
P H T H A L A Z I N E  A N D  R E L A T E D  H E T E R O C u  

X. DERIVATIVES OF 3-SUBSTITUTED PHTHALAZON-4-YL-1-ACETIC ACIDS 

S h .  F e l ' d e a k ,  A .  S,  P u o d z h y u n a s ,  UDC615.273.55:547.852.7 
A.  N.  K o s t ,  a n d  P .  S. G r i b a u s k a s  

The effect  of nicotinic acid on the coagulation s y s t e m  of blood has  been desc r ibed  in some detail  [1]. 
It is able to ac t iva te  blood prof ibr inolys in  and in this way inc rea se  the f ibr inolyt ic  act ivi ty.  The f ibrinolyt ic  
potent ial  of blood can also be inc reased  under  the influence of o ther  pyridine der iva t ives ,  among them 3- 
pyr idylace t ic  acid [2]. The f ibr inolyt ic  act iv i ty  i n c r e a s e s  sharp ly  in the s e r i e s  of b ia ry lca rboxyl ic  acids if 
the carboxyl  group is bonded with the a roma t i c  r ing through a carbon atom [3]. The re fo re ,  continuing the 
s e a r c h  fo r  new biological ly  ac t ive  m a t e r i a l s  among p h t h a l a z o n - 4 - y l - l - a c e t i c  acid der iva t ives  [4], it was of in-  
t e r e s t  to study the effect  of 3-subs t i tu ted  p h t h a l a z o n - 4 - y l - l - a c e t i c  acids on the coagulation sy s t em of blood. 

A known synthes is  of 3 - p h e n y l p h t h a l a z o n - 4 - y l - l - a c e t i c  acid is by reac t ion  of phenylhydrazine and 
o-ca rboxybenzoylace t i c  acid [5]. Direc t  alkylat ion of p h t h a l a z o n - 4 - y l ' l - a c e t i c  acid and its der iva t ives  was 
not studied. It was found that alkylat ion of e s t e r s  of p h t h a l a z o n - 4 - y l - l - a c e t i c  acid (I) with methyl  sulfate,  
diethylsulfate ,  and ethyl  iodide in the  p r e s ence  of sodium alkoxide y ie lds  the cor responding  e s t e r s  of 3- 
a l k y l p h t h a l a z o n - 4 - y l - l - a c e t i c  acids  (IIa, IIb).  Benzylat ion with benzyl  chloride occu r s  analogously.  Py r idy l -  
ethylation was c a r r i e d  out by heating 2-vinylpyr idine d i rec t ly  with ethyl p h t h a l a z o n - 4 - y l - l - a c e t a t e  (lb). The 
obtained e s t e r s  (II) were  eas i ly  saponified to the cor responding  3-subst i tu ted  p h t h a l a z o n - 4 - y l - l - a c e t i c  acids 
(III) (Table 1). 3 - M e t h y l p h t h a l a z o n - 4 - y l - l - a e e t i c  acid  (IIIa) was also obtained by reac t ion  of methylhydraz ine  
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sulfate  and phthal idenacet ic  acid (VII) in bas ic  medium.  A new synthes is  of 2-subst i tu ted  4-methylph tha l -  
azenes -1  (IV) was accompl ished  by decarboxylat ion of acids (III) (Table 2), which s imul taneous ly  se rved  as 
conf i rmat ion  of the s t ruc tu re  of the initial acids.  The phthalazone s t ruc tu re  of acids (III), in the synthesis  
of which fo rmat ion  of phthalazine or  pyrazolone  s t r u c t u r e s  can also be considered probable ,  is also in- 
dicated by the UV s p e c t r a  of acids (III): absorpt ion m a x i m a  in them a re  found in bands cha rac t e r i s t i c  for  
phthalazone de r iva t ives  [4]. Strong absorpt ion  bands of both the e s t e r  (1719 cm -1) and ring (1657 cm -1) 
carbonyl  groups a r e  c l ea r ly  seen [n the IR spec t rum of (IIa). The  reac t ion  of ammonia  or  hydrazine and 
e s t e r s  (II) yielded the cor responding  amides  (V) and hydraz ides  (IV) of acids (III) (Table 3). 
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T A B L E  1. 3 -Subs t i t u t ed  P h t h a l a z o n - 4 - r l - l - a c e t i c  Acids  

Yield 
Compound (9) 

Ilia 96,2 

III b 99 

Illc 99 
lIId 82,7 

Decomposition temp., 

(~ 

195(from water) 
178 (from a mixture of 
water -ethanol 9 : 1) 
147--8 (from a mixture of 
water -ethanol 2 : 1) 
I77--8 (from water) 

Found N 
(%) 

