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a,f l-Unsaturated ketones of the imtdazo[1,2-a]benzimidazole ser ies  were synthesized f rom 
3- fo rmyl -  and 3-acetyl-subst i tuted imidazo[1,2-a]benzimidazoles  by crotontc condensation 
in the p resence  of alkaline catalysts .  The a,f l-unsaturated ketones can also be obtained by 
direct  acylat ion of 3-unsubstituted imidazo[1,2-a]benzimidazoles with the chlorides of un- 
saturated acids.  The proper t ies  and pharmacological  activity of the ketones obtained were 
studied. 

Chalcones contain a reactive ~,fl-unsaturated ketone grouping, which, as assumed in [2], is responsible 
for the i r  ant ibacterial  and fungicidal activity. The analogs of chalcones of some nitrogen heterocycles ,  namely, 
benzimidazole [3], pyridine [4], pyrimidine,  etc., display a broad spect rum of pharmacological  activity, includ- 
ing hypotensive and diuretic activity. In o rde r  to study the effect of this sor t  of keto group on the biological 
proper t ies  of imidazobeflzimidazoles, we obtained ~,fl-unsaturated ketones g I -VH from 3-acetyl -  and 3- formyl-  
2,9-disubstituted imidazo[1,2-a]benzimidazoles (I and II). 

(~-~___~_____~cocx=c. A~ ~' - .~__~____~'cor , ,  ~___~__~.--c.co~- 

R R R 

l l l-v t, n vl, vii 

I a R = R ' = R ' = C H s ;  b R=R'=CHs, R'=C6Hs; c R=CH2CH2N(C2Hs)e, R~=C6Hs, R"=CH3; 
II a Iq=R'=CH3, R"=H; b R=CH3, l~'=C6Hs. R"=H; III t~=t~'=CHs; a At=Cells; 
b Ar=p-CHsOC,H4; c Ar=p-NO2C6H4; d Ar=m-NO2CsH4; e Ar=2-furyl; f Ar=5-nitro- 
2-futyl; IV I~=CH3. R'=C6Hs; a Ar=C6H~; b Ar=p-CHsOC,H4; c Ar=p-(CHs)2NCsN4; 
d Ar=p-NOeCoH4; e Ar=m-NO~C~H4; f Ar=2-furyl; g Ar=5-nitro:2-furyl; V 
R=CH2CH2N(C2Hs)z R'=C~Hs, Ar=p-CI-I~OC6H4; "Vl I~R'=CH3: a Ar~C6H~; 
b Ar=p-CH3OC6H4; VII l~=CHs, R'=C6Hs: a Ar=C~Hs; b Ar=p-CH~OC~H~; c A r = m -  

NO~C6H4; d Ar=a-C~oHz; e At= 2-furyl 

Despite the strong e lec t ron-donor  cha rac te r  of the system,  I and II quite readily undergo crotonlc con- 
densation under alkaline conditions. Condensation of I with aldehydes doe not take place in the presence  of 
acid catalysts .  This is probably explained by the sharp decrease  in the nucleophilicity of the acetyl group 
upon protonation of the nitrogen atom in the 1 position of the heteroring.  In this case  only the salts of the 
start ing imidazobenzimidazoles were isolated f rom the react ion mixture.  Analogs of chalcones containing 
a nitrofuryl  grouping, which is very sensit ive to alkaline agents [5], therefore  cannot be obtained by means 
of this condensation. Compounds of this type c a n b e  obtained by direct  acylation of 3-unsubstituted imidazo- 
[1,2-a]benzimidazoles with chlorides of unsaturated acids [6]. The reaction takes place when the reagents 
are  heated without a solvent or  in pyridine,  a,f l-unsaturated ketones of the imidazo[1,2-a]pyridine ser ies ,  
the acetyl-subst i tuted derivatives of which are  unstable in acidic media [7], were also synthesized by this 
method. Nitration of ketone IVf in acetic anhydride also leads to ni t rofuryl-subst i tuted IVg, but the yield of 
the lat ter  is considerably lower in this case .  

