
3-Quinuelidylmethyl 2-Thienyl Ketone. This compound was obtained by react ion of es ter  lib with 2- 
thienvlmagnesium bromide.  The precipi tate  that formed on acidification of the react ion mixture was removed 
by suction fi l tration and washed with water  to give the hydrobromide,  with mp 225-226 ~ ffrom methanol), in 
51~ yield. Found: C 49.5; H 5.8; Br 25.4; S 10.2~c. C~3H17NOS.Ht3r. Calculated: C 49.4; H 5.7; Br 25.3; 
S 10.1~. 

3,3-Bis(4-ehlorphenyl)methylenequinuelidine.  A mixture of 5 g (0.014 mole) of (3-quinuelidyI)bis- 
(4-chlorophenyl)earbinol and 40 ml of thionyl chloride was refluxed for 20 h. after  which it was vacuum evap- 
orated, and the residue was made alkaline with potassium carbonate and extracted with chloroform.  

1,1-Diphenyl-2-(3-quinuelidyl)ethylene. A solution of 3.07 g (0.01 mole) of (3-quinuelidylmethyl)diphenyl- 
earbinol in 6 ml of 85'~ formic acid was refluxed for 30 rain, after  which the formic  acid was removed by vac- 
uum distillation, and the residue was made alkaline with potassium carbonate and extracted with benzene. The 
remaining 1~" were s imi lar ly  obtained (see Table 2). 
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R E A C T I O N  OF D I M E T H Y L A M I N E S  W I T H  E P I M E R I C  

(AT T H E  2 AND 4 P O S I T I O N S )  t r a n s - 2 - M E T H Y L -  
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A mixture of the corresponding 4-(4-dimethylamino- l ,2-butadienyl) -  and 4-(4-dimethyl-  
amino- l -butynyl)decahydro-4-quinolols ,  with predominance of the allene components,  is 
formed from each vinylacetylenic alcohol as a result  of the addition of diethylamine to 
epimeric  (at the 2 and 4 positions) t r ans -2 -me thy l -  and t rans - l ,2 -d imethy l -4 -v iny le thynyl -  
decahydro-4-quinolols .  On the basis  of the PMR spect ra  and data on the stabilities of 
allenie and acetylenie diamino alcohols under the conditions of their  formation, it was con- 
cluded that the addition of dimethylamine to 4-vinylethynyldecahydro-4-quinolols  proceeds 
simultaneously via two pathways - at the 1,4 and 3,4 positions of the vinylethynyl substituent. 

We have previously shown that some decahydroquinoline derivatives have high physiological activity 
[1]. Continuing our search for new physiologically active compounds in this ser ies ,  in the present  r e sea rch  
we studied the react ion of epimeric (at the 2 and 4 positions) t r an s -2 -me thy l -  and t r a n s - l , 2 - d i m e t h y l - 4 -  
vinylethynyldeeahydro-4-quinolols [2] with dimethylamines.  

It is known that lithium dimethylamide readily adds to conjugated vinylacetylenic hydrocarbons to give 
acetylenic or  allenic amines [3]. The addition of lithium dimethylamide to methylvinylacetylene proceeds  in 
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the  1,4 p o s i t i o n  to  g ive  an  a l l en i c  a m i n e ,  which,  u n d e r  the  i n f luence  of e x c e s s  l i t h i u m  d i m e t h y l a m i d e ,  is r e -  
a r r a n g e d  to an a c e t y l e n i c  a m i n e .  In the  c a s e  of v i n y l a c e t y l e n e ,  a c e t y l e n i c  a m i n e s  c a n  be  ob ta ined  e i t h e r  as  
a r e s u l t  of  1 ,2  a d d i t i o n  o r  a s  a r e s u l t  of  r e a r r a n g e m e n t  of the  a l l e n i c  adduc t s  to a c e t y l e n i c  compounds  at the  
i n s t an t  of the  r e a c t i o n .  In the  c a s e  of e t h y l -  and b u t y l v i n y l a c e t y l e n e s  only a l l e n i c  a m i n e s  a r e  ob ta ined .  It is  
a l s o  known [4] tha t  f r e e  d i m e t h y l a m i n e  adds  to v i n y l a c e t T l e n e  only u n d e r  p r e s s u r e  at  e l e v a t e d  t e m p e r a t u r e s .  
If t he  r e a g e n t s  a r e  t a k e n  in e q u i m o l a r  a m o u n t s ,  only  the  a l l e n i c  a m i n e  is ob ta ined;  h o w e v e r ,  if  e x c e s s  d i m e t h -  
y l a m i n e  is  u sed ,  a m i x t u r e  of a l l e n i c  and a c e t y l e n i c  a m i n e s  of the  CH~ = C = CHCH2N(CHr~) 2 and CH3C -- 
CCH2N(CH3) 2 t y p e s  is  f o r m e d .  U n d e r  the  in f luence  of e x c e s s  r e a g e n t ,  the i n i t i a l l y  f o r m e d  a l l e n i c  a m i n e s  a r e  
r e a r r a n g e d  t h r o u g h  the  i n t e r m e d i a t e  f o r m a t i o n  of a c a r b a n i o n  to a c e t y l e n i c  a m i n e s  ( F a v o r s k i i  r e a r r a n g e m e n t } .  
In th i s  c a s e ,  in c o n t r a s t  to the  da t a  in  [3], the  f o r m a t i o n  of an  a m i n e  with  a t e r m i n a l  a c e t y l e n i c  bond is not 
o b s e r v e d .  

