
R E A C T I O N  O F  1 - A M I N O - ,  2 - A M I N O - ,  

A N D  1 , 2 - D I A M I N O I M I D A Z O L E S  W I T H  f l - D I K E T O N E S  

G.  M. G o l u b u s h i n a ,  G .  N.  P o s h t a r u k ,  
a n d  V. A.  C h u i g u k  

UDC 547.781.5'785.1'852.9'859 

1 ,2-Diamino-4-phenyl imidazo l ium perch lo ra te  condenses  with 2 mole of f l -diketones to give 
pyri  mido [2' ,1'  : 2,3 ]imidazo [1,5-b]pyridazintum der iva t ives ,  while, 1 ike 1 - a m i n o - 2 - m e r c a p t o -  
4-phenyl tmidazole ,  to give imidazo[1,5-b]pyr idazine  der iva t ives .  Salts of 1-benzyl idene-  
amino-  and 1 - (2 - th iazo ly l ) -2 -amino imidazo les  r e a c t  with f l -diketones to give subst i tu ted 
imidazo [1 ,2-a]pyr imtdinium der iva t ives .  

A t h r e e - r i n g  pyr imido imtdazopyr idaz in ium pe reh lo ra t e  (IIa) was unexpectedly obtained in the reac t ion  
of 1 ,2 -d tamino-4-phenyl imidazol ium pe rch lo ra t e  [1] with acetylacetone.  Compound IIa is fo rmed  ve ry  r e a d -  
ily even in the cold in alcohol solution. Both methyl groups of the pyr imid ine  r ing  of I Ia  axe act ive and 
f o r m  a b i s s ty ry l  with p-dimethylaminobenzaldehyde.  

CIO~ C6Hs CsH 5 R" C61t ~ 

II a-c I IV a-i  III 

1Va--d X=INH~; IVe, g; X=SH; IVf X=SCHa; IVh X=NHC(CHa)CHCOCH3; IVi X= 
=N(COCH3)2; IVa, c--g, lIa (R'=R) R=H; IIb (W=R), Ilc 1Vb R=C2Hs; llc R':!I; 
IVa,b,e,f,h,i, ,x"'- ,.. =CH.~, IVC,g R'=R"=C6Hs," IVd R'=CH3, R"=CeH5 

The methyl groups in the 4 and 7 positions have the lowes t  chemica l  shif ts  in the PM1R s p e c t r u m  of 
IIa  (2.00 and 1.65 ppm) because  of shielding by  the phenyl group (7.26 ppm). The s ignals  of these  groups 
a re  spli t  (J=0.7  and 1.2 Hz) due to coupling with the 3-H protons (6.99 ppm) and 8-H (6.52 ppm) pro tons ,  
r e spec t ive ly ,  in con t ras t  to the methyl groups in the 2 and 9 posi t ions (2.48 and 2.22 ppm). The coupling of 
the 7-CH 3 protons with 8-H and of the 4-CH 3 protons with 3-H is conf i rmed not only by the mutual spl i t t ing 
with identical constants  but also by the double-proton r e sonance  when, for  example ,  the peak at 2.00 p p m  
is na r rowed  as the signal at 6.99 ppm is sa tura ted .  Other  f l -diketones a lso  give sa l t s  of the II type. 

1 ,2-Diamino-2-phenyl imidazole  (I) r e a c t s  with f l -diketones in acet ic  acid to give tmidazopyr idaz tnes  
(IVa-d), which give II on reac t ion  with f l -diketones in the p r e sence  of mine ra l  acids.  Thus IVb, which r e -  
acts  with acetylacetone in the p re sence  of HC104 to give IIc,  is obtained by condensation of I with 3 -e thy l -  
2,4-pentanedione.  Compound IVa r eac t s  with acet ic  anhydride to give a dtace~yl der iva t ive  at the amino 
group (IVi); this was also obse rved  for s t a r t ing  amine I [1]. 