*See [1] for communication XHI. 
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All of the c~,~-unsaturated ketones obtained by us a r e  cha rac t e r i zed  by a t r ans  or ienta t ion of the subs t i -  
tuents at tached to the double bond, as  a t tes ted  to by the p r e s e n c e  in the i r  IR spec t r a  of intense absorp t ion  bands 
of ou t -of -p lane  and in-plane  deformat ion  vibra t ions  of the hydrogen a toms of the vinyl group at 980-1000 and 
1290-1310 cm -1, r e spec t ive ly  [8]. The s t re tching vibrat ions  of the C =C and C =N bonds appea r  in the f o r m  of 
two intense bands at  1580-1620 cm -1. A weak band of carbonyl  group absorpt ion  is observed  in the sp ec t r a  of 
ketones  VI and VII at 1650-1660 cm - t ,  whereas  in the spec t r a  of ketones  III and IV it is shifted to the lower -  
f requency region (1635-1645 cm-1); this  can be explained by s imultaneous conjugation of the C = O group with 
the e lec t ron-donor  tmidazobenzimidazole  ring and the ethylene bond. The low intensi ty of the absorp t ion  band 
of the carbonyl  group as compared  with the band of the s t re tching vibrat ions  of the C =C bond indicates the i r  
s - c i s - o r t e n t a t i o n  re la t ive  to one another  [9, 10]. 

The e lec t ronic  s pec t r a  of IIIa and IVa a re  cha rac t e r i zed  by two absorpt ion  bands of approx imate ly  equal 
intensi ty (log s 4.25-4.4) at 300 and 366-370 nm due to ~ -e l ec t ron  t rans i t ions  in the conjugated s y s t e m  of bonds. 
The long-wave band in the s pec t r a  of ketones  Via and VIIa is shifted to 415-420 nm, evidently due to lengthen- 
ing of the conjugation chain. The introduction of a ni tro group in the p a r a  posi t ion of the phenyl r ing or  r ep l ace -  
ment  of the phemsrl group by an e l ec t ron-donor  furyl  grouping in ketones III, IV, and VII leads to a ba thochromic  
shift  of the long-wave band of 15-20 nm. Halochromic  p rope r t i e s  a r e  cha r ac t e r i s t i c  fo r  I I I -VIh  The abso rp -  
tion m a x i m a  of the long-wave bands of sulfur ic  acid solutions of these  compounds a r e  shifted by 100-150 nm to 
the red region as compared  with the s p e c t r a  of alcohol solutions.  

Ketones IlI and IV undergo cha rac t e r i s t i c  reac t ions  involving addition to the double bond to give y -n i t ro  
ketones  VIII and morphol ides  IX. T rea tmen t  of them with an alkaline solution of hydrogen peroxide  leads to 

~ " ~  N-----~] O CH2~ H--C6 H5 .~N~COCH:~CH--C6 H5 

Vlll b III a, lV a IX a, b 

j "-.. 
~N~COCH--CH--C6H~ N ' 

N'-N~CGH 5 
i I H 
R R 

X a, b Xl a, b 

keto oxides X. 

VIII-XI a R=R'=CH3; b R=CH3, R'=C6H 5 

The reac t ion  of ketones  III and IV with hydraz ines  is hindered; this can be explained by the combined 
effect  of e lec t ronic  and s t e r i c  f ac to r s .  No reac t ion  occurs  with phenylhydrazine even under  the m o s t  s e v e r e  
conditions. We were  able  to isola te  the cor responding  hydrazones  in low yie lds  when IIIa and IVa were  r e -  
fluxed for  a long t i m e  with the m o r e  r eac t ive  2 ,4-dini t rophenylhydrazine.  The absorp t ion  bands of CH=CH 
and CO groups  vanish in the IR s pec t r a  of the hydrazones;  the v ibra t ions  of r ing C =C and C =N bonds appea r  
at 1600 and 1620 c m  -1, the ni t ro groups give doublet absorp t ion  bands at  1318, 1340 and 1510, 1525 cm -1, and 
a VNH band at 3280 cm -1 and a band of medium intensi ty at 1680 c m  -1, which is cha r ac t e r i s t i c  for  the v ib ra -  
t ions of the out -of -p lane  C = N bond of ~ ,~-unsa tura ted  compounds [8], appea r  in the spec t ra .  

