e ,44-1 E4F? 9G9)V9IG90

©ON.R O @ 7% ( 70 ( AA?1 %= < B ? - "
,4,,7%; ;7 09+GV0988

09/*R > < > 7 <@ 7 % < ! 0% 17— *$
,4+3? %%J? 0+/ . V080G

09/9R% B ( 4% A 0% 1 - ,4+,7970G.VONO

AR B ( <, 7 1 ( P> <> 7 0% ? - "
,4+07 %EJ? NGN) VNGNN

09/+R % 0 70 0 B 7 0% ? ( " D"
L4477 UHF? +*+*V+*+0

09/8R A?7 % ? 0% 1 1 % ? ,4+37H

9/R <@ !0 ? 7( 1 (7 : 7 % & 17
- A 017 7( * 4+ ;378G)8VEGHN

09/GR <@ ? 0 : '>B ? 0% ? - I &y A V]
.8.8V.0*9

WO/NR O (C?272070!': 7 % ?:z 0 B ? 0% 1

- ,4,+7%370/0V0.)
W/R <P 20 (C ? P66 <k 12IP%1%IP 10103 12 (B

0!z '5 /  ,4,,70;7909/V90)+
©/.R O 7( % %A 121 7?70 ? ' ,4+27 %9H;?
9+N)V98*9
09.*R 1( = 7 % ( 'O 7 % 4 7 - 71
1 72D ) ,4427 HO? N+OVN8SN
09.9R (? 3 1 (B A- - ,4+,7;9700/V0G*
9.)R % 3 1( L4470 T%F +/ .V+.0
9.+R : > ? *$> +..07%E? G9V.)
9.8 1 % 12 <& " +...7%;H0? 99V)/
9.0R B O > 'C *$) , 4407 E? )+/V)0*
9.CR 612 3 131>2 121% % P12 - 7 @ <Kk %IPI1 1<
(<B 7 12 ) > * 4,798/
©O.NR 2 :- 6B 1 % 7: 2: D 4,47 %%? 0/)NN.
09./R % 3 71— 5 > +..,7:7+WN
9..R : > 7=  +..+7HF?)*0V)*N
0)**R : @ 7 12 e ,44-1 EOE? N)9VN)N

+)G



D*R < % 0%E ? A ! A% 2> ! i *$
' L4477 ;H? )N+V+*9
DR % #7000 7% #7% 7 0 # 0>
& A?O 70 1 ? D 1% 7 # A (
* 4,4:8 )/ )N
O*R B # 1: & 7 <z 70 & O ? - ,44+)
E90? 0.NVG9.
0O*R 1 11 +..TV%H DI/
0)*OR I ,4+/7 H N)/VNO/
0)*GR 1 7% 3 ? . ,444) FF) +9V8.
0*NR < < - % 1 "B > 1>0 ?
- +..77 0JE? +N9/V+N)8
OD*R % @ 7 - ", 44-)F) +GOV+N9
O*.R O 1B <1 " ( AN@7: E 7 < ?
- ,4+/7 0997 9% /+*V9*/8*
0)9*R 0 ( <1 7 < 1( : D ,4+07 047 90+.)V
908++
DIR = ,3A<B@ ? +.227 8% NO*VNO8
VAR >@ 27— D / " ,442VHE) 9+N*V9+/0
Q)9+ 1 A?> ! ? i14 ? ?
D +.3,70E7 . ./VO***
D9R % B ? % 21> 71 = ? +...7E9? N)+OVN)8)
DIR < @ #?1 0 7 % ? $ ,4+20E;?.)8V.8*
DIR 7! ( 'B  : 7%!, 0 7 - ) - ,4+27 %H? )OV+.
DON O 70 ? 7,7 1< 70 1% > )
- ,4407 %487 IN+99VIN+9.
DI <! @ 1 0 = ? ,44/10;79G6/9V9G.9
D9.R BB 72 @ 77 ( 12 ? = LA+77 HO?
*98.+19/
O)*R % : 1> 7 % 1> 4 ? > 'B 4 0
7 % # (% 14 ( 7> ) " L4+.00478/\N
DR % 7% % ? A0 @ ? 7% @ 70
.0 1 7( *  4+3)E;2N*)VN99
DR 1> 7 < <z #1717 O ’0<( 100 ?
( "D LA+ U%H? 9N+HVOIN/
MR B @(#? & >0 11 : 1(4# ,44+)
;47 +%9GV+*)G
0))8R C » Q 3 7 ("% # 1 > 1012 () > 71
(7:1"/ ,4+47F9;7908+V908/

