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The cor responding  12 ,1 ,2 ,3 - t e t r ahydropyr imido[2 ' , l r  : 2 ,3] imidazo[4,5 ,1- i j ]quinol in iumand7,8-  
d ihydro-6H-pyr ro lo[1 ,  2 -a ]pyr imid in tum sa l t s  w e r e  obtained by t.he condensat ion of 2 - amino -  - 
3,4, 5 ,6 - t e t r ahydro imidazo  [4, 5,1-ij] quinoline hydrochlor ide  and 2 - a m i n o - 2 - p y r r o l i n e  hydrochlo-  
r ide with f l-diketones.  The s t r u c t u r e s  of the products  of condensat ion with u n s y m m e t r i c a l  di-  
ke tones  were  de te rmined  f r o m  the i r  PMR spec t ra .  

It has been shown [1] that  1 -subs t i tu ted  2-aminobenz imidazole  sa l t s  r eac t  with fl-diketones, f l -chloro-  
vinyl  ketones,  and other  s i m i l a r  carbonyl  compounds to f o r m  pyr imido[1 ,2-a ]benz imidazo l ium sal ts .  2 -A mi -  
no-3,4,  5, 6 - t e t r ahydro imidazo  [4, 5,1- ij] quinoline ~ which can be cons idered  to be a substi tuted b e n z i m i d a z o l e ,  
behaves  s imi la r ly ,  and i ts  sa l t  (I) r e a c t s  with f l-diketones to give 12 ,1 ,2 ,3 - t e t r ahydropyr imido[2 ' , l '  : 2 ,3]im- 
idazo[4,5,1-i j]quinolinium de r iva t ives  (I1). 
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The reac t ion  products  - qua te rnary  sa l t s  - f o r m  dyes  with, fo r  example,  p -d imethy laminobenza lde-  
hyde and ethyl o r thoformate ,  and this s e r v e s  as a quali tat ive tes t  for  the occu r r ence  of the react ion.  The 
sh~ucture of K was con i i rmed  by the PMR spect ra :  in. pa r t i cu la r ,  when R=H,  this proton in the spec t rum 
of II is s i tuated in the region of the chemica l  shift of a r o m a t i c  protons.  The reac t ion  of I with benzoylace-  
tone, which is an unsymmet r i ca l /~ -d ike tone ,  might  lead to two i somer i c  products .  In fact,  a single i s o m e r  - 
II (R= H, R r =CH3, R" =C6H5)-  is fo rmed,  as  es tab l i shed  by means  of the PMR spec t ra .  The protons  of the 
methyl  groups  in the PMR s p e c t r u m  of II (R= H, R T =R' - -CH3)  have chemica l  shifts  of 2.48 and 2.85 ppm, 
where  2.48 c o r r e s p o n d s  to the ^/-methyl  group with r e spec t  to the qua te rnary  ni t rogen atom, while 2.85 c o r -  
responds  to the o.p-methyl group. This a s s ignment  was made in analogy with the a s s ignmen t s  made in a n u m -  
b e r  of pyr imido[1 ,2 -a ]benz imidazo le  sa l t s  [1]. A signal f r o m  the pro tons  of a single methyl  group is ob- 
s e rved  in the s p e c t r u m  of the crude product  of the condensat ion with benzoylacetone,  and  one of the poss ib le  
i s o m e r s  is  consequently formed;  the chemica l  shift  of this signal is 2.80 ppm; i.e., i s o m e r  II (R=H, R '  = CH], 
R ~ =CGH ~) is fo rmed .  The c h a r a c t e r  of the appea rance  of the s ignals  of the phenyl pro tons  s e r v e s  as  an ad-  
dit ional conf i rmat ion  of the s t ruc tu re  selected;  in this case ,  the signal is spli t  into a group of bands, which 
is  evidence fo r  a phenyl group in the a posi t ion re la t ive  to the t e r t i a r y  n i t rogen a tom [2]. 

