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The anhydro base of the 1-phenyl-3-acetyllepidinium cation, which is charac te r ized  by in- 
c reased  stability, was isolated, and a s t ruc ture  was proposed for it. 

As with other  lepidinium salts,  the action of aqueous alkali at room tempera ture  on 1-phenyl-3-  
acetyllepidinium perchlora te  (I) [1] gives the almost  water- insoluble anhydro base (II). The lat ter  is quan- 
t i tatively converted to s tar t ing salt I by the action of perchlor ic  acid. Both the dry form of the base and 
an aqueous suspension of it can be preserved  for quite a long t ime at room tempera ture  without any appre-  

~ OCH 3 

104-- 
C6H ~ 

I 

ciable change, which distinguishes it from analogous bases obtained from leipidinium salts that do not con-  
tain a 3-acetyl  group. 

To elucidate the s t ruc ture  of II, we determined its molecular  weight by a cryoscopic  method and re -  
corded the IR and UV spectra .  In contrast  to the anhydro bases of lepidinium salts that do not contain a 
3-acetyl  group, which were  isolated as d imers  [2], the molecular-weight  determination demonstrated that 
base  II is a monomer .  

A shift of the v C =O band by 67 cm- i  (from 1718 to 1651 cm -1) to lower frequencies as compared  with 
vc =O of qua ternary  salt  I is observed in the IR spect rum of the anhydro base; this can be explained by the 
part icipation of the carbonyl  group in an in t ramolecular  hydrogen bond of average strength [3]. The c a r -  
bonyl group in the 3 position of the quinoline ring can form an in t ramolecular  hydrogen bond with the hydro-  
gen atom of the ~'-methylene o r  methyl group to give a s ix -membered  ring. The lat ter  is apparently the 
ma jo r  reason for the increased  stability of II. 

The s t ruc ture  of anhydro base  II can therefore  be represented ei ther  by a nonpolar 1,4-dihydroquino- 
line s t ruc ture  with a t r ivalent  nitrogen atom (IIa) or  as dipolar ions, which, like quaternary  salt I, have a 
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te travalent  posit ively charged nitrogen atom and a local ized negative charge on the ~/-methylene group (IIb) 

or  on the oxygen atom of the carbonyl group (IIc). 

However,  the presence  of a very  intense band of the s tretching vibrations of the carbonyl group (v C =O) 
at 1651 cm -~ and the absence of an intense band of a symmet r i ca l  C - O  stretching vibrations [4] in the IR 
spect rum of II enabled us to assume that s t ruc ture  IIa or  IIb is much more  likely than IIc. 
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TABLE 1. F r e q u e n c i e s  (in cm-1) in the IR Spec t ra  of I-1II* 

Frequency Fequency 
I II  I IP  a s s i g n m e n t  I II  IIIS a s s i g n m e n t  

1~1~ vs vC= O 

1640 s 
1616 m 
1'~73 m 

15~Svs 
1510m 

1365. sh 
13.28 sh 
1294m 
1259 vs 
1204 ~s 
ll~Sm 
1.176 m 

A!165 vw 

* A b b r e v i a t i o n s :  

1698w 
1651 vs 
I~14 vs 
1'5~8 m 
1670 w 
1516 vs 
1503 vs 
1~8 s 
13~5 sh 
1~0 m 

125,1 vs 

I'I~84 sh 

I~170 w 

1616sh 
1,594s 
1570 s 
1607s 

V C = o  �9 �9 �9 H 

VC=C, VC=N 

VC=G, VC= N 

VC=C, VC=N 

VC=C, VC=N 

%'C=C, 'VC=N 
+ 

VCphenyI--N 

Aromatic 
ketone [4] 

~cI-I l H 
~c~ 5 H 

id33m 

1092 vs 

103~ m 
1009w 
974m 

940m 
916 m 
~k~SVW 

842 vw 

786 vs 
747 s 

[ 698 vs 

lqP-3 sh 

I067w 
102~w 
IOI0 vw 
970w 
965w 
929w 

898w 
864vw 
846vw 
7,90vw 
%97 s 

689s 

103,1 m 
1017m 
980w 

758 vs 

Ketone [4] 

C104- 

~CH 4 H 

Ring ? 

YCH 

YCH 1 H 

Yc~ 4 H 
Yc~ 5 H 
Yc~ 5 H 

vs is  v e r y  s t rong ,  s is  s t rong ,  m t s  m e d i u m ,  w is 
weak,  vw is  v e r y  weak,  and sh is shou lde r ;  1H is  an i so la ted  h y d r o -  
gen a tom a t t ached  to an a r o m a t i c  r ing ,  and 4H and 5H a r e  ad jacen t  
hyd rogen  a toms  a t tached  to the  a r o m a t i c  r ing  in the 4 and 5 pos i t i ons .  

To choose be tween  s t r u c t u r e s  IIa and IIb, we used  the fact tha t  the a p p e a r a n c e  of a pos i t ive  cha rge  on 
the n i t r o g e n  a tom of l ep id ine  is  a c c o m p a n i e d  by a shif t  of the  c h a r a c t e r i s t i c  bands of the s t r e t c h i n g  v i b r a -  

t ions  of the qu ino l ine  r ing  (v C =N and v C =C) to h ighe r  f r e q u e n c i e s  [5]. If t h e r e f o r e ,  the v C =N and v C =C 
f r e q u e n c i e s  of the anhydro  b a s e  p rove  to be c lose  to the f r e q u e n c i e s  of I, the s t r u c t u r e  of II can be r e p r e -  
s en ted  by IIb.  If, however ,  the ind ica ted  f r e q u e n c i e s  of II app roach  the c o r r e s p o n d i n g  f r e q u e n c i e s  of l ep i -  
dine (III), n o n p o l a r  s t r u c t u r e  IIa is  m o r e  l ike ly .  