MR (CC 70 70 < 0 (@ 7, 7> 70
% 70 $ 0 : 70 1( ,4+0?7 F%J? 800V80.
MR PC P33 '"B(C "P7 %3 001 ? 120

: ? " L4400 /*
N % B - AB <@ *$ ,4+3) 114G V+.9
DR @1 17 # 7’z B 1> (7 7 0 ?
,4+27 007 8+/V809

+N



O)R (3 % @ "2 7 %A1 - ? , 4441 E&?
980*8v98098

D+R @ > 71 0 : ? +..,7E%? 9)G//V9)G.8

DR 1 B 7@ 10 1< < B '(@#? B ?
- " ,4447%007 9)G*/V9)G*.

DR OB % 710 < 11 - 7— 5 , 4421 H? 8G/V
8N)

QO++R < ? e ¢ 7 17— # #4799 9+GV
98N

D+8R < & 2 67& < A- 5 - ,4471%0? ) .)V) .G

D+R < (< B 70 ( 71 ( A7 0& 11 > ?:
(¢ ,4+37 %%? N+

OD+R 2 - A 'B @ 720 'B 'B 'B@ 127
, 4427 F&? 9V0

0)+NR < 7 % 7 ( ,4+27 J&1 G) .VGG9

0)+/R % 7 % 7 % ? - " ,4,47%;07 08G9V
08NG

0D+.R 0 % & E 7 , 4407 H%? 9*/)NV9*/0)

0)8*R O AP % 1< 1% 7— * § L4421 %4AH? (99V.+.

D8R 7 % 70 71 5 - ,4+-104%;? +09 . V+0+*

Q)8R <1 ’"0B2 " - ,4++7E20*.V0)8

D8R 1 1 & O 7% 1 X0 - ,4,+700?70)VG)

)88 % % #0170 X 7> 7 @ ? ,44-7%%0? N+VNN

D8R @ 2 12 4 12 B 'B 71 5 - ,4,+7 040%? +9++V
+9+/

0D8GR 7 @ 'B, 1% % 15 - : ,4,,180 ++G*V++.9

D8R O% ™01 4 D ? > ? O: ? 4B 1> - 1
, 4,47 F) GBOVGO*

D8R <2 1< A | 121 "/ +..37;%&)/0V)/.

D8.R 7 0 'B7 1% % 1 ? O*+..07H )NV
)6

0)0*R 1 ( D?’(C BA ' ,44 .7 &H? )*80V)*08

Q)O9R (U | ? C ) * " ,4++7F9? G)V/N

DOR (<@ "BO> ?1:-:0 % 1 % O <% 7 7 %

7)) +..270FF? 8.8V0*G

Q)O+R (% 7 <@ 'TBO> 7 <# & 7 O*+..2?
J? ++9V++8

Q)O8R <>; 7% 1 ? O™ +..37& +0.V+6.

QOOOR 7 1< 4 ? O* ,44+ 0% )8.V)G9

OOGR O (4 1 $ v TIH- D '

$ 1> ? "™ # $% 7,4,+

ODONR 27 76 ( ?7- - ,4+77F ;7 888.V880)

DOAR 1L (% 1 > ¢ O# 7 ? 1&
@ 1( < 7% O < ? ' L4447 %F;J? /)V .8

DOR 1L (% 1 > ? ? ? 1&
@ 1( < 7% O < ? , 44+ ;410))GV0)+)

+)/



DGR B ( 1% 7, 71 ? 7% O ?
- - ,4,¥1FJ? _*G/V.*N9

DGR O % A O 24 1z %= 1> 10 7% O 14+

44,7 ;% //9+V/ /)9

0GR @ 'B A< B % 71 & # A& > 1<
B #7% O 71 @ 7 % 7> ,4+27 %HE? ))9V
)/

DGR , % % @ # "% < ? : 7 % !

