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Synthesis of N-Methyldipeptide MeVal-MePhe-O'Bu

WANG Xiao-ji CHEN Li-gong” LI Yang
School of Pharmaceutical Technology & Science Tianjin University Tianjin 300072 China

Abstract Hindered N-methyldipeptide MeVal-MePhe-O'Bu  the segment of a novel cyclic
depsipeptide Obyanamide which exhibits moderate cytotoxicity against KB and LoVo cells was
synthesized from L-valine and L-phenylalanine in overall yield of 48.2%. This synthesis was
accomplished in seven steps from N-Ns- L -Val-O'Bu and N-Ns- L -Phe-O'Bu which were activated
with 2-nitrobenzenesulfonyl chloride.
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a—i-butyl acetate perchloric acid 0 °C ~r. t. b—2—nitrohenzenesulfonyl chloride CH,Cl, 0 C ~r. 1. (—CH I K,CO, DMF
r.t. d—thioglycolic acid LiOH DMF r.t. e—TFA CH,Cl, 0 C ~r.t. f— COCl , DMF CH,Cl, 0 C g—CH,Cl, H,0
NaHCO, Na,CO, 0 C

1
Fig.1 Synthetic scheme

1.2 L-PheO'Bu I 2CH 137.362 quat. C 174.032 C=0 IR
N, 20 mL neat p/cm”' 3381 3314 2978 2933 1730
0.60 g L- 3. 63 mmol C;H,,NO, w C =70.56% w H
0 C 10 min 0.46 mL =865% w N =6.33% w C =
5.3 mmol 0<C 1h 70.42% w H =8.53% w N =6.41% EI-MS
6 h 50 mL 221 205 164 148 120 77 57 44
0.5 mol/L 15 mL x 1.3 N-Ns-L-PheO'Bu I
2 w N, 0.64 g I 2.89 mmol
K,CO, =10% pH 8-~9 20 mL 0°C 2 min
30 mL x3 0.61 mL 4. 35 mmol
Io.72g¢g 89. 6% 0.73 ¢ 3. 19 mmol 0
'"HNMR CDCl, & 1.418 s 9H 2.807 ~ 1h
2.860 dd J, =13.56 Hz J, =7.68 Hz 1H 2.999 15 mL x3 15 mL x3
~3.048 dd J, =13.56 Hz J, =5.68 Hz 1H
3.582~3.616 dd 1H J, =7.68 Hz J, =5. 68 Hz mii2g 95. 6%
7.100 ~7.267 m 5SH “CNMR CDCl, & 27.904 '"HNMR CDCl, & 1.192 s 9H 3.098 d J
3CH, 41.055 CH, 56.067 CH 80.716 quat. =6.4Hz 2H 4.353 t J=6.4 Hz I1H 7.170 ~

C 126.354 CH 128.310 2CH 129. 393 7.254 m SH 7.667 ~7.695 m 2H 7.872 d J
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" CNMR
58.212
127. 261
130. 383

=9.2 Hz IH 8.018 d /=9.2 Hz 1H
CDCl, & 28.056 3CH, 39.554 CH,
CH 82.769 quat. C 125.517 CH
CH 128.504 2CH 129.488 2CH
CH 132.849 CH 133.384 CH 136.464
147.637 quat. C 169.255 C=0
v/em™' 3302 2979 1736 1541 1362
C,y Hy, N,O(S w
=5.46% w N =6.89%

w C =56.07% w H =533% w N =
6.96% EI-MS 406 349 333 305 284 205 186
143 101 91 57 44
1.4 N-Ns-N Me -L-PheO'Bu IV

N, 0.42 ¢
5.0 mL DMF
0.59 ¢
5. 12 mmol

quat. C
IR neat
1343 1152

C =56.15% w H

I 1.03 mmol
4.26 mmol 0.32 mL
12 h
Vv /V =1/2 7 mL x3
0.75 mol/L 15 mL x2
15 mL x2
VO0.41 ¢
'"HNMR CDCl, & 1.314 s 9H
2.975 dd J, =14.2 Hz J, =9.05 Hz 1H

94.5%
2.917 ~
3.015

s 3H 3.288 ~3.340 dd J, =14.2 Hz J, =6.56
Hz 1H 4.802 ~4.841 dd J, =9.05 Hz J, =6.56
Hz 1H 7.185~7.240 m SH 7.512~7.547 m

