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Continuing a study of the alkaloids of Buxus s e m p e r v i r e n s  cult ivated in Tashkent  [1], f rom the mixture  of 
bases  by separa t ion  according to the i r  bas ic  s t rength  on a polybuffer  appara tus  [2] we have isolated a new 
a l k a l o i d -  buxal ine-C - with the composi t ion C29H50N20 (I), mp 230-232°C (ethanol), [a]D + 29.41 °. 

The IR spec t rum of (I) shows absorpt ion bands at (cm -t)  3050, 1450 (methylene of a cyclopropane ring) 
[3] and 1645 (N-acetyl) .  The NMR spec t rum has the s inglets  of t e r t i a r y  methyl  groups,  a N - C O - C H  a group, 
a N(CH3) 2 group, and a N-methy lace tamide  group, and a doublet f rom a secondary  methyl  group (Table 1). The 
m a s s  spec t rum has the main peaks  of ions with m / e  44, 58, 70, 71, 72 (100~), 84, 85, 427, 442 M +. 

The acid hydrolys is  of alkaloid (I) gave a base  with the composi t ion C27H48N 2 (II), mp 208-210°C, In] D + 
127.42°, and acet ic  acid {paper chromatography)  [4]. The IR spec t rum of (II) lacked the absorpt ion bands at 
1645 cm -1 cha r ac t e r i s t i c  for  a N-ace ty l  group.  In the NMR spec t rum,  the signal f rom the ( N - C O - C H 3 )  p ro -  
tons had d i sappeared  and a new signal had appeared  in the fo rm of a s inglet  at 2.38 ppm ( - N H - C H 3 ) .  

Consequently,  alkaloid (I) is the N-ace ty l  der iva t ive  of the base  (II). The acetylat ion of (II) gave (I). The 
base  (II) f o r m s  a N-methyl  der iva t ive  (III) and a N-benzoyl  der iva t ive  (IV). 

The m a s s - s p e c t r o m e t r i c  f ragmenta t ion  of the base  (II) takes place s imi l a r ly  to that of cyeloprotobuxine 
C (V) [5], but differs  f rom that of (V) by the intensity of the peaks  of the ions with m / e  42 (29%), 44 (27), 57 (30), 
69 (22), 71 (20), 72 (I00), 83 (20), 84 (12), 85 (19), 97 (18), 113 (14), 356 (20), 385 (12), 400 (36%) M +. The 
maximum peak of the ion with m/e 72 in the mass spectrum of (1) and (If) arises as the result of the cleavage 
of the bond between Ci 7 and C20 and confirms the presence of a dimethylamino group inposition C20 in apregnane 
nucleus [6, 7]. The peak of the ion with m/e 44 is formed by the cleavage of the C 2- C 3 and C 3- C 4 bonds and 
shows the presence of a - N H - C H  3 group at C 3 [5]. 

The physieochemical constants of the alkaloid (1) are close to those of the acetylated derivative of cyelo- 
protobuxine C (VI) [8]. However, a marked difference is observed in the values of the specific rotations of the 
base (If) and of cycloprotobuxine C (V), and also between the methylated product (Ill) and the methylated deriva- 
tive of cycloprotobuxine C (cycloprotobuxine A) (VII) [9]. In its melting point and the sign and magnitude of its 
specific rotation, the benzoyl derivative of (If) differs markedly from the benzoyl derivative of cyeloprotobuxine 
C (VIII) [8]. The chemical shifts of the protons of the tertiary and secondary methyl groups of (If) are almost 
the same as those of cyeloprotobuxine C (V) [9]. A mixture of (II) with cycloprotobuxine C (kindly given to us 
by I. Tomko) showed a depression of the melting point [10, 11]. 

In a comparison of the chemical shifts of the protons of the tertiary and secondary methyl groups of (If) 
and (Ill), an upfield displacement of the chemical shifts of the secondary methyl protons in (HI) by 9 Hz is ob- 
served. Consequently, the alkaloid (If) apparently differs from cycloprotobuxine C by the configuration of the 
asymmetric center at C20. On the basis of the facts given, buxaline-C (I) has the most probable structure and 
configuration of 3~-acety~methy~amin~-2~-dimethy~amin~-4,4,14a-trimethyl-9~,19-cycl~-5a-pregnane. 

