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- A new bisbenzyli-inoline alkaloid f r m  buxifolia 

m s  chermcally correlated w ~ t h  calafatine. On th is  basis, and using -tronetric 

evidence, structure 1 is proposed for calafatlmine. Tbe stersrhanistry of 

calafatine is discussed using its specific rotation and that of calafatimine. 

The structure of calafatine, the unusually substituted m j a r  bishenzyli-inoline a l h l o i d  f r m  

the ra t s  of buxifolia M. ("calafate") was published recently.' Calafatine is also a 

conponent of the stem bark of th is  species, and it is found in toth m t s  and stens together with 

berberine, argenonme, norqeronme,  q ruqa res ino l r2  and tk a h l o i d  described here under tile 

name calafatlmine (1). 

Calafatimine crystallized f r m  benzenesyclohexane, mp 180-182 'C, [&I? -141 '(CHC13). Its W 

s p e c t m  shawed AS (log E )  235 (4.85 sh) , 280 (4.40) , and 292 m (3.93 sh) , with no sh i f t  on 

adding 0.1 M NaOH. The mass spctnm shaued intense mlevlar and M-1 ions a t  m/e 636 (100 %, 

C38H40N207) and 635. An abundant double h z y l i c  cleavage fra~pnent m s  observed a t  m/e 381 (85 % ) ,  

while the mrrespondinq doubly charqd specles a t  m/e 190.5 was re la t~vely  unimportant (38 % ) .  

Other significant peaks came a t  m/e 606 (4 % )  , 590 (3 8 ) .  575 (5 8) .  469 (3 %), 367 (20 8 ) .  318 

( 4  % ) ,  184 (13 % ) ,  and 174 (14 % ) .  These data agree w ~ t h  a head-to-head, tail-to-tail imino bis- 

kenzylisoquirnline s t c u c t u ~ e , ~  with one e t h y l  and three methoxyl groups m the isoquinolmnoxy- 

isoquinoline portion, and t w  methoxyl groups in the benzylic half. 

The PMR (CCC13) spectnm of calafatimine confvmed the presence of five methxyl groups (three- 

proton singlets a t  3.38, 3.74, 3.80, 3.82, a d  3.90 p p ) ,  a single N-thy1 group (three-proton 

singlet a t  2.40 pp), and nine a m t i c  ring protons resonating between 5.52 and 7.23 ppn. The 

maretic proton resonance pattem bears a striking r e d l a n c e  t o  that recorded for calafatine, 

with a one-proton singlet a t  5.52 pp assignable to a hydragen atcm a t  C(8) or  C(8') , 4  and em 

m e  one-proton singlets a t  6.44 and 6.63 ppn corresponding to hydrogen atons a t  C(5) and C(5 ' ) .  



A two-proton AB system with an apparent coupling constant of h u t  8 Hz occurs a t  6.80 and 7.02 

ppn, and can be assigned to the hydrogen at- a t  C(13) and C(14). Three oneproton doublets of 

doublets. apparent coupling constants of about 2 and 8 H z ,  are centered a t  5.98, 6.44, and 7.23 

ppn; a fourth is par t i a l ly  obscured hy the aboverrentioned signal a t  7.02 ppn, and a l l  four are 

assignable t o  the hydmgen at- on ring F. 

Wim torohydride reduction of calafatimine and ~~thylation of the mixture of products Iusmg 

£0-ldehyde-Nm4) afforded t w  canpounds, one of which exhibited the sme c h r m t q r a p h i c  beha- 

vior as calafatine. This substance ws isolated and ident if ied as ca la fa tme (w, I R ,  t l c ) ,  sho- 

wing tha t  calafatlmine has the sarrr unusual oxygenation pattern, and t h a t  the  s ingle  ch l ra l  carbon 

atan i n  calafatirmne must have the same absolute configuration a s  one of the d i ssymet r ic  centers 

i n  calafat ine.  

