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Abstract ----- The first total syntheses of an alkaloid 9-meth- 

oxycarbarole-3-carboxaldehyde and a phytoalexin methonybrassinin 

are reported. 

Recently, alkaloids and glucosinolates having 1-methoxylndole nucleus have at- 

tracted much attentlo" because of their broloqical activities such as phytoalexlns 2 

or the precursors of antlcarcinogenic f a c t ~ r s . ~  In 1988, Furukawa and co-workers 4 

isolated an interesting 9-methoxycarbarole alkalo~d from Murraya euchrestifolla 

and determined its structure to be 9-methouycarbarole-3-carboxaldehyde (1, Scheme 

1 ) . In the same year, Takasuqi and co-workers2 isolated methoxybrassin~n ( 2 )  from 

Chinese Cabbage Brasslca campestrls L. ssp. pekinensis and established its struc- 

ture. In our continuing prolect for preparing b~ologically actlve 1-methonylndole 

der~vatives,~ we trled various synthet~c routes for 1 and 2 without success because 

of the intrlnslc unstable nature of the N-OMe bond to various reactions and llght. 

F~nally, we succeeded in the flrst total syntheses of 1 and 2 by flndlng the fol- 

lowing routes. 

Treatment of 4 a . 9 a - ~ - 1 , 2 , 3 , 4 , 4 a , 9 a a h e ~ a h y d r ~ ~ a r b a ~ ~ l e  (3aI wlth methyl chlorofor- 

mate in methylene chlarlde and tr~ethylamine produced the corresponding 9-methoxy- 

carbonyl compound (3b. mp 68-69°C) in 89% yleld. Suhseguent iodination of 3b with 

lodine and sodium periodate6 in sulfuric acid, a c e t l ~  acld, and water afiorded 6- 

iodo compound (4a, oil) in 61% yleld. Alkaline hydrolysis of 4a gave 4 a . 9 a - e -  

1,2,3,4,4a,9a-hexahydro-6-i0d0~arba~0le (4b, mp 94.5-95.5'C) in 85% yield. Next, 

our synthetic method7 for 1-methoxyindoles was applled to 4b in methanol and water 

using 30% aqueous hydrogen peroxide and sodium tungstate as a catalyst, followed by 

the methylation with ethereal dlaromethane, resulting in the formation of 1,2,3,4- 



t e t r ahydro-6- iodo-9- rne thoxycarbaz01e  (5a, mp 69.5-70.5'C) in 378 yleld. Treatment 

of 5a wlth 2-BULL in dry tetrahydrofuran and quenching of the resultant lithium 

compound wlth dry N,N-dimethylfarmamide afforded 1,2,3,4-tetrahydro-9-methoxy- 

carbazole-6-carboxaldehyde (5b, oil1 I" 50% yield. Dehydrogenation of 5b was 

achreved by the rractlon wlth 2,3-dich10r0-5,6-dicyan0-1,4-ben~09~in0ne in benzene 

producing 1 in 29% yield. 
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On the other hand, methoxybrassinin 12) was synthesized as follows. Readily avail- 

able 1-methoxy-3-indolecarbonaldehyde~~~ (6) led to the corresponding oximes I7a. 

b) in 98% yield by the reaction with hydroxylamine hydrochloride in pyrldine. The 

tentatively assigned s y n  ( 7 a ,  mp 98.5-99.5"C) and antl-isomer (7b, rnp 146-147°C) 



HETEROCYCLES, Vol 31. No 9 I990 

were ~solated in 59% and 39% yields, respectively, through sillca gel column 

~hromatography. Each isomer showed its own 'Wnmr spectrum in CD30D, but in CDClj 

or C H C ~ ~  pure 7a and/or 7b changed to the other isomer and attained an equllihrlurn 

fairly rapidly Ithe ratio of 7a and 7b was 1:1.6). Details of the phenomena wlll be 

reported i n  due course. 

Attempts to obtain 3-aminomethyl-1-methoxyindole (8a) from the oximes were met 

wlth signlflcant problem of the N-OMe bond flsslon. Thus, reductlo" of the oxlrnes 

wlth LiAIHqrSh Zn(Hg1-HCI, or NlCl -NaBHq8 completely lost 1-methoxy group cul- 2 
9 

minating in the formation of 3-aminomethylindole lab, mp 89-9OCC1. Although reduc- 

tlon with B H -THF, NaBH3CN-AcOH, or ZrC14-NaBH410 afforded 3-hydroxyaminomethyl-l- 2 6 

methoxylndole 19, 0111, the desired 8a was not produced. Finally, we developed a 

novel and mlld reducing method for converting oxlmes to amlnes using sodium 

borohydrlde I3 mol eq.] and mesyl chloride (3 mol e g . )  I" dry tetrahydrofuran. 

Employing thls method, the onimes la mixture of 7a and 7b) were converted to 8a in 

1 1  
21% yield together with its borane complex (10, mp 140-141CC Idec.11 and 3- 

mesylamlnomethyl-1-methoxyindole (11, oil1 in 12% and 16% yields, respectively. 

Subsequent treatment of 8a with carbon disulfide in the presence of trlethylamlne, 
2 

followed by the reaction wlth methyl iodlde afforded methonybrassinin I21 I n  64% 

yleld. 

Tne spectral data of the synthetic 9-methoxycarbazole (11 and methoxybrasslnin I21 

were ldentlcal wlth those of the corresponding alkaloid and phytoalexin. 
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