
ing 5-8% of ethanol. The eluates containing the individual substance were  combined and evaporated, and the 
residue was crystall ized from methanol-e ther .  The crystals  obtained (29 mg) with mp 170-172°C, [~]~-10  ° 
(c 0.1; methanol) were identified as convallatoxin [9]. 

Methylation of Neoconvallatoxoloside. The glycoside (I) (150 rag) was methylated as described previously 
[6]. A hydrolyzate of the methylated glycoside was found by paper chromatography in the systems described by 
Aspinall and Wood [15] to contain 2,3,4,6-tetramethyl-D-glucose and 3,4-dimethyl-L-rhamnose.  

S U M M A R Y  

A new cardinolide glycoside has been isolated from the leaves of Convallaria rnaj .al, !s. L.; it has been 
called neoconvallatoxolisode and its structure has been established as strophanthidol 3-O-[O-fl-D-glueopyrano- 
syl-(1 ~ 2)-~-L-rhanmopyranoside].  
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A L K A L O I D S  OF S o p h o r a  a l o p e c u r o i d e s  

S. K u c h k a r o v ,  Yu .  K. K u s h m u r a d o v ,  
Kh.  A. A s l a n o v ,  and  A. S. S a d y k o v  

UDC 547.944/945 

Previously, from Sophora alopecuroides collected on the banks of the R. Zeravshan in the period of incom- 
plete ripening of the fruit, in addition to known alkaloids, we isolated two new bases 6 and 7 [1, 2]. Base 7 has 
the composition C15H2202N 2, mp 68-70°C (from ether), [~]~ + 27.5 ° (c 0.75; water). The present  paper gives the 
results  of a study of the structure of this alkaloid. 

The UV spectrum of base 7 has adsorption in the 253 nm region corresponding to the presence of the chro-  
mophore ( -C t t  = C H - C O - ) .  The IR spectrum of the alkaloid lacks the absorption band of a trans-quinolizidine 
(2800-2700 cm-1). Strong absorption is observed in the 1602 and 1658 cm -1 region ( -  C H = C H - C O - N < ) ,  and 
weak absorption at 970, 950, and 925 cm -1, which is character is t ic  for  a N-oxide group [3]. 

The mass spectrum of the bases has, in addition to the peak of the molecular ion (M + 262) confirming the 
composition of the alkaloid, the peaks of ions with m/e  246 (M-16; 86%), 245 (M-17; 100%), 217 (8%), 203 (12%), 
177 (90%), 150 (72%), 138 (42%), 122 (19%), 96 (68%), which are character is t ic  for the matrine alkaloids [4-6]. 
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T A B L E  1. Comparat ive Mass Spectra of Sophocarpine, Lehmannine, 
and the Deoxy Base 7 

m/e, % intensity 

S ophocarpine [ 72,8 
Lehmannine I 100 
Deoxy base ? 75 

100 2,7 
62 1,5 

100 6,3 

8i69 5¢ 
9,3 12,51 4 

12 89 I 30 

88 I 10 82,31 14 

201 34 

22.9 

47.4 
98 

70,6 

The ions with m/e  217 (M - 29) and 203 (M - 43), differing by two units f rom the corresponding ions of matr ine  
and its i somers ,  show the presence  of a double bond in ring D [7, 8]. The low intensity of the molecular  ion 
M + 262 (7~) [8, 9]; the difference by 16 mass  units in the region of high m a s s e s  as  compared  with the mass  
spec t ra  of sophocarpine; the absence of a Bohlmann band in the IR spectrum; and the good solubility in water  
pe rmi t  the assumption that base  7 is the N-oxide fo rm of an alkaloid of the matr ine ser ies .  

In the PMR spec t rum of base 7 at 6.42 and 5.88 ppm can be seen the signals of two olefinic protons in the 
fo rm of a doublet of t r iplets .  The signals of three c~-protons a re  located in the 3.6-4.45 ppm region. The s ig-  
nals  of the o ther  protons a re  found in the 1.3-3.4 ppm region. 