As in the s p e c t r a  of II, the 5-phenyl signal in the PMR s p e c t r a  of imidazopyr idaz ines  (IV) is not spl i t ,  
and 4-CH 3 is shielded by the phenyl group and is spl i t  by coupling with 3-H. However ,  all of the s ignals  in 
the s p e c t r u m  of IVa axe shifted d iamagnet ica l ly  as c o m p a r e d  with the cor responding  s ignals  of cation II, 
except for the 4-CH 3 s ignal ,  which is shif ted to weak field by 0.1 ppm. This can be explained by  the lower  
shielding of the methyl group by  the phenyl group in IV as compa red  with II, in which the phenyl group is 
more  noncoplanar  because  of additional coupling with 4-CH 3. When R" =Ph  in IV, the phenyl groups in the 
4 and 5 posi t ions shield one another  and give one overa l l  signal at 6.5 ppm, while when R" =CH 3, the phenyl 
group in the 5 posit ion gives a signal at 7.12 ppm. 
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The condensat ion with f l -diketones to give imtdazo [1,5-b]pyridazines is apparen t ly  c h a r a c t e r i s t i c  for  
1 -aminoimidazoles .  Thus 1 - a m i n o - 2 - m e r c a p t o - 4 - p h e n y l i m i d a z o l e  [2] r e a c t s  with f l -dtketones  in the p r e s -  
ence of minera l  acids to give IVe, g; when the components  a re  heated in the absence  of acid they give a non-  
cyclic  azomethine ,  which is cycl ized by the action of acids .  Of the poss ib le  s t r u c t u r e s  of the 7 - m e r c a p t o  
der iva t ives  (IVe,g), the most  s ignif icant  ones ,  at l e a s t  in the sol id state,  a r e  p robab ly  the ~ and ft. s t r u c -  
t u r e s ,  inasmuch as a number  of intense bands at 2600-3050 c m  -1, which a r e  c h a r a c t e r i s t i c  for  v ~ - H ,  a r e  
obse rved  in the IR s p e c t r u m  (in KBr). 

-s I.)T__~." % -s~___."~'~ 
H I! . 

A mixture  of i s o m e r s  is fo rmed  in the r eac t ion  of benzoylacetone with I. The PMR s p e c t r u m  of the 
crude product  contains the s ignals  of two methyl  groups ,  the intensi ty  ra t io  of which gives a r a t io  of 5 : 1 
for i s o m e r s  IVd and IV (X =NH2, R =H, R '  =C6H5, R" =CH3). The f i r s t  i s o m e r  (IVd) was obtained af ter  r e -  
c rys ta l l iza t ion .  

Compound IVe r e a c t s  with dimethyl  sulfate  in alkaline media  to give a methylthio,  der iva t ive  (IVf), 
which is subsequent ly  methylated at N(6 ) to give a qua te rna ry  sal t .  The 2-CH 3 and 3-H signals  in the PMR 
s p e c t r u m  of the qua te rna ry  sal t  a r e  shif ted by 0.1-0.15 ppm to weak field as compa red  with the analogous 
signals  of IV, while the phenyl signal was v i r tua l ly  unchanged, and the 4-CH 3 signal is shifted to s t rong field 
by ~ 0.1 ppm. If the methylat ion had occu r r ed  at N(1), all of the s ignals  should have been shifted to weak 
field. The methyl group at tached to N(6 ) r e m o v e s  the phenyl group even more  f r o m  the plane of the two- r ing  
sy s t em,  and its signal t he re fo re  does not change,  despi te  convers ion  of the s y s t e m  to a cation, while the 
chemical  shift  of 4-CH 3 becomes  even s m a l l e r  because  of an inc rease  in the shielding of this group by  the 
phenyl group. 

A product  of the reac t ion  with two molecules  of ace ty lace tone ,  to which we ass igned anil s t ruc tu re  
IVh, was also obtained in the reac t ion  of I with acety lacetone  in the absence  of minera l  acids or  in acet ic  
acid or  t r i f luoroace t ic  acid. 

