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(2R,3R)-N-Boc-3-hydroxy-1-0O-(tert-butyldimethylsilyl)-para-nitrophenylalaninol (2)
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(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-para-nitrophenylalaninol (3a)
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(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-para-aminophenylalaninol (3b)
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(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-para-bromophenylalaninol (3c)
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(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-para-azidophenylalaninol (3d)
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(2R,3R)-N-Boc-3-methoxy-1-O-(tert-butyldimethylsilyl)-phenylalaninol (3e)
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(2R,3R)-N-Boc-3-methoxy-para-nitrophenylalaninol (4a)
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(2R,3R)-N-Boc-3-methoxy-para-bromophenylalaninol (4c)
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(2R,3R)-N-Boc-3-methoxy-para-azidophenylalaninol (4d)
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(2R,3R)-N-Boc-3-methoxy-phenylalaninol (4e)
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(2S,3R)-N-Boc-3-methoxy-para-nitrophenylalanine (5a)
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(2S,3R)-N-Boc-3-methoxy-para-azidophenylalanine (5d)
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(2S,3R)-N-Boc-3-methoxy-para-azidophenylalanine (5d)
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(2S,3R)-N-Boc-3-methoxyphenylalanine (5e)
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N-Boc-(2S,3R)-(3-methoxy-para-nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl

ester (7a)
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N-Boc-(2S,3R)-(3-methoxy-para-bromphenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl

ester (7c)
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N-Boc-(2S,3R)-(3-methoxy-para-azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl

ester (7d)
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N-Boc-(S)-alanyl-(2S,3R)-(3-methoxy-para-nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine
methyl ester (9a)
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N-Boc-(S)-alanyl-(2S,3R)-(3-methoxy-para-bromphenylalanyl)-(S)-valyl-(S)-N-methyl-leucine

methyl ester (9¢c)
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N-Boc-(S)-alanyl-(2S,3R)-(3-methoxy-para-azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine

methyl ester (9d)
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N-Alloc-N-methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-
methoxy-para-nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (11a)

= 538

7 0.97
3-0.20
I 0.65
T 0.98

F 1.43

1 2.05

0.0

5.0

ppm (t1)

vov e

L6781

AN
S65°61
6C€'TC
L0T°€C
€06'vC [//

06°ST

79967 ——
888'6C

0€0'1E
€ET'IE
9T€'1E
yo1'Ce
T289¢€

LTL°95S
790°LS
050°8S
88599
020°29
9vL9L
000°LL
vSTLL
0Ev'08

85111 ——

£0S°€TT

156°LTT
£09°ZET

=)
%

69T°vVT

/

6€8LYT ——
860°LST
0€T’LST

[43A)

980°'TLT
8LTLT
LEBTLT
€L8'TLT

N

50

\
100

\
150

ppm (t1)

22



ryaswy

VLS LT
T0E'8T

L6761
€8€E'TC

0.0

— > 7.57 [

e€ree
0s8'v¢C

N-Alloc-N-methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-
methoxy-para-bromophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (11c)
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N-Alloc-N-methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-
methoxy-para-azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (11d)
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N-Alloc-(S)-[N'-tert-prenyl-tryptophanyl]-N-methyl-(2S,4R)-[5-(tertbutyldimethylsilyl)-oxy-
leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine

methyl ester (13a)
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N-Alloc-(S)-[N'-tert-prenyl-tryptophanyl]-N-methyl-(2S,4R)-[5-(tertbutyldimethylsilyl)-oxy-

leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-bromophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine

methyl ester (13c)
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N-Alloc-(S)-[N'-tert-prenyl-tryptophanyl]-N-methyl-(2S,4R)-[5-(tertbutyldimethylsilyl)-oxy-
leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine
methyl ester (13d)
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tryptophanyl-N-

N-Alloc-(2S,3R)-(2-amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl

methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (15a)
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N-Alloc-(2S,3R)-(2-amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-
methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-
bromophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (15c)
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N-Alloc-(2S,3R)-(2-amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-
methyl-(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-
azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine methyl ester (15d)

P 00 O I~ I NN N NN S S Oon M N W NN M — O NN o 1N MO O SN MU O N T N O MO U o <t IS I
PN = = O OO0 0 LN ™~ 1N S MO N = O O] O N I NO O N O SO LN MO O O WO O O 600 0 N OO KWW O W w O O unit
50 0 0 9 0 ® SE M O M MmO O NN NNNN NS A ST 90 RN AR 0000000 nnnnumn N
PN LD D D NN N VN 1N 1 1 N 1" W 1N NN N Www umn wmwnwmomn<< < < & F 99 899 F F F & F 9 F F F 9 ST

~
~
N
n

31

N

SI 30

H /\/\O o u o

HN 3 » N 2

33 N 2
32

o POB Wk OO O o OV WwN W k= BONWO MRS D O I ENAUULON = o o

N oNEs N oot @ N o NNVO Wb N o N PUd LoD Hupo 0 o oBlicowo N WE'M © oN ~

S SGe=  UuD) oUW © NV RUDR O0N = B N © N N NBR N O® SRR o Nuo © 3o N

[t
T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
ppm (t1)
N ST SN M DX H HO N NNV ONONNNWLON —
K 0 DWW NN M N T NSO NO NANNONMO®OOMOA N N 0 O N 1D F OWOVWINM BN N
I T B B R B s B e T L B B S B S B B B B T B B B B M AU ¥ 5 225379 4 d980d23
N W M AN 0N B 0 F F TN o Hd B BB B G NN MmN ® N heo 4 N o Y S0y d0o oo Mmoo 4
N M MM MmN AN N NN N NN NN oA A A o A o oo o oo C SO ®W N B ® NNNNTSSTISTANG 00O
H ~ o~ i e B B T B B L B L B I I B B B B B B B I ] ~ 00 00 W W W W 1 VWL W W!m;nm st SN ¢

150 100 50 0
ppm (t1)

30



cyclo-(25,3R)-(2-Amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-methyl-

(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

nitrophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine (16a)
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cyclo-(25,3R)-(2-Amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-methyl-

(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

aminophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine (16b)
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cyclo-(25,3R)-(2-Amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-methyl-

(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

bromophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine (16c)
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cyclo-(25,3R)-(2-Amino-3,5-dimethyl-hex-4-enoyl)-(S)-N'-tert-prenyl-tryptophanyl-N-methyl-

(2S,4R)-[5-(tert-butyldimethylsilyl)oxy-leucyl]-(S)-alanyl-(2S,3R)-(3-methoxy-para-

azidophenylalanyl)-(S)-valyl-(S)-N-methyl-leucine (16d)
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