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SYNTHESIS OF (+)-CABENEGRINS A-I AND A-II 
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Summary (+)-Cabenegrlns A-I and A-II, the potent antidotes against snake 
venoms, have been synthesized from naaklaln() and 2-carbonethoxy-3-benzyl 
naaklaln (20) - 

In the preceding paper 11 , Nakanlshl and coworkers have reported the lsola- 

tlon and the structural elucldatlon of cabenegrlns A-I(l) and A-II(Z) which show - - 
potent antidote actlvlty against snake venoms In view of this unique activity, 

we have carried out the synthesis of these compounds which are avallable In only 

limited quantities from an as yet unldentlfled plant extract 

Since both cabenegrlns A-I and A-II have a naaklaln skeleton with an iso- 

prenyl side chain at C-4 or C-2, lntroductlon of these side chains 1s a crucial 

step In the synthesis. As described below, Clalsen rearrangement was used for 

lntroductlon of the cabenegrln A-I side chain, while a Wlttlg reaction on the 

aldehyde group of 22 gave the cabenegrln A-II side chain. - 
Cycllzatlon of propargyl ether 2 ( derived from resorclnol by nonopropargy- 

latlon and subsequent benzylatlon ) by refluxlng In N,N-dlethylanlllne ( 1 5 

hr ) afforded 7-benzyloxy-2H-chronen(i?_) in 48 % yield after separation from a 

mixture of 4 and its regiolsonerlc product 5 2) 
- - This chronen 4 was then coupled - 

with compound 7 In the presence of lithium chloropalladlte in aqueous acetone - 
according to the method developed by Inoue et al 3) The resulting benzyl 

naaklaln 8 was hydrogenated on 5% 

80 % yleld4). 

Pd-C in acetone to give (+)-naaklaln(9) In - 
Refluxlng of naaklaln(9) with ally1 bromide and K2C03 in acetone - 

gave ally1 ether 10 in quantltatlve yield. - This ally1 ether 10 was reglo- - 
selectively rearranged In refluxlng N,N-dlethylanlllne to the desired compound 

115) in 55 % yield Oxldatlon of 11, using the Upjohn method 6) 
- , gave the glycol 

12 which was then converted to henlacetal 13 by oxldatlon with sodium neta- - 
periodate in 86 % yield The E-olefln was stereoselectlvely introduced by Wlttlg 

reactlon on henlacetal 13 withti-ethoxycarbonylethyl trlphenylphosphorane In - 
dinethylsulfoxlde at 120’ for 1 hr In 82 % yield The E-ester 147) was reduced - 
by using llthlun alunlnun hydride In tetrahydrofuran at -40’ for 1 hr to give 

ally1 alcohol 1 In 74 % yield - This ally1 alcohol 1. was Identical with naturally 

occurring cabenegrln A-I by ‘H-NMR, “C-NMR, IR, MS and tic. 
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1 2 

Cabenegrln A-II was also synthesized by appllcatlon of Inoue’s procedure to 

the coupling of sesamol moiety 6 and 7-benzyloxy-6-methoxycarbonyl-ZH-chromen 

(E), the ester group of which ias used for construction of the side chain at 

c-2. 

Treatment of methyl 2,4-dlhydroxybenzoate(l5) with propargyl bromide and - 
K2C03 in refluxlng acetone gave propargyl ether l&i, which was benzylated with 

benzylchlorlde, KI and K2C03 in refluxlng acetone to provide 17. Cycllzatlon of - 
this propargyl ether 17 in refluxlng N,N-dlethylanlllne afforded a mixture of - 
equal amounts of the chromen derlvatlve 18 and its reglolsomer 19 8) , which was - - 

readily separable by slllca gel chromatography This chromen 18 was then coupled - 

with the sesamol moiety 7 in the presence of lithium chloropalladlte In aqueous 

acetonltrlle’) - to furnish the pterocarpane derivative 20 10) In 30 % yield Reduc - - 

tlon of ester 20 with llthlum aluminum hydride In tetrahydrofuran at -20” gave - 
alcohol c, which was oxldlzed with manganese dloxlde In dlchloromethane ( room 

temp., 7 hr ) to provide the aldehyde 22 In 94 % yield Reaction of this - 
aldehyde 22 and the phosphorane 23, - which was prepared from 3-bromo-Z-methyl 

propanol and trlphenylphosphlne and subsequent treatment with two equivalents of 

n-butylllthlum ( room temp , 2 hr ) in tetrahydrofuran, afforded the E-olefln 24 - 

in 74 % yield Hydrogenation of this olefln on lo? Pd-C gave [+)-cabenegrln A-II 

(2) , whose physlcal propertles were ldentlcal with a sample of naturally 

isolated cabenegrln A-II ( 100 MHz 
1 

H-NMR, IR, MS and tic ) It should be men- 

tloned that both the natural product and synthetic specimen consisted of a dla- 

stereomerlc mixture of the side chain by 360 MHz 
1 H-NMR analysis 
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3. 4. - 6 R=H - R1=H,R2=Bn,R3=CH2CECH R1=OBn,R2=R3=H 

15. R1=C02Me,R2=R3=H 5, 1 R=HgCl - - RI=R2=H,Rg=OBn 

16. 18 _. - RI=C02Me,R2=H,R3=CH2C"CH Rl=OBn,R2=C02Me,R3=H 

17 R1=C02Me,R2=Bn,R3=CH2CzCH 19 _. Rl=H,RZ=C02Me,R3=OBn 

8. R1=Bn,R2=K 13 14 - - - 

9 R1=R2=H 

10 

Rl=CH2CH=CH2,R2=H 

CH, 

- 
11 
- Rl=H,R2=CH2CH=CH2 Jb Ph,P\ 0- 
12 - R1=H,R2=CH2CHOHCHZOH 

23 - 

20. R=C02Me - 
21. R=CH20H 

z R=CWO -* 

‘OH 24 - 
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