7> - , 4,47 F& 9ON9 . 9VINO. .

0)G8R : < 7> ! % - 7 4 > 7 7 % E
1%1 < ? B= 7- 4,47 %F? JNOBV)ING)

QOGOR O < 2 7 <@ < % % 1 1 17— - ,4+37 FE?
9)8)GV9)8).

DGER 1 % 1> < 7 12B 7% 0 - @ 27<!iz@ ? <IB
A 'BOC 020 ? D I /  ,4+/70E? 8G++V8G+G
OGNR 1 % 1> < % 0 ? = 2@ 7! !tz @ 7

'B12 1 /"5 L4119 /**)0

DGR % 0O 71 % 1> < <1IB A 7 7= 721 1<
@ ? @ # B @ ( 71 D ,4+/7H9? 9*V9/

0)G-.R Ao A2 >A1 5 27(«< < > 70 C" * -
" 4437 0H? 9%)NVI*+0

ON*R (B @ 7% % ? : <10 N | ? 1%
- 1 ,4+.7;79+*_VO+ON

ONR 4 O % 0> 1> (7 72 O 7 =" - L4+ 0%
NONVN)9

ONR @ % B A > Y (C 'T7T% 7@ ? " ,44370F?
NONVNG)

ONHR & B @ ?0>B ?2< 7 7271 >% ? +.7+7 %%J? 98NV
90N

ON8R 1 - A 1 1> 74 7 - - ,44+1E? /OV/ .

Q)NOR % 0 7 0 % 2 70 % (% ? ?

# 70 9 % 5 /  ,4+.70% GHN/VGH/)

ONGR @ % ? 'B : 7% 1 ? - T %%’
)0/)HV)0//

Q)NNR @ $ ? , "% % 'O # 17,1 70 0> 1™
> 0 ( [ ,4,+)FE? ))G*V))G/

ONR % % ? +.7270F? )+.)V)+.G

ON.R 1 C@ "% % 7)) 1 - +.7-7 %4H? +09V+00

O/*R 1 A?@ A? B 1 & B 10 A0 B 110 ?
> 0% 00 ? KB L,4,+7EF;? )9***+8

O/%R 10 'B 7% B 7 % 7% % 70 1z
B A% 2 70 % ? ' ,4+27 %9F9? 9+N+VI+N.

0/)R % 7A 07 @#? 5 - ,4++7 JH? ON*+VON*/

O/ 7,8 0 7 A% B ? - " +.337 F4? )OG8V)OGN

0O/8 2 - A 'B @ 'B 'B@ !12'B ? ,4427 F&? GV
9*

OD/R 7 - A ? %& 71 ( 001 7 7 - ", 4,+ %07 N9+/VNOO*

+).



0O/GR = : 11 #7271 (>A?70:- 70 o Xx? 1@
z 1( ? @ ? ? , - > 1 L4+20FP
/NOVNN.

D/NR % 474 74 "% 4 1% 4 - / +.777%J? 9/N+V9/N8

O//R (> 07 <3 ? - " +..07 %%J? N+88VN+0G

O/.R ( % <% ! 5 - ,44,7HJ? 8NO . VBNN*

. - (1 A< % A O 7 - " +./,79/N0OV9/ /+

D.R 2! 7?7 0 1B < ? 1z 0 - 1 1<

%0 ? @> 7 - " ,4,,7%;;79880/V988G)

DDR OB 7 < 'B B (1 ? ' " L4407 %;)
)-9.V).)G

D.R @ 1 23k 2 715 / L44-7H)IN)IV)N)8

0).8R < % % ? +. .37 FE? 9909V990G

Q) .OR < 7 0 : ? 1 717 ? +_.-7F4) N+)NV
N+8*

O.GCR - = 1O*" ' 6 — 6
- 1 A& 71 1,44/

D-NR % - 7% >3 " D -
%40 7 0 7,440

0)-/R < #0< : 5 - +_.73?F0?+0.9V+0.8

D-RO0O:-B ! ( 1& 7 1 # 1( ( +...0%9?
9)*NV9)*.