12,75,[2,89 

12,28,12,1I 

9,28, 9,4I 
13,67,/3,48 

Empirical 
formula 

CuHIoN~.Oa 

C12HI.~N203 

CI~H14 N203 
C1vH15N~O3 

(Continuation) 

t Calc. N 
Compound 80 ) 

IIIa 12,83 

IIIb I2,06 

IIle 9,52 
IIId 13,58 

O, 60 

0,66 

0,69 
0,57 

~max 
(m~) 

253--254 

254 

254--255 
256--257 

UV spectra 

Xmax 

3,77 285,5 

3 , 7 6  285--287 

3,77 285 
4,00 

lge, 

3,83 

3,84 

3,84 

*On a l u m i n u m  oxide in a s y s t e m  of b e n z e n e - a c e t i c  ac id  (6: 1). 

TABLE 2. 2 -Subs t i t u t ed  4 - M e t h y l p h t h a l a z o n e s - 1  

Empirical 
, ~o "o Mp (deg) Found N (%) ,.d Rp 
o~ • formula 

IVa 
IVb 
IVc 

IVd 

80,4 
42,5 
79,9 

92,4 

112 $ ether) 77--85(from petroleum 
l13,5--4,5(from a mixture of 
ethanol-water 1 : 1) 
140--1 (ditto) 

m 

15,02, 15,11 
10,93, 11,05 

15,78, 15,83 

CI~HI~N~O 

ClsHI:,NaO 5,84 

* On a l u m i n u m  oxide in a s y s t e m  of b e n z e n e -  e thanol  (49 : 1). 
t C o r r e s p o n d s  to l i t e r a t u r e  data  [7]. 
$ L i t e r a t u r e  data  [8]: mp 75-76 ~ 

TABLE 3. H y d r a z i d e s  of 3 -Subs t i t u t ed  P h t h a l a z o n - 4 - y l - l " a e e t i e  
Acids  

0,58 
0,67 
0,78 

0,37 

Compound 

Via 
VIb 
Vlc 
VId 

Yield 

(9) 
Mp (deg) Found N (%) 

Empirical 

formula 

90,4 
83,3 
90,8 
89,7 

233,5 
200--1 

213,5--214,5 
184--5 

24,11, 24,00 
22,53, 22,48 
18,17, 18,32 
21,91, 21,94 

CuHr2N4O2 
Cl~H14N402 
Cl~H10N402 
C1;HlvNsOe 

Calc. N (go) 

24, 12 
22,75 
18,17 
21,66 

In the f i r s t  s tage  of the s tudy of the effect of ac ids  (III) on the coagula t ion  s y s t e m  of blood we i n v e s t i -  
gated the effect of t h e i r  p o t a s s i u m  sa l t s  on the t h r o m b o p l a s t i n  t i m e  of Kvik [6]. It was found that  a l l  of the 
ind ica ted  compounds  in a 1% c o n c e n t r a t i o n  (0.1 m l  of a phys io log ica l  so lu t ion  in a con t ro l  s y s t e m  was r e -  
p laced  by 0.1 m l  of a so lu t ion  of the i nves t iga t ed  m a t e r i a l )  r e l i a b l y  lengthen (P < 0.05) the t h r o m b o p l a s t i n  
t i m e .  Solut ions of 0.5% and of 0.2% c o n c e n t r a t i o n  act  d i f fe ren t ly .  Thus ,  sa l t s  of ac ids  (IIIa-IIIc) s h o r t e n  
and sa l t s  of acid (IIId) lengthen the t h r o m b o p l a s t i n  t i me .  In th is  way, p o t a s s i u m  sa l t s  of ac ids  (IIIa-IIIc) act  
oppos i te ly  depending  on c o n c e n t r a t i o n ,  and the sa l t  of ac id  (Kid) has  an iden t i ca l  effect  at a l l  of the i n v e s t i -  
gated c o n c e n t r a t i o n s ,  which is p r o b a b l y  a s s o c i a t e d  with the p r e s e n c e  of a p y r i d i n e  r e s i d u e  in i ts  m o l e c u l e .  
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EXPERIMENTAL 

Homogeneity of the obtained compounds was confirmed by chromatography on a thin layer of aluminum 
oxide (Grade II activity) or silica gel G (gypsum fixation). Chromatograms were developed with iodine 
vapors. UV spectra were taken on an SF-4A instrument in water at a concentration of 10 -4 mole/liter. IR 
spectra were taken on a UR-10 instrument as a KBr pellet. 