Heating ketones  IIIa, IVa, Via, and VIIa with hydrazine  hydra te  leads to pyrazo l ine  der iva t ives  XI and 
XII. It was noted that  the fo rmat ion  of the l a t t e r  occurs  m o r e  readi ly  in the ease  of ketones  VI and VII, in 
which the e l ec t ron -donor  imidazobenzimidazole  ring has a l e s s e r  effect  on the earbonyl  group.  Bands of v ib ra -  
t ions of r ing C =C and C =N bonds at  1610 and 1628 cm -1 a r e  observed  in the IR spec t r a  of XI and XII, and the 
s t re tching vibrat ions  of the NH group appea r  at  3200-3250 c m  -1. 

Tes t s  of the subs tances  obtained in this r e s e a r c h  fo r  fungicidal act ivi ty did not give in teres t ing resu l t s .  

The effect  of some  of the chalcone analogs OVa, b, f, V, and VII) on the a r t e r i a l  p r e s s u r e  level  was studied 
in exper imen t s  on Numbuta l -narcot ized  ra t s .  The sys temic  a r t e r i a l  p r e s s u r e  was r eco rded  tnt  he carot id  by the 
usual  method.  Since the invest igated compounds a r e  insoluble in water ,  they were  admin i s t e red  int ravenously  
in the f o r m  of alcohol solutions.  The invest igat ion showed that all  of the compounds have a c l ea r ly  exp re s sed  
hypotensive effect  (Table 1). Ketone IVf, which marked ly  lowered the blood p r e s s u r e  in doses  of 2.5 mg/kg ,  
was found to be the mos t  ac t ive  compound. A hypotenstve effect  of IVb and VIIe was noted in the case  of ad- 
min i s t r a t ion  of l a rge s  doses  (10 mg/kg)  than for  ketone Iv f .  Ketones IVa and V displayed the lowest  act ivi ty:  
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TABLE 1. Effect  of a , f l - U n s a t u r a t e d  Ketones  of the Imidazo[1 ,2-a ]  

b e n z i m i d a z o l e  Se r i e s  on the A r t e r i a l  P r e s s u r e  

Compo,md 

IVa 
IVb 

V 
Vile 

Dose, mg/kg 

20 
10 
2,5 

20 
10 

Depression of the SAP* after injecr2on of the preparation 
ha percent relative t o the starting values after: 

5 miu 

0 
20 
5 

18 
25 

15 min 

9 
30 
36 
34 
15 

30 rain 

18 
20 
47 
44 
20 

45 min 

23 
20 
52 
47 
30 

6O min 

23 
20 
52 
50 
3O 

*The  s y s t e m i c  a r t e r i a l  p r e s s u r e .  The a v e r a g e  r e s u l t s  a r e  p r e -  

sen ted .  

TABLE 2. 

Com- 
pound 

lIla 
llIb 
IIIc 
IIId 
Ille 
IIIf 
IVa 
lVb 
IVc 
lVd 
IVe 
IVf 
% 
Via 
VIb 

VlIa 
VIIB 
VIIc 
Vlld 
Vile 

Imidazo[  1, 2 - a ] b e n z i m i d a z o l e  a , f l - U n s a t u r a t e d  Ketones  

mp. *C 
Empirical 
formula 

179--180 C20H,rN30 
181 CaHigN3Oz 
292 C2oHI~N403 

243--244* C2oH~6N403 
185--186 CIsHIsN302 
253--254* ClsHl4N40~ 

225 C2~HIgN~O 
211--212 C26H21N~O2 

208 C~Hz,~N~O 
288 C~HtsN~O~ 
323* C2~H~sN40~ 
2 1 0 "  C~H~TN302 

304--305* C23HI6N404 
149--150 CaH32N40e 
204--205* C2oHITN30 
216--217" C21HIgNsO2 
168--169 ~ C2sHxgNzO 
178--179" C~6Hz~N302 
272--273* C25HIsN40~ 
164--165 C~H21N30 
221--222 C~3H~TN30~ 

*With decompos i t i on .  