To conf i rm the s t ruc tu re  of II we used 2 - a m i n o - l - b e n z y l i d e n e a m i n o - 4 - p h e n y l i m i d a z o l e  pe reh lo ra t e  
(V) [1], which gives sa l t s  Via, b on condensat ion with ace ty lace tone  and 3 - c h l o r o - 2 - m e t h y l - 2 - b u t e n a l .  

N~CHCsH5 S ~ N  N~CHC6H5 Z 

"CaH s R" ~.. + ~,~- C6H 5 I~" 

.HCIO 4 CH 3 "~ ~',t R, X- 

V Vl a -b  vH a-d 

Via R=I'-i. R'=CHa, Z=OH; VIb R=CHa, R'=H, Z=C1; VlIa--C X=CIO4; vI Id  X= 
=CF3COO; VIla R=R'=CHa,  R"=C6Hs; vIIb.R=R"=C6Hs, R'=CHa; VIIc R = R ' = R " =  
=C6Hs; VIId R=R"=p-BrC6H4, R'=CI-I3 

The format ion  of a pyr imidine  r ing  is conf i rmed  by the fact  that  sa l t s  Via, b give polymethine dyes 
and the i r  PMR s p e c t r a  co r r e spond  to the s p e c t r a  of II. As with other  he t e rocyc le s  [3], 3 - c h l o r o - 2 - m e t h y l -  
2-butenal  in this case  gives one i s o m e r  (VIb) with an unsubsti tuted 7 post ton of the pyr imidtne  r ing  with 
r e s p e c t  to the br idge ni t rogen a tom.  However ,  we were  unable to hydrolyze  the azomethines  and obtain 
1-amino der iva t ives  by means of 2 - a m t n o - l - ( a - m e t h y l b e n z y l i d e n e a m t n o ) - 4 - p h e n y l i m i d a z o l e ,  inasmuch as 
this compound is hydrolyzed so r ead i ly  that  t h r e e - r i n g  s y s t e m s  II  a re  fo rmed  immedia te ly .  

Imidazo [1 ,2-a]pyr imidinium sa l t s  with alkyl subst t tuents  a t tached to N(t) can be obtained by a lky la -  
tion of imtdazo [1 ,2-a]pyr imtdines  [4, 5], but compounds with more  complex  subst i tuents  a t tached to N(t ) 
cannot be obtained by this method. The la t t e r  a r e  r ead i ly  access ib le  v ia  the above -desc r ibed  condensation.  
Thus sa l t s  of 1 - ( 2 - t h i a z o l y l ) - 2 - a m t n o - 4 - a r y l i m i d a z o l e s  r eac t  with f i -d ike tones  to give imidazo[1 ,2 -a ]py-  
r tmid in ium sa l t s  (VII) with 2- th iazolyl  subst i tuents  a t tached to N(1 ). Salts VII give polymethine dyes,  and 
the i r  s t r uc tu r e s  were  conf i rmed  by the i r  PMR spec t r a .  The methyl group in the 5 posit ion is shielded by 
the phenyl group in the 3 posi t ion,  and its chemical  shift is 2.07 ppm,  which is cha r ac t e r i s t i c  for a f r a g -  
ment of this type [7]. The s t ruc tu re  of VIIc, obtained by condensation with benzoylacetone,  was p roved  by 
the fact  that the signal of one methyl  group (2.70 ppm),  which de t e rmines  its posi t ion as 7-CH3, is ob se rv ed  
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in its PMR spec t rum.  In addition, a convincing p roof  of the posi t ion of the phenyl group (5-C~Hs) is i ts  
coupling with 3-CGHs, as a r e s u l t  of which (mutual shielding) the s ignals  of both phenyl groups a r e  shifted 
to s t rong field (6.72 and 6.78 ppm as against  7.31 for 3-C6H 5 in VIIa). 