Q+**R ? / +.7-70F?0/00V0/0/

+*R P (C ?7<O0 % > ! - "B % ,44+7)9+GV)90N

MR % 0 % B ? 5 - ,4+/7 &1 )G8IV)GO.

+*+R > - ( [ B ? / +..,7EE?0/G0OV0/G/

0+*8R <(# A: 110# "% 1 > 12 2712 &1 ! 5 -
,4437 J0? +N89V+N8.

+*0R 1 1 1 '<0O0:- ? 5 - +..07H4? N./V/*G

M*GR 1 ('2> 1?13 2(0@ ?- - ,4+07 F%? G//8VG. **

+*NR % A 9 : ? ? /  +.27782)9..V))*8

0+*/R < ? 00 ? - " +.0,7J;70/)/V0/+0

H*R %71 "% :-= 70 ? y — > 1 +.7370H? 8NNVEN.

+9*R P I ?0@0 1( < ? | 122 (70 «< 7%
C OB 1< A [/ ,4,400G/G+VG/GN

+H9R O % B ! % B ? /  +../7E;?GNGOVGNG/

+OR - 4 12 2 70 A -7 17 @ 71 5 -
,4,+7040%? 9+.GV98*9

0+9+R 4 4 - "B % 12 = ! 5 - , 44 ,7H3? 1)9*V.)90

0+98R % B ? - " +.2/79F ))/N*V) /N9

+90R O , 1 % 0# 1 O 71— * $ ,44.7%4&?)800V)0*8

+96R OB A ? 2 70 ! 5 - ,4+77 9E? N*/0VN9*9

0+ONR % 7% > 11 70 A <O '5  / LA+00W
)N/\V)+/)

+9/R O % ? <z 'B (B 1 ( 1< A ? 5

= ,4+77 9E7 N)O*VN)N*

++*



+9.R 4 02 'B7 A 'B7 77 "B, 70, 17
7 7% 4% B @ 7 5 - ,A+209%) .//GV./.8
0+)*R @ % 7, @ ?: 7@ A1 O : (- G
7 ? : D) ,4,+) OH
)R % 7 > 1A <% % @ # 10 1 A | ?
7 % E'(B3 7 %@ 7< % % ? -
4, ,0%; ;7 98*)GVI8*+*
R 7 <0 ! ? ko ? /  +..31E®
N)NOVN)N/
0+)+R < < A > A 0> # LN (C 1% 0% 1A
J? u 0 1/ " 44,7 &) 9+0V989
0+)8R 7 0?7 0 (; 7- " ,4+770;7908)9v90889
)R 7@A 0& 1> B!z 1 = 7 < 7)) - ,442) ;&)
9NO8VINGO
R, % ! 5 - ,44.73;7 .8GV.8.
MNR 2 0 ( 7<% ? AT < (> 7> # 9 - "
447 WE4) .G8)V.G8+
0+)/R OB ? 1% 7 "B % 7 >0 1*E_$ L 4+T779) LO/NV
.0.6
0+)-R 1% & '@ ( 2B ? - ", 4400 %037 NG/)V
NG/+
Q++*R 12 B 15 /442797 99NNVOON.
0++9R ( ? 7, 2 B ? /  ,44.7F4)9*8/V
9*Q*
0+HR 7 17 @ % , ? / +..30E97/.09V/.08
(++ < B > 700 > 15 - L4+ .2 %37 +GO+V+GG..
0++88 @ I ? ,4+07 ;J7 9VON
0++0R O 1< % % A< O @ <> 1@<> 1 H <
@30 "B 11 & 4 a 7 =" A+ &)
ON.NVO/*)
0++GR % B !B X 7 B 7: 2< < 'B(? B ?:<B 10¢<
12 7 - - ,4+,7 ;97 9988+/99880
0++NR % O @ A1 A | 7 5 - +..27HW) .*80V.*8/
0++/R 1 B ? - " +.337 F42 99N+VION/
R @ > X 22< 0 <% 11 7 < ? -
" L4+, 7%E;? LON)V.9/)
0+8*R B 1 & B B 10 1%~ $ ,4+07 F? 9*889NV9*88)0
+89R <2 ? 1 270 P?7<3 7 , — 447 BEY? 9+ .GVI8**
0+8)R O @ 0B 7> (7 7 O 7 - *$ ,4,,7%00? 9+09GV
9+08G
0+8+R = 7 '"74 120 'B7 - " ,44+) 337 N++VN+/
0+88R ( TH T $ 6l "1 Mmoo D $
? ? T # S % 7,4,4
+8R @ ? @ ? @ 171% B 1< % 17 % ?
7 1@ ’>:z 70 > 1@ D T ,4+,7 FF) N8+NV
N88.