The  a d d i t i o n  of d i m e t h y l a m i n e  to  s t e r e o i s o m e r i c  v i n y l a c e t y l e n i e  d e c a h y d r o q u i n o l o l s  a l s o  p r o c e e d s  at  
e l e v a t e d  t e m p e r a t u r e s  u n d e r  p r e s s u r e .  In a l l  c a s e s  a m i x t u r e  of a l l e n i c  and a c e t y l e n i c  d i a m i n o  a l coho l s ,  
with p r e d o m i n a n c e  of t he  f o r m e r ,  is  f o r m e d .  The c o m p o s i t i o n  of the m i x t u r e  was  d e t e r m i n e d  f r o m  the i n t e -  
g r a l  c u r v e  of t he  PMR s p e c t r u m .  We w e r e  unable  to  d e t e r m i n e  the p e r c e n t a g e  of  a l l e n i c  and a c e t y l e n i c  c o m -  
ponen t s  in  t he  m i x t u r e  by  m e a n s  of the  PMR s p e c t r u m  only in the  e a s e  of v i n y l a c e t y l e n i c  a l coho l  XIII; how- 
eve r ,  a c c o r d i n g  to the  t h i n - l a y e r - c h r o m a t o g r a p h y  (TLC) da ta  and c r y s t a l l i z a t i o n  of the  d i m e t h i o d i d e s ,  the  
a l l en i c  a m i n e  a l s o  p r e d o m i n a t e s  h e r e .  The  o p t i m u m  r e a c t i o n  cond i t ions  (25~ aqueous  d i m e t h y l a m i n e  s o l u t i o n  
p r e s e n t  in a t enfo ld  e x c e s s ,  120-125~ 5-10 h) u n d e r  which the  r e a c t i o n  p r o c e e d e d  p r a c t i c a l l y  to c o m p l e t i o n  
w e r e  found. The  PMR s p e c t r a  show tha t  the  r a t i o  of the  a l l en i c  and a c e t y l e n i c  d i a m i n o  a l c o h o l s  f o r m e d  a f fec t s  
the  c o n f i g u r a t i o n  of t he  v iny l e thyny l  s u b s t i t u e n t s  in t he  4 p o s i t i o n :  The r a t i o  of a l l ene  to a c e t y l e n e  i s  3 : ] o r  
2 : 1 in the  c a s e  of an e q u a t o r i a l  v i n y l e t h y e y l  subs t i t ue n t ,  w h e r e a s  the  i s o m e r i c  a l l e n e  and a c e t y l e n e  a r e  f o r m e d  
in a p p r o x i m a t e l y  equal  amoun t s  in the  c a s e  of an a x i a l l y  o r i e n t e d  v iny le thyny l  s u b s t i t u e n t .  

An a b s o r p t i o n  band  at  1965 c m  -1, which  is c h a r a c t e r i s t i c  f o r  an  a l l e n i c  s y s t e m  of bonds  and is  ab sen t  
in the  [R s p e c t r a  of a c e t y l e n i c  d i a m i n o  a l c o h o l s ,  is  o b s e r v e d  in the  IR s p e c t r a  of a l l  of the  i s o l a t e d  a l l en i c  
d i a m i n o  a l c o h o l s .  An i n t ense  l ine  at  2230 c m  -1, which  c o r r e s p o n d s  to  a d i s u b s t i t u t e d  t r i p l e  bond,  and a l e s s  
i n t ense  l ine  at 2250 c m  -1 a r e  o b s e r v e d  in the  R a m a n  s p e c t r a  of a l l  the  a c e t y l e n i c  d i a m i n o  a l c o h o l s .  

