
Tetrahedron Letter6 No.40, pp. 3599-3602, 1965. ~ergamon ~reee Ltd. 
Printed in Great Britain. 

THE STRUCTURE AND TOTAL SYNTHESIS OF TAKATONINE 

Sei'u Kubota and Takehiko Masui 
Faculty o 4 Pharmacy, University of Tokushima, 

Sho-machi, Tokushima, Japan 
Eiichi Fujita 

Institute for Chemical Research, Kyoto University, 
Takatsuki, Osaka-fu, Japan 

S. Morris Kupchan 
Department of Pharmaceutical Chemistry, 

University of Wisconsin, Madison, Wisconsin, U.S.A. 

(Received 26 July 1965; in revised fom 12 A-t 1965) 

Takatonine is a quaternary alkaloid isolated from 
Thalictrum minus in the form of its iodide salt. The struc- 
ture of the alkaloid was tentatively postulated as l-(4'- 
methoxybenzyl)-2-methyl-6,7,8-trimethoxyisoquinoline iodide (I) 
(1). 

In the course of an investigation of the structure of the 
cytotoxic alkaloid, cissampareine (2,3), it was found that the 
thin layer chromatographic behavior and infrared and N.M.R. 
spectra of tetrahydrotakatonine differed from those of l-(4'- 
methoxybenzyl)-2-methyl-6,7,8-trimethoxy-1,2,3,4-tetrahydro- 
isoquinoline (11) (4). This observation and the conversion of 
tetrahydrotakatonine to 3,4,5-trimethoxyphthalic anhydride (1) 
led to the postulation that takatonine iodide should be 
assigned structure III, and tetrahydrotakatonine, structure IV. 
Confirmation of the latter assignments by total synthesis of 
takatonine iodide and tetrahydrotakatonine by an unequivocal 
route is reported herewith. Takatonine and thalifendlerine (5) 
appear to be the first benzylisoquinoline alkaloids recognized 
to contain a substituent at C-5. 

Condensation of 2,3,4_trimethoxybenzaldehyde (V) (6) with 
nitromethane gave 2,3,4-trimethoxy-B-nitrostyrene (VI), C11H1305N 
(Found: C, 55.18; Ii, 5.47; N, 6.09), m.p. 77-78". Reduction of 
B-nitrostyrene V with lithium aluminum hydride gave 2,3,4-tri- 
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methoxyphenethylamine (VII), analyzed as picrate, Cl,&OO1ON, 
(Found: C, 46.49; Ii, 4.80; N, 12.19), m.p. 139-140°. The 

reaction of amine VII with 4-methoxyphenylacetyl chloride 
afforded N-(2,3,4-trimethoxyphenethyl)-4'-methoxyphenyl 
acetamide (VIII), C20&Ck21N (Found: C, 67.21; Ii, 7.20; N, 
4.191, m.p. 77-78', vmax S cm": 1655, 3420 (-CO-NH-). 
Cyclisation of VIII by phosphorus oxychloride gave l-(4'- 
metho~benzyl)-5,6,7-trimethoxy-3,4-dihydroisoquinoline (IX); 
as hydrochloride, m.p. 146.5-149.5°, h etH ~JL (log E): 272 
(3.961, 315 (3.431, and picrate, Cz6Hz601,N, (Found: C, 54.74; 
Ii, 4.44; N, 9.701, m.p. 170-172'. Reduction of the dihydro- 
isoquinoline IX with sodium borohydride in methanol afforded 
1-(4'-methoxybenzyl)-5,6,7-trimethoxy-l,2,3,4-tetrahydroiso- 
quinoline (Xl; hydrochloride, C2~Hz60~NCl (Found: C, 63.08; 
H, 7.37; N, 3.321, m.p. 181-185', MeOH A max w (log E): 278. 
(3.541, 284 (3.51); picrate, Cz6Hz9011Nd (Found: C, 54.72; 
H, 4.95; N, 9.681, m.p. 180.5-182.5°. 

1-~(4'-Methoxybenzyl)-5,6~7-trimethoxy-2-methyl-l~,2,3,4- 
tetrahydroisoquinoline (IV) was obtained from the tetrahydro- 
isoquinoline X by N-methylation with 38$ formalin and sodium 
borohydride reduction; hydrochloride, Ctl&,OINCl (Found: C, 

64.08; H, 7.26; N, 3.561, m.p. 188-192O, h sH 281 w (log E 
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3.51); .>icrate, CL,H:,oO,N1l (Found: C, 55.51; H, 5.38; N, 
9.42);m.p. 143-145O; free base IV, N.M.R. cDC13r: 6.15 (6H, 
OCI&), 1j.22 (3H, OC&,), 6.43 (3H, OCH_,), 7.48 (3H, NC&). 
Compari,son of I.R. spectra, N.M.R. spectra and Rf values upon 
thin layer chromatography on alumina showed tetrahydrotakatonine 
to be identical with the synthetic 1,2,3,4-tetrahydroisoquino- 
line IV. The identity was also confirmed by I.R. spectral 
comparison and mixed melting ‘point determinations of the hydro- 
chlorides and picrates. 

The tetrahydroisoquinoline X was dehydrogenated to l-(4'- 
methoxybenzyI)-5,6,7-trimethoxyisoquinoline (XI) by treating 
with palladium in decalin at 180-240' under nitrogen; hydro- 
chloride, C20Ht,0,NC1*Hz0 (Found: C, 60.26; H, 6.39; N, 3.33), 
m.p. loo-1050, h ZEH w (log s): 241.5 (4.67), 278 (3.70), 
325-329 (3.52), 337 (3.60). The isoquinoline XI was refluxed 
with methyl iodide under nitrogen to give yellow crystals of 
the methiodide III, CZ,H2~0,NI (Found: C, 52.41; H, 5.26; N, 
2.77), m.p. 181-182°, A EatH m!L (log s); 265 (4.61), 318 (3.69), 
N.M.R. CDC13 I+: 6.24 (3H, OCI&), 5.97 (3H, OC&), 5.91 (3H, 
OCI&), !i.87 (3H, OC&), 5.38 (3H,N&). The melting point 
was not depressed on admixture with an authentic sample of 
takatonine iodide. The I.R., U.V., and N.M.R. spectra were 
identical with those of the authentic sample of takatonine 
iodide. 
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