Methyl 3-Methylphthalazon-4-yl-l-acetate (lia). To a solution of 5.9 g of sodium methoxide in 200 ml 
of anhydrous methanol were added 21.8 g of (Ia) and 14 g of dimethyl sulfate and the mixture was boiled on 
a water bath for 30 rain. Then an additional solution of 2.7 g of sodium methoxide in 50 ml of anhydrous 
methanol and 12.6 g of dimethyl sulfate were added and the mixture was boiled for 30 rain and filtered. The 
filtrate was diluted with 800 ml of water. The precipitated colorless solid was separated, washed with water, 
and dried. Yield 18.7 g (80.5%), mp 109-110 ~ (from methanol), Rf 0.37 (benzene-ethanol, 49:1 , aluminum 
oxide) and 0.54 (benzene-ethanol, 9: i, silica gel G). Found %: C 62.10; H 5.24; N 12.33. CI2HI2N203. Cal- 
culated, %: C 62.05; H 5.21; N 12.06. 

Ethyl 3-Ethylphthalazon-4-yl-l-acetate (Hb). A. To a solution of 7.5 g of sodium ethoxide in 200 ml of 
anhydrous ethanol were added 23.2 g of (Ib) and 30.83 g of diethyl sulfate, the mixture was boiled on a water 

bath fo r  1 h and cooled.  The p r e c i p i t a t e  of un reac ted  (Ib) was s epa ra t ed  (1.4 g) and the f i l t r a t e  was di luted 
with 600 m l  of water .  The product  which c r y s t a l l i z e d  out was f i l t e red ,  washed with water ,  and d r ied .  Yield 
18.8 g (72.3%). 

B. To a boiling mixture of 69.6 g of (Ib), 300 ml of anhydrous ethanol, and 117 g of ethyl iodide,was 
added over 0.5 h a solution of 13.8 g of sodium in 300 ml of anhydrous ethanol. The mixture was boiled an 
additional 40 rain, then strongly cooled and diluted with 1800 ml of ice water. The precipitate was filtered, 
washed with water, and dried. Yield 49 g (62.7%), mp 71-72 ~ (fr~)m a mixture of ethanol-water), Rf 0.46 
(benzene-ethanol, 49: i, aluminum oxide) and 0.60 (benzene-ethanol, 9: I, silica gel G). Found, %: C 
64.25; H 5.76; N 10.71. CItHI6N20 3. Calculated, %: C 64.60; H 6.19; N 10.76. 

Ethyl 3-Benzylphthalazon-4-yl-l-acetate (lie). Analogously to the synthesis of (IIa), (lic) was ob- 
tained'from (Ib), benzyl chloride, and sodium ethoxide in alcohol solution and crystallized out from the hot 
filtrate of the reaction mixture upon cooling. Yield 45.3%, mp 126-127 ~ (from ethanol), Rf 0.55 (benzene- 
ethanol, 49.. I, aluminum oxide) and 0.68 (benzene-ethanol, 9: I, silica gel G). Found, %: C 70.94; H 5.81; 
N 8.74. CI9HIsN203. Calculated, %: C 70.79; H 5.63; N 8.69. 

Ethyl 3- (2 '-Pyridylethyl)phthalazon-4-yl-l-acetate (lid), A mixture of 23.2 g of (Ib) and 21 g of 2- 
vinylpyridine was heated for 6 h at 150 ~ cooled, and diluted with 200 ml of ether. The precipitate was fil- 
tered and recrystallized from 70 ml of isooetane. Yield 27.8 g (82.4%), mp 108-109 ~ (from isooctane), 
Rf 0.16 (benzene-ethanol, 49 : I, aluminum oxide). Found, %: N 12.58, 12.40. CigHigN303. Calculated, %: 
N 12.46. 

3-Subst i tu ted  P h t h a l a z o n - 4 - y l - l - a c e t i e  Acids (III). We d i sso lved  5.6 g of po ta s s ium hydroxide  in 
50 ml  of wa te r  and added 0.05 mole  of (II) [to improve  solubi l i ty ,  p a r t i c u l a r l y  of (IIb-l ic) ,  25 ml  of ethanol 
can be added], then hea ted  the mix tu r e  at 100 ~ for  30 rain.  The obtained solut ion was f i l t e r ed  and ac id i f ied  
with concen t ra ted  hydroch lo r i c  acid.  The p rec ip i t a t ed  c o l o r l e s s  sol id  was f i l t e r ed  and washed with water ,  
alcohol ,  and e ther .  Yields  and constants  of the obtained m a t e r i a l s  a r e  indicated in Table  1. 