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

The PMR s p e c t r a  of  t r i f luoroace t ic  acid solut ions of the compounds re la t ive  to hexamethyldis i loxane 
(HMDS) as the internal  s t andard  were  r e c o r d e d  with a ZKR-60 s p e c t r o m e t e r .  

2 ,4 ,7 ,9 -Te t r ame thy l -6 -pheny lpyr lmido  [2' ,1' : 2,3]imidazo [1,5-b]pyridaztnium p e r c h l o r a t e  (IIa). A) 
A solution of 0.69 g (2.5 mmole)  of the pe rch lo ra t e  of I and 1.5 ml (15 mmole)  of acety lacetone  in 3 ml of 
alcohol was ref luxed for 2 h, a f te r  which it was worked  up to give 0.57 g (57%) of a l ight -yel low crys ta l l ine  
p rec ip i ta te  of IIa,  which was c rys t a l l i zed  f r o m  methanol.  It exploded on heating above 330 ~ without melting. 
Found: C1 8.9; N 14.3%. C19H19C1N40 4. Calculated:  C1 8.8; N 14.0%. 

B) When 0.69 g of the pe rch lo ra t e  of I and 2 ml of ace ty lace tone  were  heated on a wa te r  bath,  0.74 g 
(74%) of Ha prec ip i t a ted  f r o m  the hot r eac t ion  mixture  a f te r  5-7 min. 

7,_._99-Dimethyl-6-phenyl-2,4-bis (p -d imethy laminos tyry l )pyr imido  [2' ,1' : 2 ,3]imidazo [1 ,5 -b]py~daz in-  
ium Pe rch lo ra t e .  A 0.1-g (0.25 mmole)  sample  of Ha was dissolved by heating in 2 ml of acet ic  anhydride,  
af ter  which 0,15 g (1 mmole)  of p-d imethylaminobenzaldehyde  and two drops  of t r i e thy lamine  were  added, 
and the mixture  was heated at 170-175 ~ for 3 h. The mixture  was cooled,  and the resu l t ing  precipita,te was 
washed with boiling alcohol to give 0.05 g (30%) of a b l s s ty ry l  with mp 283-285% Found: Ct 5.5; N 12.6%. 
C37H37C1N604. Calculated:  C1 5.5; N 12.8%. 

2 ,4 ,7 ,9-Te t r  ame thy l -3 ,8 -d ie thy l -  6-phen:~lpyri mido [2', 1' : 2 ,3]imidazo [1 ,5-b]pyridazinium P e r c h l o r a t e  
(lib). A mixture  of 0.69 g (2.5 mmole) of the pe rch lo ra t e  of I and 0.9 ml (7 mmole)  of 3 -e thy l -2 ,4 -pen tane -  
dione was heated at 150-160 ~ for 3 h. The re su l t ing  da rk  m a s s  was t r i t u ra t ed  with acetone to give 0.37 g 
(32%) of a brown powder.  The product  was c rys t a l l i zed  f r o m  ethanol to give yellow c ry s t a l s  of pe rch lo ra t e  
IIt) with mp 244-246 ~ PMR s p e c t r u m ,  5 ,  ppm: 0.83 (CH2CH3) , 1.60 (7-CH3), 2.03 (4-CH3) , 2.30 (9-CH3) , 
2.53 (2-CH3) , 2.2-2.5 (CH2CH3) , 7.27 (C6H5). Found: C1 8.0; N 12.2%. C23H27C1N404. Calculated:  C1 7.7, 
N 12.2%. 