1 ,1 ,3 ,3 -Te t rae thoxypropane  r e a c t s  with sal t  I as  the aceta l  of a fl-dialdehyde to f o r m  py r imid ine -un -  
subst i tu ted II (R = R '  = R" = H). 

2 - A m i n o - 2 - p y r r o l i n e  (IIt) was  used  as a s i m p l e r  cycl ic  amidine in the reac t ion  with f l-diketones.  I ts  
r eac t ion  with f i-keto e s t e r s ,  a - e thy lene  ketches ,  and malonic  e s t e r s  to f o r m  d ihydropyr ro lopyr imid inones  

T. G. Shevchenko Kiev State Univers i ty .  T rans la t ed  f r o m  Khimiya Ge te ro t s i l d i ehes~kh  Soedinenii, 
No. 3, pp. 419-421, March,  1972. Original  a r t i c l e  submit ted  D e c e m b e r  14, 1970. 

�9 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 g/est ]7th Street, New York, N. Y. 10011. 
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, microfilming, recording or otherwise, without written permission of the publisher. A 
copy of this article is available from the publisher for $15.00. 

383 



and t e t r ahydropyr ro lopyr imid ine  der iva t ives  was recen t ly  accompl i shed  [2]. The reac t ion  with fi-diketones 
leads  to 7 ,8 -d ihydro-6H-pyr ro lo [1 ,2 -a ]pyr imid in ium der iva t ives  (IV). 

~N.~ %/" ~ 
+ ~CH, +NaClO4 

HCI o//C\cH3 CHs CIO? 
I I I  IV 

Like II, sa l t s  IV f o r m  polymethine dyes.  The fo rmat ion  of a pyr imid in tum ring is conf i rmed by the p r e s -  
ence of the signal of an a r o m a t i c  proton in the PMR s p e c t r u m  of IV. The signals  of the protons  of the methyl  
groups  in IV (R=CH3) coincide,  and it is the re fo re  imposs ib le  to de te rmine  the s t ruc tu re  of the product  of 
the condensation with benzoylacetone f r o m  the chemica l  shifts  of the methyl  group. The s t ruc tu re  of this 
product  was de te rmined  f r o m  the c h a r a c t e r  of the appearance  of the phenyl protons ,  which give two groups 
of peaks  at  weak and s t rong f ie lds  with an intensi ty ra t io  of 2 : 3. As a l r eady  noted, this co r r e sponds  to a 
phenyl group in the ~ posit ion with r e s pec t  to the t e r t i a r y  ni t rogen atom; thus the product  of the reac t ion  
with benzoylacetone has the IV (R= C6H 5) s t ruc tu re .  

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

The PMR spec t ra  of t r i f luoroaee t ie  acid solutions were  de te rmined  with a Var ian  A-60-A s p e c t r o m -  
e te r .  The chemica l  shif ts  a r e  p resen ted  on the 8 sca le  with r e spec t  to t e t ramethy ls i l ane .  

8 ,10 -Dimethy l -12 ,1 ,2 ,3 - t e t r ahydropyr imido[2 ' , l '  :[2,3]imidazo[4,5,1-ij]quinolinium Perch lo ra t e .  A mix-  
ture  of 1.35 g (5 mmole)  of I [3] and 2 ml  (20 mmole)  of' aee ty lacetone  was heated at  180-190 ~ fo r  2 h. The 
mix tu re  was cooled, and the prec ip i ta ted  c r y s t a l s  of II (R=H, R ' = R " = C H 3 )  were  isolated to give 0.8 g (42%) 
of a product  with mp 215 ~ (from water) .  PMR spec t rum:  2.48 ppm, protons  of the methyl  group in the 10 
position; 2.85 ppm, protons of the methyl  group in the 8 position; 2.05, 2.8, and 4.22 ppm, t r ip le t s  of the me th -  
ylene groups; 6.92 ppm, pyr imid in ium protons; 7.10-7.80 ppm, benzene ring protons .  Found: N 12.60; C1 
10.32%. CIsHI6CIN304. Calculated: N 12.44; N 10.49%. 

