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Structural analysis of cephalomannine by nuclear magnetic resonance spectroscopy

LIU Ya-gin" ,YU Ming-xin, HE Ling

Department of Chemistry ,Zhejiang University , Hangzhou 310027 , China

Abstract : Cephalomannine is a paclitaxel compound with antitumor effect and an important pharmaceutical intermediate. All
NMR signals were assigned by using 'H NMR,'H-"H COSY,"C NMR and DEPT135 HSQC and HMBC. At the same time,
according to the characteristics of cephalomannine molecule,and ROESY is tentatively introduced to characterize spatial cor-
relation in order to obtain richer spatial information. The 'H NMR spectrum of cephalomannine showed multiple groups of pro-
ton signals, a total of 30 protons; "> C NMR spectrum showed that there were 41 groups of carbon atom signals in the sample
molecule , which contained 45 carbon atoms and overlapping peaks ; DEPT135 spectrum showed 3 groups of secondary carbon,
29 groups of tertiary carbon and the rest were quaternary carbon. The connection information between carbon and hydrogen,
the identification of adjacent hydrogen atoms on the chemical bond,the remote correlation information and the spatial correla-
tion information is confirmed by the two-dimensional spectrum. The structure of the analytical object in this study is relatively
complex , which is conducive to molecular structure further confirmed by two-dimensional NMR data.

Key words ; two-dimensional nuclear magnetic resonance (2D NMR) spectroscopy ; cephalomannine ; structural analysis ; RO-
ESY spectroscopy
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Fig. 1  Structural formula of cephalomannine
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"H-'"H COSY spectrum of cephalomannine
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Table 1 ”C NMR,DEPT135,'H NMR,COSY ,HSQC and HMBC assignments of cephalomannine

Position 8¢ DEPT 6y (J in Hz) HSQC COSY HMBC
1 79.9 C - / - H-2,3,14,1-0H
2 77.6 CH 5.43(d,J = 7.2) + H-3 H-3,14,1-0OH
3 49.2 CH 3.62(d,J = 6.6) + H-2 H2,7,18
4 83.4 C - / - H-3,5,19
5 86.7 CH 4.91(d,J] =17.2) + H-7 H6,7
6 39.7 CH, 1.64,2.32(t,] = 12.2) + H5,7 H-5,7
7 73.6 CH 4.11(q,J = 3.6) + H-6 H-3,5,6,18
8 60. 6 C - / - H-2,3,6,18,7-OH
9 205.5 C - / - H-10,18
10 77.9 CH 6.30(s) + - -
11 136. 4 C - / - H-10,13,16,17
12 142. 4 C - / - H-10,14,17
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%:3% 1( Continued Tab. 1)
Position o¢ DEPT Sy (J in Hz) HSQC COSY HMBC
13 72.8 CH 5.90((t,J =8.4)) + H-14 H-14,17
14 37.9 CH, 1.78.1.93(t,J = 9.0) + H-13 H2,13,1-0H
15 46.1 C - / - H-2,10,14,16,1-OH
16 24.5 29 CH, 1.03(s) + - -
17 16.9 CH;4 1.80(s) + - -
18 12.9 CH,4 1.51(s) + - H-3,7
19 78.5 CH,  4.02(dd,J = 12.6,7.8) + - H-3
20 175.9 C - / - H-13,21,22 ,21-OH
21 76.7 CH 4.53(t,] = 7.2) + H22 H-22,21-0H
2 58.9 CH 5.27(1,] = 8.4) + H-21,NH H-21,36,21-0H
23 171. 4 C - / - H-25,NH
24 135.2 C - / - H-26,27
25 132.6 CH 6.39(q,J =17.2) + H-26 H-26,27
26 16.7 CH, 1.72(d,J = 7.2) + H-25 H-25
27 15.6 CH; 1.75(s) + - H-25
28 168. 3 C - / - H-2,30
29 133.1 C - / - H-31
30 132.7 CH 7.98(d,J =17.2) + H-31 H-32
31 131. 8 CH 7.62(t,] =17.2) + H-30,32 -
32 136.5 CH 7.70(t,J = 17.8) + H-31 H-30
33 173.0 C - / - H-34
34 25.6 CH;4 2.22(s) + - -
35 142.7 C - / - H-22,37
36 130. 4 CH 7.33(d,J = 7.2) + H-37 H-22 38
37 131.3 CH 7.37(1,] = 1.2) + H-36,38 -
38 130.3 CH 7.21(t,) =7.2) + H-37 H-36
39 171.9 C - / - H-10,40
40 23.8 CH, 2.12(s) + - -
TE: /73R HSQC ERfF 5 + " 3R HSQC A TE(F 50
Note:" /" indicates that there is no signal peak in HSQC spectrum;" +" indicates that there is a signal peak in the HSQC spectrum.
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