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Compounds possessing various pharmacological activity [i, 2] are found in the midst of sydnonimines. 

In a continuation of investigations carried out earlier, we carried out the synthesis of several sydnon- 
imine derivatives, and studied the pharmacological properties of the compounds of this series described in 
this communication and obtained by us earlier [3]. 

As a supplement to the hydrochlorides of 3-phenoxyethyl-(1)- and 3-(fi-hydroxy-~-phenylisopropyl)- 
(II)-syndnonimines [3], it was of interest to introduce a diphenylmethane group at position 3. 

However, investigation of the effect of the substituent (R) in position 3 of the heterocyclic ring [4, 5] 
on the stability of the sydnonimine hydrochlorides and a study of the mechanism of thermal decomposition 
of these compounds showed that in the series R equal to CGHsCH2~CGH5CH~C6HsCH , the stability of the 
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3 -R-sydnonimine  hydrochlor ides  d e c r e a s e s  sharply ,  since in this s e r i e s  the occu r rence  of the f i r s t  l imi t -  
ing step of c leavage  of the sydnonimine hydrochlor ide ,  that of fo rmat ion  of the carbocat ion R+,  is fac i l i -  
tated.  And if 3-benzylsydnonimine  hydrochlor ide  is not ve ry  stable at r oom t e m p e r a t u r e  and 3 - (~ -pheny l -  
ethyl) sydnonimine hydrochlor ide  can be s tored  only s eve ra l  days at 3-5~ then 3- (d iphenylmethyl )syn-  
donimine hydrochlor ide ,  in genera l ,  cannot be stable.  At the same  t ime,  if the N 3 atom of the he te rocycl ic  
r ing is s epa ra t ed  f r o m  the diphenylmethane group by a methylene chain, then the obtained 3-(fl ,/3-diphenyl- 
ethyl) sydnonimine hydrochlor ide  (III) mus t  be re la t ive ly  s table ,  s ince in this case ,  the c leavage mus t  p ro -  
ceed as for 3-( /3-diphenylethyl)sydnonimine hydrochlor ide ,  by another  mechan i sm and significantly s lower  
than for compounds of the s e r i e s  [6] mentioned above. Synthesis of (III) was accompl ished by the usuM way. 
Start ing f rom/3, /3-diphenyle thylamine (obtained by hydrogenat ion o fd iphenylace ton i t r i l e  [7]), the n i t r i le  of 
N-(/3, /3-diphenylethyl)-aminoacetic acid (IV) was obtained by the cyanomethylat ion react ion:  

(O6H~)z GHGHz NHz + HGHO + HCN �9 " (C6H~) z CHOH?_IqHGH 2 CN 
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the nitroso derivative (V) of which was converted to the hydrochloride (III) by reaction with hydrogen 
chloride. Compound (III) was actually found to be stable. Reaction of it with phenylisocyanate yielded the 
N-exophenylcarbamoyl derivative (VI). Upon reaction with sodium nitrite and an aqueous solution of (III), 
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a mix ture  of the N-exoni t roso  der iva t ive  (VII) and the n i t r i te  of 3-(/3,/3-diphenylethyl)sydnonimine was 
formed.  Car ry ing  out the n i t rosa t ion  reac t ion  of (III) in dilute acidic solution avoids the fo rmat ion  of the 
n i t r i te  and compound (VII) is obtained in high yield. By br ie f ly  heating in d imethy l fo rmamide  [8], the 
n i t roso  der iva t ive  (VII )was  conver ted to 3-(8,f i -diphenylethyl)sydnone (VIII). Under these  conditions, 
the ni t r i te  of 3-(5, ~-diphenylethyl)sydnonimine is c leaved to the n i t roso  der iva t ive  (V). 

