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1-Aminoisoquinol inium pe rch lo ra te  r e ac t s  with 3 - diketones and fl - chlorovinyl  ketone s to give 
pyr imido[2 ,1-a] isoquinol in ium sa l t s  that  fo rm polymethine dyes .  
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Jus t  as pro t ic  sa l t s  of ~ - a m i n o a z a h e t e r o c y c l e s  r eac t  with 3 - ch lo rov iny l  ketones to give condensed 
pyr imid in ium sa l t s  with a qua te rnaryrbr idge  ni t rogen a tom [1, 2], 1-aminoisoquinol inium pe rch lo ra t e  (I) 
r e a c t s  with 3 -d ike tones  and f i -ch lorovinyl  ke tones  to give the prev ious ly  unknown pyr imido[2 ,1-a] i soquin-  
olinium sa l t s  flI, Table 1). 
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While isoquinoline I r e ac t s  with f l - ch lo rov iny l  ket0nes under  mi ld  conditions,  the reac t ion  with B- 
diketones p roceeds  only when the components  a re  heated to 260~ 

The PMR s p e c t r a  conf i rm the fo rmat ion  of a condensed r ing with a qua te rnary-br idge  ni t rogen a tom.  
Thus,  the signal  of an a r o m a t i c  proton at 7.5 ppm is obse rved  in the PMR spec t r a  when 1~" =H. The methyl  
groups in the 2- and 4-pos i t ions  of I I a - c  have chemica l  shifts  of  2.6 and 2.7 ppm, respec t ive ly ,  while those 
in the 3-pos i t ion  have chemica l  shif ts  of 3 - 2 . 3  ppm.  The 6-H proton gives a doublet at 8.2 ppm with J = 7.5 
Hz, while the 7-H doublet is supe r imposed  on the mul t ip le t  of phenylene protons  at 7.7-7.9 ppm. The mul t i -  
plet  at 9.0-9.1 ppm, which is re la ted  to l l - H ,  is also a conf i rmat ion  of s t ruc tu re  II; the s t rong l l - H  p a r a -  
magne t ic  shift is explained by coupling with the e lec t ron  pa i r  of N(1 ), which is r ig idly  fixed by the pyr imidine  
r ing.  

Benzoylacetone r eac t s  with aminoisoquino}ine I to give one i s o m e r ,  the s t ruc tu re  of which (IId) is con-  
f i rmed  main ly  by the c h a r a c t e r  of  the phenyl  signal ,  which appea r s  as a singlet  at 7.31 ppm; this  co r r e sponds  
to a phony1 group in the s - p o s i t i o n  re la t ive  to the br idge ni t rogen a tom [3-5]. Methyl and phenyl 3 - eh lo ro -  
vinyl ketones r eac t  with I to give one i s o m e r  (IIe and TTf), the s t r u c t u r e s  of which a re  conf i rmed by the PMR 
spec t r a .  The chief  f ac to r  in the s pec t rum  of IIe that  conf i rms  its s t ruc tu re  is J2,3 =5 Hz [4, 5] (5 9.00, 2-H; 
7.64, 3-H; 2.78 ppm, 4-CH3); in the case  of  IIf,  not only this  f ac to r  (J2,3 =5 Hz) but also the phenyl singlet  
at 7.32 ppm s e r v e s  as a conf i rmat ion  of its s t ruc tu re .  

All sa l t s  II, except  for  1-If, give polymethine dyes under  the usual  conditions.  Thus,  red s ty ry l  IIg 
was obtained f rom lid and p-d imethylaminobenza ldehyde  in acet ic  anhydride;  IIa  r eac t s  with p -d ime thy l -  
aminobenzaldehyde at both methyl  groups and gives a mix tu re  of s ty ry l  de r iva t ives  {according to the PMR 
spec t rum,  in which both unchanged methy l  groups a re  observed) .  
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TABLE i. P y r i m i d o [ 2 , 1 - a ] i s o q u i n o l i n i u m  Salts  

Com- R 
pound] 

Ila CHa 
IIb CHa 
IIc CHa 
lid C6H5 
lie [ CHa 
IIf i C6Hs 

II g I C6Hs 

R' 

CHa 
CHa 
CHa 

H 
A* 

R" mp,*C 

H 240 
CH3 246 
~t2H5 241 

232 
HH 210 

251 
H >300 

Empirical form ula 

C,4HI3CIN204 
C~sH~sCIN204 
C,6HITCIN204 
C19H15CIN204 
CI~HIICIN204 
C,aH,3CINzO4 
C28H24CINaO4 

Cl, % 

found calc. 

11,6 II,5 
11,1 10,9 
10,7 10,7 
9,5 9,6 

12,0 12,0 
10,0 9,9 
7,0 7,1 

Yield, % 

54 
41 
24 
4O 
7O 
63 
85 

* A =CH =CH-CGHa-N (CH3)2-p. 

EXPERIMENTAL 

The PMR spectra of 15-20% solutions of the compounds in trifluoroacetic acid were recorded with 
a Tesla BS487B spectrometer (80 MHz) with hexamethyldisiloxane as the standard. The spectrum of an 
alcohol solution of the dye was recorded with an SF-10 spectrophotometer. 

Condensation of l-Aminoisoquinoline with ~ -Diketones. A mixture of 0.005 mole of I, 0.008-0.01 
mole of the fi-diketone, and 2 ml of acetic acid was heated in a sealed ampul at a bath temperature of 260 ~ 
for 2 h (3 h for benzoylacetone). The mixture was then cooled and washed with ether, and II were re- 
crystallized from water (IIa, d), ethanol (lie), or acetic acid (IIb) with the addition of activated charcoal 
(see Table i). 

Condensation of l-Aminoisoquinoline with fl-Cblorovinyl Ketones, A 0.005-mole sample of I, 0~ 
mole of methyl or phenyl p -chlorovinyl ketone, and 5 ml of acetic acid were heated onawaterbathfor [ - 
I0 rain, after which it was allowed to stand at room temperature for 24 h. The resuRing precipitate was 
separated and recrystallized from methanol. 

4-(4-Dimethylaminostyryl)-2-phenylpyrimido[2,l-a]isoquinolinium Perchlorate (Hg). A mixture of 
0.30 g (0.0008 mole)  of IId, 0.17 g (0.015 mole)  of p - d i m e t h y l a m i n o b e n z a l d e h y d e ,  and 2 m l  of ace t ic  a n h y d r -  
ide was hea ted  at 120-125 ~ for  10 m i n .  It was then  cooled,  and the dye c r y s t a l s  were  s e p a r a t e d  and r e -  
c r y s t a l l i z e d  f rom e thano l .  UV s p e c t r u m :  kma  x 558 nm (log e 4.71). 
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