2 ,4 ,7 ,9 -Te t r am e t hy l -  8 -e thy l -  6-phenylpyr imido [2', 1' : 2,3 ]imidazo [1 ,5-b]pyridazinium P e r c h l o r a t e  
('fie). A mixture  of 0.27 g (1 mmole)  of IVb, 0.5 g (5 mmole)  of ace ty lace tone ,  and a few drops of 57% p e r -  
chlor ic  acid was heated at 160-170 ~ for 2 h, and the resu l t ing  da rk  mass  was t r i t u r a t ed  with e ther  and c r y s -  
ta l l ized f r o m  alcohol to give 0.15 g (35%) of yellow c r y s t a l s  of IIc with mp 256-257 ~ ( f rom ethanol); PMR 
s p e c t r u m ,  ~, ppm: 0.78 (CH2CH3), 1.66 (7-CH3) , 1.97 (4-CH3), 2.24 (CH2CH3) , 2.32 (9-CH3) , 2.49 (2-CH3) , 
7.01 (3-H), 7.31 (6-C6H5). Found: C1 8.2; N 13.2%. C21H23C1N40 4. Calculated:  C1 8.2; N 13.0%. 

7 -Amino-2 ,4 -d imethy l -5 -pheny l imidazo[1 ,5 -b]pyr idaz ine  (IVa). A solut ion of 0.52 g (3 mmole)  of 
diamine I in 1 ml of acet ic  acid and 0.4 ml (4 mmole)  of ace ty lace tone  was heated on a water  bath for 2 h, 
a f te r  which the mixture  was cooled and poured  into water .  The aqueous mixture  was made alkal ine with 
ammonia  and worked up to give 0.46 g (65%) of orange  c r y s t a l s  of IVa with mp 213 ~ ( f rom ethanol). PMR 
spec t rum,  6 ,  ppm: 1.75 (4-CH3), 2.03 (2-CH3) , 6.05 (3-H), 7.15 (5-C~H5). Found: C 70.7; H 5.8; N 23.5%. 
C14H14N 4. Calculated:  C 70.5; H 5.9; N 23.6%. T r e a t m e n t  of the f i l t ra te  with a 20% NaOH solution gave 0.2 
g (28%) of yellow c rys t a l s  of 7- (4 -oxo-2 -pen ten -2 -y lamino) -2 ,4 -d ime thy l -5 -pheny l imidazo  [1,5-b]pyridazine 
(IVh) with mp 217-219 ~ (from ethanol). Found: C 69.9; H 6.0; N 17.6%. C19H2~N402. Calculated:  71.3; 
H 6.2; N 17.5%. T r e a t m e n t  of IVh with pe rch lo r i c  acid gave a pe reh lo ra t e  that  was identical to lIa.  

7 - (Diace ty lamino) -2 ,4 -d imethy l -5 -phenyl imidazo[1 ,5 -b]pyr idaz ine  (IVi). A mixture  of 0.12 g (5 
mmole)  of IVa and 0.3 ml (3 mmole)  of acet ic  anhydride was heated on a wa te r  bath  for  30 min,  a f ter  which 
0.12 g of the diacetyl  der iva t ive  was r e m o v e d  by f i l t rat ion.  Water  was added to the f i l t ra te  to give another  
0.03 g of the diacetyl  der ivat ive .  The overa l l  yield of IVi with mp 162-163 ~ ( f rom ethanol) was 94%. Found: 
C 67.1; H 5.8; N 17.3%. C18Hl~N402. Calculated:  C 67.4; H 5.6; N 17.4%. 

7 -Amino-2 ,4 -d ime thy l -3 -e thy l -5 -pheny l imidazo  [1,5-b]pyridazine (IVb). This compound was obtained 
f r o m  I and 3-e thyl -2 ,4-pentanedione  by ref luxing in acet ic  acid at 150-160 ~ for  2 h. The yield of product  
with mp 215-216 ~ ( f rom ethanol) was 40%. Found: C 71.6; H 6.2; N21.2%. C16H18N4. Calculated: C 72.2; H 6.8; 
N 21.0%. 

