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We have p rev ious ly  [1] r epo r t ed  the identification of an alkaloid with mp 235-237°C isola ted f rom 
B__. s e m p e r v i r e n s  by compar i son  with an authentic s ample  of cyclobuxin-D [2-4]. Continuing a study of the 
alkaloids of B. s e m p e r v i r e n s  cul t ivated in the Shreder  exper imenta l  s tat ion,  we have found that  it contains 
1.41% of a mix tu re  of b a s e s .  By sepa ra t ing  the e therea l  alkaloids according to thei r  solubi l i t ies ,  we ob- 
tained a new alkaloid pseudocyclobuxin-D with the composi t ion C25H42N20 (I). Its IR s p e c t r u m  has the c h a r -  
ac t e r i s t i c  absorpt ion bands of a methylenecyclopropane  r ing,  and t e rmina l  methylene,  hydroxy,  and second-  
a r y  amino g roups .  The NMR s p e c t r u m  shows the following resonance  s ignals :  the s inglets  of two t e r t i a r y  
methyl  and two N - C H  3 groups ,  the doublets of t e rmina l  methylene and secondary  methyl  groups ,  and the ' 
mul t ip le t  of a methine proton geminal  to a hydroxy group ( - C H - O H ) ,  which shows the 16fl proton of the 
s e r i e s  of Buxus alkaloids [5]. The m a s s - s p e c t r o m e t r i c  decomposi t ion of (I) takes place s i m i l a r l y  to the 
decomposi t ion of cyclobuxin-D (II) [3]. In the mass  s p e c t r u m  of (I) the peak of an ion with m / e  44 shows 
the p r e sence  of a 3 -methy lamino  group and also of an exomethylene group at C a and of the methylene of a 
cyc lopropane  r ing at C 9 - Cl0; the peak of an ion with m / e  58 is  c h a r a c t e r i s t i c  for  a 2 0 a - m e t h y l a m i n o  
group of a s ide chain of the pregnane  nucleus [6, 7]. 

Pseudocyclobuxin-D undergoes Hess methylat ion,  forming a N,N' -d imethyl  der iva t ive  (pseudocyclo-  
buxin-A) (III) in the IR s p e c t r u m  of which the absorpt ion bands of NH groups are  absent .  The NMR s p e c -  
t r u m  of (III) include the s ignals  of two N(CH3) 2 groups and in the mass  s p e c t r u m  the peaks of ions with m / e  
71, 72, and 84, showing the comple te  methylat ion of the amino group in pseudocyclobuxin-D [6, 8 ] , a r e ' o b -  
s e r v e d .  

The acetylat ion of (I) with acet ic  anhydride in pyridine forms  N,N' ,O- t r iace ty lpseudocyclobuxin-D 
(IV), in the IR s p e c t r u m  of which the absorpt ion bands of hydroxy and amino groups have d isappeared .  In 
the NMR s p e c t r u m  of (IV), the appearance  of r esonance  signals  at 4.95, 2.09, 2.00, and 1.93 ppm conf i rms  
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[R spectrum of cyclobuxin-D (a) arld pseudocyclobuxin-D (b). 

Inst i tute of the C h e m i s t r y  of Plant  Substances,  Academy of Sciences of the Uzbek SSR. Trans la ted  
f r o m  Khimiya P r i rodnykh  Soedinenii, No. 6, pp. 755-760, November -December ,  1973. Original a r t ic le  
submi t ted  October  10, 1972. 

© 19 75 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $15.00. 

723 



=__. 

o ex 

E 
0 
0 

0 

~:~o 

I ° 
o 

, 

~ 1 < o  

~ ~ °  • 
~ . ~  ~ : ~  

, ~ -  ~ . 

. . . .  - . - i - . .  c - i  

i ~ :  ~ := I~:=- ~9o~:~ ~ "~  

*r ~ 0 . 

¢.o 

c o  ! 

• ~ c O o o  . 

- - ? , ~  0 -:,.'z d "~ 

~ ~ I ~ 

~ -  . ~  . ~ , * v ' c O  ~ - ~ - ~  .~ 

~, z z z 

724 



\ 

i t i i t , i l L , ' 
" ~ 4 3 2 7 

Fig.  2. NMR s p e c t r u m  of cyclobuxin-D (a) 
and of pseudocyclobuxin-D (b). 

the format ion  of a N ,N ' ,O- t r i ace ty l  der iva t ive  in the ace ty la -  
tion of (I). In the mass  s p e c t r u m  of (IV) the max imum peak 
is that of an ion with m / e  100, which is cha r ac t e r i s t i c  for  
a C H 3 - C H - N - C O C H  3 group at C17 of the pregnane nucleus.  