The  m i x t u r e s  of a l l e n i c  and a c e t y l e n i c  d i a m i n o  a l c o h o l s  f o r m e d  in the  r e a c t i o n  of 2 - m e t h y l - 4 - v i n y l -  
e t h y n y l d e c a h y d r o - 4 - q u i n o l o l s  I and IV (2a4e and 2e4e,  r e s p e c t i v e l y )  with d i m e t h y l a m i n e  w e r e  s e p a r a t e d  by  
r e p e a t e d  c r y s t a l l i z a t i o n  f r o m  hexane .  We w e r e  unable  to s e p a r a t e  the  m i x t u r e  of d i a m i n o  a l c o h o l s  XI and XII 
in  the  c a s e  of the  r e a c t i o n  of v i n y l a c e t y l e n i c  a l coho l  X (2e4a) with d i m e t h y l a m i n e .  Only the  c o r r e s p o n d i n g  
a l l e n i c  d i a m i a o  a l coho l  VIII was  i s o l a t e d  by  c r y s t a l l i z a t i o n  of the  m i x t u r e  ob ta ined  f r o m  1 , 2 - d i m e t h y l - 4 - v i n y l -  
e t h y n y l d e c a h y d r o - 4 - q u i n o l o l  VII (2e4e). We w e r e  unable  to i s o l a t e  i s o m e r i c  a c e t y l e n i c  d i a mino  a l coho l  IX 
f r o m  the  m i x t u r e ,  and i t  was  s y n t h e s i z e d  by  m e t h y l a t i o n  of the  c o r r e s p o n d i n g  n o r - a n a l o g  (VI). A l l e n i c  and 
a c e t y l e n i e  d i a m i n o  a l c o h o l s  VIII  and IX w e r e  a l s o  i s o l a t e d  f r o m  the  m i x t u r e  in t he  f o r m  of d i m e t h i o d i d e s  VIIIa  
and IXa.  D i m e t h i o d i d e s  X W a  and XVa w e r e  s i m i l a r l y  i s o l a t e d  f r o m  a m i x t u r e  of the  m e t h i o d i d e s  of a l l en i c  
and a c e t y l e n i c  d i a m i n o  a l c o h o l s  XIV and XV. 
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In the  e a s e  of d i m e t h i o d i d e  XIVa it was shown by t r e a t m e n t  of the  d i m e t h i o d i d e s  wi th  l i t h i u m  in l iquid  
a m m o n i a  that  u n d e r  t h e s e  cond i t ions ,  in add i t i on  to d e q u a t e r n i z a t i o n ,  one o b s e r v e s  h y d r o g e n o l y s i s  of the  n i t r o -  
gen - c a r b o  n bond and r e d u c t i o n  on the  m u l t i p l e  bonds  in the  s ide  cha in  to f o r m  1,2 - d i m e t h y l - 4 - b u t y l d e c a h y d r o - 4 -  
quinolone ,  i d e n t i c a l  to the  compound p r e v i o u s l y  ob ta ined  by h y d r o g e n a t i o n  of v i n y l a c e t y l e n i e  a l coho l  XIII [2]. 

P a r t i a l  h y d r o g e n o l y s i s  of the  C - N  bond i n t h e  s ide  c h a i n  a l so  o c c u r s  in  the  h y d r o g e n a t i o n  of a l l e n i c  and 
a c e t y l e n i c  d i a m i n o  a l c o h o l s  in the  p r e s e n c e  of a p a l l a d i u m  c a t a l y s t ,  and t h i s  m a r k e d l y  h i n d e r s  i s o l a t i o n  of the  
b a s i c  p r o d u c t s  of the  r e a c t i o n  of 4- ( 4 - d i m e t h y l a m i n o b u t y l ) d e c a h y d r o - 4 - q u i n o l o l s .  The a d d i t i o n  of ? m o l e s  of 
hyd rogen  in the  p r e s e n c e  of P d / C a C O  3 to a l l e n i c  (V) and a c e t y l e n i c  (u d i a m i n o  a l c o h o l s  l e a d s  to the  f o r m a -  
t ion of the  s a m e  s a t u r a t e d  d i a m i n o  a l coho l  (XVIII); t h i s  c o n s t i t u t e s  one of the  p r o o f s  fo r  the  s t r u c t u r e s  of t h e s e  
compounds .  The  c o r r e s p o n d i n g  d i m e t h y l a m i n o b u t y l - s u b s t i t u t e d  d e c a h y d r o q u i n o l o l s  w e r e  a l s o  ob ta ined  by  hy -  
d r o g e n a t i o n  of o t h e r  a l l en i c  and a c e t y l e n i c  d i a m i n o  a l coho l s  o r  m i x t u r e s  of t h e m .  