3 - M e t h y l p h t h a l a z o n - 4 - y l - l - a c e t i c  Acid (IIIa). To a solut ion of 34.5 g of po tass ium carbonate  in 100 
m l  of wa te r  was added 17.3 g of me thy lhydraz ine  sulfa te  and 19 g of (VH) and the m i x t u r e  was heated for  2 
h at 100 ~ The r eac t i on  mix tu re  was f i l t e r ed  and the f i l t r a t e  was ac id i f ied  with concent ra ted  hydroch lo r i c  
acid.  The fo rmed  p r e c i p i t a t e  was s e p a r a t e d  and washed with water ,  acetone,  and e ther .  Yield was 17.6 g 
(80.7%); the m a t e r i a l  was ident ica l  with the m a t e r i a l  obtained by bas ic  hyd r o l y s i s  of (Ha) in mixed  d e c o m -  
posi t ion sample ,  UV s p e c t r a ,  and chromatography .  

2-Subst i tu ted  4 -Methy lph tha lazones -1  (IV). A mix tu re  of 0.01 mole  of ( l id and 2 ml  of n i t robenzene  
was heated at 200 ~ fo r  10 rain, cooled,  and 2 ml  of pe t ro l eum e the r  was added. The p rec ip i t a t ed  c o l o r l e s s  
c r y s t a l s  we re  f i l t e red ,  washed with pe t ro l eum e ther ,  and dr ied .  Yie lds  and constants  of the obtained m a -  
t e r i a l s  a r e  indica ted  in Table  2. 

3 - M e t h y l p h t h a l a z o n - 4 - y l - l - a c e t a m i d e  (Va). In a c losed  f l a sk  at room t e m p e r a t u r e  for  72 h were  
s h a k e n l l . 6  g of (IIa) and 150 ml  of a 38% aqueous ammonia  solution.  The p r ec ip i t a t e  was s e p a r a t e d , w a s h e d  
with water ,  and d r i ed .  Yield 9.75 g (89.7%), mp 248-249 ~ (from a m i x t u r e  of e t h a n o l - w a t e r ,  1 : 1), Rf 0.55 
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( c h l o r o f o r m ' e t h a n o l - b e n z e n e ,  5 : 3 : 2 , s i l i c a  gel G). Found, %: C 61.08; H 5.22; N 18.98. CltHIIN302. Cal-  
culated, %: C 60.81; H 5.10; N 19.34. 

3 - E t h y l p h t h a l a z o n - 4 - y l - l - a c e t a m i d e  (Vb). The compound was obtained analogously to (Va) f r o m  13 g 
of (IIb) and 150 m l  of a 38% aqueous ammonia  solution a f t e r  shaking for  120 h. Yield 10.25 g (97.7%); mp 
251-252 ~ (from ethanol), Rf 0.61 ( c h l o r o f o r m - e t h a n o l - b e n z e n e ,  5 : 3 : 2, s i l ica  gel G). Found, %: C 62.16; 
H 5.84; N 18.14. Ci2HI3N302. Calculated,  %: C 62.33; H 5.76; N 18.17. 

3 - B e n z y l p h t h a l a z o n - 4 - y l - l - a c e t a m i d e  (Vc). In a l - l i t e r  autoclave were  placed 12.9 g of (IIc) and 100 
ml  of ethanol; the autoclave was sa tu ra ted  with ammonia  to a p r e s s u r e  of 5 a im and heated at 100 ~ for  12 h. 
The p rec ip i t a te  was separa ted ,  washed with water ,  and dr ied.  Yield 8.7 g (72.2%), mp 244.5-245.5 ~ (from 
n - a m y l  alcohol),  Rf 0.70 ( c h l o r o f o r m - e t h a n o l - b e n z e n e ,  5 : 3 : 2, s i l ica  gel G). Found, %: C 69.90; H 5.29; 
N 14.64. C17H15N~D2. Calculated,  %: C 69.60; H 5.15; N 14.34. 

3 - ( 2 ' - P y r i d y l e t h y l ) p h t h a l a z o n - 4 - y l - l - a c e t a m i d e  (Vd). In a c losed f lask  at room t e m p e r a t u r e  for  th ree  
weeks were  shaken 16.8 g of (rid) and 150 ml  of a 25% aqueous ammonia  solution. The prec ip i ta te  was sepa -  
ra ted,  washed with water ,  and dr ied.  Yield 12.7 g (80.5%), mp 219 ~ (from ethanol), Rf 0.47 (benzene-e thano l ,  
9 : 1, a luminum oxide). Found, %: N 18.02, 18.21. CITH16N402. Calculated,  %: N 18.17. 

Hydraz ides  of 3-Substi tuted P h t h a l a z o n - 4 - y l - l - a c e t i c  Acids (IV). A solution of 0.01 mole  of (II) and 
4 ml  of hydraz ine  hydra te  in 20 ml  of ethanol was boiled on a wa te r  bath for  4 h. Af ter  cooling, the p r e -  
cipi tate was separa ted .  F o r  puri f icat ion it can be r e e r y s t a l l i z e d  f rom ethanol. Yields and constants  of the 
obtained m a t e r i a l s  a r e  p resen ted  in Table  3. 
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