I I 
A mix ture  of (I) and (II) gave no depress ion  of the 

mel t ing point, the NMR and mass  s p e c t r a  of the two a lka-  
loids and of the i r  der iva t ives  were  s i m i l a r  (Fig. 1), and 
the i r  IR s p e c t r a  were  a lmos t  identical  {Fig. 2). However,  
a mix ture  of the acetyl  der iva t ives  of (I) and (II) gave a de-  
p re s s ion  of the melt ing point. The mel t ing points of the 
t r i ace t a t e s  and the spec i f i c  rotat ions of the methyla ted  
products  of (I) and (II) a lso differed sharp ly .  In addition, 
in the mass  s p e c t r u m  of (I) the m a x i m u m  peak is that  of 
the ion with m / e  44, and in (II) it is that of the ion with 
m / e  58. The other  peaks of the ions in the mass  s p e c t r a ,  
of (I) and (II) a lso differ  in intensi ty (Table 1). 

The ion with m / e  58 f rom (II) is fo rmed  by the c l eav -  
age of the C17-C20bond and is due to the C H 3 - C H - N H - C H  3 

] 
f ragment ,  while the ion with m / e  44 is fo rmed  by the 
c leavage of the C2-C 3 and C 3 - C  4 bonds and the migra t ion  
of hydrogen f rom posit ion 1. This is explained by the CH 3-  
N+H = C H  2 ion, amounting to ~20~ of the max imum peak [6]. 

The lower  intensi ty  of the peak of the ion with m / e  44 in the s p e c t r u m  of (II) is due to the p re sence  
in it  of a 3/3 -o r i en ted  methylamino  group [6]. The dif ference in the intensit ies of the peaks of the ions in 
(I) and (II) is apparent ly  connected with a configurat ional  d i f ference  in the C 3 a s y m m e t r i c  center ,  i .e. ,  in (I) 
the 3 -methy lamino  group is (z-or iented.  Such cases  a re  poss ib le  in the alkaloids of the fami l ies  Buxaceae,  
Apocynaceae ,  and Paxysandrae  [9]. 

The configurat ion of the other  a s y m m e t r i c  cen te rs  in (I) follows f rom the resu l t s  of a compar i son  of 
the values of the chemica l  shafts of the t e r t i a r y  and secondary  methyl  protons with those for  cyclobuxin-D 
(II), i .e. ,  no m a r k e d  d i f ferences  in the chemica l  shifts in (I) and (II) a re  observed  (see Table 1). 

Thus,  on the bas is  of what has been sa id  it may be concluded that  (I) is an i s o m e r  of (II) and has the 
s t r u c t u r e  of 1 4 ~ - m e t h y l - 3 ~ , 2 0 ~ - d i ( m e t h y l a m i n o ) - 4 - m e t h y l e n e - 9 ~ , 1 9 - c y c l o - 5 ~ - p r e g u a n - 1 6 ~ - o l .  

~ H s  

, 

(~H2" 

I. R . . . .  NH--CHa R,=R~=H 
II. R=--NH--CH3 R,=R2=H 

/ C H 3  
I11. R . . . .  N \ C H s  R I = H ;  R. . : -CH3 

(C H3 
IV. R . . . .  NXA c RI=R== Ac 

/ C H 3  
- V. R=--NX, cH3 RI=H; R~=CH3 

VI R-- - -R/CH3 RI=R2= AC 
• - \Ac  
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E X P E R I M E N T A L  

The homogere i ty  of the subs tances  was checked by chromatography  in a thin l ayer  of s i l i ca  gel in 
the I m t a n - l - o l - a c e t i c  a c i d - w a t e r  (10 :1 :3 )  s y s t e m .  

The IR s p e c t r a  were  r eco rded  on a UR-~20 s p e c t r o m e t e r  (tablets with KBr), the NMR s p e c t r a  (in 
deuterochloroform)  on a JNM-4H-100/100  MHz ins t rument  with HMDS as internal  s tandard  (the values a re  
given in the 6 scale) ,  and the mass  s p e c t r a  off anMKh-1303 ins t rument  fitted with a glass  s y s t e m  for  d i rec t  
introduction into the ion source .  The specif ic  ro ta t ions  of all the compounds were  de te rmined  in ch lo ro-  
fo rm.  