I n t e r e o m ' e r s i o n s  of the  a l l en i c  and a c e t y l e n i c  d i a m i n o  a l coho l s  do not o c c u r  u n d e r  the  r e a c t i o n  cond i t ions .  
s i n c e  both d i a m i n o  a l c o h o l s  a r e  r e c o v e r e d  unchanged  a f t e r  hea t ing  a l l e n i e  a l coho l  II o r  a e e t y l e n i e  a lcoho l  II[ 
with d i m e t h y l a m i n e  in a r a t i o  of 1 : 10 at 125 ~ fo r  8 h. D ia mino  a l c o h o l s  II and [II w e r e  a l s o  found to be r e s i s -  
tan t  to hea t ing  in a s e a l e d  ampul  at  50 ~ fo r  10 h with a 20~ a l c o h o l i c  p o t a s s i u m  h y d r o x i d e  so lu t ion .  A n i n c r e a s e  
in the  t e m p e r a t u r e  to 100 ~ l e a d s  to  d e s t r u c t i o n  of d i a m i n o  a l c o h o l s  iT and l l I .  The s t a b i l i t y  of the  a11enic all- 
amino  a l coho l s  o b s e r v e d  in ou r  r e s e a r c h  c o m p e l s  us to  doubt tha t  the  a c e t y l e n i c  d i a m i n o  a l c o h o l s  in the  r e -  
ac t ion  u n d e r  i n v e s t i g a t i o n  a r e  f o r m e d  as  a r e s u l t  of r e a r r a n g e m e n t  of the  a l l e n i c  d i a m i n o  a l c o h o l s  at the  in-  
s tant  of the  r e a c t i o n  u n d e r  the  in f luence  of e x c e s s  d i m e t h y l a m i n e  [5]. The a s s u m p t i o n  tha t  the  f o r m a t i o n  of 
both i s o m e r i c  d i a m i n o  a l c o h o l s  p r o c e e d s  s i m u l t a n e o u s l y  and independen t ly  of one a n o t h e r  is  m o r e  l i ke l y .  

The s p a t i a l  o r i e n t a t i o n  of the  me thy l  g roup  a t t ached  to C 2 and of the  v iny le thyny l  g roup  a t t ached  to C 4 in 
the  s t a r t i n g  v i n y l a c e t y l e n i e  a l coho l s  was  p r e v i o u s l y  e s t a b l i s h e d  by  m a s s  s p e c t r o m e t e r y  [6]. The t r a n s f u s i o n  
of the  p i p e r i d i n e  and e y c l o h e x a n e  r i n g s  was  e s t a b l i s h e d  by  PMR s p e c t r o s c o p y  [7]. i t  t h e r e f o r e  r e m a i n s  h e r e  
to e x a m i n e  the  s t r u c t u r e  of the  s i de  cha in  in the  a l l e n i c  and a e e t y l e n i e  a l c o h o l s .  The  - C H  =C =CHCH2N(CH3) 2 
f r a g m e n t  g ives  fou r  g roups  of s i g n a l s  in the  PMR s p e c t r u m :  A s ing l e t  at  2.2 ppm [N(CH3)2], a double t  of dou-  
b l e t s  at  2.8 ppm (CH2), a double t  of t r i p l e t s  at  5,00 ppm ( - C H  =), and a t r i p l e t  of doub le t s  at 5.26 p p m  (= CH- ) ,  
i . e . ,  the  p r o t o n s  of the  - C H  =C = C H C H 2 - c h a i n f o r m a n  AMX 2 sp in  s y s t e m  (JMX = 6.75 Hz, JAX = 2.?5 Hz, and 
JAM = 6.23 Hz).  The  a s s i g n m e n t  of the  p r o t o n s  to  the  m u l t i p l e t s  of the  s p e c t r u m  and the  d e t e r m i n a t i o n  of the  
cons t an t s  w e r e  c o n f i r m e d  by double  h o m o n u c l e a r  r e s o n a n c e .  T h e r e  is  a c o m p l e x  m u l t i p l e t  at  2.40 p p m  in the  
PMR s p e c t r a  of III, VI, and IX. The c h a r a c t e r  of the  l i n e s  of the  i nd i ca t ed  m u l t i p l e t s  is  in good a g r e e m e n t  
with the  t h e o r e t i c a l l y  c a l c u l a t e d  va lue s  [8] fo r  an AA~BB ' p r o t o n  s y s t e m ,  and th i s  m a k e s  it p o s s i b l e  to  a s s i g n  

t h e m  to the  RC =- CCH2CH2N(CH3) 2 g roup ing .  

The se t  of r e s u l t s  of a c h e m i c a l  and s p e c t r a l  s tudy  of the  p r o d u c t s  of the  r e a c t i o n  of d i m e t h y l a m i n e  with  
s t e r e o i s o m e r i c  2 - m e t h y l -  and 1 , 2 - d i m e t h y l - 4 - v i n y l e t h y n y l d e c a h y d r o - 4 - q u i n o l o l s  m a k e s  it p o s s i b l e  to  conc lude  
tha t  the  l a t t e r  p r o c e e d s  s i m u l t a n e s o u l y  v ia  two p a t h w a y s :  In t he  1, 4 and 3, 4 p o s i t i o n s  of the  v i n y l e t h y n y l  s u b -  
s t i t uen t s  to  g ive  a l l en i e  d i amino  a l c o h o l s  in the  f i r s t  c a s e  and a e e t y l e n i c  d i a m i n o  a l c o h o l s  in the  second .  