7-Amino-2 ,4 ,5 - t r iphenyl imidazo[1 ,5-b]pyr idaz ine  (IVc). A mixture  of 0.7 g (4 mmole)  of I and 1.56 
g (7 mmole)  of dibenzoylmethane in 1 ml of acet ic  acid was heated at 200 ~ for  4 h, a f t e r  which it was cooled, 
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t r i t u ra t ed  with e ther ,  and washed seve ra l  t imes  with boiling methanol to give 0.16 g (12%) of a r ed  subs tance  
with mp 252-255 ~ (from propanol) .  PMR s p e c t r u m ,  6 ,  ppm: 6.77 (4- and 5-C6H5), 7.18 and 7.57 (three and 
two protons of 2-C6H5, r e spec t ive ly ) .  Found: C 79.3; H 5.2; N 15.7%. C24Hl~N4. Calculated:  C 79.5; H 5.0; 
N 15.5%. 

7 -Amino-2 -me thy l -4 ,5 -d ipheny l imidazo  [1,5-b]pyridazine (IVd). This compound was obtained by hea t -  
ing I and benzoylacetone in acet ic  acid at 175-180 ~ for 2 h. The mixture  was t r i t u r a t ed  with e ther  and meth-  
anol to give a r u b y - r e d  c rys ta l l ine  substance  with mp 275 ~ ( f rom propanol) in 76% yield. PMR s p e c t r u m ,  
6 ,  ppm: 2.17 (2-CH3), 6.20 (3-H), 6.66 (4- and 5-C6H~). Found: C 76.1; H5.7; N 18.6%. C19H16N 4. Calcu-  
la ted:  C 76.0; H 5.4; N 18.7%. 

7 -Mercap to -2 ,4 -d ime thy l -5 -pheny l imidazo[1 ,5 -b ]pyr idaz ine  (IVe). A 0.47-g (2.5 m m o l e ) s a m p l e  of 
III was heated at 135-140 ~ for s eve ra l  minutes with 2 ml of acety lacetone  in the p r e sence  of a few drops of 
57% pe rch lo r i c  acid. The resu l t ing  prec ip i ta te  was s e p a r a t e d  and washed with e ther  to give 0.54 g (83%) of 
yellow c rys t a l s  of IVe with mp 309-311 ~ ( f rom ethanol). PIVIR s p e c t r u m ,  8,  ppm: 1.87 (4-CH3), 2.20 
(2-CH3) , 6.34 (3-H), 7.14 (5-C6H5). Found: N 16.4; S 12.5%. C14H~3N3S. Calculated:  N 16.5; S 12.6%. 

1 - ( 4 - O x o - 2 - p e n t e n - 2 - y l a m i n o ) - 2 - m e r c a p t o - 4 - p h e n y l i m i d a z o l e .  A mixture  of 0.95 g (5 mmole)  of III  
and 2 ml (20 mmole) of aee ty lace tone  was heated at 150 ~ The mixture  began to sol idify a f te r  10 min, and 
it was then t r i t u ra t ed  with e ther  to give 1.31 g (95%) of a white c rys ta l l ine  subs tance  with mp 223-224 ~ 
( f rom ethanol). Found: N 15.6; S 11.4%. C14H15N3OS. Calculated.  N 15.4; S 11.7%. 

7-Methyl th io-2 ,4-d imethy l -5-phenyl imidazo[1 ,5-b]pyr idaz ine  (IVf). A 0~  (0.9 mmole)  s ample  of 
dimethyl  sulfate was added to a solution of 0.1 g (0.4 mmole)  of IVe in 15 ml of 2% NaOH, and the mixture  
was worked up to give 0.08 g (75%) of a yellow prec ip i ta te  of IVf with mp 169-170 ~ ( f rom ethanol). Found: 
N 15.6; S 11.9%. C15H15N3S. Calculated:  N 15.6; S 11.9%. 