The -thy1 resonance a t  2.40 ppn can te mnsidered indlcatlve of a tertiary nitrogen atan i n  

r ing A, as the m e s p o n d m g  signal i n  the structural ly  related thalslmine and t h a ~ i b r u n l m i n e ~ ' ~  

a l so  appears a t  re lat ively low 6 values. I" thls case, C ~ I )  should the ch i ra l  aton in  i-)- 

calafatimine, and as its Kdera te ly  high specif ic  rotation is o p p s i t e  i n  sign t o  those of the 

(5,)) 8*, 117 -7*, 12' bisbenzylisoqumolme a&aloids (+) -thalsimidine, ( + I  -thalsimine, and (+) - 
tha l ibmimine ,  its absolute configuration should be lR,.f), and therefore ( + ) s a l a f a t i n e  should be 

(R,?) .7  Thls ster-hemica1 assiqmznt f l t s  in to  a regular pattern which m y  be of biagenetic 

and chmsyst-tic consequence: a l l  the  8*,ll*-7*,1Zt bisbenzylisoquinoline alkaloids isolated 

fran species have the configuration, although the  1S.S) - - conf~gurat ion is qui te  

mmm for  t h ~  ring system in  Thahctnm and in  the mre distant ly related Mlspermaceae, 

Atherospmeztaceae I= mnimiaceae-Atherospemideae), and Hernandlaceae. The I!) configuration a t  

C ( 1 )  is present i n  calafat ine and calafatimine despite the extra oxygen substituent a t  CilO), and 

the same is t rue  for  the (2) configuration a t  C(1) i n  t h a l i b m i n e ,  N_'-northalibmine, thalibru- 

nimine, oxottnlibrunimine, thal ic tr inine,  and d ihydmtha l~c t r in ine ,  where C(14) 1s hydroxylated. 6 

Structure 1 is based m part  on the position of the E t h y l  resonance. A s  t h i s  cannot be taken 

as adequate ~ r m f  of the location of the N_-mthyl group, an alternative structure 12) rust te a n -  

sidered for  calafatimine, with its chiral  center i n  r ing D. Since the r ing D configuration of 

the sterechemical ly correlated ca la fa tme should be (2) ,7  calafatimine m l d  belong to the here- 

tofore udmdrin 111,~) 8*,ll*-7*,12t sUbgroup of bisbenzylisaquinoline a&aloids, a possibi l i ty  

tha t  would l e s s  l a d y .  



HDEROCYCLE, Vol IS, No 2, 198 1 

H 6 ii or 6 61 H 8 6,  or 6 4' 

~ e '  'Me 

Me0 

1 - 2 
w 

Ackmmledgmts - Tnis w r k  was s-rted by Dim (m) and by the Organization 

of Amrican States. The authors thank Dr.  M Eckhardt and Nr. Sualaheen Delhvi 

for l ~ s s  and PMR spectra. 

References 

1. V. Falardo, A. UrzGa, and B. K. Cassels, Hetemcycles, 1979, 2, 1559. 
2. V. Fajardo, A. U r z G a ,  R. mrres, and B. K. Cassels, Rev. latincam. mlm., 1979, 2, 131. 
3 .  J. Baldas, I. R. C. Bick, T. Ibd-3, n.  S.. Kapil, and Q. N .  F o r t e r ,  J. C h m .  Soc. Perkin  

mans 1, 1972, 592. 

4 .  Ihe nmkering system used i s  that of M. S h a m  and J .  L.  mniot. Heterqcles,  1976, 4, 
1817. 

5. J. M. Sa& M. V. Lakshkm!3mn, M. J .  Mitchell, M. P .  Cam, and J. L. Beal, Tetrahedron 

Lett., 1976, 513. - 

6. J. Wu, J. L. Beal, and R. W. Dosko tch ,  J. mg. &m., 1980, 45, 213. 
7. B.  K .  Cassels and M. ShamM, Hetemcycles, 1980, 2, 211. 

Received, 13th October, 1980 


