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Structure Modification of Effective Components of Salvia divinorum
PENG Jing, FU Ming-hua (Urumgqi Drug & Equipment Supply Station, Lanzhou Military Command, Urumgqi 830002,
China)

ABSTRACT OBJECTIVE: To modify the structure of Salvinorin A in Salvia divinorum in order to get new chemical compound.
METHODS: Salvinorin A was selectively hydrolyzed in C-2 position to obtain salvinorin B, which served as the starting material
of esterification with methyl malonyl chloride and benzoyl chloride; reduction happened after salvinorin A was selectively hydro-
lyzed in C-18 position. RESULTS: 2 kinds of ester derivatives and an ether derivative had been synthesized successfully. CONCLU-
SIONS: Structural modification of salvinorin A is an effective path to develop new analgesic medicine. All of these works will be
the basis of further study.
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Fig 1 Structure of Salvinorin A
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2.1.1 Salvinorin B f¥J#fil% ¥ 3.5 g(8.0 mmol)Salvinorin A ¥
F100 ml Jo K B EER, A 3.4 g(32.2 mmol) BRER Y , % 1 5L

FRYE 2 UK, 50 ml AT L AN PE R 1 I, To/K B BR AN T, U
JEZE R AT bE, JoK P R 45 AR R A @ik 2.4 g, i
HT7% ., IR(ecm™"):3 469.2 953, 1 734.1 2041 162,879;
'H-NMR (300 MHz, CDCl,)§: 7.44 (t,1H) , 7.40(d,J=1.5 Hz,
1H),6.36(dd,J=1.9,0.8 Hz, 1H) , 5.27(dd, J=4.5, 11.4 Hz,
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1H),4.88(t,1H),3.69(s,3H),3.60(d,/=3.3 Hz, 1H) , 2.80
(dd,J=3,13.5 Hz,1H),2.42~2.25(m,3H),2.21(s,1H),2.15
(d,J=1.8 Hz,1H),2.08~1.82 (m,3H),1.74(s,3H) , 1.55~
1.40 (m, 2H) , 1.08 (s, 3H) ; “C-NMR (70.5 MHz, CDCl) 6 :
206.2.173.6,172.4,143.5,139.5,123.4,108.5,75.1.,69.9.62.9,
52.1.51.2.48.1.45.3.42.8. 34.4.34.2.32.8.24.5.17.5.15.2; 725
% (EI-ms)M/Z[M+Na] :413.17, Salvinorin A B/Kf#ILIE 2,
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Fig2 Hydrolysis of Salvinorin A

2.1.2 Slvinorin B 5 LN —BESMER L i KE 1.5 g(5
mmol) Salvinorin B FIE AL i = Z ¥ f# T 100 ml — & H
Farb, A 279 8R4 (12.5 mmol) , 2500 3 h, T2 (1%
For U Js2 1o 56 4 I A 50 ml 7K B 22 /K St e oa , A HLAH
FH150 ml1 0.01 mol/L R BRI WA 1 UK, Fi-FH 50 ml 1Al iR &
FHYR 1 U, TEOK R RN T8 5 DR 28 2 U e R A
ERESAT AL WS IR O - LR BR (11, V1Y) 45
(O, 1.47 g, % 60% ., TR(ecm™):3 469.2 9561 762.1 734,
1 204.1 162,879,765; 'H-NMR (300 MHz, CDCl;) 6 : 7.44 (t,
1H),7.40(d,J=1.5Hz,1H),6.36(dd,J=1.9,0.8 Hz, 1H) ,5.27
(dd,J=4.5,11.4 Hz, 1H) , 4.88(t, 1H) , 3.75(s, 3H) , 3.69 (s,
3H),3.40(s,2H),2.80(dd,J=3,13.5 Hz, 1H),2.42~2.25(m,
3H),2.21(s,1H),2.15(d,J=1.8 Hz, 1H),2.08~1.82(m, 3H),
1.74(s,3H) , 1.55~1.40(m, 2H) , 1.08 (s, 3H) ; *C-NMR (70.5
MHz, CDCL) d : 206.2., 173.6. 172.4, 167.08. 143.5, 139.5.
123.4.108.5.75.1.69.9.62.9.52.9.52.1.51.2.48.1.45.3.42.8.
41.1,34.4,34.2,32.8,24.5,17.5,15.2; EI-MS m/z[M+Na] " :
513.24. Salvinorin B 5 F 3N —BE&UAIEE LY WL 3.
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Fig 3 Esterification of methyl malonyl chloride and Salvino-
rin B

