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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. 
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TABLE 1 

Initial com- 
pound 

lae- 
acid tam 

I Ila 

I ]Ib 
I llc 
I l id 
1 lie 

IVa l i e  
lVb lie 

tVc Ile  
IVd l i e  

IVe lie 

~ e a c -  
~on 

I l i a  

[llb 
Illc 
llld 

llle 

Va 
Vb 
\r  C 
Vd 
Ve 

Yield, 
go 

84 

74 
66 
52 
53 

46 
55,5 

59 
52 

49,5 

mp ('C) and solvent 

332--334 (acetic acid+ 
water) 

244--246 (ethanol) 
251- 253 (ethanol) 
153--156 (ethanol) 
205--206 (butanol) 

114--115 (hexane) 
165--166 (butanol) 

127--127.5 (hexane) 
142 (hexane) 
176--177(butanol) 

(AI,O3) 

0,63 

0,43 

0,42 
0,41 

0,78 
0,74 
0,43 

tool. 
wt. 

384 

440 
510 

284 

m 

Empirical 
formula 

C,,23H2oOsN, 

C25H2~O2N~ 
C27H';802N~ 
C2~H260~N~CI2 
C~H~402N~ C14 

CIsHt~ON2CI 
ClsHnO3NsCI2 

t 
Cj3HnON.~BrCIs 

• C13HnON2JCl~ 
] CIaHnO3NsCI~ 

*The values of Rf were  determined in the following solvent sys tems :  
fo r  compounds (IVb-e), e t h e r - h e x a n e  (1 : 1) ; fo r  (Ilia), ch loroform;  
for  (IIIb), c h l o r o f o r m - e t h e r  (1:1) ;  and for  (Va), e t h e r - p e t r o l e u m  
e ther  (1 : 1). 

As can be seen from Table 1, the yield of reaction products  depends little on the substituents in the ben-  
zene ring of the acids (IVa-e) but an increase  in the number  of methylene groups in the lac tams (IIa-c) o r  the 
introduction of substituents into the i r  r ings (the lactams IId and e) leads to a decrease  in the i r  react ivi ty with 
respec t  to the acid (I). These resul ts  are  in harmony with the variat ion in react ivi ty in condensations of an thra-  
nilic acids  and lactams which we have suggested previously [3]. 

The s t ruc tures  of the compounds synthesized were shown on the bas is  of the resul ts  of e lementary analysis  
and IR and mass  spectra,  and the i r  individualities were  checked by chromatography in a thin layer  of alumina. 
The IR spec t ra  of (IIIa-e) each had the absorption bands of a carbonyl  group in the 1670-1680 cm -1 region. The 
mass  spect rum of (IIIa) was charac te r i zed  by the presence  of the peak of the molecular  ion (100%) and also of 
the peaks of ions with m / e  199 and M - 1; the intensity of the peak of the molecular  ion in the case  of (IIId) was 
25%, and for  (Va) 38%. In the spec t ra  of the lat ter  compounds there  are  f ragments  corresponding to M - C1 (for 
(IIId) 15%, and for  (Va) 100%). In addition to the f ragmentary  ions mentioned, the M - 2C1 and M - 2HC1 peaks 
(24% and 14%) a re  charac te r i s t i c  for  the compound (IIId) ; the s t rongest  peak is that of the ion with m / e  248 (100%). 

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

The IR spec t ra  were recorded  on a UR-20 spec t rometer ,  and the m a s s  spec t ra  on a MKh-1303 instrument.  
The resul ts  of e lementary  analyses  cor responded  to the calculated f igures.  Methylenebisanthranil ic acid was 
synthesized by Baumann' s method [5 ], and ~ ,~-d ich lo ro -£-capro lac tam by that of Brenner  and Rickenbacher  [6 ]. 

Synthesis of 6 ,6 ' -Methylenebisdeoxyvasicinone (IIIa). To a mixture of 1.43 g (0.005 mole) of methylene-  
bisanthrani l ic  acid (D and 1.3 g (0.015 mole) of T-butyrolac tam (IIa) was added 4 ml of phosphorus oxychloride.  
The react ion mixture was heated in the water  bath for  an hour and was then cooled and poured into water .  The 
resul t ing solution was made alkaline with 25% ammonia  whereupon an oil deposited which crys ta l l ized on s tand-  
ing. The c rys ta l s  were f i l tered off, careful ly  washed with water,  and dried.  The react ion product was purified 
by precipi tat ion with water  f rom acetic acid solution. This gave 1.62 g (84%) of 6 ,6 ' -methylenebisdeoxyvas ic i -  
none (IIIa) with mp 332-334°C. IR spect rum:  1680 cm -i (VC0; mol. wt. 384 (mass spect rometr ica l ly) .  

