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Isoquinoline, acridine, benzimidazole, and benzoxazole residues were introduced into the pyra-  
zolone ring by reaction of N-heteroaromatic compounds with pyrazolones in the presence of 
acylating agents. 

The hetarylation of thiazolidones proceeds readily under the influence of N-heteroaromatic systems in 
the presence of acylating agents [2]. Pyridylation of oxazolones takes place similarly in the Dakin-West  syn- 
thesis [3]. In the present  research  we used the same method to introduce isoquinoline, benzimidazole, and 
benzoxazole residues into the pyrazolone ring. The reaction of the corresponding heteroring with pyrazolones 
was carr ied  out in an inert  solvent in the presence of acylating agents (acetic anhydride and acyl halides) until 
the pyrazolone was no longer present  in the reaction medium [as monitored by thin-layer  chromatography 
(TLC)]. In this case we obtained hetarylation products I, II, and HI: 

ROC O'~,~'N'R" R#OC ~ CH3OC ~6Hs O'~" N~N'c H 3 
R CsH 5 

i a- f  II a-c III IV 
I I I  I I I  I I a R=R=CsH s,R=H ; b R=CBH B,R-.o-BrCBH~R=H ;CR=C6Hs, R--o-CH~CBH 4, 

R"=H ;d R=CsHB~ R'--2-thienyl ~R"=H ; c R=C6Hs~R'=5-benzyl-2-furyl, 
R"=H ; f R=R'=CeHs~R =CH3; 

Ila R =C6Hs~R'=CH 3 ; bR=C3HT~ R*=CH 3}C R=Ct, H 9~R'=CH 3 

We proved the structures of the synthesized compounds by conversion of one of them (If) by alkaline hy- 
drolysis  to the previously described [4] IV. The structures of the remaining compounds were confirmed by the 
presence in their  I1R spectra  of intense bands at 1660-1710 cm -i ,  which corresponds to the stretching vibrations 
of the carbonyl group of the acyl residue and the pyrazolone ring, bands of stretching vibrations of the NH 
group at 3200-3500 cm -1, and by the similari ty between their  UV spectra and the spectrum of If. Character is-  
tic signals of the methyl group of the acetyl residue, the methyl group in the 3 position, a multiplet of 10 protons 
of the aromatic ring of benzoxazole and the phenyl group of pyrazolone and the proton in the 2 position of the 
benzoxazole ring, and a singlet of the proton of the NH group are observed in the PMR spectrum of benzoxazole 
derivative HI. 

The high-resolution mass spectrum indicates the composition C19HiTN303. The molecular ion of the com- 
pound has a stkbility of 4.8% with respect  to electron impact. This WM value lies within the same limits as 
those observed for most of the previously investigated N-acetyl derivatives of 1,2-dihydroquinoline, 1,2-di- 
hydroisoquinoline, etc. [5]. The fragmentation of the molecular ion in the case of compounds of this type is 
accompanied in the f i rs t  step by detachment of a molecule of ketene. In our case this process  is responsible 
for  the appearance of an ion peak at 293,J ~ to which a number of isomeric s tructures may correspond: 

*See [1] for  our prel iminary communication [1]. 
tHere  and subsequently, the m / e  values (intensities in percent  of the maximum ion peak) are presented for 
the ion peaks. 
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~4" O"~" ~ N'NH 
CBH 5 

2cj3(717) 

I --CloHgN20 

o. 

H 

+ § 

c"3 c#s cs"5 
M+~ 335 [4,8) 174 ( O~.S ) 

-HCN U L +  - 
120 (1)7) 93(0)B) 

I t  was found to be m o r e  convenient  to introduce an acr id ine  res idue  in the pyrazolone  r ing by means  of 
pro t ic  sa l t s  of acr id ine  r a t h e r  than by m e a n s  of i ts  N-acy l  sa l t s .  Th i s  so r t  of method f o r  the introduction of 
an acr id ine  res idue  in some a r o m a t i c  and h e t e r o a r o m a t i c  compounds has  been  p rev ious ly  desc r ibed  [6, 7]. 
When we hea ted  acr id ine  hydrochlor ide  with pyrazo lones ,  we obtained (9-acr id iny l )pyrazo lones  (IX) and a c r i -  
dan,  p robab ly  through hydr ide  t r a n s f e r  f r o m  the in te rmed ia te ly  fo rmed  9 ,10-dihydroacr id ine  der iva t ive  VI to 
cation V, as  has  been  p rev ious ly  demons t r a t ed  in the case  of dia lkylani l ines  [7]: 

