
c r y s t a l s  that deposited on the addition o f e t h e r w e r e  f i l te red  off, washed with e ther ,  and dried.  This gave 0.38 g 
(95%) of oxybis (butylviridiflorine) dichlor ide with mp 162-163°C. Compound (IVb) was obtained s imi la r ly .  

SUMMARY 

The reaction of (~,w-dibromoalkanes with trachelanthimidine and its derivatives and of bis (4-chlorobutyl) 
ether with the alkaloids lindelofine and viridiflorine have yielded bisquaternary salts of the pyrrolizidine series. 

I.  
2. 
3. 
4. 

5, 
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SYNTHESIS OF SOME BISQUATERNARY SALTS 

OF THE ALKALOIDS LOLINE AND LOLININE 

N.  P .  A b d u l l a e v ,  ]~. K h .  B a t i r o v ,  
V.  M.  M a l i k o v ,  K h .  M .  S h a k h i d o y a t o v ,  
C h .  S h .  K a d y r o v ,  a n d  S.  Y u .  Y u n u s o v  

UDC 547.944/945 +615,214.23 

Continuing invest igat ions of the synthes is  of b i squa te rnary  sa l t s  of the pyr ro l iz id ine  bases  [1], in o rde r  
to obtain potential  c u r a r e m i m e t i c  compounds we have studied the react ion  of 1 ,10-dibromoedecane,  1,9-di-  
bromonon~ne,  and 1 ,8-dibromooctane  with the alkaloid lolinine {I), Bisqua te rnary  compounds of the l a t t e r  
(Ha-c) were  obtained by the reac t ion  of the ~ ,w-d ibromoalkanes  with lolinine at room t e m p e r a t u r e  in a ra t io  
of one equivalent of dihalogenoalkane to two equivalents of alkaloid in ethanolic solut ion with high yields  (78-96~). 

A b i squa te rna ry  sal t  of the alkaloid loline ( I I Ia)was obtained by hydrolyzing (IIc) with concent ra ted  hy-  
d roch lo r i c  acid at room t e m p e r a t u r e .  

I ( =" .2B'r 

a. n= 8 I i a - c  
b . n = 9  
C. n = lO 

IN= N/CH3 JCH3 N ~Ua 

~___._~IC0CH ~ \:o% 

~(CHz)~" .2fr ~tun2J, o "£Br 

nc  ma 
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December  31, 1976. 

t This material is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 1001 I. No part 
of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
micro]Timing, recording or otherwise, without written permission of  the publisher. A copy of this article is available from the publisher for $7.50. 

313  



TABLE 1 

Com- 
pound 

Ila 
II b 
llc 
I l ia 
IV. a 
IV D 
va  
v,b 
Vi a 
IVb 
VII 
VIII 

[Initial 
[com - 

n pound 

la 
la 
la 
IIc 
lla 
lib 
IV a 
IV b 

I11 
VII 

Yield, rap, °C* 

78 I 244--245(deeomp~ 
89~8 220--222(decomp) 

159-- 160 
91 220--222 
81 122--123 
71 131--133 
89 141--142 
94 [ !93-194 
93 171--173 
91 165--167 

159--160 
96--97 

Empirical 
formula 

C.~H~sO~N~Br2 
C~HsoO~N4Br~ 
C3oH.~.~O~N~Br2 

C26H~20~Nt 
C~H.O4N~I 
CaoH~O~N~.I: 
C~6H.OtN4CI2 
C3oHs..O~N~CI~ 
CtsHt~O,Ns 
CIvH2..O~NzI 

*Compounds (IIa-c) and (IIIa) were  purif ied by r e p r e -  
cipitafion of ethanolic solutions with e ther .  Compound 
(IVa) was r ec ry s t a l l i z ed  f rom carbon  t e t rach lo r ide  (IVb) 
and (VIb) f r o m  pe t ro l eum ether ,  (va, b) and (VIII) f rom 
acetone,  and (Via) and (VII) f rom hexane. 

We a l so  obtained di lol ides of dibasic acids ffVa, b) by the reac t ion  of one equivalent of adipoyl o r  sebacoyl  
chlor ide  with two equivalents  of loline in the p r e s e n c e  of t r i e thy lamine  in absolute benzene.  Then compounds 
{IVa, b) w e r e  conver ted  into the b i squa te rna ry  compounds (va, b) by the act ion of ethyl iodide. 

2 C~0-(CH2)ICOC~ = N.~.,~ t,:,~, N 

]I[ , CH s H C. IV a,b 

Ico-(c,~;oo> 
a ,  rt ----- 4 .  

V a,b • 2~ 

By the act ion of s i l v e r  chlor ide  in methanol ic  solution, the diethiodides (Va, b) were  conver ted  into the di-  
e thochlor ides  (Via, b). In addition, f r o m  loline and p-n i t robenzoyl  chlor ide  in the p r e s e n c e  of diethylamine 
we synthes ized N-p-ni t robenzoyl lo l ine  (VII), which was a lso  conver ted  into the ethiodide (VIII). The s t r uc -  
tu res  of the compounds obtained were  conf i rmed by e l emen ta ry  analyses  and IR spec t roscopy  (Table I)o 

The r e su l t s  of pha rmaco log ica l  t r i a l s  have shown that compounds (IIa-c) have the s a m e  musc l e - r e l ax ing  
effect.  The absence  of an acetyl  group f r o m  compound (IIIa) leads to a 2.5=fold inc rease  in its act ivi ty as 
compared  with (IIa-c) but it is in fe r ior  to the known b i squa te rna ry  sa l t s  diplacine [2] and dioksonii  [3]. 