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

The IR s p e c t r a  of CCI~ so lu t i ons  and K B r  p e l l e t s  of the  compounds  w e r e  r e c o r d e d  with a UR-20  s p e c -  
t r o m e t e r .  The R a m a n  s p e c t r a  w e r e  r e c o r d e d  with  a Spex R a m a l o g  R a m a l o g - 4 - s p e c t r o m e t e r  a t  Av 1900-2400 
e m  -1 du r ing  i l l u m i n a t i o n  of the  c a p i l l a r y  con ta in ing  the  s u b s t a n c e  to be a n a l y z e d  with the  m o n o c h r o m a t i c  e m i s -  
s ion  of an a r g o n  l a s e r  with a wave leng th  of 5145 A. The PMR s p e c t r a  of CDC13 s o l u t i o n s  of the  compounds  
w e r e  r e c o r d e d  with a J E O L - P S - 1 0 0  s p e c t r o m e t e r  with t e t r a m e t h y l s i l a n e  as  the  s t a n d a r d .  T h i n - l a y e r  c h r o -  
m a t o g r a p h y  was  c a r r i e d  out on W o e l m  n e u t r a l  A1203 in e t h a n o l - a m m o n i u m  h y d r o x i d e  (1 : 0.01). The  m e l t i n g  
po in t s  of the  s y n t h e s i z e d  compounds  w e r e  m e a s u r e d  with a K o f l e r  a p p a r a t u s .  

2 a - M e t h y l - 4 e -  ( 4 - d i m e t h y l a m i n o -  1 , 2 - b u t a d i e n y l ) d e c a h y d r o - 4 - q u i n o l o l  gI) and 2 a - M e t h y l - 4 e -  ( 4 - d i m e t h y l -  
a m i n o - l - b u t y n y l ) d e e a h y d r o - 4 - q u i n o l o l  (IID. A m i x t u r e  of 6 g (27 m m o l e )  of v inyl  a e e t y l e n i e  a lcoho l  I and 48g  
(270 m m o l e )  of 25~c aqueous  d i m e t h y l a m i n e  so lu t i on  was  hea ted  in  a s e a l e d  g l a s s  ampu l  at  125 ~ fo r  8 h, a f t e r  
which the  e x c e s s  d i m e t h y l a m i n e  and w a t e r  w e r e  r e m o v e d  by vacuum d i s t i l l a t i o n  (with a w a t e r  a s p i r a t o r )  at  
60 ~ . and the r e s i d u e  was  d i s s o l v e d  in e t h e r .  The  e t h e r  so lu t i on  was  d r i e d  with m a g n e s i u m  su l f a t e  and the e t h e r  
was e v a p o r a t e d  to  give 6.9 g (96%) of a v i s c o u s  o i ly  s u b s t a n c e  (Rf 0.18; 0.32). The r e a c t i o n  p r o d u c t  was  d i s -  
so lved  in  e t h e r ,  and the  e t h e r  so lu t ion  was a l lowed  to s tand  in the  co ld .  The  r e s u l t i n g  m i x t u r e  was  f i l t e r e d  to 
g ive  3.5 g of c r y s t a l s ,  f r a c t i o n a l  c r y s t a l l i z a t i o n  of which f r o m  hexane  y i e l d e d  0.64 g (9%) of a l l e n i c  d i a mino  
a lcoho l  II with mp 103-104 ~ and Rf 0.18. IR s p e c t r u m :  1965 (C =C =C) and 3620 em -1 (OH). Found:  C 72.6; 
H 10.7; N 10.7~c. ClsH2sN20. C a l c u l a t e d :  C 72.6; H 10.7; N 10.6~c. 

782 



Acetylenic  diamino alcohol III [0.6 g (8~)], with m~ 112-113 ~ and Rf 0.32, was i so la ted  f rom the mother  
l iquor .  Raman spec t rum:  2230 (intense) and 2250 cm - t  (weak) (C =- C). Found: C 72.5; H 10.6; N 10.5~. 
C16H28N20. Calcu la ted :  C 72.6; H 10.7; N 10.6~. A mix tu re  of II and III me l ted  at 84-98 ~ . The ra t io  of addi-  
t ion p roduc ts  II and III in the crude mix ture ,  de te rmined  by PMR spec t roscopy ,  was 2 : 1. 

