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TRICHILININ, A NEW HEXACYCLIC LIMONOID FROM TRICHILIA ROKA 
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A b s t r a c t - A  new l imonoid ,  t r i c h i l i n i n ,  has been i s o l a t e d  from t h e  r o o t  

ha rk  o f  TrichiZia roka and i ts s t r u c t u r e  e s t a b l i s h e d  by NMR and CD 

s t u d i e s .  I t  appea r s  t o  he a  b iogene t i c  p r e c u r s o r  of s a l a n n i n .  

previously1,  we have r e p o r t e d  on t h e  s t r u c t u r e s  of p o t e n t  i n s e c t  a n t i f e e d a n t s ,  

t r i c h i l i n s ,  from t h e  r o o t  bark of Eas t  Afr ican medic inal  p l a n t  T. roka (Mel iaceae) .  

In cont inuous  work, we now i s o l a t e d  a  new limonoid belonging t o  v i l a s i n i n  c l a s s  2  

a s  a  minor component. The p r e s e n t  paper  concerns wi th  t h e  s t r u c t u r e  of t h i s  

l imonoid d e s i g n a t e d  a s  t r i c h i l i n i n .  

F i n a l  p u r i f i c a t i o n  by HPLC a f t e r  e x t e n s i v e  chromatography of t h e  e t h e r  e x t r a c t  of 

t h e  r o o t  ba rk  (365 g )  a f fo rded  9  mg of t r i c h i l i n i n  (I), C30H4008, which e x h i b i t e d  

t h e  fo l lowing  s p e c t r a l  da ta .  EI-MS: 5 2 8 ( ~ + ) ,  468(~+-GO) ,  453, 357; UV: 210 nm(c 

1 3700); IR: 3300-3600 cm- . From t h e  'H NMR (360 MHz,  CDC13) d a t a ,  f o u r  t e r t i a r y  

methyl groups at  S 0.94(s,  10-Me), 1 .12(s ,  &Me), 1 . 1 2 ( s ,  13-Me) and 1 .19(s ,  46-Me) 

were observed a long  wi th  two ace toxy l  methyls  a t  1.91 and 2.13, a t r i s u b s t i t u t e d  
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Fig.  1. T r i c h i l i n i n  ( I ) ,  s t r u c t u r e  and NOE's between methyl and proton.  



olefinic proton at 5.70(dd, J= 3 and 1.5, 15-HI, and a specific AB quartet at 3.59 

(J= 7.5, 288-H) and 3.45(br, J= 7.5, 28a-H), weakly coupled to 4%-Me. Two methine 

protons under hydroxyl group at 3.45(br, 1-H) and 4.21(d, J= 3, 7-HI, coupling with 

a methine proton at 4.16(dd, J= 12 and 3, 6-H) linked to an ether oxygen, were also 

observed along with two protons under two acetoxyl groups at 5.09(dd, J= 3 and 2.5, 

3-H) and 5.07(dd, J= 9 and 7, 12-X). A characteristic double doublet due to 178-H 

at 3.04(J= 11 and 8) showed further weak coupling with furan protons at 7.23(21-H) 

and 7.35(23-H)lb. Decoupling study of the spectrum allowed us to assign all 

coupled protons (Table 1). These assignments were comfirmed with NOE measurements 

(48-Me128-H, 3%-H and 6%-H; 8-Me160-H, 78-H, 128-H and 15-H; 10-MeIlB-H, 26-H, 68-H 

and 110-H; 13-Me19-H, 21-H and 22-H), which revealed the gross comformation (Fig. 

1). In particular, the location of the 12-acetoxyl group was comfirmed by the 

NOE(5.8%) between the 8-Me and 12-H. The structure 1 was further supported by the 

13c NMR spectrum (25 MHz, CDC13: Table 1); the assignments are based on the 

comparison with the data of the known related limo no id^^-^. 
The relationship between the furan, double bond and 7-hydroxyl group was also 

derived from the CD spectra of 1 and the benzoate 2. In the CD of 1 (Fig. 2), the 

1 Table 1. 13c and H NMR Data of Trichilinin (1) 

coupled 
C 6 Mult A 6 bhlt J I H z  to 

coupled 
C 6 mlt H 6 Mult JIHz to 

1 71.8 d 1 3.45 br 2a,2B,OH 

2 30.1 t 2a 1.98 dt 16.5,2.5 28,1,3 

26 2.30 dt 16.5,3 2a,1,3 

3 74.0 d 3 5.W dd 3,2.5 28,2a 

4 42.5 s 

5 38.9 d 5 2.42 d 12 6 

6 72.5 d 6 4.16 dd 12,3 597 

7 78.0 d 7 4.21 d 3 6 

8 45.3 s 

9 34.8 d 9 2.88 dd 17,s 11B,lla 

10 40.2 s 

11 36.8 t lla 1.49 m 9,118,12 

118 2.18 m 9,11a,12 

l?. 77.8 d 12 5.07 dd 9,7 11B,lla 

13 51.7 s 

14 157.6 s 

15 122.6 d 15 5.70 dd 3,1.5 168,16a 

16 36.8 t 16a 2.58ddd 16,11,1.5168,17,15 

160 2.47 ddd 16,8,3 16a,17,15 

17 50.3 d 17 3.04 dd 11,8 16a,168 

18 27.1 q 18 1.12 s 

19 15.5 q 19 0.94 s 

20 124.6 s 

21 140.2 d 21 7.23 dd 1.5,l.Z 23,22 

22 111.8 d 22 6.28 dd 2,l.Z 23.21 

23 142.0 d 23 7.35 dd 2.1.5 22,21 
28 73.6 t 28a 3.45 brd 7.5 288,29 

288 3.59 d 7.5 28a 

29 19.1 q 29 1.19 brs 

30 15.6 q 30 1.12 s 

21.3 q Ac 1.91 s 

171.0 s 

1 13c and H NMR spectra were recorded in CDC13 at 25 and 360 MHz, respectively. 
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positive Cotton effect at 221 nm is one of the two 

extreme of a split CD, which could be arized from the 

positively coupled oscillator of the furan and double 

bond. In the spectrum of 1,7-dibenzoate 2, a CD curve 

with negativelpositive Cotton effects at 238 nrn1220 nm 

was observed. In view of the additivity relation on 

interactions between different chromophores7, the A € =  

+4.3 value is a summation of two interactions of furan 

ldouhle bond and 7-OBzIfuran (negative)', arizing from 

negatively coupled oscillator; interactions of 1-OBzl 

7-OBz (dihedral angle is ca 0 " )  and 7-OBzldouble bond 

are negligible. 

Although there have been reported some meliacans being 

Fig. 2. CD spectra of 1 and 2. 

engaged in an ether linkage at CZ8-C6 2*9110, the C-12 oxygen function as in 1 is 

at present unique. Trichilinin could he biogenetically derived from sendanal 

4 
(28-CHO) and also a precursor of salannin type limonoidsl1 in which ring C was 

cleaved. 
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