Found, % Calculated. % 

C H N 

76,~ 13,0 
73,3 12,0 
66,4 15,4 
66,6 15,3 
70,7 13,9 
61,3 16,1 
79,8 "11,1 
77,0 ,10,4 
77,2 I3,3 
71,0 13,3 
70,8 13.1 
75,4 11.4 
66,8 1316 
75,8 11,5 
76,1 13,4 
7&O 12,0 
79.8 11,1 
76,8 10,6 
71,3 13,5 
81,2 9,4 
75,3 [1,2 

c H 

76,2 
73,1 
66,6 
66,6 
70,8 
61,7 
79,6 
76,7 
77+t 
71,1 
71,1 
75,2 
67,0 
75,6 
76,2 
73,1 
79,6 
76.6 
7111 
81,5 
75,2 

I 
I N 

Yield 
~o 

9o 
91 
95 
94 
50 
2o 
94 
90 
73 
95 
9o 
83 
53 
88 
80 
88 
85 
89 
34 
84 
98 

T h e y h a d a  hypo tens ive  effect  only in  doses  of 20 m g / k g .  The tox ic i ty  of the inves t iga ted  p r e p a r a t i o n s  was  low. 
However ,  a t r u e  eva lua t i on  of the ac t iv i ty  i s  h i n d e r e d  by the  u se  of e thanol  as the so lvent ,  s ince ,  as  noted in  
[1], it l o w e r s  the  blood p r e s s u r e  level  and a l so  ma y  in t ens i fy  the hypo tens ive  effect of the inves t iga ted  c o m -  

pounds .  

EXPERIMENTAL 

The IR s p e c t r a  of m i n e r a l  oil  s u s p e n s i o n s  and  c h l o r o f o r m  so lu t ions  of the  compounds  w e r e  obta ined  with 
a UR-20 s p e c t r o m e t e r .  The e l e c t r o n i c  a b s o r p t i o n  s p e c t r a  of so lu t ions  in  me thano l  and c o n c e n t r a t e d  su l fu r i c  
acid (c 10-4-10 -5 M) w e r e  r e c o r d e d  with an  SF-4A s p e c t r o p h o t o m e t e r .  

I m i d a z o [ 1 , 2 - a ] b e n z i m i d a z o l e  a, f l -Unsa tu ra t ed  Ke tones  (III-VII). A) One to two drops  of 40% sod ium hy-  
droxide  so lu t ion  w e r e  added to a hot a lcohol  so lu t ion  of a m i x t u r e  of e q u i m o l a r  a m o u n t s  of 3 - a c e t y l ( f o r m y l ) -  
i m i d a z o [ 1 , 2 - a ] b e n z i m i d a z o l e  ([, II) and the c o r r e s p o n d i n g  a r y l -  o r  h e t a r y l c a r b o n y l  compound.  Af te r  a few 
hour s ,  the p r e c i p i t a t e d  a , /~ -unsa tu ra ted  ke tone  was r e move d  by f i l t r a t i o n  and washed with alcohol  and e the r .  
L e m o n - y e l l o w  to o r a n g e - r e d  c r y s t a l l i n e  s u b s t a n c e s  w e r e  ob ta ined .  Compounds  IIIb, IVb, c, f, V, Via,  b and 
VIId w e r e  c r y s t a l l i z e d  f r o m  alcohol ,  IIIa, d, e, IVa, and VIIb w e r e  c r y s t a l l i z e d  f r o m  d i m e t h y l f o r m a m i d e  (DMF)-- 
a lcohol ,  and the r e m a i n i n g  compounds  w e r e  r e c r y s t a l l i z e d  f r o m  DMF. The y ie lds ,  m e l t i n g  po in t s ,  and r e s u l t s  
of a n a l y s i s  of the compounds  a r e  p r e s e n t e d  in  Tab le  2. 