2 e - M e t h y l - 4 e -  (4 -d imethylamino-  1 ,2 -bu tad ieny l )decahydro-4-qu ino lo l  (V) and 2e -Methy l -4e -  (4-dimethyl-  
amino-l-butynyl)decahydro-4-quinolol (VI). A mixture of 6 g (27 mmole) of vinylacetylenic alcohol IV and 
48 g (270 mmole) of 25% aqueous dimethylamine was heated at 120 ~ for 5 h. after which it was worked up as 
described above to give 7 g (97qc) of a mixture of amines (Rf 0.20 and 0.34). An ether solution of the mixture 
was allowed to stand, after which it was worked up to yield 4.2 g of crystals, fractional crystallization of which 
from hexane gave 0.58 g (8~) of allenic diamino alcohol \7 with mp 104-105 ~ and Rf 0.20. [R spectrum: 1965 
(C =C =C) and 3620 cm -I (OH). Found: C 72.7; H 10.7; N 10.7~. C16H2~N20. Calculated: C 72.6; H 10.7; N 
I0.6%. 

Workup of the mother liquor yielded 0.52 g (7~) of acetylenic diamino alcohol VI with mp 120-121 ~ and 
Rf 0.34. Raman spectrum: 2230 (intense) and 2250 cm -I (weak) (C- C). Found: C 72.5; H 10.6; N 10.7~. 
CI~H28N20. Calculated: C 72.6; H 10.7; N i0.6~. A mixture of V and VI melted at 76-94 ~ The ratio of allene 
V and acetylene VI in the crude mixture (by PMR spectroscopy) was 3 : 1. 

2e-M ethyl- 4a- (4-dimethylami no- 1,2-butadi enyl) dec ahyd ro- 4-quinolol (XI) and 2e-M ethyl- 4a- (4- dimethyl- 
amino-l-butynyl)decahydro-4-quinolol (XII). A mixture of 3 g (13.5 mmole) of vinylacetylenic alcohol X and 
24 g (135 mmole) of 25~ aqueous dimethylamine was heated at 120 ~ for 5 h, after which it was worked up to 
give 3.45 g (98~ of a v iscous  liquid mix tu re  of amino a lcohols  XI 0Rf 0.23) and XII (Rf 0.39). This mix tu re  
began to c r y s t a l l i z e ,  and we were  unable to i so la te  individual  diamino alcohols  XI and XII. The ra t io  of XI 
and XII in the mix tu re ,  de te rmined  by PMR spec t roscopy ,  was 54 : 46. 

1 , 2e -D ime thy l -4e -  (4 -d ime thy lamino- l , 2 -bu tad ieny l )decahydro -4 -qu ino lo ]  (VIII) and 1 ,2e -Dime thy l -4e -  
(4-dimethyl  a m i n o - l - b u t y n y l ) d e e a h y d r o - 4 - q u i n o l o l  (IX). A total  of 3.4 g (96%) of a mix tu re  of amino alcohols  
(Rf 0.27 and 0.40) was obtained f rom 3 g (10.8 mmole)  of v inylace ty len ic  alcohol VII and 24 g (135 mmole)  of 
25~ aqueous d imethy lamine  af te r  heating at 120 ~ for  6 h. Success ive  c r y s t a l l i z a t i o n  of the product  f rom e ther  
and hexane y ie lded  0.9 g (25~) of a l lenic  d iamino alcohol VIII with mp 98-99 ~ and Rf 0.27. IR spec t rum:  1965 
and 3622 cm -1. Found: C 73.1; H 10.9; N 10.2~c. C17H~0N~O. Calcu la ted :  C 73.3; H 10.8; N 10.1%. Dimeth-  
iodide VIIIa and mp 208-210 ~ IR spec t rum:  1965 cm - ' .  Found: C 40.5; H 6.4; [ 45.0; N 4.97:c. C19H3612N20. 
Calcu la ted :  C 40.6; H 6.5; I 45.1; N 5.0~c. The ra t io  of VIII and IX in the crude mix tu re ,  de te rmined  by PMR 
spec t roscopy ,  was 62 :38 ,  r e spec t i ve ly .  

A 2-ml  (30 mmole)  sample  of methyl  iodide was added to a solut ion of 2 g (7 mmole)  of the c rude  mix-  
t u r e  of VIII and IX in e ther .  C r y s t a l l i z a t i o n  of the product  f rom ethanol y ie lded  1 g (25~) of the dimethiodide,  
with mp 208-210 ~ (no me l t ing -po in t  d e p r e s s i o n  was observed  for  a mix tu re  of this p roduc t  with dimethiodide 
VIIIa), and 0.35 g (9%) of d imethiodide  IXa with nap 241-243 ~ Raman spec t rum:  2240 (intense) and 2260 cm -1 
(weak) (C-=C). Found: C 40.6; H 6.5; I 45.3; N 4.8%. C19H3612N20. Calcula ted:  C 40.6; H 6.5; I 45.1; N 5.0~. 