The condensation of (I) with the lac tams (IIb-e) was per formed s imilar ly  (see Table 1)o 

Reaction of 4-Nitroanthrani l ic  Acid (IVb) with ~ ,~-Dich lo ro-e -capro lac tam (IIe). A mixture of 0.45 g 
(0.0025 mole) of 4-ni t roanthrani l ic  acid (IVb), 0.68 g (0.0038 mole) of ~ ,~-d ich loro-£-capro lac tam,  and 3.5 ml 
of phosphorus oxychloride was heated in the water  bath for  an hour, cooled, and decomposed with ice water.  The 
c r y s t a l s  that deposited were  f i l tered off, washed with water  to neutrali ty,  and dried. Recrysta l l iza t ion f rom 
butanol gave 0.45 g (55.5%) of react ion product  (Vb) with mp 165-166°C. 

Compounds (Va, c-e) were synthesized s imilar ly .  
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SUMMARY 

6,6'-Methylenebisdeoxyvacisinone and its homologs have been synthesized by the reaction of methylene- 
bisanthranilic acid with lactams (T-hutyrolactam, 6-valerolactam, ~-eaprolactam, and ~-cbloro- and ~,~-dichlo- 
ro-~-caprolactams). The condensation of anthranilic acid and its derivatives (4-nitro-, 5-bromo-, 5=iodo-, 
and 5-nitroanthranilic acids) with ~,fl-diehloro-~-caprolactam has given seven-membered analogs of deoxyvas- 
icinone containing two chlorine atoms in the polymethylene ring. 
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ALKALOIDS OF Papaver Bracteatum 

O. N. D e n i s e n k o ,  I. A. I s r a i l o v ,  
D.  A .  M u r a v ' e v a ,  a n d  M.  S. Y u n u s o v  

UDC 547.943 

P a p a v e r  b r a c t e a t u m  Lindl. (great  s ca r l e t  poppy) is a r ep re sen ta t i ve  of the sect ion Oxytona Bernh. ,  and is 
a perennia l  endemic  plant of the nor the rn  Caucasus  [1]. The alkaloids isothebaine,  or ipavine,  b rac te ine ,  and 
b r a c t a m i n e  have been isolated prev ious ly  f r o m  this  plant col lected in T r a n s c a u c a s i a  [2]. Cultivated f o r m s  of 
P. b r a c t e a t u m  have been studied abroad and m o r e  than 15 alkaloids  have been isolated [3-7]. 

We have invest igated the epigeal  pa r t  of P . b r a c t e a t u m  col lected in the region of Nit. Beshtau (Pyatigorsk)  
in the end of f lowering to beginning of f r u i t - bea r i ng  per iod.  Methanolic ex t rac t ion  yielded 0.6% of combined 
alkaloids,  which w e r e  sepa ra ted  into phenolic and nonphenolic f rac t ions .  T r e a t m e n t  of the nonphenolic f rac t ion  
with methanol  yielded thebaine [8]. Repeated t r e a t m e n t  of the mo the r  solution with ethanol gave thebaine and 
m e c a m b r i d i n e  [9]. 

Af te r  the separa t ion  of these  alkaloids,  the mothe r  l iquor was  ch romatographed  on a column. Elution with 
benzene  and b e n z e n e - m e t h a n o l  yielded isothebaine,  or ipavine,  or iental idine [10], sa lu tar id ine  [11], alpinigenine 
[4, 12, 13], f lor ipavidine [11, 14], a ba se  with mp 119-120°C, and two amorphous  ba se s  (I) and (II). The alkaloids 
thebaine,  or ipavine,  salutar idine,  and f lor ipavidine  w e r e  identified by d i r ec t  c o m p a r i s o n  with authentic samples ,  
and isothebaine,  mecambr id ine ,  or iental idine,  and alpinigenine by compar i son  of the i r  p r o p e r t i e s  and spec t ra l  
c h a r a c t e r i s t i c s  with those  given in the l i t e ra tu re .  The c rys ta l l ine  base  with mp 119-120°C was identical  in its 
spec t ra l  c h a r a c t e r i s t i c s  with alpinine, which has  been found in the amorphous  fo rm in P. alpinum [12, 13] and 
has  been  obtained by the methyla t ion of alpigenine [4]. F r o m  the e the r - so lub le  f rac t ion  of the combined pheno-  
l ic alkaloids we isolated isothebaine,  or ipavine,  thebaine and brac teol ine ,  which was identified by c o m p a r i s o n  
with an authentic sample  isolated f r o m  Corydal i s  gor tschakovi i  [15]. 

Ins t i tu te  of the Chemis t ry  of Plant  Substances,  Academy of Plant  Sciences of the Uzbek SSR, Tashkent .  
P y a t i g o r s k  P h a r m a c e u t i c a l  Inst i tute.  T rans l a t ed  f r o m  Khimiya  Pr i rodnykh  Soedinenii, No. 4, pp. 547-549, 
July-August ,  1977. Original  a r t i c l e  submit ted March  19, 1977. 

This material is protected by copyright registered in the name o f  Plenum Publishing Corporation, 227 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 $ 7.50. 

456 