V 

O~i N~N cH~i ~ ~ H CM: 
| ~ - ~  O~J'~N .NH 

L 
Vl 

+V Jl_ 

Vii VIII ~ iX a-g 
|X(] R =C6H s ~ b R--C6~CH2CH 2 i C R= (CH))2CH I d R = /~CH2CH~ ~ R:C]H?f 

f R:C4Mg, ~ g R=CH2CH2CN CH30 OCH 3 

An intense band of s t re tch ing  v ib ra t ions  of the carbonyl  group of the pyrazo lone  r ing  at  1665-1700 cm -1 
is  obse rved  in the IR s p e c t r a  of the IX der iva t ives ;  the m a s s  spec t r a  indicate m o l e c u l a r  weights  cor responding  
to the calcula ted va lues ,  and the p r e s ence  in them of f r a g m e n t  ions co r respond ing  to pyrazo lone  and acr id ine  
r e s idues  comple te ly  con f i rms  the i r  s t ruc tu re s .  Pyr id ine  and quinoline hydroch lor ides  do not r e a c t  with py-  
r azo lones  unde r  s i m i l a r  condit ions.  

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

The IR s p e c t r a  of ch lo ro fo rm solutions of the compounds were  r eco rded  with a UR-20 s p e c t r o m e t e r .  
Chromatography  was accompl i shed  in a loose  thin l aye r  of A1203 (activity I I  on the Brockmann  scale) with elu-  
t ion by  c h l o r o f o r m - b e n z e n e - h e x a n e  (30 : 6 : 1) (A) and chloro form-benzene-hexane-methanol  (30: 6 : 1 : 1) 
(B). The c h r o m a t o g r a m s  were  developed with iodine vapo r s  and in UV light. The m a s s  spec t rum was  obtained 
with a Va r i an  CH-6 s p e c t r o m e t e r ;  the acce le ra t ing  vol tage was  3 kV, the cathode emi s s ion  cu r r en t  was 300 
mA,  the ionizing vol tage was  70 eV, and the t e m p e r a t u r e  of the ion source  was 80~ The PMR spec t r a  of solu-  
t ions  of the compounds  in pe rdeu te ra t ed  dimethyl  sulfoxide w e r e  r eco rded  with a Var i an  XL-100 s p e c t r o m e t e r  
(100 MHz) at r o o m  t e m p e r a t u r e  with t e t r ame thy l s i l ane  as  the internal  s tandard.  

1 - P h e n y l - 2 , 3 - d i m e t h y l - 4 - ( 2 - b e n z o y l - l , 2 - d i h y d r o - l - i s o q u i n o l i n y l ) p y r a z o l - 5 - o n e  (If). A mix tu re  of 4.7 g 
(25 mmole)  of  an t ipyr ine ,  6.4 g (50 mmole)  of isoquinoline,  and 3.5 g (25 mmole)  of benzoyl  chlor ide  in 35 ml  
of d ry  benzene was ref luxed f o r  20 h,  a f t e r  which it  was  subjected to s t eam dis t i l la t ion,  and the res idue  in the 
dist i l l ing f l a sk  was  sepa ra ted  and r e c r y s t a l l i z e d  f r o m  ethanol to give 6.3 g (60%) of a product  with mp 161- 
161o5~ and Rf 0.66 (B). IR spec t rum:  v C = O 1650; ~ N - H  3420 cm-1.  Found: C 76.7; H 5.4; N 10.170. 

C27H24N30 2. Calculated:  C 77.0; H 5.5; N 10.170. 

The o ther  iosquinol inylpyrazolones  I ,  the pr inc ipa l  c h a r a c t e r i s t i c s  of which a r e  p re sen ted  in Table  1, 
we re  s i m i l a r l y  obtained~ 
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1-Pheny l -2 ,3 -d imethy l ' 4 - (1 - i soqu ino l iny l )pyrazo l -5 -one  (IV). This  compound was obtained by refluxing 
8A g of If and 28.8 g of potass ium hydroxide in 100 ml of 70% ethanol fo r  6 h. The yield of product  with mp 
170-171~ (from ethyl acetate)  (mp 172-173~ [4]) was 1.8 g (29%).. 