++9



+8GR % B X ?: = 12 7% 12 % 'B B 1( +...7
;407 GOGVGG*

(+8NR % O > 10 0 @ 'BB%B ? (: 1% &
@#7& O 1 70 : (- # <K&z Y D) - , 4447
;E? 8+N*V8+NG

Q+8/R & 0 : ( 70 I: ? 1200 0 > |
@ <% 7 = 7 /"5 ,4+07%4? *9))888

+8.R O : 0 ? A< O 7?2 0( T,

1 7% = ! (= 14 A 7<0 A +..2
0JE? _.N8V.NN

+O*R 7 @ 72 12 0 12 4 'B B % B X ?
,4+,7%F%? 99.V9)/

G+HOR @ ? | A0 % B ( 7 <% ( "%
1 0 > 1@ > 711 ,A44 7 %F4) 8. )*V8.+*

HOR % ( 21 (C 0B@ ? A 1"7TH'%B<&IE (& 00 !
O# @7 # 'B 1 AN@ 1 A ! - ) LA477 30 +/ N
+..

+O0+R % 1 ( < 7 1% % (0 00 O I

'O 0 > 1% D ' " ,4,47 0F 8GOV
8NO

+08R > - 720 A 17 - < 7% O 17 010 )

1 ,44/7%J? ))*9V))9*

Q+OOR 'B%A 0 > 10 ? ", 44.7 %F? N9QVN+*

+OGR > - % ( ? > 0> 70 : 17 % 0 > !
@ 17 010 D) ,4421 347 (+GV.8G

+ONR > - < % % (> 11 A 17 % 0
> 1@ 17 10 ? - ,4437090? 90ON. .V90/99

+0/R ( 1 %= 10 A 7@ I: 7— D I ,4+.7%;79/8.V
9/00

+0.R ( 7z 71 %= 7@ I: 0 A 7- ,4,+7 007 ++*V
++0

0+G*R (U | ? > 0 110 : 1> @A 7 O*
+..07 F7GNV/9

+GOR @ 17 0 < (B : ? B 7 > 71— 4,4+
;76G*0

+GR < ( 7z : 12 <& = D) /" L4407H0?)0//V)0./

G+G+R % 7 7% 7 ' > A@ @ ? +_.=1EH?
0/0v0.9

+G8R @ > 710 : ? +..27%;? G*VGO

G+GOR ( 7 A < B 70 M(C > "00<3 - <& 1 /"
5 L4+4F

+GCR < & 0 @ ? > Y= *$ AL %AW +9+9V+90)
0+GNR 1 % - % (01 1- 5 " ,4427 %H? 098V0)8

HG/R 1@ N | 7 ) +.7+)%;H? 99.V989

G.R O % % %A 7 ? - —  L44,7E) /*NV/98

Q+N*R 1A %< 4 7 7 +..07 0HJ? 969.V9G)*
0+NOR < 70 : ? , = > 1 AAMER))+HRV)+++



0+N)R > 1% < 1% @ @ ? -~ " L4401 %0F) (*+/V . *8N

0+N+R O < 1 1% (1 ? ,44.7 ;97 90)0V90+9

0+N8R 1 % : 1% (1 ? - " 4407 %0J? GO9/VGO9.