2H 7.601 d J=6.8 Hz IH 7.725 d J=7.6

Hz 1H " CNMR CDCl, & 27.777 3CH,
30.810 CH, 35.870 CH, 61.436 CH
124.038 CH 126.946 CH 128.543 2CH
129.158 2CH 130.959 CH 131.661 CH
133.355 CH 136.246 quat. C 147.813 quat.
C 170.917 C=0 IR neat p/cm™' 3092
2981 1733 1544 1371 1352 1158 Cyo
H,,N,0,S w C =57.13% w H =
5.75% w N =6.66% w C =57.08% w
H =566% w N =6.73% EI-MS 420 405

363 347 329 319 234 122 101 91 57 44
1.5 N Me -L-PheO'Bu V

0.22 ¢ IV 0.52 mmol
6.0 mL. DMF 0.23 ¢
5.48 mmol 0.09 mL 90%
1. 29 mmol 30 min

vV /V
=1/2 7 mL x3
10 mL x3 10 mL x3
Vo0l12¢g 93.6 %
'HNMR CDCl, 6 1.347 s 9H 1.866 s
br. 1H 2.368 s 3H 2.827 ~2.880 dd J, =

13.56 Hz J, =7.6 Hz 1H 2.920 ~2.970 dd J, =
13.6 Hz J,=6.4 Hz 1H 3.299 ~3.334 m 1H

7.180 ~7.279 m 5H "“CNMR CDCl, & 27.861
3CH, 34.428 CH, 39.479 CH, 64.953
CH 80.959 quat. C 126.421 CH 128.142
2CH 129.223 2CH 137.323 quat. C 173.551

C=0 C,,H,, NO, w C
=71.46% w H =8.99% w N =5.95%

w C =71.383% w H =8.85% w N =
6.01% EI-MS 235 220 205 178 162 144 134
101 73 57 44
1.6 L-ValO'Bu VI

VI
1.2 ~ 1.4
VI 88.3% Vi
96. 7% Vil 95.3%
Vi '"HNMR CDCL, &
0.831 d J=6.8 Hz 3H 0.911 d J=6.8 Hz
3H 1.408 s 9H 1.925~1.959 m 1H 3.101
d J=48 Hz 1H "“CNMR CDClL, & 16.913
CH;, 19.166 CH, 28.145 3CH, 31.781
CH 60.198 CH 80.564 quat. C 174.719

C=0 IR neat p/cm™' 3348 3302 2962
1728 CyH,y, NO, w C =
62.39% w H =11.05% w N =8.08%
w C =62.28% w H =10.98% w N
EI-MS 173 157 130 101 73 57 43

Vi '"HNMR CDCL, &
0.926 d J=6.8 Hz 3H 1.024 d J=6.8 Hz
3H 1.186 s 9H 2.102 ~2.153 m 1H 3.875

~ N-Ns-N Me -L-ValO'Bu

=8.14%

dJ=48Hz 1H 6.053 s br. IH 7.703 ~
7.726 m 2H 7.897 ~7.921 m 1H 8.049 ~
8.073 m 1H "“CNMR CDCl, & 17.251 CH,
18.966 CH, 27.589 3CH, 31.601 CH
62.598 CH 82.331 quat. C 125.473 CH
130.398 CH 132.814 CH 133.471 CH
134.308 quat. C  147.760 quat. C  169.576
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C=0 C;s Hy N, O S w 20 mL x3
C =50.27% w H =6.19% w N =7.82% XI 0.28 ¢
w C =50.19% w H =6.12% w N = 83. 6%

7.90%
73 57 44

EI-MS 358 315 285 236 201 157 122

VI '"HNMR CDCl, &

0.939 d J=6.8 Hz 3H 0.981 d J=6.8 Hz
3H 1.273 s 9H 2.129 ~2.188 m 1H 3.038
s3H 3.997 d J=10.0 Hz 1H 7.578 ~7.601
m 1H 7.650 ~7.680 m 2H 8.001 ~8.024 m
IH "CNMR CDCl, & 19.195 CH, 19.225
CH, 27.653 3CH, 28.812 CH, 30.759
CH 65.681 CH 82.032 quat. C 123.883
CH 128.209 CH 131.065 CH 133.241
quat. C  133.372 CH 148.042 quat. C
169.006 C=0 IR neat 3097 2971
1717 1545 1372 1350 1159 C, H,,
N, 0,S w C =51.60% w H =6.49%
w N =7.52% w C =51.54% w H =
6.41% w N =7.59% EI-MS 372 357 329 315
271 215 186 157 129 122 101 57