2.1.3  Slvinorin B 57K F LA M ERfL N, K 1.5 g(5 mmol)
Salvinorin B FIi fb 7 2 1 = Z B E i T 100 ml — & H ke,
AR S (12.5 mmol) , 2 I N 3 h, 382 AR 2
I 58 4 JE I 50 ml 7K [k 27K i 1k R R 4% 5, A7 LA H 50
ml 0.01 mol/L R PE & 1 UK, - H 50 ml 10 Rl iR S 401k ik 1
W, TOK B RAN T4 , Do R 28 25 G0 be , ML A (2 0k 7
afifl WA IR O b - BR R (3: 1, VIV) 453k % € [ {4
1.11 g Jie%45%, IR(em™):3 469.2 953.1 734.1 690.1 300.1 204 ,
1162.879.750; 'H-NMR (300 MHz,CDCl;)5:8.07(s,2H) , 7.44
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(t,1H),7.40(d,J=1.5 Hz,1H),7.35~7.16(m, 3H) , 6.31 (dd,
J=19,0.8 Hz, 1H) , 5.27(dd, J=4.5, 11.4 Hz, 1H) , 4.88 (t,
1H),3.69(s,3H),2.80(dd,/=3,13.5 Hz, 1H) ,2.42~2.25(m,
3H),2.21(s,1H),2.15(d,J=1.8 Hz, 1H),2.08~1.82(m, 3H),
1.74 (s, 3H) , 1.55~1.40 (m, 2H) , 1.08 (s, 3H) ; “C-NMR (70.5
MHz, CDCl;)6:206.2.173.6.172.4,162.4,143.5.139.5.134.5,
130.5.128.9.128.8.123.4,108.5, 75.1.69.9.62.9.52.1.51.2,
48.1,45.3,42.8.34.4,34.2.32.8,24.5.17.5,15.2; EI-MS m/z[M
+Na] :517.27, Salvinorin B 57 H BEE IS AL SO0 DL 4.
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Fig4 KEsterification of benzoyl chloride and Salvinorin B

2.2 C-18fIHIZEMIIESE
2.2.1 Salvinorin A C-18 i [ig i /K f# ¥ 3.5 g (8.0 mmol)
Salvinorin A & F- 100 ml nf 5% v, fin A it fk 21 2.5 g (18.7
mmol) , N 2 h, W E B0, B2 L e, 7R BB
JIAERER (1 mol/L) 100 ml 5+ 15 min, i ST H} /Y [ /& IF
Lk, ARG A 2.78 g, IR 82% .
2.2.2  Salvinorin A C-18 S FRAYIR G Ny 4 3.52 g /K fE=H)
(8.4 mmol ) A 100 ml & U S ke H , 76 E A i
e U0 (1.0 mol/L, 11 ml, 11 mmol) , 55 °C /% 2 h, 2
ORI 7% RN 58 4 I R A HV R = 0 W oK D43
Tt , K B VA R S A BB A, i A i R iR S
50 ml 5 BERE I 3 WK, TeAK B R B T, IR L —
Fg A5 @ [514 2.01 g, % 64% . TR(em ') :3 468.2 944 |
1727.1237.1 162.875; 'H-NMR (300 MHz, CDCL.)J: 7.44(t,
1H),7.40(d,J=1.5 Hz, 1H),6.36(dd,J=1.9,0.8 Hz, 1H) , 5.27
(dd,Jj=4.5,11.4 Hz, 1H) , 4.88(t, 1H) , 3.94 (dd, J=10.3, 3.9
Hz, 1H) , 3.49 (dd, J=10.3, 8.0 Hz, 1H) , 2.80(dd, J=3, 13.5
Hz, 1H) , 2.42-2.25(m, 3H) , 2.21 (s, 1H) , 2.15(d, J=1.8 Hz,
1H),2.11(s,3H),2.08~1.82(m,3H), 1.74(s,3H) , 1.55~1.40
(m, 2H) , 1.08 (s, 3H) ; “C-NMR (70.5 MHz, CDCl;) § : 206.2 ,
173.6.169.7.143.5,139.5.123.4,108.5.75.1.69.9.62.9. 61.7,
50.2.47.1.45.3.42.8, 34.4,34.2.32.8.21.1,17.9.16.7,15.3;
EI-MS m/z[M +Na]":427.17. Salvinorin A C-18 {v [ £5 A4 16 1fii
L 5.
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Fig 5 Structure modification of Salvinorin A in C-18 posi-
tion
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