
B I S Q U A T E R N A R Y  S A L T S  O F  A L K A L O I D S  O F  T H E  H E L I O T R I D A N E  

SERIES AND SOME PRODUCTS OF THEIR TRANSFORMATION 

N. P. Abdullaev, Kh. M. Shakhidoyatov, 
and Ch. Sh. Kadyrov 

UDC 547.944/945 +615:214.23 

We have  p r e v i o u s l y  e f f ec t ed  the  s y n t h e s i s  of b i s q u a t e r n a r y  s a l t s  of p y r r o l i z i d i n e  b a s e s  [1, 2]. Cont inuing 
t h e s e  i n v e s t i g a t i o n s ,  we have s tud ied  the r e a c t i o n s  of 1 , 1 0 - d i b r o m o d e c a n e  and 1 , 5 - d i b r o m o p e n t a n e  with  t r a -  
c h e l a n t h a m i d i n e  and i t s  d e r i v a t i v e s  (Ia-b)  and of d i ( 4 - c h l o r o b u t y l )  e t h e r  wi th  the  a l k a l o i d s  v i r i d i f l o r i n e  {IIa) 
and l i nde lo f ine  {IIb). The  b i s q u a t e r n a r y  compounds  ( I I Ia-c)  w e r e  ob ta ined  by  the r e a c t i o n  of a , w - d i b r o m o -  
a l k a n e s  ( Ia-e)  by hea t ing  a m i x t u r e  of t h e m  in bo i l i ng  e thanol .  
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a. R = H; b. R = COCH3; c. R ----- COCH2 - -  CH (CHa)2; 

d. R = C O C H  = C (CH3),; e. R =  COC6H5; n = 5,10. 

The  in i t i a l  t r a c h e l a n t h a m i d i n e  e s t e r s  of a l i p h a t i c ,  u n s a t u r a t e d ,  and a r o m a t i c  a c i d s  (Ib-e)  w e r e  ob ta ined  
f rom t r a e h e l a n t h a m i d i n e  (Ia) and the c h l o r i d e s  o r  a n h y d r i d e s  of the  c o r r e s p o n d i n g  a c i d s  in good y i e l d s :  

Initial R Yield, bp, °C ~0 Empirical 
compound % (ram) n~ formula 
Ia. Tzachel- H 87 114--115 (3) -- Cs H15ON 

anthamidine 
tb. Acetam of(In) COCHa 51 96(2) 1,4700 C,0H,~OoN 
Ic. Isovalerate of COCH:CH(CH3)_. 59 136--137 (5) 1,4592 C13H.-30"_,N 
id! Ia) . B.• -Dimethyl- acrylate of (Ia) COCH=C(CHa), 56 139--140 (4) 1,4930 CtzH..IO.oN 

Ie. Benzoate of (In) COC6H~ 64 t82--183 (6) 1,5315 CI~Ht00_,N 

H CHz0 H 

~N-N-N-~ " RCOC~ + ~ I b-e 

[a 

The  r e a c t i o n  of d i ( 4 - c h l o r o b u t y l )  e t h e r  wi th  (Ha-b) u n d e r  the cond i t i ons  d e s c r i b e d  above  fo r  the a , w -  
d i b r o m o a l k a n e s ,  and a l s o  a t  140-150°C in the  a b s e n c e  of s o l v e n t s  gave  low y i e l d s  of the  r e a c t i o n  p r o d u c t s  
( l ess  than 10%). The  r e a c t i o n  t a k e s  p l a c e  s m o o t h l y  when one equ iva l en t  of d i ( 4 - c h l o r o b u t y l )  e t h e r  i s  bo i l ed  

• wi th  two e q u i v a l e n t s  of v i r i d i f l o r i n e  o r  l i nde lo f ine  in a w l  a l coho l ;  u n d e r  t h e s e  cond i t i ons  the  y i e l d s  of (IVa, b) 
w e r e  high $0 -95%) .  

r,... R., 

2 ~ N +  CC-(C H,'~Q-(CHOiC£ ' ~ N -  (CH,)~O-( CH=}4"- .N~ "2 C~ 
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a. R = CH2OCO--C-OH , b. R = CHeOCO--C--OH 
I I 

HC (OH) CH3 HOCH (CH3) 
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The n e c e s s i t y  for  us ing  a h ighe r  t e m p e r a t u r e  for  the r e a c t i o n  of d i (4 -ch lo robu ty l )  e t he r  is due to the 
fact  tha t  it r e q u i r e s  m o r e  ene rgy  to c leave  a C - C 1  bond than  for a C - B r  bond in the ~ ,¢0-d ib romoalkanes  [3]. 