A 0.25-g (78~) sample  of ace ty len ic  diamino alcohol IX, with mp 78-79 ~ and Rf 0.40, was obtained from 
0.3 g (1 mmole)  of VI, 0.6 g (8 mmole)  of 40% formal in ,  and 0.5 g (9 mmole)  of 85,~ fo rmic  acid.  Raman spec-  
t r u m :  2230 (intense) and 2250 cm - I  (weak) (C -= C). No mel t ing-po in t  d e p r e s s i o n  was obse rved  for  a mixture  
of the d imethiodide  (rap 241-243 ~ with d imethiodide  IXa. 

1 , . 2e -Dime thy l -4a - (4 -d ime thy lamino - l , 2 -bu t ad i eny l )decahydro -4 -qu ino lo l  (XIV) and 1 ,2e-Dimethyl -4a-  
( 4 -d ime thy l amino - l -bu tyny l )decahyd ro -4 -qu ino l o l  (XW). React ion of 3 g (10.8 mmole)  of v inylacetylenic  alco-  
hol XIII with 24 g (135 mmole)  of 25qc aqueous d imethylamine  at 120 ~ for  6 h y ie lded 3.4 g (96~) of a mix ture  
of two subs tances  (Rf 0.30 and 0.44), 2 g of which was conver ted to the dimethiodide.  Repeated c rys t a l l i za t ion  
f rom absolute  ethanol y ie lded  0.9 g (22~) of the dimethiodide  (XIVa) of the a l lenic  d iamine  with rap 219-221 ~ 
IR spec t rum:  1965 (C =C =C) and 3620 cm - t  (OH). Found: C 40.5; H 6.7; I 45.2; N 4.8~. C19H3612N2 O. Calcu- 
la ted :  C 40.6; H 6.5; I 45.1; N 5.0~,c. Subsequent c r y s t a l l i z a t i o n  of the mother  l iquor  y ie lded  0.4 g (10,~) of di-  
meth iodlde  XVa with mp 233-235 ~ Raman s p e c t r u m :  2240 (intense) and 2260 cm - i  (weak) (C~ C). Found: 
C 40.8; H 6.6; I 45.0; N 5.1~. C19H3612N20. Calcu la ted :  C 40.6; H 6.5; I 45.1; N 5.0%. 

Dequatern iza t ion  of Dimethiodide XIVa. A 0.3-g (42 rag-a tom)  sample  of l i th ium and 5 ml of water  were 
added s u c c e s s i v e l y  at - 5 0  ~ with vigorous  s t i r r i n g  to a solution of 1 g (1.8 mmole)  of d imethiodide  XIVa in 200 
ml of liquid ammonia ,  a f te r  which the excess  ammonia  was evaporated,  15 ml of wa te r  was added to the r e s i -  
due, and the solut ion was sa tu ra t ed  with I<2CO 3. The l ibe ra t ed  base  was ex t rac ted  with e ther ,  the ext rac t  was 
d r i ed  with magnes ium sulfate ,  and the e ther  was removed  by d i s t i l l a t ion  to give 0.36 g of alcohol XVI with mp 
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117-118 ~ (from hexane). No melting-point depression was observed for a mixture of this product with a genuine 
sample of 1 ,2-dimethyl-4-butyldecahydro-4-quinolol  obtained by hydrogenation of .vinyl acetylenic alcohol XIH 
[2]. 

2-Methyl-4-  (4-dimethylaminobutyl)decahydro-4-quinolols (XVII-XIX). A) Exhaustive hydrogenation of 
1 g of a mixture of II and III in the presence  of Pd/CaCO 3 in ethanol and subsequent repeated crys ta l l iza t ion 
of the react ion products f rom hexane gave 0.48 g of amino alcohol XVII with mp 99-100 ~ and Rf 0.09. Found: 
C 71.8; H 12.1; N 10.6~. C16H32N20. Calculated: C 71.6; H 12.0; N 10.4~. 

B) Treatment  of 0.2 g of V under s imi lar  conditions yielded 0.13 g of amino alcohol XVIII with mp 86-87 ~ 
(from hexane) and Rf 0.12. Found: C 71.4; H 12.1; N 10.5~c. C~H32N20. Calculated: C 71.6; H 12.0; N 10.4~. 

Hydrogenation of 0.2 g of VI yielded 0.11 g of a substance with mp 86-87 ~ and Rf 0.12. No melting-point 
depression was observed for a mixture of this product with XVIII. 