When the deoxybase of compound 7 was obtained by means of zinc dust in an acid medium, two products  
were  formed,  with Rf 0.56 and 0.58. It is possible that in addition to the reduction of the N-oxide group hydro-  
genation of the double bond takes place. To exclude this reaction, base 7 was reduced with sodium hydrosulfite° 
This gave the deoxybase with Rf 0.58, mp 83-84°C, [~]~ + 76.8 ° (c 0.266; ethanol), M + 246. The IR spec t rum of 
the deoxybase 7 had absorpt ionbands  charac te r i s t i c  fo r  a t rans-quinol iz idine in the regions of 2795,2750, 2705, 2690, 
and 2672 cm -i (Bohlmann band) and 1650 and 1596 cm -1 ( - C H = C H - C O - N < ) .  

The NMR spect rum of the deoxybase 7 showed signals at 6.24 and 5.74 ppm in the form of a doublet of 
t r ip le t s  of two olefinic protons at C14 and C13. The signals of the Hi7 e and Hll protons  a re  in the 3.66 and 3.24 
ppm regions.  The signals of the H2e, Hi0 c, and H17 a protons are  found in the 2.82 and 2.30 region. The signals 
of the other  protons are  located in the 2+22-0.8 ppm region. 

The mass  spec t rum of the deoxybase 7 has the peak of the molecular  ion with M + 246 (75%) and the peaks 
of ions with m / e  245 (100K), 217, 203, 177, 160, 150, 138, 122, and 96. 

A compara t ive  study of the mass  spect ra  of sophocarpine [4], lehmannine [10], and the deoxybase shows 
that they differ by the intensities of the peaks of the ions of cer ta in  f ragments  (Table 1). These compounds are  
possibly s t e r eo i somers  in the A/B, A/C, and B/C par t s  of the molecule. Thus, it may be assumed that base 7 
is the N-oxide of an unknown alkaloid the molecule of which contains one double bond in ring D as is conf i rmed 
by the nature  of the m a s s - s p e c t r o m e t r i c  fragmentation.  To establish the s t ructure  of the alkaloid definitively, 
the deoxybase 7 was catalyt ical ly hydrogenated over  Raney nickel. This gave a crys ta l l ine  base with mp 108- 
109°C, [~]~-53.4  ° (c 0.51; ethanol), the IR, PMR, and mass  spec t ra  and physicochemical  constants  of which 
showed its identity with sophoridine. 

On the bas is  of spectra l  cha rac te r i s t i c s  and chemical  t ransformat ions  we have put forward as the most  
p robab le  s t ruc ture  of the new alkaloid that of 13,14-dehydrosophoridine N-oxide: 

0 ~, . . ,  

3 9 

0 

E X P E R I M A N T A L  

The mass  spec t ra  were taken on a MAT-311 instrument,  the NMR spect ra  on a Varian-15 XL-100 ins t ru-  
ment with a working frequency of 100 MHz (the chemical  shifts are  given in the 6 scale relat ive to HMDS), the 
IR spec t ra  on a UR-10 spec t romete r  with the substances in the form of thin fi lms, and the UV spect ra  on a 

Beckmann instrument.  
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Fi l t rak  No. 1 paper  was used fo r  paper  chromatography and type LS 5/40 #m si l ica gel fo r  t h in - l aye r  
chromatography.  The following solvent sys t ems  were  used: 1) b u t a n - l - o l - w a t e r - h y d r o c h l o r i c  acid (100 : 27 : 15) 
and 2) ethyl a c e t a t e - i s o p r o p a n o l - 2 5 %  ammonia  (50 : 35 : 25). The reveal ing agents were  DragendorfP s reagent  
and iodine vapor .  