The y i e l d s  and s o m e  phys icochena ica l  p r o p e r t i e s  of the b i s q u a t e r n a r y  sa l t s  of the  p y r r o l i z i d i n e  s e r i e s  
obta ined a r e  g iven  below (compounds I I Ia-e)  and (IVa, b) we re  pur i f i ed  by r e p r e c i p i t a t i n g  e thanol ic  so lu t ions  
with e the r ) :  

Yield, nap Empirical Compound R n %. "C-' mtmula 
Ilia H 5 65 228--229 C~IH~oO2N~Br2 
I I Ia H I 0 97 Oil C~HsoO~N2Br.o 
lllb COCH3 10 93 Oil C3oHs,O~N2Br2 
Ill c COCHo--CH(CH3)2 10 86 58--60 C~HB~O~N~Br2 
llld COCH:C(CH~)2 10 92 77--78 C38H6..O,N2Bro. 
II|e COC6H~, 10 87 71--72 C4oH~O~N.oBr2 

CH(CHs)~ 
J 

lVa CH2OCO -- C--OH -- 95 162-- 163 C~sH~oOgN2CI2 
I 

HC(OH) CHs 
CH(C H3)2 
I 

IVb CH~OCO--C--OH -- 90 219--220 C~H~0OgN2CI~ 
J 

HOCH(CH3) 

The structures of the compounds obtained were confirmed by the results of elementary analysis and IR spec- 
troscopy. The IR spectra of ([b-e) show absorption bands in the 1720-1750 cm -i region that are character- 
istic for the carbonyl of an ester group, and the absorption bands of a hydroxy group have disappeared. 

The compounds synthesized consist of crystalline substances or in some cases viscous oils readily 
soluble in water and ethanol and sparingly soluble in ether. 

The results of pharmacological trials have shown that all the compounds synthesized possess curare- 
m i m e t i c  ac t iv i ty .  

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

The IR s p e c t r a  w e r e  r e c o r d e d  on a UR-20 i n s t r u m e n t .  The a lka lo ids  v i r i d i f l o r i n e  (IIa), l inde lo f ine  (lib), 
and t r a c h e l a n t h a m i n e  w e r e  i so la ted  f r o m  p lan t s  [4]. T r a c h e l a n t h a m i d i n e  (Ia) was  obta ined  by the a lka l ine  
h y d r o l y s i s  of the a lka lo id  t r a c h e l a n t h a m i n e  [5]. The di (4-chlorobutyl )  e the r  and the ~ ,w-d ib ronaoa lkanes  w e r e  
obta ined  by s t a n d a r d  methods  [6]. 

T r a c h e l a n t h a n a i d i n e  I s o v a l e r a t e  (Ic). To a so lu t ion  of 1.41 g (0.01 mole)  of t r a c h e l a n t h a m i d i n e  in  5 nal 
of d ry  c h l o r o f o r m  was  added 1.21 g (0.011 mole)  of i s o v a l e r y l  ch lor ide ,  and the m i x t u r e  was heated in an  a i r  
ba th  for  2 h and was  poured  into wa te r .  The aqueous  l a y e r  was s e pa r a t e d  off, made  a lka l i ne  with a m m o n i a  
so lu t ion ,  and ex t r ac t ed  with c h l o r o f o r m ,  and the ex t r ac t  was d r i ed  with sod ium su l fa te .  The r e s i due  a f t e r  the 
evapora t i on  of the so lven t  was  d i s t i l l ed .  This  gave 1.34 g (59%) of t r a c h e l a n t h a m i d i n e  i s o v a l e r a t e  with mp 

136-137°C (5 nana Hg); n~ = 1.4592. 

Trachelanthanaidine Benzoate (le). A mixture of 1.41 g (0.01 mole) of trachelanthanaidine, 1.46 g (0.011 
mole) of benzoyl chloride, and 5 nal of dry chloroform was boiled for 3 h and extracted with water; the solu- 
tion was made alkaline with ammonia and extracted with chloroform. The extract was dried (magnesium sul- 
fate) and evaporated, and the residue was distilled. This gave 1.54 g (64~0) of trachelanthanaidine benzoate 
with bp 182-183°C (6 nam Hg); n~=1.5315. Compounds ([b and d) were obtained similarly. 

Pentamethyl.ene-l,5-bistrachelanthanaidine Dibromide (Ilia). To a solution of 3.45 g (0.15 mole) of 1,5- 
dibronaopentane in 30 nal of absolute methanol was added 4.4 g (0.31 mole) of trachelanthamidine (la), and the 
mixture was boiled for 4 h. After the reaction mixture had cooled, the solvent was distilled off to small volume, 
and absolute ether was added. The crystals that deposited were filtered off and washed with ether, giving 5 g 
(65%) of pentanaethylene-l,5-bistrachelanthanaidine dibromide with nap 228-229°C. 

Decamethylenebis(O-~,fl-dimethylacryloyltrachelanthanaidine) Dibronaide (IIId). A mixture of 0.3 g 
(0.001 mole) of 1,10-dibromodecane and 0.446 g (0.0021 mole) of trachelanthanaidine fl,fl-dimethylacrylate in 
5 nal of absolute ethanol was boiled for 4 h. The decanaethylenebis (O-fl,fl-dimethylacryloyltrachelanthanaidine) 
dibronaide was precipitated with ether. Yield 0.7 g (92%), nap 77-78°C. The bisquaternary salts (]lib, c and d)- 
were obtained similarly. 

Oxybisbutylviridiflorine Dichloride (IVa). To a solution of 0.1 g (0.005 mole) of bis (4-chlorobutyl) ether 
in 3 ml of anayl alcohol was added 0.3 g (0.011 mole) of viridiflorine and the mixture was boiled for 5 h, The 
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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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