1.7 N-Ns-N Me -L-Val- TFA KX

-1
v/cm

N, 0.58 ¢ VI 1.56 mmol
10 mL 0 C 2 min
5 mL
1h 2 h
10 mL.
IX0.65¢
1.8 N-Ns-N Me -L-Val- Cl X
N, 0.20 g IX 0.48 mmol
6.0 mL 0
0.50 mL 4. 93 mmol
DMF X
0.21 ¢
1.9 N-Ns-N Me -L-Val-N Me -L-Phe-O'Bu
XI
25 mL 5 mL 5 mL
0<C 0.17 g \
0.72 mmol 0.19 ¢ 2.28 mmol 0.15 ¢
1. 42 mmol 1 min
0.21 ¢ X 0. 63 mmol 3 mL
0C 30 min
7 mL x3
0.5% 20 mL x3

"HNMR CDCl; 6 0.592 d J=6.8 Hz 3H
0.925 d J=6.8 Hz 3H 1.419 s 9H 2.138 ~
2.216 m 1H 2.896 ~2.939 dd J, =14.2 Hz J,
=6.8 Hz IH 2.959 s 3H 3.064 s 3H 3.278
~3.321 dd J, =14.2 Hz J, =5.6 Hz 1H 4.190
~4.228 m 1H 4.455 ~4.482 d J=10.8 Hz
1H 7.174 ~7.277 m S5H 7.564 ~7.643 m
3H 7.851 ~7.874 m 1H “CNMR CDCl, &
18.482 CH, 18.521 CH, 22.825 CH 23.623

CH, 27.989 3CH, 28.782 CH, 32.762
CH, 59.097 CH 59.210 CH 81.867 quat.
C 123.961 CH 126.417 CH 128.506 2CH
129.270 2CH 132.307 CH 133.309 quat. C
137.094 quat. C 147. 885 169. 429

C=0 170.571 C=0 C,s His
N,0,S w C =58.52% w H =6.61%
w N =7.87% w C =58.43% w H =
6.54% w N =7.93% EI-MS 533 490 476 460
432 328 271 262 205 186 161 133 122 91 73
57 43
1.10 MeVal-MePhe-O'Bu XII

quat. C

10.13 ¢ XI 18.98 mmol
150 mL. DMF 8.67 ¢
206. 7 mmol 4.00 mL 90%
57. 40 mmol 30 min
V /V
=1/2 50 mL x3
100 mlL x 3 100
mL x 3
XI6.19 ¢ 93.5%
'"HNMR CDCl, & 0.866 d J=6.8 Hz 3H
0.915 d J=6.8 Hz 3H 1.407 s 9H 1.708 s

3H 2.857 s 3H 2.234~2.286 m 1H 2.886
~2.920 m 1H 3.174 ~3.231 dd J, =14.2 Hz
J,=5.68 Hz 1H 3.300 ~3.350 dd J, =14.2 Hz
J,=5.12 Hz 1H 5.493 ~5.534 dd J, =11.2 Hz
J,=5.2 Hz 1H 7.078 ~7.232 m 5H "“CNMR
CDCl, & 17.734 CH, 19.850 CH, 27.720
CH 27.836 3CH, 31.059 CH, 34.440
CH, 34.457 CH, 58.068 CH 65.042 CH

81.606 quat. C 126.369 CH 128.187 2CH
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128.703 2CH 137.008 quat. C 169. 822 X
C=0 175.083 C=0 Cy Hs, N- MePhe-O'Bu
N, 0, w C =68.93% w H =9.26% w N-
N =8.04% w C =68.86% w H = MeVal-MePhe-O'Bu
9.21% w N =8.12% EI-MS 348 333 305 275

247 205 143 133 128 113 101 99 73 57

2
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N- ° 3
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4
2.2
>7 HSCH,CO,H - LiOH HSCH,CO,H -
K,CO, HSCH,CO,H - DBU PhSH - K,CO,
HSCH,CH,OH - DBU HSCH,CH,0H - KO'Bu
2 mol 10 mol

0-0,NC,H,SCH, CO,H

10 mol
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