C) Exhaustive hydrogenation of 1 g of a mixture of XI and XII in ethanol over  Pd/CaCO 3 gave 0.56 g of 
amino alcohol XIX with mp 123-124 ~ and Rf 0.13. Found: C 71.7; H 12.2; N 10.3~. Cl~H32N20. Calculated: 
C 71.6; H 12.0; N 10.4~. 

1 ,2-Dimethyl-4-(4-dimethylaminobutyl)decahydro-4-quinolols  (X~, XXI). A) Hydrogenation of 1 g of a 
mixture of amino alcohols XW and X~v" in the p resence  of Pd/CaCO 3 in ethanol yielded 0.9 g of a mixture (Rf 
0.14 and 0.53), chromatography of which with a column filled with a column filled with activity II A1203 in an 
e t h e r - p e t r o l e u m  ether  system (1 : 1) yielded 0.5 g of a f i rs t  f ract ion (Rf 0.53) and 0.4 g of a second fract ion 
{Rf 0.14). Crysta l l izat ion of the f i rs t  f ract ion from hexane yielded 0.15 g of amino alcohol XVI, which was 
identical to a genuine sample. Workup of the second fract ion yielded 0.3 g of dimethiodide XXa with mp 228- 
230 ~ . Found: C 40.4; H 7.2; I 44.7; N 4.8~. C19H4012N20. Calculated: C 40.3; H 7.1; I 44.8; N 4.9~. 

B) Methylation of 0.5 g (1.8 mmole) of XIX with a mixture of 0.9 g (12 mmole) of 40~,c formal in  and 0.8 g 
(14 mmole) of 85~c formic  acid yielded 0.45 g (86~) of alcohol XX with mp 68-69 ~ and Rf 0.14. Found: C 72.1; 
H 12.2; N 10.0~. C17H34N20. Calculated: C 72.3; H 12.2; N 9.9~. The dimethiodide of alcohol XX had mp 228- 
230 ~ and did not depress  the melting point of dimethiodide XXa. 

C) Hydrogenation of 1 g of a mixture of VIII and IX under s imi lar  conditions yielded a reaction product 
(Rf 0.13 and 0.51), chromatography of which with a column filled with activity II A1203 and elution with pe t ro-  
leum ether and subsequent crys ta l l iza t ion f rom hexane yielded 0.25 g of amino alcohol XXI with mp 83-84 ~ and 
Rf 0.13. Found: C 72.1; H 12.0; N 10.1~c. C17H34N20. Calculated: C 72.3; H 12.1; N 9.9~. Dimethiodide XXIa 
had mp 258-260 ~ . Found: C 40.1; H 7.3; I 44.5; N 5.0~. C19Ha012N2 O. Calculated: C 40.3; H 7.1; I 44.8; N4.9~c. 

B) Methylation of 0.2 g (0.7 mmole) of amino alcohol XVIII with a mixture of 0.35 g (4.6 mmole) of 40~ 
formalin and 0.3 g (5 mmole) of 85~ formic  acid yielded 0.18 g of a substance with mp 83-84 ~ and Rf 0.13. No 
melting-point depress ion was observed for a mixture of this product with XXI. 

The authors thank A. S. Fr idman and T. E. Prokof 'ev  for their  part icipat ion in the discussion of the PMR 
spectra.  

1o 
2. 

3o 
4. 
5. 
6. 

7. 

8. 

L I T E R A T U R E  C I T E D  

A. A. Akhrem, B. B. Kuz'mitskii ,  L. L Ukhova, and N. F. Uskova, Dokl. Akad. Nauk SSSR, 169, 724 (1966). 
A. A. Akhrem, L. I. Ukhova, A. P. Marochkin, and G. V. Bludova, Izv. Akad. Nauk SSSR, Ser. Khim., 
2257 (1972). 
V. A. Kormer  and A. A. Petrov, Zh. Obshch. Khim., 30. 918 (1960). 
V. A. Engelhardt,  J. Am. Chem. Soc., 78, 107 (1956). 
S. A. Vartanyan and Sh. O. Badanyan, Izv. Akad. Nauk Arm. SSR, 1_2, 269 (1959). 
N. S. Vul ' fson (Wulfson), A. A. Bakav (Bakaw), V. G. Zaikin, A .A.Akhrem,  L. I. Ukhova ~chova) ,  A. P. 
Marochkin, and G. V. Bludova, Org.  Mass Spectrom.,  6 ,  583 (1972). 
V. S. Bogdanov, L. I. Ukhova, N. F. Uskova, A. N. Sergeeva, A. P. Marochkin, A. M. Moiseenkov, and 
A. A. Akhrem, Khim. Geterotsikl.  Soedim, No. 8, 1078 (1973). 
K. B. Wiberg and B. I. Nist, Interpretat ion of Nuclear Magnetic Resonance Spectra, New York (1962), 
p. 554. 

784  