H H~I--N< C"3 
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TABLE i 

Alka- 
loid Composition rap, "C [=lD, deg NMR spectrum, 5 (CHCI3) 

I 

vI 

II 

V 

IV 

Vlll 

III 

vii 

C.~,H~oN~O 

~H:~,N~O 

C~;H,sN2 

C.~TH,sN2 

C3,H~2N20 
C3~H~N20 

C~sH~N2 

C~sH~oY~ 

230--232 

227--230 I 

208--2101 

20O--202 

260--262! 
218--220 

204--206 

207 

11,21 (s 6H, CH3), 0,87.0,78 (C, 6H, CHa); 
] 0,84 (d, 3H, CH3; ]=6 H~; 2,85 (CHs-- 

+29,4 ~ --CO--N--CH3); 2,21 [N (CH3)..], 2,07 
[ (N--CO--CH3). 

+15 
J0 92(s, 6H, Cll~); 0,89, 0.72(C, 6H, CHa) 

+127,4.~ '0.78 (d. 3H, CH3; J=6H~; 2,38(N-- 
[ --{~["t3); 2,13[N(CH3)-] 
[0,96(s, 6H, CH~); 0,93, 0,73(s, 6H, CHa); 

+80 ~ 0.83(d, 3H, CH3; J 6Hz);2,46(N-- 
[ -CHg; 2.20 [N (CH3)21. 

--50,82 [ 

+32 I 
[0,94 (s 6H, CH3); 0,88, 0,76(s, 6H, CH3); 

+5,1 { 0,84' (d. 3H, CH3; J=6Hz} 2,25; 2,20 
[ [12H, 2N (CH3):]. 
[0,97 (~, 6H, CH3); 0,93, 0,80 (s, 6H, CH3); 

+75 { 0,93 (d, 3H, CHj; J=6 H:~; 2,30; 2,20 
( [12H, 2N(CH3)2]. 

Note:  s) s inglet ;  d) doublet .  

EXPERIMENTAL 

The homogeneity of the substances was checked by chromatography in a thin layer of silica gel Q in the 
butan-l-ol-acetic acid-water (I0 :I :3) system. The IR spectra were taken on a UR-20 spectrometer (KBr), 
the NMR spectra on a JNM-4H-100 MHz instrument (IIMDS, CDCI3, 5 scale), and the mass spectra on an MKh- 
1303 instrument fitted with a glass system for the direct introduction of the sample into the ion source. The 
specific rotations of all the compounds were determined in chloroform. 

Buxaline-C (1). The material (6.5 g) obtained from the aqueous fraction from the polybuffer separation 
of the alkaloids of Buxus sempervirens [2] was ehromatographed on a column of alumina (activity grade II) 
(I : I00) and was eluted with chloroform- ethanol (9 : I), 10-ml fractions being collected. By treating the com- 
bined fractions 75-105 with ethanol, 0.4 g of buxaline C, C29HsoN20, was obtained with mp 230-232 °C (from 

ethanol), [aiD + 29"4° (e 0.34); Rf 0.61, M + 442 (mass spectrometrically). 

Hydrolysis of Buxaline-C to (If). A mixture of 0.12 g of (I), 25 ml of methanol, and 19 ml of 5%sulfuric 
acid was boiled for 8 h. After evaporation of the methanol in vacuum, the mixture was boiled for another 7 h. 
The solution was made alkaline with ammonia and extracted with methylene chloride. This yielded 0.I g of 
the hydrolysis product (II) with the composition C27HtsN2, mp 208-210°C (from ethanol), [~]D + 127-42° (c 0.481); 
Rf 0.30, M+400 (mass spectrometrically). 

N-Methyl Derivative of (If) (Ill). A mixture of 0.025 g of (If) was methylated by Hess's method [12]. 
This gave 0.027 g of the N-methyl derivative (Ill) with the composition C28H50N2, mp 204-206°C (from ethanol), 
[a]D + 5"1° (c 1.62), Rf 0.1, M + 414 (mass speetrometrieally). 

N-Benzeyl Derivative of (If) (IV). A solution of 0.021 g of (If) in 1 ml of pyridine was cooled, and 0.20 ml 
of benzoyl chloride was added dropwise and the mixture was allowed to stand at room temperature for 19 h. 
Then 30 ml of water was added and the product was extracted with benzene. This gave 0.019 g of the N-benzoyl 
derivative (IV) with the composition C34H52N20, mp 260-262°C (from ethanol). [~]D- 50"82° (c 1.22), Rf0.55 
M+504 (mass speetrometrically). IR spectrum: Vma x 1635 cm -I (- N-COC6Hs). 

