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Total Synthesis of Yohimbine-type Alkaloids. 
The Yohimbine Skeleton and Angustidine 

By ICHIYA NINOMIYA,* HISASHI TAKASUGI, and TAKEAKI NAITO 
(Kobe Women's College of Pharmacy, Motoyamakita, Higashinada, Kobe, Japan)  

Summary Acylation of harmalane (I) with aroyl chloride 
followed by photoirradiation afforded yohimbine-type 
compounds [(111), (VII), and angustidine (VI)]. 

ENAMIDE photocyclisationl of a benzoyl derivative of harma- 
lane gave a yohimbine derivative (111) and angustidine (VI), 
a new alkaloid from a Strychnos plant2 

N-Benzoylation of harmalane (I) with benzoyl chloride 
afforded compound (11) (85%).t A 0.02 M methanolic 
solution of the enamide (11) was irradiated for 8 h with a 
low pressure mercury lamp at room temperature.1 Chrom- 
atography of the reaction mixture gave the oxoyohimbine 
derivative (111) (36.5%), m.p. 299-300" (lit. 299").$ Lith- 
ium aluminium hydride followed by sodium borohydride 
reductions afforded the tertiary amine (IV), m.p. 191-193' 

This process was then applied to the first total synthesis 
of angustidine, which is a new type of alkaloid from Strych- 
nos avagusti$ora .z 

Thus N-acylation of harmalane (I) with 6-methylnicot- 
inoyl chloride afforded the corresponding N-acylate (V) 

Similar irradiation of the enamide (V) for 8 h afforded 
two photocyclised products [(VI) and (VII)] (20.5 and 13% 
respectively) which were separated by chromatography on 
alumina: (VI), m.p. >300° (lit. 309-311°),2 (VII), m.p. 
>300".t Compound (VI) was shown to be angustidinea by 
comparisons of m.p., and i.r., and n.m.r. spectra. 

We thank Dr. H. T. Cheung of the University of Sydney 
for a sample of angustidine together with its i.r. and n.m.r. 
spectra. 
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-t Structure established from i.r. and n.m.r. spectroscopy. 

$ Structure established from n.m.r. spectroscopy. 

(1111 

1 I. Ninomiya, T. Naito, and T. Mori, J.C.S. Perkin I ,  1973, 505. 
2 T. Y. Au, H. T. Cheung, and S. Sternhell, J.C.S. Perkin I ,  1973, 13. 
a G. R. Clemo and G. A. Swan, J. Chem. SOL, 1946, 617. 
4 S. Yamada and T. Kunieda, Chem. and Pharm. Bull. (Tokyo),  1967, 15, 499. 
6 N. Peube-Locou, M. Plat, and M. Koch, Phytochemistvy, 1973,12, 199. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
73

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ity

 o
f 

Pi
tts

bu
rg

h 
on

 3
1/

10
/2

01
4 

16
:3

1:
24

. 
View Article Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/c39730000732
http://pubs.rsc.org/en/journals/journal/C3
http://pubs.rsc.org/en/journals/journal/C3?issueid=C31973_0_19

