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The synthes is  of a s e r i e s  of der iva t ives  of ph tha l azon -4 -y l - l - c a rboxy l i c  acid, which p o s s e s s  ce r t a in  
pha rmaco log ica l  activity,  was descr ibed  e a r l i e r  [1-3]. 

In this connection, we under took the synthes is  of ph tha l azon -4 -y l - l - a ce t i c  acid (II) and i ts  de r iva t ives .  

The condensat ion of phthal idenacet ic  acid (I) or  its ni t r i le  with cor responding  hydrazine  [4, 5] has 
been desc r ibed  for  synthes is  of de r iva t ives  of (II). Under our conditions, acid (I) reacted  with hydraz ine  
without compl ica t ion  with fo rmat ion  of acid (I1), which decarboxyla ted  quite eas i ly  to 4 -me thy l - l - ph tha l azone  
(III). 
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In th i sway,  a new synthes is  of 4 -me thy l - l -ph tha l azone  was accomplished,  which s imul taneous ly  s e r v e s  as a 
conf i rmat ion  of the s t ruc tu re  of compound (I1) (the l a t t e r  could have had the pyrazolone,  and not the phtha-  
lazone,  s t ruc ture) .  The phthalazone s t ruc tu re  of the he te ro  ring of (I1) was also conf i rmed by the UV spec -  
t r u m  (see Table  1). Acid (II) has s eve ra l  absorpt ion  max ima  in bands c h a r a c t e r i s t i c  for  phthalazone d e r i -  
va t ives  [3], while, for  example ,  3 -pheny l - l - benzy l -5 -py razo lone  has only one m a x i m u m  at 252 m# [6]. 
The d i sappea rance  of the absorpt ion m a x i m u m  at 246 In# upon going f rom alcohol to aqueous solution is 
evidently due to solvat ion of the acid in one solution. In the IR spec t rum of (IVb), the ethyl e s t e r  of (II), 
absorpt ion  bands a re  p rominent  at 3418, 3038, 1733, 1670 cm -1, which can be ass igned to s t re tching v i b r a -  
tions of N - H ,  C - H ,  e s t e r ,  and ring carbonyls ,  r e spec t ive ly .  

We did not find the react ion  of acid (II) with phosphorus  pentachlor ide  or  thionyl chlor ide a p r e p a r a -  
t ively  convenient  method of obtaining the cor responding  amides .  We at tempted to obtain these  de r iva t ives  
f r o m  the mixed anhydride of acid (II) and e thylcarbonic  acid, but this anhydride spontaneously loses  CO 2 
with fo rmat ion  of e s t e r  (IVb). An a t tempt  to use  the analogous react ion  to p r e p a r e  amides  by reac t ion  of 
d ime thy l ca rbamyl  chloride ins tead of ch lorocarbonic  e s t e r  did not lead to the expected resul t s .  Deca rboxy-  
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lation of acid (II) occur red  with format ion  of (III). In this connection, we 
obtained e s t e r  (IV) by no rma l  es te r i f i ca t ion  in the p r e s e n c e  of sulfur ic  
acid. T ranses t e r i f i c a t i on  was found to be inconvenient  for  synthes is  
of aminoalkyl  e s t e r s  due to the poor  solubil i ty of both the methyl  (IVa) 
and the ethyl (IVb) e s t e r s  of (II). There fore ,  we ini t ial ly c a r r i e d  out 
the es te r f iea t ion  of the cor responding  chlorohydrin.  At tempts  to ex-  
change the halogen in the f i -chloroethyl  (IVc) and f i -ch loro i sopropyl  
(IVd) e s t e r s  by the diethylamino group gave d i f f icu l t - to - i so la te  m a -  
t e r i a l s .  Aminolys is  of (IVb) yielded amides  and reac t ion  with hyd ra -  
zine yielded (Vb), the hydraz ide  of (I1). The v e r y  s im i l a r  UV spec t r a  
of acid (I1) and i ts  t r an s fo rma t ion  products  indicate that in the course  
of these reac t ions  (ester i f icat ion,  ammonolys i s ,  aminolys is ,  hyd ra -  
zinolysis)  recycl iza t ion  to the pyrazolone  s t ruc tu re  does not occur .  
A pharmaco log ica l  examinat ion of the hydrochlor ides  of f l -d ie thyl -  
aminoethyl  amide of (II) (Vc-HC1) and 7 -hexame thy l en iminop ropy l  
amide of (I1) (Vd" HC1) showed that the toxic i ty  of these  compounds is 
not high. Thus, LDs0 upon in t raper i tonea l  introduction into white mice  
was found to be equal to 291 and 74.5 mg /kg  for  compounds (Vc. HC1) 
and Vd- HC1), respec t ive ly .  In fine expe r imen t s  on cats  narco t ized  
with ch lora lose ,  upon int ravenous introduction in a dose  of 5-10% LDs0 
a b r i e f  (5-10 rain) dec r ea se  of blood p r e s s u r e  by 30-80 m m  of Hg was 
observed.  Compound (Vd. HC1) causes  a weak an t ia r rhy thmic  effect,  
prevent ing  loss  of white ra t s  narco t ized  with Nembutal  a f t e r  i n t r a -  
venous introduction of a solution of ca lc ium chloride.  