Pseudocyclobuxin-D (I). The leaves and fine flowers of Buxus s e m p e r v i r e n s  col lected on March 25, 
1971 in the Shreder  exper imenta l  station,  Tashkent  oblast  (1 kg) were  mois tened with 10~c ammonia  and 
ext rac ted  with ch lo roform.  This gave 14.1 g of combined alkaloids (e thereal  f ract ion 12.15 g, and ch lo ro -  
fo rm fract ion 1.95 g). 

The e therea l  f ract ion of the combined alkaloids was t rea ted  with acetone.  Pseudocyclobuxin-D was 
i so la ted  f rom the acetone- insoluble  f ract ion;  mp 229-231°C (from ethanol), laiD +89.64 ° (c 0.502), R f  
0.15; composi t ion C25H42N20 , mol.  wt. 386 (mass spec t rome t r i ca l ly ) .  

N,N'-Dimethylpseudocyclobuxin-D (III). A mix ture  of 0.061 g of pseudocyclobuxin-D, 1 ml  of fo rmic  
acid, and 1 ml  of formal in  was boiled for  8 h. Then it was diluted with water  and made alkaline with a m -  
monia,  and the react ion product  was ex t rac ted  with methylene chlor ide .  The res idue  was t rea ted  with 
ethanol, giving 0.059 g of N,N'-dimethylpseudocyclobuxin-D with mp 198-200°C (from ethanol), [C~]D +54.1 ° 
(c 0.61), R f  0.1, mol .  wt. 414 (mass spec t rome t r i ca l ly ) .  

N,N' ,O-Tr iace ty lpseudocyclobuxin-D (IV). A mixture  of 0.053 g of (I), 1.3 ml of acetic anhydride, 
and 1.5 ml  of pyridine was kept at room t e m p e r a t u r e  for  46 h. Then the solvent  was evapora ted  off in 
vacuum, a 3% solution of hydrochlor ic  acid was added, and the react ion product  was ex t rac ted  with methyl -  
ene chlor ide .  The ex t rac t  was washed with 3gc sodium carbonate  solution and then with wate r .  The res idue  
a f te r  the dist i l lat ion of the solvent  was t r ea ted  with a c e t o n e - p e t r o l e u m  ether  (1 : 9). This gave 0.056 g of 
N,N' ,O- t r iace ty lpseudocyclobuxin-D,  C31H4sN204, mp 238-240°C [ ace tone -pe t ro l eum e ther  (1:9)],  [a id  0° 
(c 0.55), R f  0.70, mol .  wt. 512 (mass spec t rome t r i ca l l y ) .  

N,N' -Dimethylcyclobuxin-D (V). Cyclobuxin-D (0.2 g) was methylated in a s i m i l a r  manner  to (I): 
the N,N'-dimethylcyclobuxin-D,  C27H46N20 , had mp 198-200°C (from ethanol), [C~]D +97.T (c 0.522), R f  
0.15, mol .  wt. 414 (mass spec t rome t r i ca l l y ) .  

N,N ' ,O-Tr iace ty lcyc lobuxin-D (VI). Cyclobuxin-D (0.22 g) was acetylated by the method desc r ibed  
above. The melt ing point of the N,N' ,O- t r iace ty lcyc lobuxin-D was 249-251°C [from a c e t o n e - p e t r o l e u m  
ether  (1 : 9)], l a id  0 ° (c 0.56); R f  0.70, tool. wt. 512 (mass  spec t rome t r i ca l ly ) .  

S U M M A R Y  

1. A new alkaloid, pseudocyclobuxin-D, has been isolated f rom the leaves and fine flowers of Buxus 
s e m p e r v i r e n s .  The resu l t s  of a compar i son  of the physicochemical  p roper t i es  of pseudocyclobuxin-D and 
its der iva t ives  with cyclobuxin-D and its der iva t ives  has shown that  the alkaloid isolated is an i s o m e r  of 
cyclobuxin-D and has the s t r u c t u r e  of 14a -me thy l -3~ ,20c~-d i (me thy lamino ) -4 -me thy lene -9~ ,19 -cyc lo -5a -  
p regnan-16a  -o l .  
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