Isolat ion of the Alkaloids. The dry  comminuted plant (4o5 kg) was moistened with 10% ammonia and was 
ex t rac ted  repeatedly  with methanol.  The methanolic  ex t rac t  was concentra ted,  the res idue was dissolved in 10% 
sulfuric  acid, and the solution was washed with ch loroform.  The acid solution of the combined alkalids was 
made alkaline with 25% ammonia,  and the alkaloids were  ext rac ted  success ively  with pe t ro leum e the r  (yield 
21.86 g), benzene (yield 44.69 g), and ch lo roform (yield 14.54 g). The total  yield of alkaloids was 81.09 g (1.8% 
on the weight of the dry  plant). 

Isolat ion of 13,14-Dehydrosophoridine N-Oxide. The ch lo ro fo rm-ex t r ac t ed  f rac t ion {6 g) was deposited 
on a column of cel lulose  (1 : 100) and was eluted with sys tem 1. The eluates  were  chromatographed on paper  
( sys tem 1), and the f rac t ions  with the same Rf values were  combined and evaporated to d ryness  in vacuum, The 
res idue  was dissolved in 10% ammonia,  and the bases  were  ext rac ted  with chloroform,  This  gave 0.95 g of 
13,14-dehydrosophoridine N-oxide, 2.54 g of sophoridine N-oxide, and 0.55 g of cytisine.  

13 , I4-Dehydrosophor id ine  N-oxide (0.95 g) was dissolved in methanol and 10-rag port ions were  deposited 
on a single plate (200 x 200 ram)wi th  a fixed l aye r  of s i l ica gel and were  chromatographed in sys tem 2, the 
spots being revealed with the Dragendorf f  reagent .  The zones corresponding to 13,14-dehydrosophoridine 
N-oxide were  combined, and the base  was ex t rac ted  with me thano l  The solvent was evaporated to d ryness  in 
vacuum, giving 0.45 g of  13,14-dehydrosophoridine N-oxide with mp 68-70°C {from ether) ,  [a]~ + 27.5 ° (c 0 .73 ;  
water) ,  M + 262* 

Prepa ra t ion  of l~ ,14-Dehydresophor id ine .  A solution of 120 mg of 13,14-dehydrosophoridine N-oxide in 
5 ml of 12% hydrochlor ic  acid was heated at 60-70°C for  30 rain in the p re sence  of zinc dust.  Then the acid 
solution was f i l te red  f rom the zinc dust and made alkaline with ammonia.  The base  was ext rac ted  with benzene.  
The solvent was evapora ted  off in vacuum and the res idue  was t r a n s f e r r e d  to a column of cel lulose and was 
eluted in sys tem 1, giving 60 mg of 13,14-dehydrosophoridine with Rf 0.58 and 15 mg of a base  with Rf 0.56. 
Af te r  r ec rys ta l l i za t ion  f rom pe t ro leum ether ,  the 13,14-dehydrosophoridine had mp 83-84°C, [~I~ + 76"8° 
(c 0.266; ethanol), M + 246. 

Al ternat ive  P repa ra t ion  of 13,14-Dehydrosophoridine.  An aqueous solution of 150 mg of base  7 was t r ea ted  
with 200 mg of sodium hydrosuff i te .  Af te r  the mixture  had stood at room t empera tu re  for  48 h, the base  was 
ex t rac ted  with benzene.  Af te r  drying and the dist i l lat ion of the solvent 120 mg of 13,14-dihydrosophoridine was 
obtained with mp 83-84°C (from pe t ro leum ether) ,  [a]~ + 76.5 ° (c 0.5; ethanol). 

Catalytic Hydrogenation of 13,14-Dehydrosophoridine.  In the p r e sence  of Raney nickel, 100 mg of 13,14- 
dehydrosophoridine  in 10 ml of ethanol was hydrogenated in a cu r r en t  of hydrogen at room t empe ra tu r e  with 
constant  s t i r r ing.  Af te r  the end of the react ion,  the solvent was evaporated off in vacuum to dryness ,  and the 
res idue  was r ec rys t a l l i z ed  f rom pe t ro leum ether .  This gave 80 rag  of a base  with mp 107-108°C, [a ]~-53 .4  ° 
(c 0.5; ethanol), M + 248. 