0+NOR  ( ( 1% (1 ? . ,44.7 807 0%)VO*N

+NGR O 7 <@ 1% 0@ # ? ( " D" 444
&9? 0ON/V00/+

HNNR % @ # % O < A 7 . ,4+47 8 ;7 NN.UN .. *

#N/R O @A 7z @ 10 - ? - ", 44+) %OE? /GGNV/GNN

0+N.R - 11 > @ 1< % 7 ? 1 ? R 4|
J1))/NV)+**

+/*R 1170 1 7 > ? - " ,4427%09? YGNOV)G/9

+/R , (B ?0BO ? > ? ( " D" 4. 208E7/9/.V
/9.+

+NHR <0 1 ? -~ * A4T) ;) 9N/VO)//

0+/+R > 71 1(14 0 A ( " D" LA+
%47 9/++GV9/+89

0+/8R 70 - ? -~ ", 440 %E% N.N*VN.N)

0+/0R % B @ % % B % 1)?: 15/ ,4+00 %) )+*V
)++

0+/GR O 1177 %00 # 7 < 71 0 % 7¢<
7 7 <@ ? -~ ", 44+ %0E? G)OVG+)

0+/NR < = 1% (1 15 - ,4+/7 %%? G. VNN

0+//R B > #a 17 > #a0> D> " L4,+¥100

+/.R @ <1 17> 1 <@ 70 ? - ", 44/1 %0F)
+//V+.0

0+.*R

0+.9R

Q+R

0+.+R

@ ™ ( 10 A5 - ,4+31%F? )09)V)0)9
@ 0 A - - ,4427%37)9) .V)9+)

@ 7 >D X 70 A /"5 LA+TI%E) *)*ON+0
@ [ #

ol oNoNe)

? ? T #O$% 1,447

+.8R @ 7% ( 1% 210 ? >DiX?1 71 7% O
% 7 A0 A? ) - ,4+31 OF? G*+VG*/

0+.0R @ 0 A , - > 1 ,4+-7FE?+/8.V+/0+

+.GR @ 7 ! +17 " * ! ?

? " # $% 7,4+0

Q+-NR o >0 < 1 I # : (> # 1< #
& o= >$ 4.7 %4% IN+V)/9

*+./R 1< ?27CO ? +..27 FO? 0+G+VO+N*

+..R @ : 1< ( #17 ? ", 4440 J) ++9V+HN

B**R % > A ? 7 A 2% &aklA? B 7 6 1% e 7@
> ? ,4,+1H4A1))/0V)) ..

B*R < 1 17 % 0 A - ' ,4+37 0E? /80*V/80G

08*)R > | 7% ( ' 5 - ,4+47 JF? /+09V/+08

08*+R : & B A0 ! 5 - +. .37 HO? NO9)VNO90

8*8R 2< 01 7 %@ B ? < 5 - ,4427%;7G)G)V
G)G.

+++



08*0R ( = A 77 ( Y NOIE > 7
> 7( 0> | A N - L4+770& ./NV..9

8*GR B @ 77 % - ", 4+37 OE? 990NV99GO

8*N8 3 P <7 1% = "7 71 ( A 210 # 9
- - 4,47 FHY ON/*VON/+

B8R % - 70 % 7 "M <> 11< A5 /
,4+71 047 9%9..V9*))

18*.R O "7 % 1A  11<BT7A " +. .77 %8897 IN*NVON* .

0189%R B - "%  #15 / ,4,+)0E?989GV98)9

0899R > 70 H% 1z # 101 >7 M > =4O
04%F? 0/0GVO/G+

189R & & @ ? 71 & ) . 447
%F? INV.).

++8



*H:OO 1]
1

5#

<D
<B

5

XB=""

(B

5#

-2

I> A ;A A

A
9 A DI ;ADT A ;AL
|
&
%177
91/! A 100 8 *R! IN!
# 70 Q)
# %1
# # %1
A
Q@ A
A A
8! A 1A
QQ A
@0!%017, !
A ;
JAA
A
H C : -
? #
91 A4l +] A Al
UE #
A
$ A

++)



#B!