As a consequence  of th i s ,  the IR s p e c t r u m  of the anhydro  b a s e  was c o m p a r e d  with the s p e c t r a  of I 
and III (see Tab l e  1). As s een  f rom the data  in T a b l e  1, the c h a r a c t e r i s t i c  v C =C and v C =N f r e q u e n c i e s  
of anhydro  base  II a r e  c lose  to the va lues  of the c o r r e s p o n d i n g  f r e q u e n c i e s  of l ep id ine  and d i f fer  f r o m  the 
f r e q u e n c i e s  of q u a t e r n a r y  sa l t  I. In addi t ion,  the  i n t e ns i t y  of the band at 1614 c m - I  is  augmen ted  c o n s i d e r -  
ab ly  and b e c o m e s  c o m m e n s u r a b l e  with the i n t ens i t y  of the v C =O band.  P roceed ing  f rom the above,  the 
s t r u c t u r e  of the anhydro  base  in the g round  s ta te  can a p p a r e n t l y  be r e p r e s e n t e d  by n o n p o l a r  s t r u c t u r e  IIa.  

The  UV s p e c t r u m  of II does not d i f fe r  s u b s t a n t i a l l y  f rom the s p e c t r u m  of I. In both ea se s ,  the s p e c -  
t r u m  is c h a r a c t e r i z e d  by t h r e e  a b s o r p t i o n  bands .  The a b s o r p t i o n  m a x i m a  of two of them in m e t h a n o l  (at 
226 and 332 nm) in the s p e c t r u m  of II a r e  shi f ted  h y p s o c h r o m i e a l l y  as c o m p a r e d  with the  m a x i m a  of I by 
4 and 8 nm,  r e s p e c t i v e l y .  The m a x i m a  of the m o s t  i n t e nse  band in the s p e c t r a  of I and II a r e  found below 
220 nm.  The  m a x i m a  of II in  hexane  a r e  shi f ted  even m o r e  to the s h o r t - w a v e  reg ion .  

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

1 - P h e n y l - 3 - a e e t y l - 4 - m e t h y l i d e n e - l , 4 - d i h y d r o q u i n o l i n e  (II). A 1 .8 -g  (5 mmole )  s a m p l e  of 1 - p h e n y l -  
3 - a c e t y l l e p i d i n i u m  p e r c h l o r a t e  [1] was d i s so l ve d  by hea t ing  in 250 m l  of wa te r .  The  so lu t ion  was cooled 
to room t e m p e r a t u r e ,  and a so lu t ion  of 0.4 g of NaOH in 50 m l  of w a t e r  was added d ropwise  with v igorous  
s t i r r i n g  un t i l  p r e c i p i t a t i o n  ceased .  The  p r e c i p i t a t e  was r e m o v e d  by f i l t r a t ion ,  washed with cold w a t e r  un t i l  
it was f r ee  of a lka l i ,  and d r i ed  in  a d e s i c c a t o r  to give 1.16 g (89%) of p roduc t .  The  p roduc t  was pu r i f i ed  by 
two r e p r e e i p i t a t i o n s  f r o m  e thanol  so lu t ion  by the addi t ion  of w a t e r  to give a l igh t -ye l low powder  with mp 
80-81 ~ that  was qui te  so lub le  in  h y d r o c a r b o n s ,  a lcohols ,  e the r ,  c h l o r o f o r m ,  and p y r i d i n e  and only s l igh t ly  
so lub le  in  wa te r .  Found: C 82.6; H 5.9; N 5.5%; M ( c r yosc op i c a l l y  in benzene)  262. ClsHIsNO. Calcu la ted :  
C 82.7; H 5.8; N 5.4%; M 255. UV s p e c t r u m ,  kmax,  nm,  (log ~): 266 (4.77), 322 (4.68) (in methano l ) ;  260 
(4.69); 311 (4.59) (in hexane) .  
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Convers ion  of II to I. A 5% solution of HC104 was added with s t i r r ing  to 1 g (3.8 mmole)  of II until 
the mix tu re  was slightly acidic,  and it was then allowed to stand at room t e m p e r a t u r e  for  1 h. The r e su l t -  
ing prec ip i ta te  was r emoved  by f i l t rat ion and r ec ry s t a l l i z ed  f rom wate r  to give 1.27 g (92%) of co lo r l e s s  
c r y s t a l s  with mp  135-146 ~ This  product did not depress  the mel t ing  point of a sample  of 1 -pheny l -3 -ace ty l -  
lepidinium pe rch lo ra t e  [1]. The UV and IR spec t r a  of the two p repa ra t ions  were  identical .  

The UV spec t r a  of I and II were  recorded  with an SF-4a  spec t ropho tomete r .  The IR spec t r a  of min -  
e r a l - o i l  suspens ions  were  r eco rded  with an IKS-14 spec t ropho tomete r  with NaCI p r i s m s .  
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