F r o m  its physicochemical  constants  and mass  spectrum,  the resul t ing  base  was identical with sophoridine. 

S U M M A R Y  

On the bas is  of spec t ra l  cha r ac t e r i s t i c s  and chemical  t ransformat ions ,  a new alkaloid with the composit ion 
CIsH2202N 2 isolated f rom Sophora a lopecuroides  has been assigned the most  probable  s t ruc ture  of 13,14-dehydro-  
sophoridine N-oxide. 
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Q U I N A  Z O  L I N E S  

X. SYNTHESIS OF 6,6 '-METHYLENEBISDEOXYVASICINONE 

AND ITS HOMOLOGS 

K h .  M.  S h a k h i d o y a t o v  
a n d  C h .  S h .  K a d y r o v  

UDC 547. 944/945+547.856.1 

6 ,6 ' -Methy leneb i s (2 -methy l -3H-qu inazo l in -4 -one)  has been synthesized f rom methylenebisan thran i l ic  acid 
[1]. Continuing a study of the c h e m i s t r y  of condensed quinazolines [2-4], in o r d e r  to synthes ize  new deoxyvas i -  
einone de r iva t ives  we have p e r f o r m e d  the reac t ion  of methylenebisauthrani l ic  acid (D with var ious  l ac t ams  
(T-butyro lac tam,  5 - v a l e r o l a c t a m ,  c - c a p r o l a c t a m ,  and ~ - c h l o r o -  and a,c~-dichloro- e - c a p r o l a c t a m s  (Ha-e)) .  
6,6 t -Methylenebisdeoxyvas ic inone  and its homologs (]Ha-e) w e r e  obtained: 

~Nt'i HOOC./-~/-._.~.~COOH :,~l'4}n - 

{C"x~"O + H,N'~ ~"-,~ NH, + -xr-y 
zt 0 0 Iz 

a. x = y = H ,  n = t ;  b. x = y = H ,  n = 2 ;  e, x = y = H , n = 3 ; d . x ~ -  
= H ,  y = C l ,  n = 3 ;  e. x = y = H ,  n~3 .  

The reac t ion  took place smoothly when 1 mole  of the acid (I) was  heated with 3 m o l e s  of a l ac tam (II) in 
the p r e sence  of phosphorus  oxychlor ide in the w a t e r  bath (see Table  1). 

We have also studied the reac t ion  of anthrani l ic  acid and i ts  de r iva t ives  (4 -n i t ro - ,  5 - b r o m o - ,  5-iodo,  and 
5-n i t roan thran i l i c  acids) (IVa-e) with the t ac tam (IIe). In this  way the quinazolinones (Va-e) were  synthesized 
with y ie lds  of 46-59% (see  Table  1). 

0 
x.~COOH 

0 Ct C~ 
I l e  V a - e  

a. x ~ H ;  b. x = 4 - - N O ~ ; c ,  x : 5 - - B r ;  d. x = 5 - - I ;  e, x = 5  NO2. 

Inst i tute  of the C h e m i s t r y  of P l a n t  Substances,  Academy of Sciences of the Uzbek SSR, Tashkent .  T r a n s -  
lated f rom Khimiya  P r i rodnykh  Soedinenii, No. 4, pp. 544-547, July-August ,  1977. Original a r t i c l e  submit ted 
March  25, 1977. 

I This material is protected by copyright registered in the name of  Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part [ 
t 

o f  this publication may be reproduced, stored in.a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 1 microfilming, recording or otherwise without written permission of  the publisher. A copy of  this article is available from the publisher for $Z50. 

454 