B) A thoroughly  g round  m i x t u r e  of e q u i m o l a r  a moun t s  of 2 , 9 - d i subs t i t u t e d  i m i d a z o [ 1 , 2 - a ] b e n z i m i d a z o l e  
and the  a , f l - u n s a t u r a t e d  acid ch lo r ide  was heated on a g l y c e r o l  bath un t i l  i t  so l id i f i ed  comple t e ly .  F u s i o n  with 
c i n n a m o y l  ch lo r ide  was c a r r i e d  out at 40-50 ~ with f u r y l a c r y l o y l  ch lo r ide  at  70-80 ~ and with 5 - n l t r o f u r y l -  
a c r y l o y l  ch lo r ide  at 100-120 ~ The fused m a s s  was  t r e a t e d  with a s m a l l  amoun t  of s a t u r a t e d  sod ium ace ta te  
so lu t ion  o r  a m m o n i a  and e t h e r .  The p r e c i p i t a t e  was  r e move d  by f i l t r a t ion ,  washed  with w a t e r  and e ther ,  and 
p u r i f i e d  by r e c r y s t a l l i z a t i o n .  This  method  was  used  to ob ta in  IIIa and IVa, f, g. 
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2,4-Dini t rophenylhydrazone of Ilia.  This compound was obtained as d a r k - c l a r e t  c ry s t a l s ,  with mp 228- 
229 ~ (dec., f r o m  DMF), in 45% yield  a f t e r  heating a mix tu re  of sa tura ted  alcohol solutions of ketone Il ia and 
2 ,4-dint t rophenolhydrazine  for  8 h. Found: N 19.6%. C26H21N704. Calculated:  N 19.8%. 

2 ,4-Dintrophenylhydrazone of IVa. This compound, with mp 259-260 ~ (dec,, f r o m  DMF), was obtained 
as b r i gh t -b lood - r ed  c r y s t a l s  in 30% yield a f t e r  refluxing the s ta r t ing  components  in alcohol for  18 h. Found: 
N 17.5%. C31H23NTO 4. Calculated:  N 17.6~0. 

3 - (5 -Nl t ro fu ry l -2 -ac ry loy l ) -2 -pheny l imidazo[1 ,2 -a ]pyr id ine .  This  compound was obtained in 55% yield 
by fusing equ imola r  amounts  of 2-phenyl imidazo[1 ,2-a]pyr id ine  and 5 -n i t ro fu ry lac ry loy l  chlor ide at 100-120 +. 
Workup gave ye l low-orange  needles  with mp 239-241 ~ (dec., f r o m  alcohol).  Found: C 66.9; H 3.8; N 11.7~ 
C20H13N304. Calculated:  C 66.9; H 3.7; N 11.7%. 

2 -Pheny l -3 -c innamoyl imidazo[1 ,2 -a ]pyr id ine .  A mix tu re  of 0.2 g (1 mmole)  of 2-phenyl imtdazo[1 ,2-a] -  
pyr idine,  1 ml  of dry  pyr idine,  and 0.17 g (1 mmole)  of c innamoyl  chlor ide  was heated at 70-80 ~ fo r  3 h, a f t e r  
which it was cooled and t r ea t ed  with wa te r .  The l ibe ra ted  oil was separa ted ,  dr ied in a des icca tor ,  and chro-  
matographed  with a column filled with a luminum oxide [elution with c h l o r o f o r m - e t h e r  (1 : 2)] to give a product  
with Rf 0.87. Evapora t ion  of the solvent  gave yellow c r y s t a l s  with mp 182-183 ~ (from alcohol) in 40~0 yield.  
Found: C 81.4; H 5.2; N 8.9%. C22HI6N20. Calculated:  C 81.5; H 5.0; N 8.6~o. 