3-(8,f l -Diphenyl isopropyl)  sydnonimine hydrochlor ide  (IX) was synthesized analagously to the p r e -  
parat ion of synonimine (III), but without isolat ion and purif icat ion of in te rmedia te  compounds,  and the 
n i t r i le  of N-methyl-:ce-aminoundecanoic acid was synthesized f r o m  methylamine  hydrochlor ide ,  po tass ium 
cyanide, and n-decylaldehyde,  and 3-methyl -4- (n-nonyl )  sydnonimine hydrochlor ide  (X) was synthesized 
f rom it by the usual method. In analogy with 9-carboxyethylsydnonimine hydrochlor ide  obtained by us 
ea r l i e r  [9], 3- (T-carboxypropyl)  sydnonimine hydrochlor ide  (XI) was synthesized s ta r t ing  f r o m  T-amino-  
butyr ic  acid (GABA). Cyanomethylat ion of GABA was c a r r i e d  out in weakly bas ic  medium,  using the b isul -  
fi te der iva t ive  of formaldehyde instead of formal in .  The amino ni t r i le  was subjected to n i t rosa t ion  with- 
out isolat ion,  and the wa te r - so lub le  ni t roso der iva t ive  was r e c o v e r e d  by mult iple  ext rac t ion with ether  
and then without purif icat ion closed to the sydnonimine (XI) with hydrogen chloride.  

R-I~I  ~ G -R'- ]  + 
I • I / O f  

For I ~  llI, IX, X I -  XIV R '=  H. I R=C~HsOCH2CH~. II R=CoHsCHOHCHCH a, 

Ill R = (CoHa)=CHCH~. IX R = (C~HsCH2)~CH- X R = CHa, R' = H-CgHls. 

XI R = HOOCCH2CH2CH2. XII R = CHaCOOCHzCH2. XlII R = CHaCH2CHCHa. 

XIV R = CHa (CH2)5 CH CHa- 

It was possible  to acetyla te  only the hydroxy group in a lmos t  quanti tat ive yield and not affect  the 
exocycl ic  imino group upon reac t ion  of acet ic  anhydride with 3-( /3-hydroxyethyl)sydnonimine hydrochlor ide  
[9] in the cold in the p resence  of catalyt ic  amounts of hydrogen chlor ide to give 3- (8-ace toxye thy l ) sydnoni -  
mine hydrochlor ide  (XII). 

The pharmacologica l  p rope r t i e s  of the sydnonimine hydrochlor ides  synthesized in this work  (III and 
IX) and ea r l i e r  [3] (I, II, XIII, XIV) were  studied. 

In the study of pharmacologica l  p rope r t i e s  of the indicated 3-subst i tu ted  sydnonimines,  it was e s t a -  
bl ished that they all a re  of low toxicity. Thus,  in exper iments  on mice  upon in t raper i tonea l  introduction, 
the LDs0 for compounds (II), (III), (IX), (XIII), and (XIV) amounts to 225,212,  107.5, 175, and 98 mg/kg ,  
respec t ive ly ;  the toxicity of compounds (It and (XI) was invest igated under intravenous introduction,  and 
their  LDs0 amounts to 75 and less  than 400 mg/kg ,  respec t ive ly .  

Compounds (II), (III), (IX), (XIII), and (XIV) cause a pe r iphera l  adrenopos i t ive ' e f fec t  and a s t imula t -  
ing effect  on the cent ra l  nervous  sys tem.  In exper iments  on narcot ized  ca ts ,  they cause an i nc rea se  in 
the a r t e r i a l  p r e s s u re  and cons t r ic t ion  of the third musculus pa lpebra l i s  te r t ius  in a dose of 3-5 m g / k g  
intravenously.  Adrenolytie compounds el iminated these effects ,  but ganglion b lockers  did not change them.  
A noticeable p r e s s u r e  effect  of the compounds was very  v a r i a b l e - f r o m  insignificant to a s table  p r e s s u r e  
inc rease  of 20-30 m m  of Hg. The s t imulat ing effect  of these c'ompounds on the cent ra l  nervous s y s t e m  
showed up by an inc rease  in the re f l ec to r  exci tabi l i ty  of mice and ra t s  upon in terper i tonea l  introduction; the 
s t imulat ing effect  of compounds (III) and (XIV) appeared  in doses amounting to 1 /3 -1 /2  LDs0 , and in (I1), (IX), 
and (XIID, in doses  equal to 1 /5 -1 /4  LDs0. In addition, compounds (11), (IX), and (XIII) caused a br ief  in-  
c r e a s e  of the motor  act ivi ty of the animals ;  panting, exophthalmia,  and pi loerect ion.  Compounds (Ii) and 
(III) increased  the r ec ta l  t e m p e r a t u r e  of an imals  by 0.6-1.2~ and sl ightly s t rengthened the convulsion ef -  
fect of 5-hydroxytryptophane,  causing the appearance  of a phenamino-l ike effect  of fi -phenylethylamine.  