# <Il

# 5
#5
#5<
# "

# xll
H>
#)
I<"'B
%

$ll:
$&

5#

7 A
! A A ;A A ;A
3,
%170
5INIO OIA 1!
5> OIA 1!

7 D -
YA ;ADI%  Al8l4; A
9l-A ;AIN!

91-A ;A

7 /8 -

7 * P *

7 " C -
R
- Q™R
> A

1
@ B %1 ? ] 97980
B #

(
K7 L/8 -

/8 ! !
(or gesa \ 1
% %1
% "(

)
%
@

%

) *
>
(1% A

¢ D *

( 5 1*7 p"1* 1

C 5 1*7 p"1* 1

( ?

! A

ADIA DA A
A

+++

"

o



O = #
* )?)?87GN! A A 10!
< !
- 70
A
A
! ;A
* %1
%1
%
= B# 17 $
E E %1
& A !
&5 * 5 17 p"1* 1
&5 ( * 5 1*7 p"1* 1 "
*$ P
& 1
@ %1
6
=0 .
A
7 %1
< 1> A
7
< # 1> A A
< B A
< I> A A A
<# I> A A ;
5 )NGIG7 A A ;A1
B 7 $
#B 7 A
! 7 A
$ $ i/ D
A
5" ( _
& 1 o (
7 A
= - +17 A Al $
D> #
> $
S &~ , )
SS |

++8



- * )
* *

(0] 0 (0]
0 0] 1
(0] 0
0] $ 0]

A A

6
$

A A
( ( (
(A (A B
% % %

A

@ @ @
7 7 7
7 A 7 1
7A TA 2
& & &
> P
Oo# Oo#
"2 N0 # ARI T A o# A
)"+t 2 N0 # AR! o# % A
+19% Al 1 A
)+ A

2 il A A
( (

++0



H,N" > CO,H

++G

AL
A 1A
: I
- !
_ A -
- U
_ A_
: [
E*I+1 A
eje ?» 1+*
p!% Alz
91% Al:
H% Alz
+1% Al:

1



el ++-0%21 %1 G** %: 7 +**1+)* B? %Q@4! ¢ 17 1, o1 !0
(0] (7 A "1 o1 110 A

el ++00°%21 %1 G** %=z 2 +**1+)* B? %Q@4! 17 1, o1 !0
0] (7 A "1 o1 110 A

++N



*x

*x

1,

01

+4+29 921 %1 G** %z ? +**1+)* B?
0 7 A

+4+30 921 %1 G** %z 7 +**I4)* B
10

%@4! ¢ !7
"1 01 1!0

%@4! ¢ 17

++/

A

4;

7> %0Q@!0

o1 !



% $479 911 %1 GF* 0%z ) +FFI)*B) %4l ¢ 17 11 A >
4% 140
*x +4.9921 %1 G** %z ) 7 D 4% 0% %' y4.917 # =y 1B
oL 4 oy % L/ ( 7 $ 0

7 'B

++.



*x £,49%21 %1 G** %%z 7 D 4% 0% %' y4.917 # =y 1B
LI 4 o % - ( 7 $ 0

7 'B
% $,4-921 %1 G** %z 7 4% 0% %' y4.917 # oy 1B
-1 ¢ 4 5y % L0 ( 7 $ 0

7 'B

+8*



**x +,,9921 %1 G** %z 9 7 I+*0* %' y4.-917 # o, B! !
-1 4 o, % L3 ( 7 $ 0
7 'B
**x +,/90 ) 174 @2! %1 G**%:- ?)/*B +** B ? ?
TH*F 0 %' H4 .9 O !11%11:- - 1111 4 3 +- 0 # b
0 # - - 8 10 @ 7
) 1@ M B

+89



% +,-90
Q)
"4 4 L

%21 %1!@
7 - 4+* Q%

SG)Y@ @y 9** E

% '

G** %= 7 +** B

Cl>

Y4 .91 < 5H4' 44 -9

+8)

:G)



8P * §
.+
@) ) 7D 3
Y] $ =
? 0] W
4(0((0 &536" 3 # A
7, @0% !
X % A
(1, : 70((01 B = >
= D
% %1!0 ? P P,? 14 o(
o 17 41 (0%.,0 :B Bo7, BO 1,%% ,@ = 0]
%1!: ? 0] @
P P, = %D @ O&G** =
: 0]
% %@!0 =
# % % % ( 1'%0'%
= 7 A ! O #% D
0] O 77 > Bl@, B, 1 @2¢&,0 (@', (#
# % (
@ @0 @ : (¢ 17 oB? D
= (0] $ 7
? 3 # 1
7 $ 0] = # $ $
0107 O ( %, 0 (@ :u = 4
4 ? $ 0] #
: 0167 = $
$ $ B