8-Methyl-i 0-phenyl-i 2, i, 2, 3-tetrahydropyrimido [2', 1 ' : 2, 3]imidazo [4,5, l-ij ] quinolinium Perchlorate. 
This compound was similarly obtained in 59% yield from I and benzoylacetone and had nap 315-318 ~ (from 
nitromethane). PMR spectrum: 2.80 ppm, protons of the methyl group in the 8 position; 2.07, 2.80, and 4.22 
ppm, methylene protons; 6.78-8.05 ppm, aromatic protons. Found: N 10.68; Cl 8.82%. C20HIsCIN304. Calcu- 
lated: N 10.50; C1 8.81%. 

8,9,10-Trimethyl-12,1,2,3-tetrahydropyrimido[2',l' : 2,3]imidazo[4,5,l-ij]quinolinium Perehlorate. 
This compound was similarly obtained in 23% yield from I and 3-methylpentane-2,4-dione and had mp 233- 
235 ~ (from water). Found: N 12.10; C1 10.19%. CI6HIsCIN304. Calculated: N 11.93; C1 10.09%. 

8,10-Dimethyl- 9 -ethyl- 12, i, 2, 3-tetrahydropy rimido [2' 1 ' : 2, 3 ]imidaz o [4, 5, i- ij ] quinol inium Pe rchlo rate. 
This compound was similarly obtained in 19% yield from I and 3-ethylpentane-2,4-dione and had mp 204-206 ~ 
(from water). Found: N 11.41; Cl 9.94%. CI~H20CIN304. Calculated: N 11.35; CI 9.70%. 

12,1,2,3-Tetrahydropyrimido[2',l': 2,3]imidazo[4,5,l-ij]quinolinium Perehlorate. A mixture of 3 
mmole of I and 6 mmole of l,l,3,3-tetraethoxypropane was heated for 3 h in 5 ml of alcohol to give 18% of 
a product with nap 263-265 ~ (from methanol). Found: N 13.51; CI 11.20%. CI3HI2CIN304. Calculated: N 
13.57; Cl 11.45%. 

2,4-Dimethyl-7,8-dihydro-6H-pyrrolo[l,2-a]pyrimidinium Perehlorate. A mixture of 2 g (16 mmole) 
of 2-amino-l-pyrroline hydroebloride [4, 5] and 2 ml (20 mmole) of aeetylacetone was heated at 155-165 ~ 
for 3 h. The reaction mixture was washed repeatedly with ether and dissolved in the minimum amount of 
alcohol. The product was precipitated as the perehlorate to give i.I g (27%) of a product with mp 175-176 ~ 
(from ethanol). PMR spectrum: 2.47 ppm (six protons), two equivalent methyl groups; 2.30, 3.37, and 4.45 
ppm, complex triplets of the methylene groups in the 7, 8, and 6 positions; 7.30 ppm, pyrimidinium proton. 
Found: N 11.49; C1 14.20%. C9HI3CIN204. Calculated: N 11.25; C1 14.26%. 

4-Methyl-2-phenyl-7,8-dihydro-6H-pyrrolo[l,2-a]pyrimidinium Perehlorate. This compound [2.58 g 
(20%)] was similarly obtained from IH and benzoylaeetone and had mp 215 ~ (from ethanol). PMR spectrum: 
2.47 ppm, protons of the methyl group in the 4 position; 2.28, 3.33, and 4.40 ppm, methylene groups in the 
7, 8, and 6 positions; 7.10-7.40 ppm, three phenyl protons; 7.60-7.95 ppm, two phenyl protons and a pyrim- 
idinium proton. Found: N 9.34; CI 11.33%. CI4HIsCINfO4. Calculated: N 9.00; CI 11.41%. 
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