The effect  of 3-f l-phenoxyethylsydnonimine hydrochlor ide  (It differed significantly f r o m  the effect  of 
the other compounds. In fine exper imen t s  on cats ,  intravenous introduction of this ma t e r i a l  in a dose of 
10-20 m g / k g  caused a lowering of the a r t e r i a l  p r e s s u r e  by 30-50 ram for  1-2 h.,  s imul taneously ,  a modera t e  
but pe rs i s tan t  reduct ion of the th i rd  museulus pa lpebra l i s  te r t ius  was observed.  In para l le l  with the 
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hypotensive effect of the compound, the p ressu re  react ion and the musculus palpebralis ter t ius react ion 
upon introduction of adrenalin c lear ly  decreased~ compound (1) did not cause a noticeable effect on the cen-  
t ra l  nervous system.  

3-1J-Carboxypropylsydnonimine hydrochlor ide (XI), a derivative of GABA, proved to be a tow-activity 
compound; in par t icular ,  upon intravenous introduction into mice in a dose of 200 mg/kg,  the length of 
hexenal sleep and the analgesic effect of promedol  did not change. 

The resul t s  of pharmacological  investigations indicate that it should be considered expedient to c a r r y  
out a fur ther  study of the 3-alkyl and 3-ara lkyl  substituted sydnonimine ser ies ,  with the purpose of sea rch -  
ing for compounds having an effect on the central  nervous system and per ipheral  adrenoreact ive s t ructures .  

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

Nitrile of N-(fi,fi-Diphenylethyl)-c~-aminoacetic Acid (IV). To a solution of 23.3 g (0.1 mole) of fl,fi- 
diphenylethylamine hydrochloride [7] in 100 ml of 50% alcohol was added at 10-15~ 9 g of a 32% solution 
of formal in  and dropwise a solution of 7.8 g (0.12 mole) of potassium cyanide in 40 ml of 50% alcohol. To 
the mixture was added 100 ml of dichloroethane and s t i r r ing  was ca r r i ed  out for 2 1/2 h. The organic 
layer  was separated,  the solvent was evaporated in vacuum to dryness ,  and 9 g (38.1%) of nitr i le (IV) was 
obtained, mp 171-172~ (from a mixture of dichloroethane-methanol ,  1 : 1). Found, %: C1 81.28; H 6.60; 
N 11.74. C1GH~GN 2. Calculated, %: C1 81.36; H 6.78; N 11.86. 

N-Nitroso-N-(fl ,f i-diphenylethyl)-o~-aminoacetonitr i le (V). Cyanomethylation was car r ied  out as 
descr ibed above, and after maintaining for 2 1/2 h, the mixture was acidified to Congo with concentrated 
hydrochlor ic  acid, a solution of 6.9 g (0.1 mole) of sodium nitri te in 35 ml of 50% alcohol was added at 
4-6~ and the react ion mixture was left overnight; the dichloroethane layer  was separated,  dried with 
magnesium sulfate, concentrated in vacuum, and the formed precipitate was fi l tered to give 14 g of ni troso 
derivative (V) (52.8%), mp 90-91~ (from abs.alcohol).  Found, %: C 72.39; H 5.62; N 15.85. Ci6H15N30. 
Calculated, %: C 72.40; H 5.61; N 15.84. 