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

Homogenei ty  of the obtained compounds was conf i rmed  by ch ro -  
matography  on a thin l aye r  of a luminum oxide (Grade II activity) o r  
s i l ica  gel G or  on p a p e r  (Leningrad B). C h r o m a t o g r a m s  were  developed 
with iodine vapors .  UV spec t r a  were  taken on an SF-4A ins t rumen t  in 
a concentra t ion of 10 -4 mo le / l i t e r .  IR s p e c t r a  were  taken on an UR- 
10 in s t rumen t  in ch loroform.  

P h t h a l a z o n - 4 - y l - l - a c e t i c  Acid (I1). In a 3 - l i t e r  f lask were  
added 1250 ml  of water ,  345.5 g (2.5 moles)  of po t a s s ium carbonate ,  
and 156.2 (1.2 moles) of hydraz ine  sulfate, and 190.2 g (1 mole) of 
phthal idenacet ic  acid [7] in por t ions  with s t i r r ing .  The reac t ion  mix-  
ture was heated in a boiling wa te r  bath for 2 h, cooled, f i l tered,  
and acidif ied with concentra ted  hydrochlor ic  acid.  The formed p r e -  
cipitate was separa ted  and c rys ta l l i zed  f r o m  3 l i t e r s  of water ,  
adding about 30 g of act ivated carbon.  Yield 153 g (75%), dec. t. 165~ 
(from water) ,  R f  0.37 (benzene-acet ic  acid, 3:1, a luminum oxide) and 
0.31 (benzene-acet ic  acid, 3:1, s i l ica  gel G). Found, %: C 58.34, 58.46; 
H 3.83, 3.87; N 13.84, 13.76. C10HsN203 . Calculated,  %: C 58.83; 
H 3.95; N 13.73. 

4 -Methy- l -ph tha lazone  (II1). A mixture  of 102.1 g (0.5 mole) of 
(ID and 200 ml  of n i t robenzene was heated at 170 ~ until evolution of 
ca rbon  dioxide ceased  (about 20 rain). The solution was cooled and the 
p rec ip i ta te  was sepa ra ted  and washed with e ther .  Yield 78.3 g (98%), 
mp 221-222 ~ ( l i tera ture  data [8]: mp 222~ R f  0.56 (benzene-ethanol ,  
9:1, a luminum oxide). 

Ethyl E s t e r  of P h t h a l a z o n - 4 - y l - l - a c e t i c  Acid (IVb). A solution 
of 40.8 g (0.2 mole) of (I1) in 1 l i t e r  of ethanol and 50 ml  of concen-  
t r a t ed  sulfuric  acid was boiled on a wa te r  bath for  30 min and the hot 
solution was f i l te red  and cooled. The prec ip i ta te  which c rys t a l l i zed  
out was separa ted ,  washed with a solution of sodium carbonate  and 
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water ,  and dr ied.  Yield 43 g (92.5%), mp 177.5-178.5 ~ (from ethanol), R f  0.55 (benzene-ethanol ,  9:1, 
a luminum oxide) and 0.45 (benzene-ethanol ,  9.1, s i l ica  gel G). Found,%: C 61.80; H 5.21; N 12.18. 
C12H12N203 . Calculated,  %: C 62.05; H 5.21; N 12.06. 

Methyl E s t e r  of P h t ha l azon -4 -y l - ace t i c  Acid (IVa). The compound was p r e p a r e d  analogously to the 
p reced ing  f r o m  40.8 g (0.2 mole) of (I1), 800 ml of methanol,  and 50 ml  of concent ra ted  sulfuric  acid. Yield 
39.5 g (90.5%), mp 187-191 ~ {from methanol) ,  R f  0.41 (benzene-ethanol,  9:1, s i l ica  gel G). Found,~: :C60.06,  
59.93; H 4.46, 4.50 i N 12.54, 12.68. CllH10N203 . Calculated,  %: C 60.53. H 4.62; N 12.83. 