1 -Pheny l -2 ,3 -d ime thy l -4 - (9 -ac r id iny l )py razo l -5 -one  (IX). A mix ture  of 8.6 g (40 mmole) of acridine 
hydrochlor ide  and 3.8 g (20 mmole) of ant ipyrine in 30 ml of d ry  d imethyl formamide  (DMF) was heated at 100 
~ for  2 h, a f t e r  which it was subjected to s team dist i l lat ion,  and the res idue  in the dist i l l ing f lask was separ -  
ated, washed with e ther ,  and r ec rys t a l t i zed  f rom DMF to give 1.5 g (20% based on untipyrine) of a product  
with mp 241-242~ and Rf 0.21 (B). IR spectrum: vC---- O 1685; VN-H 3418 cm -~. Found: C 79.0; H 5.1; N 

11.6%. C24I-I191~30. Calculated 78.8; H 5.2; N 11.5%. The p ic ra te  has  mp 194-194.5~ (from glacial  acetic acid). 
Found: N 14.2%. C24H19N30.CGH3N307. Calculated: N 14.1%. The hydrochlor ide  had mp 338-339~ (from 
ethanol containing ether) .  Found: C1 9.0%. C24H19N30.HC1. Calculated: C1 8.8%. 

Evaporat ion of the f i l t ra te  yielded 1,8 g (50%) of acr idan with mp 171-172~ (from methanol).  No mel t -  
ing-point  depress ion  was observed  for  a mix ture  of a sample of this product  with a genuine sample.  

1 -Pheny l -3 -me thy l -4 - (3 -ace ty l -2 -benzoxazo l iny l )py razo l -5 -one  (HI). A mix ture  of 1.2 g (10 mmole) of 
benzoxazole and 1.7 g (10 mmole) of 1 -pheny l -3 -methy l -5 -pyrazo lone  in 10 ml of acet ic  anhydride was heated 
at 125~ for  5 h, and the resul t ing prec ip i ta te  was removed  by f i l t ra t ion,  washed with methanol and water ,  and 
r ec rys t a l l i z ed  f rom n-butyl aleohol to give 2 g (61%) of a product  with mp 168-169~ and Rf 0.20 (A). IR spec-  
t rum: v C___ 01665, 1685; ~ - - H  3422 cm -1. PMR spectrum: 2.45 s, 2.25 s, 7.15-8.05 m,  and 8.65 s ppm. Mass 
spectrum: 335 (38.93); 294 (13.33); 293 (62.67); 292 (5); 276 (7.44); 186 (15.21); 185 (100); 174 (6.93); 148 (6.80); 
145 (5.94); 120 (13.85); 109 (9.67); 105 (5.00); 104 (13.37); 103 (5.11); 93 (6.92); 91 (11.77); 77 (21.06); 71 (5.93); 
65 (8o21); 57 (8.18); 55 (6.10); 51 (7.54); 43.9 (15.90); 42.9 (17.13); 41.8 (7.34); 34.6 (5.14). Found: C 67.9; H 
5.1; N 12.8%. C19H~N303~ Calculated: C 68.1; H 4.8; N ]2.5%. 

Benzimidazol inylpyrazolones  II (see Table 1) were  s imi la r ly  obtained. 

1o 

2o 

3. 

4. 

5~ 

6o 

7. 

LITEBATURE CITED 

A. K. Sheinkman, A. A. Deikalo, T. V. Stupnikova, and S. N. Baranov, Khim. Geterotsikl. Soedin., No. 2, 
284 (1972). 
A~ A. Deikalo, A. K. Sheirfl~man, and S. N. Baranov, Khim. Geterotsikl. Soedin., No. 10, 1359 (1972). 
S. I. Zavtyalov, Zh. I. Aronova, and N. N. Makhova, in: Reactions and Methods for the Investigation of 
Organic Compounds [in Russian], Vol. 22, Khimiya, Moscow (1971), p. 9. 
M. Hamana and H. Noda, Chem. Pharm. Bull., 15, 1380 (1967)o 
N, A. Klyuev, G. A. Mal'tseva, R. A. Khmel'nitskii, A. K. Sheinkman, A. A. Deikalo, and T. V. Stupnik- 
ova, Izv. Timiryazev, Sel~skokhoz. Akad., 3, 200 (]974). 
Oo No Chupakhin, V. A. Trofimov, and Z. V. Pushkareva, Dokl. Akad. Nauk SSSR, 188,376 (1969). 
A~ Ko Sheinkman, S. G. Potashnikova, and S. N. Baranov, Zho Org. Khimo, 6, 614 (1970). 

1121 