9 -Methy l -3 - (5 -n t t ro fu ry l -2 -ac ry loy l ) -2 -pheny l imidazo[1 ,2_a]benz imidazo le  ([Vg). A solution of 0.37 g 
(1 mmole )  of ketone IVf in 3 ml  of acet ic  anhydride was added with vigorous s t i r r ing  to a cooled (to - 17 ~ 
nitrat ing mix tu re  p r e p a r e d  f r o m  5.1 ml  of acet ic  anhydride and 1.3 ml  of concentra ted  HNO 3 (sp. gr .  1.52) at 
no h igher  than - 10 ~ at such a r a t e  that  the t e m p e r a t u r e  of the reac t ion  mix tu re  did not r i s e  above - 14 ~ The 
mix tu re  was s t i r r e d  at this t e m p e r a t u r e  for  1 h, a f t e r  which it was poured  over  50 g of c rushed  ice.  After  the 
acet ic  anhydride had decomposed (~ 2 h), the  solution was neutra l ized with sodium carbonate  and ext racted 
with c h l o r o f o r m - e t h e r  (2 : 1). The solvents  were  evapora ted  f r o m  the organic  l aye r ,  and the res idue  was ch ro -  
matographed  with a column filled with a luminum oxide (elution with ch loroform)  with col lect ion of the yellow 
f rac t ion  with Rf 0.9 to give 0.15 g (35%) of a product  with mp 304-305 ~ (dec.). The product  was identical to 
ketone IVg obtained by d i rec t  acyla t ion of 9 -methy l -2 -pheny l imidazo[1 ,2 -a ]benz imidazo le  with 5 -n t t ro fury l -  
acry loyl  chlor ide .  

.1- (9-Methyl-2-phenyl imidazo[  1 ,2-a]benzimtdazol -  3 -y l ) -4 -n i t ro -  3-phenyl-  1-butanone (VIII). A mix tu re  
of 0.1 g (0.26 mmole)  of ketone IVa, 2 ml  of ni t romethane,  and 0.2 ml  of diethylamtne was heated on a boil ing- 
wa t e r  bath fo r  20 h, during which the complet ion of the reac t ion  was followed by means  of t h in - l aye r  c h r o m a -  
tography (TLC). The excess  n i t romethane  and diethylamine were  evaporated,  and the res idue  was c rys ta l l i zed  
f r o m  alcohol to give 0.1 g {91%) of pa le -ye l low c r y s t a l s  with mp 168-169 ~ (dec.). Found: C 71.1; H 5.1; N 12.7~ 
C26H22N403. Calculated:  C 71.2; H 5,1; N 12.8%. 

1- (9 -Methy l -2 -pheny l lmidazo[1 ,2 -a ]benz imidazo t -3 -y l ) -3 -morpho l ino-3 -pheny l -  1-propanone (TXb). A 
mix tu re  of 0.38 g (1 mmole)  of ketone IVa and 1.5 ml  of morphol ine  was heated in a sealed ampul on a boil ing- 
wa t e r  bath fo r  8 h, a f te r  which it was cooled, and the resul t ing prec ip i ta te  was removed  by f i l t ra t ion and washed 
with a smal l  amount of alcohol and e the r  to give 0.45 g (93%) of co lo r l e s s  c r y s t a l s  with mp 176-177 ~ (dec., f r om 
alcohol). Found: C 75.1; H 6.2; N 12.1~0. C29H28N402. Calculated:  C 75.0; H 6.1; N 12.1%. 

1- (2,9-Dimethyl imidazo[  1 ,2-a]benzimidazol -  3-yl ) -  3 -morpho l ino-3 -pheny l -  1-propanone (1Xa). This  com-  
pound, with mp 182-183" (dec., f r o m  alcohol) was obtained in 90% yield f r o m  ketone Ilia and morphol ine  by the 
method desc r ibed  above. Found: C 71.3; H 6.3; N 13.8%. C24H26N402. Calculated:  C 71.6; H 6.5; N 13.9%. 