7 -Methy l th io -2 ,4 ,6 - t r ime thy l -5 -pheny l imidazo[1 ,5 -b ]pyr idaz in ium P e r c h l o r a t e .  A solution of 0.4 g 
(1.5 mmole) of IVf in 2 ml of d ime thy l fo rmamide  (DMF) was heated with 0.6 ml (5.4 mmole)  of dimethyl su l -  
fate on a water  bath for  2.5 h. The resu l t ing  sa l t  was p rec ip i t a t ed  with e ther ,  d issolved in wa te r ,  and i so-  
la ted as the pe rch lo ra t e .  The shiny white pla tes  [0.54 g (96%)] had mp 225-226 ~ ( f rom methanol).  PMR 
s p e c t r u m ,  6 ,  ppm: 1.75 (4-CH3), 2.30 and 2.43 (2-CH 3 and S-CH3) , 3.60 (6-CH3), 6.47 (3-H), 7.17 (5-C~H5). 
Found: C19.2; S 8.3%. C16HIsC1N304S. Calculated:  C1 9.4; S 8.4%. 

7 -Mercap to -2 ,4 ,5 - t r ipheny l imidazo[1 ,5 -b ]pyr idaz ine  (IVg). A mixture  of 0.38 g (2 mmole)  of HI, 0.66 
g (3 mmole) of dibenzoylmethane,  a few drops of 57% pe rch lo r i c  acid,  and 1 ml of acet ic  acid was heated at 
120 ~ for 2-3 min. Shiny r u b y - r e d  p la tes  [0.67 g (88%)] with mp 315-317 ~ (from diethylene glycol) p r e c i p -  
i tated f r o m  the resu l t ing  solution. PM:R s p e c t r u m ,  6,  ppm: 6.83 (4- and 5-C6H5, b road  peak),  8.43 (3-H), 
7.17 and 7.70 (three and two protons  of 2-C6H5, r e spec t ive ly ) .  Found: N 11.2; S 8.7%. C24Hl~N3S. Calcu-  
lated:  N 11.1; S 8.4%. 

1 -Benzy l ideneamino-5 ,7 -d imethy l -3 -pheny l [midazo  [1 ,2-a]pyr imidinium P e r c h l o r a t e  (Via). A solution 
of 1.81 g (5 mmole)  of V in 1 ml of acetylacetone was heated at 190-200 ~ for  7 h, and the r eac t ion  product  
was t r i t u ra t ed  with e ther  to give 1.83 g (86%) of yel lowish c r y s t a l s  of Via with mp 267-268 ~ (from meth-  
anol). PMR s p e c t r u m ,  6 ,  ppm: 1.99 (5-CH3), 2.46 (7-CH3) , 6.90 (6-H), 7.20 (3-C6H5), 7.92 (2-H), 8.57 
(N-CHC~Hs), 7.55 and 7.18 (two and three  protons  of the benzylidene phenyl group). Found: C1 8.4; N 13.2%. 
C21HI9CIN404. Calculated: C1 8.3; N 13.1%. 

1-Benzylideneamino-5,6-dimethyl-3-phenylimidazo[1,2-a]pyrimidinium Perchlorate (Vlb). A 0.6 ml 
sample  of 3 - c h l o r o - 2 - m e t h y l - 3 - b a t e n a l  was added to a suspens ion  of 0.72 g (2 mmole) of V in 10 ml of 
methanol in the cold, a f te r  which the mixture  was al lowed to stand for  3 days and was then f i l t e red  to give 
0.37 g (43%) of yel lowish c r y s t a l s  of VIb with mp 267-268 ~ ( f rom methanol).  PMR s p e c t r u m ,  6 ,  ppm:  2.03 
(5-CH3) , 2.13 (6-CH3) , 7.20 (3-C6H5) , 8.04 (2-H), 8.55 and 8.63 (7-H and N-CHCGHs) , 7.62 and 7.19 (two and 
th ree  protons  of the benzylidene phenyl group). Found: C1 8.3; N 13.2%. C21H19C1N404. Calculated:  C1 8.3; 
N 13.1%. 