S U M M A R Y  

A new alkaloid buxa l ine-C has been  i so la ted  f r o m  Buxus s e m p e r v i r e n s  cu l t iva ted  in Tashkent .  

The r e s u l t s  of a c o m p a r i s o n  of the p h y s i c o c h e m i c a l  p r o p e r t i e s  of the p roduc t s  of  the hydro lys i s  of  
buxal ine-C and those  of cyc lopro tobuxine  C have enabled the s t r u c t u r e  and conf igura t ion  of buxal ine-C to be 
de t e rmined  as 3 ~ - a c e t y ~ m e t h y ~ a m i n ~ - 2 ~ - d i m e t h y ~ a m i n o - 4 ~ 4 ~ 4 a - t r i m e t h y ~ - 9 ~ ' ~ 9 - c y c l ~ - 5 a - p r e g n a n e .  
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P R O T A M I N E S  

A STUDY OF THE AMINO-ACID SEQUENCE OF STURINE B 
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a n d  A .  B .  S i l a e v  
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We have prev ious ly  desc r ibed  the isolat ion of s tur ine B and the determinat ion of i ts  amino-ac id  compos i -  
tion and of the N- and C - t e r m i n a l  amino acids [1]. In the p re sen t  paper  we consider  the hydrolys is  of s tur ine 
B by t rupsin,  the f ract ionat ion of the mix ture  of peptides obtained, and the determinat ion of their  s t ruc tu re ,  
and also the study of the N- and C - t e r m i n a l  sequences  of s tur ine B with the aid of leucine aminopept idase  and 
ca rboxypept idases  A and B. 

The invest igat ions of the p r i m a r y  s t ruc tu re  of a s e r i e s  of p ro tamines  have shown that in the i r  mo le -  
cules the neutra l  amino acids a re  a r r anged  in pa i r s  or  even in t r ip le ts  [2]. Thus is pa r t i cu l a r ly  cha rac t e r i s t i c  
for the hydroxy amino acids ser ine  and threonine.  

Sturine B contains the 18-19 arginine res idues ,  one histidine res idue  and a fa i r ly  l imited se t  of neutra l  
amino acids:  Alal, GlY2, Ser2, Pro1, Glu 1. To de te rmine  the i r  posi t ions in the molecule  of s tur ine  B i t a p p e a r e d  
appropr ia te  to use  t ryps in  hydro lys i s ,  in which the bonds fo rmed  by res idues  of neutra l  amino acids r ema in  
unchanged. The p re sence  in the s tur ine  B molecule  of one prol ine res idue ,  which cons iderably  r e t a r d s  the 
hydrolys is  of the bonds adjacent to it pe rmi t t ed  us to hope to obtain fa i r ly  la rge  f r agment s .  

The combination of t ryps in  hydrolys is  with the hydrolys is  of s tur ine  B by leucine aminopept idase  and 
carboxypept idase  made it poss ib le  to de te rmine  the bulk of the sequence of aminoacids  in the pro te in .  

In a p r e l i m i n a r y  exper imen t  on the kinetics of the hydro lys i s  of s tur ine B by t ryps in  with the aid of the 
ninhydrin react ion,  it was shown that the cleavage of the peptide bonds is p rac t ica l ly  complete  af ter  6 h (Fig. 1). 

To isolate  the peptides formed,  the 6-h hydrolyzate  of the hydrochlor ide  of s tur ine  B was separa ted  
by ion-exchange ch romatography  on Amber l i t e  CG-50 res in ,  using elution with Na bora te  buffer  mixture  by 
Ando's  method [3], modified by o u r s e l v e s .  We lowered the pH of the buffer  mix tu re  to 7.4, since under the 
conditions of Ando' s method (pH 8.0) the pept ides  a re  not complete ly  absorbed  on the res in ;  the elution was 
p e r f o r m e d  by inc reas ing  the NaC1 concentra t ion g rad ien t -wise  and not s tepwise,  which ensured  a fa i r ly  good 
separa t ion  of the pept ides .  
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