3-(fl,fl-Diphenylethyl) sydnonimine Hydrochloride (III). To a solution of 14.23 g (0.054 mole) of 
ni t rosoni t r i le  (V) in 100 ml of dry methylene chloride at 0-2~ was added 30 ml of an alcoholic solution of 
hydrogen chloride. The formed precipitate was fi l tered to give 12.5 g (yield 77.2%), mp 188-189~ (dec., 
precipitated f rom abs. alcohol with ether). Found, %: C 63,73; H 5.33; N 13.59; C1 11.99. CiGH16N3OC1. 
Calculated, c/0: C 63.68; H 5.31; N 13.93; C1 11.77. 

Reaction of Sodium Nitrite and 3-(fl ,fi-Diphenylethyl)sydnonimine. A. To a suspension of 1.5 g 
(0.005 molei cf sydnonimine hydrochloride (IfI) in 30 ml of water was added 1 ml of a 10% solution of 
laydrochloric acid and 1.9 g of sodium nitr i te was added in portions,  maintaining the pH at about 7.0. 
Three hours after addition, the precipitate was fil tered and washed on the fi l ter  with acetone; 0.62 g of 
the nitr i te of 3-(fi ,f l-diphenylethyl)sydnonimine was obtained. Found, %: C1 61.76; H 5.17; N 18.00. 
CI~H~GN403. Calculated, %: C 61.54; H 5.13; N 17.95. 

The N-ni t roso  derivative (VII) was precipitated f rom the acetone mother  solution with water ,  yield 
0.47 g, mp 116-117~ (frornmethanol). Found, %: C 65.20; H 4.77. C1GHI4N402. Calculated, %: C 65.36; 
H 4.76. 

B. To a suspension of 3 g of sydnonimine (III) in 450 ml of water was added 1 ml of a 10% solution 
of hydrochloric acid and 2.9 g of sodium nitrite. After 20 h, the precipitate was filtered; yield of N- 

nitroso derivative of sydnonimine (VII) was 2.35 g (80.6%), mp I16-I17~ (from methanol). 

Thermal Cleavage of the Nitrite of 3-~,fi-Diphe_nylethyl)sydnonimine. A solution of 0.62 g of the 

nitrite of 3-(fi, p-diphenylethyl) sydnonimine in 4 ml of dimethylformamide was heated on a boiling water 

bath for I0 rain and after cooling 0.II g of N-nitroso-N-(fi,fl-diphenylethyl)-o~-aminonitrile (V), mp 90-91~ 
(from abs. alcohol), was precipitated with water. The material does not give a melting point depression in 
a mixed sample with authentic (V). 

3-(fi,fi-Diphenylethyl) sydnone (VIII). A solution of 1 g of the N-nitroso derivative of 3-~,fi-di- 
phenylethyl) sydnonimine in 5 ml of dimethylformamide was heated on a boiling water bath for 1 h, the 
solvent was distilled in vacuum at 40-45~ and after trituration with ether, sydnone (VI) was filtered, 
mp 141-142~ (from abs.alcohol). Found, %: C 71.57; H 5.10; N 10.45. Ct6HI4N20 z. Calculated, %: 
C 72.18; H 5.26; N 10.53. 
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N-Phenylcarbamoyl-3-(f i , f i -diphenylethyl)  sydnonimine (VI). To a solution of 0.67 g (0.0022 mole) 
of sydnonimine (III) in 15 ml of methanol cooled to 0~ were added 0.18 g (0.0022 mole) of fused sodium 
acetate and 0.44 ml of phenylisocyanate. After maintaining for 2 days, the mixture was fi l tered,  the mother 
solution was evaporated under vacuum, and the residue was t r i turated with ether and washed with water 
to give 0.34 g (48%), mp 132-133~ (from alcohol) . Found, %: N 14.6. C23N20N402. Calculated, %: N 14.6. 