The qua te rna ry  and b i squa te rna ry  compounds (Va, b, VIII) p o s s e s s  a b r i e f  hypotensive action, which is 
due to the i r  gangl ion-blocking p r o p e r t i e s .  

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

The IR s p e c t r a  we re  taken on a UR-20 spec t ropho tomete r ,  The loline and lolinine were  isolated f rom 
the seeds  of Lol ium cuneatum [4]. The ~ ,w-d ib romoa lkanes  and the adipoyl and sebacoyl  chlor ides  were  ob- 
tained by s tandard  methods [5]. The homogeneity of the subs tances  was checked by ch romatography  in a thin 
l aye r  of s i l ica  gel in the e t h a n o l - b e n z e n e - c h l o r o f o r m  (3 : 1 : 6) sys t em.  

Decamethylenebis lo l in ine  Dibromide  {IIc). A solution of 0.3 g (0.001 mole) of 1 ,10-dibromodecane  and 
0.4 g (0.002 mole) of lolinine in 5 ml  of absolute  ethanol was left  at r oom t e m p e r a t u r e  for  a day, a ~  the r e -  
act ion product  was prec ip i ta ted  with absolute  e ther .  This  gave 0.67 g (96°/o) of decamethylenebis lo l in ine  di- 
b romide  with m p  159-160°C. 

The b i squa te rna ry  sa l t s  (IIa, b) we re  synthesized s imi la r ly .  

Decamethylenebis lo l ine  Dibromide (IIIa). A mix tu re  of 0.2 g (0.0003 mole) of decamethylenebis lo l in ine  
d ibromide  and 1 ml  of concentra ted  hydrochlor ic  acid was kept at room t e m p e r a t u r e  fo r  24 h. Then ethanol 
was added to the reac t ion  mix tu re  and it was evapora ted  to d ryness .  The res idue  was r ec rys t a l l i zed  f rom a 
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mixture  of absolute  ethanol and absolute  ether ,  giving 0.17 g (91%) of decamethylenebis lo l ine  d ibromide with 
mp 220-222°C. 

Sebasic Acid Dilolide ([Vb). With s t i r r ing  and ice cooling, 0.56 g (0.0023 mole) of sebacoyl  chlor ide 
was added to a solution of 0.7 g (0.0045 mole)  of loline and 0.5 g of t r i e thy lamine  in 20 ml  of absolute benzene.  
Af te r  15 rain, the reac t ion  mix tu re  was heated in the wa te r  bath fo r  2 h. A prec ip i t a te  of t r i e thy lamine  hydro-  
chloride that had deposited was f i l te red  off, and the f i l t ra te  was dist i l led.  The res idue  was chromatographed  
on a column of a lumina.  Elution with e t h e r - c h l o r o f o r m  (2 : 3) yielded 0.73 g of the bislol ide with mp 131-133°C 
(petroleum ether) ,  Rf 0.36. 

Diethtodide of Sebasic Acid Dilolide (Vb). To a solution of 0.7 g (0.0015 mole) of (IVb) in 10 ml of meth-  
anol was added 0.6 g of ethyl iodide. The mix tu re  was heated in the wa te r  bath for  1 h. The solvent  was dis-  
ti l led off to give 1.09 g of sebas ic  acid dilolide diethiodide with mp 193-194°C (acetone). 

Diethochloride of Sebasic Acid Dilolide (Vlb). By shaking 1.03 g of (Vb) and s i l ve r  chlor ide in methanol 
we obtained 0.73 g of diethochloride with mp 165-167°C (petroleum ether) .  

Compounds (IVa), (va), and (Via) we re  synthesized s imi la r ly .  

N-p-Ni t robenzoyl lo l ine  (VII). In the p r e s e n c e  of t r i e thy lamine  in absolute benzene,  0.5 g (0.0032 mole) 
of loline and 0.62 g of p-n i t robenzoyl  chlor ide  yielded 0.77 g of N-p-ni t robenzoyl lo l ine  with mp 159-160°C 
(hexane), Rf 0.52, 

N-p-Ni t robenzoyl lo l ine  Ethiodide (VIII). Compound (VIII) was obtained f rom (VII) and ethyl iodide in 
the s ame  way as  (vb), mp 96-97°C (acetone). 

SUMMARY 

1. By the reaction of ~,u~-dibromoalkanes with the alkaloid lolinine, bisquaternary salts have been syn- 
thesized the hydrolysis of the acetyl group of which has led to bisquaternary salts of loline. 

2. Dilolamides have been obtained from loline and sebacoyl and acetoyl chlorides, and there have been 
converted into diethiodides by the action of ethyl iodide. 

In this way, 12 new compounds not previously described in the literature have been synthesized. 

1, 
2. 
3. 
4. 
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