5 ,7 -Dime thy l -3 -pheny l - l - (4 -me thy l -2 - th i azo ly l ) imidazo [1 ,2 -a ]py r imid in ium P e r c h l o r a t e  (VIIa). A 
0.36-g (1 mmole)  s ample  of 1 - (4 -me thy l -2 - th i azo ly l ) -2 - amino -4 -pheny l imidazo l ium pe rch lo ra t e  was heated  
with 0.3 g (3 mmole)  of ace ty lace tone  at 145 ~ for 1 h, a f t e r  which the mixture  was cooled, and the r eac t ion  
mass  was t r i t u ra t ed  with e ther  and f i l te red  to give 0.38 g (80%) of VIIa with mp 253-254 ~ ( f rom ethanol). 
Found: C1 8.5; N 13.4%. C18tI17C1N404S. Calculated:  C1 8.4; N 13.2%. 
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5 ,7 -Dimethy l -3 -pheny l - l - (4 -pheny l -2 - th i azo ly l ) imidazo[1 ,2 -a ]pyr imid in ium P e r c h l o r a t e  (VIIb). This 
compound was s i m i l a r l y  obtained f r o m  1 - (4 -pheny l -2 - th i azo ly l ) -2 -amino-4 -pheny l imidazo le  pe reh lo ra t e  and 
acetylacetone.  The yield of product  with mp 280 ~ ( f rom ni t romethane)  was 91%. PMR s p e c t r u m ,  ~,  ppm: 
2.07 (5-CH3) , 2.61 (7-CH3), 7.20-7.42 (protons of the phenyl group of the thiazole r ing) ,  7.31 (3-C6H5) , 7.52 
(6-H and thiazole r ing proton),  8.22 (2-H). Found: C1 7.5; N 12.2%. C23HIgC1N404S. Calculated:  C1 7.4; 
N 11.6%. 

7- NIethyl-3,5-diphenyl-  1- (4-phenyl-2- thiazolyl)  imidazo [1,2-a]pyri  midinium P e r c b l o r a t e  (VIIc). This 
compound was obtained f r o m  1 - (4 -pheny l -2 - th i azo ly l ) -2 -amino-4 -pheny l imidazo l ium pe rch lo ra t e  and ben-  
zoylacetone by heating at 145 ~ for  3 h. The yield of yel low c ry s t a l s  with mp 247-248 ~ ( f rom ni t romethane)  
was 82%. PMR s p e c t r u m ,  5,  ppm: 2.70 (7-CH3) , 6.72 and 6.78 (3- and 5-C6H~) , 7.24 and 7.45 (6H and th ia -  
zole r ing  proton),  7.08-7.31 (protons of the phenyl group of the thiazole r ing) ,  8.19 (2-H). Found: C1 6.7; 
N 10.5%. C28H21C1N404 S. Calculated:  C1 6.5; N 10.3%. 

5 , 7 - D i m e t h y l - 3 - ( p - b r o m o p h e n y l ) - l -  [4 - (p-bromophenyl ) -2- th iazo ly l ] imidazo[1 ,2-a ]pyr imid in ium T r i -  
f luoroaceta te  (VIId). A 0.47-g (1 mmole) sample  of 1- [4- (p-bro mophenyl)-2- thiazolyl  ] - 2 - a m i n o -  4- (p -b ro-  
mophenyl) imidazole was dissolved in 0.4 ml of t r i f luo roace t i e  acid,  a f te r  which 0.2 g (2 mmole)  of ace ty l -  
acetone was added, and the mixture  was heated at 145-150 ~ for  1.5 h. It  was then cooled, and the reac t ion  
product  was t r i t u ra t ed  with e ther  to give 0.49 g (79%) of VHd with mp 310 ~ ( f rom ethanol). Found: Br  24.5; 
N 8.6%. C25HITBr2F3N402. Calculated:  Br  24.5; N 8.6%. 
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