+8+



7( $
& I > <4 00 , %O !
1, <¢ ?7(BO@ 1( %, 1?70:0 :02 OB:<0&0 <41 0 7: (%0 ? 01%

>Ur1(,70 o( o4

, (4 e = % #

% # X
0] % 0oB

# % (

O #%

B 0] 0 1a0@ %, (
%0P,%,(,0 < $
3, %% 1 &0 70 71, - %01 4

0] 7
W ( o017
( =$
= & il B
# $ B
% ( # 9 <0 1 73 (
# %D
& ;E > 0 1
%O0P,%,(,0 < ? $7?
$ (
> # X O O
@ a
= ? , ?
<
B
¢ 41P? 7! ? =
= @) | %
# = z
< A $¢

+88

21

01%

7

>ut 1, (4 01 >1,

?7: 1 g0 &O*
3
(
X$ (
oW
= #
B #§?
<
B
$
# 3

1701 14 B0o4(@3 18807 (41 310( 4 01 >1, @

@’
Q7,%4

ow



1( ? $
0>0 0@ >$ (" o# @ ? = $
$ = @A =
& o = (0 ? i ¢
o = $ : 3
7 = - (7270A (A
= o 1
W D & O 14K&, 1 "PL@ %, (O
&, 1 "PIB 7 = # 3 (
"# $ & B #
D
O #§% 10 # 4 O #§% OB
# 7&) ) @ 'B |
$ ( ( o
? , ? X A
W
7,%4 3,%% 17 A oB? = &
W8 ? e # D &
# : $ A
3 =
01% >U" 1( , ? & 9] ? =
« ? # $ & >
3
7- 1 008&0" (( 7 = ¢
b @A ! , ? # C!
A Al @A ? &
70 6,0: ? = b (A! #
%, - (( Bib 17 ( ? =
37 0 ( B $ B
%

+80



1( " $

o !Co@, ? ( ? 0] |
# ? = 3 X (
Bs& @, % ? : OB #
9 = % 9 @ =
O o( 04 71 = > & ? =
= 0] ( % # X @
0] ( (@) = %
@
(41 310" & OB+N? =
= 0 ( $ &
% | $ = 78
T# % (
(401 >1, @ & % 0oB? =
, 7
o071, B (,@B? ? ( OB ?
= 3 7 : >= 0] #
@ ( D ? $ |
&0 70 71, : %01 4 = 3 @0% ! X ?
# $ $
07 # X
K L? 284 1 %077:,00 71, ?
OC<« 10 ,( 10%’ 4& 1 ,10% (C ol &1, 7 <O ,B%, B
5 (, Ke@77L@7, (O 7 = # 3
" B I' K \ $¢
K% L! ? 7: 100 4 >> B!
%077:,004 >> B 7<"(,0@ >007,0 , %01, @ >007.0 , = 3
# # o = 7 $ 0 # "

+8G



1( " $

%017, 1 0 70 <0 -4 %O = X
% ? , ?
0 4 = Ko = D %
0] # ?
7 %01, O ., 1, 2 %D
Y @ =
$ 3 0 D @
>1 7 41, 07%o01 477<"770? (O"lO?O 1a? %01(0 <01 4 =
@ /) ( > - [ R]
O # e
3 ( # ( 0l@4a
| i =
< @ ( ) ( BH# S
9 ( = =
7 ? ,
< ¢

+8N



(

+8/



+8.

1( 1
4
0%, :0 (B(C ? $ -
" #  $ % ? 1 #
: # ? #
K7 = 0 $ 0 - oA
L
! :
: O @ ? D W
# # D @ ?
A - O
B 7 |
: # # 0% # 0
#
VVVVVVVVVVVVVVVVVVVVVVVVVV VVVVVVVVVVVVVVVVVVVVVVVVVVY
0%, -0 (B(