3-(fl,fi-Diphenylisopropyl) sydnonimine Hydrochloride (IX). To a solution of 4 g (0.016 mole) of 
fi, f l-diphenylisopropylamine hydrochl0ride in 24 ml of 50% alcohol were added 4 ml of formalin and, with 
cooling, a solution of 0.8 g of potassium cyanide in 10 ml of 50% alcohol; the mixture was s t i r red  for 3 h, 
made acidic to Congo with concentrated hydrochlorid acid, and ni t rosated with a solution of 1.68 g (0.024 
mole) of sodium nitr i te in 10 ml of water.  After maintaining for an hour, the separated oil was extracted 
with ether,  dried with magnesium sulfate, and treated at 0-2~ with 10 ml of a4  Nether  solution of hydro-  
ehloric acid. We obtained 1.5 g (IX; 29.8%), mp 167-168~ (precipitated f rom abs. alcohol with abs. 
etherS.Found, %: C 64.17; H 5.70; N 13.29; C1 11.10. C17H18C1N30. Calculated, %: C 64.76; H 5.71; 
N 13.35; C1 10.13. 

Hydrochloride of the Nitrile of N-Methyl-a-aminoundecanoic  Acid. To a solution of 0.05 mole of 
methylamine hydrochloride in 10 ml of water was added 8 ml of decyl aldehyde and dropwise at 10-15~ 
a solution of 0.055 mole of potassium cyanide in 5 ml of water; after maintaining for 20 h and acidifying, 
the precipitate was filtered to yield 2.7 g (23.3%), mp 121-122~ (fromaeetone). Found, %: C 61.96; 
H 10.74; C115.24. C12H25N2Cl. Calculated,%: C 61.98; H 10.77; C115.55. 

3-Methyl-4-nonylsydnonimine Hydrochloride (X). To a solution of 2 g (0.I mole) of the hydroehloride 
of the nitrile described above in I0 ml of water cooled to 2-4~ was added a solution of 0.7 g of sodium 
nitrite in 3 ml of water. After maintaining for 2 h, the nitrosonitrile was extracted with ether. The dried 
extract was treated with ethereal HCI to give 1.6 g (61.7%), mp 121-122~ (from aeetone). Found, %: C 55.07; 
H 9.02; C112.88. C12H24N3OCI. Calculated, %: C 55.07; H 9.18; C113.57. 

3(7-Carboxypropyl) sydnonimine Hydrochloride (XI). To a solution of 1.76 g (0.02 mole) of T-amino- 
butyric acid in 5 ml of water were added 0.8 g (0.02 mole) of sodium hydroxide in 7.5 ml of water and 2.9 g 
(0.02 mole) of the bisulfite derivative of CH20 in 5 ml of water. After 1/2 h at 15~ a solution of 1.35 g of 
potassium cyanide in 5 ml of water was added. The mixture was stirred for 2 h at room temperature and 
left for 20 h. The mixture was acidified with concentrated hydrochloric acid to an acid reaction to Congo 
and a solution of 2 g of sodium nitrite in 6 ml of water was added at 2-4~ after maintaining for an hour 
at I0-12~ the product was extracted with ether and dried with magnesium sulfate. At 4-6~ was added 6 
ml of a4 N ether solution of HCI and themixture was left for 20 h. The precipitate was filtered and 0.5 g of 
sydnonimine (XI) was obtained, mp 125-127~ (dec., from butanol) . Found, %: C 34.81; H 4.72; N 20.01; 
C116.93. C6HIoN303C1. Calculated, %: C 34.70; H 4.82; N 20.24; C117.10. 

3-~-Acetoxyethyl)sydnonimine Hydroehloride (XII). A mixture of 0.82 g of 3-(fl-hydroxyethyl)syd- 
nonimine hydrochloride [9], 2.5 ml of acetic anhydride, and 0.i ml of an alcoholic solution of hydrogen 
chloride was left for two days at room temperature. The formed precipitate was filtered and additional 
compound was precipitated from the mother solution with acetone. Yield 1.02 g (95%), mp 129-129.5~ 
(dee., fromaeetonitrile).Found, %: C 34.58; H 4.64; C11%24o C6HIoCIN303. Calculated, %: C 34.70; 
H 4.82; C117.11. UV spectrum (in alcohol): kma x 260 and 301 m#, log ~ 4.07 and 3.45. IR spectrum: 
~C = O 1740 cm -I, ~C = N 1684 em -i, VNH 21608 cm -I. 
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