f i -Chloroethyl  E s t e r  of P h t h a l a z o n - 4 - y l - l - a c e t i c  Acid (IVc). In a f lask fitted via  a Dean-S ta rk  e l a r i -  
t i e r  with a ref lux condenser  and ca lc ium chloride tube were  heated on a boiling wa te r  bath 20.4 g (0.1 mole) 
of (II), 16.1 g (0.2 mole) of ethylene chlorohydrin,  160 ml of benzene,  and 2 ml of concent ra ted  sulfur ic  
acid until  s epara t ion  of wa te r  ceased  (5 h). Upon cooling, the p rec ip i ta te  was separa ted ,  washed with a solu-  
tion of sodium carbonate  and water ,  and dried.  We obtained 22.1 g of (IVc). By concentra t ing the benzene 
solution, they ie ld  can be i nc rea sed  to 25 g (93.5%), mp 183.5-184.5 ~ (from ethanol), R f  0.55 (benzene- 
ethanol, 2:1, aluminum oxide). Found, %: C1 13.21, 12.98; N 10.59, 10.52. CI2HIICIN203 . Calculated, %: 
Cl 13.29; N 10.51. 

fl-Chloroisopropyl Ester of Phthalazon-4-yl-l-acetic Acid (Vld). The compound was obtained analo- 
gously to the preceding from 20.4 g (0.I mole) of (If), 18.9 g (0.2 mole) of propylene chlorohydrin, 160 ml of 
benzene, and 2 ml of concentrated sulfuric acid after boiling for 30 h and concentration of the reaction solu- 
tion. Yield 23.4 g (83.5%), mp 122.5-124 ~ (from methyleyclohexane), Rf 0.56 (benzene-ethanol, 9:1, alu- 
minum oxide). Found, %: Cl 12.48, 12.64: N 10.15, i0.12. C13HI3CIN203. Calculated, %: Cl 12.63; N 9.98. 

Amide of Phthalazon-4-yl-l-acetic Acid (Va). In a well-stoppered flask for I0 days were agitated 
23.2 g (0.I mole) of (IVb) and 200 ml of 35% aqueous solution of ammonia. The precipitate was separated, 
washed with water, and dried. Yield 20.2 g (99.5%), mp 262-264 ~ (dec., from n-propanol), Rf 0.40 (chloro- 
form-ethanol benzene, 5:3:2, silica gel G). Found, %: C 59.49; H 4.35; N 20.51, 20.70. CIoHgN302. Calcu- 
lated, %: C 59.11; H 4.46; N 20.67. 

H.yrazide of Phthalazon-4-yl-l-acetic Acid (Vb). A mixture of 2.32 g (0.01 mole) of (IVb), 4 ml of 
hydrazine hydrate, and 40 ml of ethanol was heated on a boiling water bath for 4 h. After cooling, the pre- 
cipitate was separated, washed with alcohol, and dried. Yield 2.1 g (96%), dec. t. 250-252 ~ (from ethanol). 

Found, %: N 25.77, 25.83. Ct0Ht0N402~ Calculated, %: N 25.67. 

p-Diethylaminoethylamide of Phthalazon-4-yl-l-acetic Acid (IVc). A mixture of 14 g (0.06 mole) of 
(IVb) and 30 ml of fl-diethylaminoethylamine was heated for 4 h at 140 ~ The precipitate which crystallized 
upon cooling was filtered and washed with ether. Yield 15.8 g (87.1%); mp 186 ~ (from butanol), Rf 0.22 
(benzene-ethanol, 9:1, aluminum oxide). Found, %: N18.77, 18.72. CI6H22N402. Calculated, %: N 18.52. 
Hydrochloride of (IVc), mp 191-192 ~ (from n-propanol), Rf 0.66 (n-butanol-acetic acid-water, 4:1:1, paper). 
Found, %: C1 10.68, 10.65; N 16.32, 16.30. Cj6H22N402 .HCI. Calculated, %: Cl 10.47; N 16.54. 

T-Hexamethyleniminopropylamidephthalazon-4-yl-l-acetic Acid (Vd). A mixture of 5.8 g (0.025 ml) 
of (IVb) and 12.5 ml of T -hexamethyleniminopropylamine was heated for 4 h at 170 ~ The solid which crys- 
tallized out upon cooling was filtered and washed with ether. Yield 8.3 g (73.6%), mp 202-203 ~ (from ethanol); 
Rf 0.18 (benzene-ethanol, 9:1, aluminum oxide). Found, %: N 16.21, 16.28. C19H2GN402. Calculated, %: 
N 16.36. 

Hydrochloride of (Vd), mp 201-202 ~ (from n-propanol), Rf 0.73 (n-butanol-acetic acid-water, 4:1:i, 
paper). Found, %: C1 9.60, 9.56; N 15.00, 15.02. C16H2GN402" HCI. Calculated, %: C1 9.36; N 14.79. 
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