1- (2,9-Dimethylimidazo[ 1, 2 -a ]benz imidazol -  3-yl) -  3-phenyl-  2, 3-epoxy-  1-p ropanone (Xa). A 1.5-ml s a m -  
ple of 28% hydrogen peroxide  and 0.3 ml  of 2 N NaOH solution were  added in the cour se  of 10 rain with vigorous 
s t i r r ing  and heating to 30 ~ to a solution of 0.32 g (1 mmole)  of ketone IIIa in 10 ml  of acetone and 2.5 ml of 
methanol ,  a f t e r  which the mix tu re  was refluxed until the co lo r  vanished.  It was then cooled, and the resul t ing 
p rec ip i t a te  was removed  by f i l t ra t ion to give 0.33 g (95%) of snow-white silky needles  with mp 179-180 ~ (dec., 
f r om alcohol). Found: C 72.4; H 4.9~0. C20H17N302. Calculated:  C 72.5; H 5.2%. 

1_- (9-M ethyl-  2-phenylimidazo[  1 ,2-a]benzimidazol -  3 -y l ) -3 -pheny l -  2, 3-epoxy-  1-propanone (Xb). This com-  
pound, with mp 204 ~ (dec., f r o m  alcohol), was obtained in 80% yield by oxidation of ketone IVa by the method 
used  to p r e p a r e  Xa. Found: C 76.4; H 4.7; N 10.5%. C25H19N302. Calculated:  C 76.3; tt 4.9; N 10.7%. 

3 - (9 -Methy l -2 - imidazo[1 ,2 -a ]benz imidazo l -3 -y l ] -5 -pheny lpyrazo l ine  (XIb). A 0 .3-ml  sample  of hydrazine 
hydrate  was added to a suspens ion  of 0.38 g (1 mmole)  of ke tone  IVa in 2 ml  of alcohol,  and the mix tu re  was r e -  
fluxed fo r  10 h. The solution was evapora ted ,  the res idue  was t r ea ted  with water ,  and the solid m a t e r i a l  was 
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removed by f i l t ra t ion and washed with water,  alcohol, and e ther  to give 0.37 g (92~ of slightly yel lowish c ry -  
stals  with mp 172.5 ~ (dec,, f rom alcohol). Found: C 77.0; H 5.2; N 18.1~0, C25H21N 5. Calculated: C 76.6; H 
5.4; N 17.9%. 

5- (9-Methyl-2-phenylimidazo[ 1,2-a]benzimidazol-  3 -y l ) '  3-phenylpyrazoline (XIIb).. This compound was 
obtained in 95~0 yield by refluxing an alcohol solution of ketone VIIa and hydrazine hydrate  for  2 h. Workup 
gave pa le-ye l low c rys t a l s  with mp 169-170 ~ (dec., f rom alcohol). Found: C 76.5; H 5.5; N 17.7~o. C25H21Ni. 
Calculated: C 76.7; H 5.4; N 17.9~o. 

Pyrazol ine  IIIa and Wa were  also s imi la r ly  obtained. 

3- (2 ,9-Dimethyl imidazo[1,2-a]benzimidazol-3-yl ) -5-phenylpyrazol ine  (XIa). This compound was ob- 
tained in 90% yield as pa le-yel low needles with mp 194-195 ~ (dec., f rom alcohol). Found: C 72.7; H 5.8; N 
21.2%. C20HlsN 5. Calculated: C 72.9; H 5.8; N 21.3%. 

5- (2,9-Dimethylimidazo[ 1,2-a]benzimidazol-  3-yl)-  3-phenylpyrazoline (XIIa). This compound was ob- 
tained in 87e/o yield as pale-yel low needles with mp 149-152 ~ (dec., f rom pe t ro leum ether) .  Found: C 72.9; 
H 5.7; N 21.3%. C20HtgN 5. Calculated: C 72.9; H 5.8; N 21.3%. 
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