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Substances which exe r t  a psychotropic  action have been found among the sydnone imine de r iva t ives  
which contain an a ra lky l  subst i tuent  in the th i rd  posi t ion [1]. The sydnonyl de r iva t ives  of pheny l i sopropy l -  
amine have been studied in more  detail ;  one of these - 3 - p h e n y l i s o p r o p y l s y d n o n e  imine  hydrochlor ide  (I) - 
under  the name ' s idnofen  ~ is used as a psychotropic  medic ine .  

Sydnonyl de r iva t ives  of the phenylethyl  s e r i e s ,  which have subst i tuents  in the benzene or  the h e t e r o c y -  
clic r ings ,  p r e s e n t  no less  in te res t .  F r o m  ty ramine ,  O-methy l ty ramine ,  and h o m o v e r a t r y l a m i n e ,  we have 
synthe s ized the hydroc hlor ide s of 3 - (4 ' -hydroxyphe nylethyl), 3 - (4' - m e  thoxyphenylethyl),  and 3 - (3 ' ,  4' -di - 
methoxyphenylethyl)sydnone imines  (II, III, and IV, respec t ive ly ) .  
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Moreover ,  f r o m  phenylethylamine we have p r e p a r e d  the 4 -me thy l  (V) and the 4-phenyl  (Yi) de r iva t ives  of 
the p rev ious ly  synthes ized  3-phenylethylsydnone imine  hydrochlor ide  (VII). 

In the 11% s p e c t r a  of hydroeh lor ides  I I -VI  there  a re  cha r ac t e r i s t i c  bands in the f requency ranges  1600- 
1700 and 3100-3500 c m  -1 (see Table 1, where ,  for compar i son ,  we give data on compound VII hydrochlor ide) .  
In the UV s p e c t r a  of compounds I f -VII  there  are  intense absorpt ion m a x i m a  which a re  c h a r a c t e r i s t i c  of syd-  
none imine sa l t s  (see Table  1). 

In connection with data avai lable in the l i t e ra tu re  [2] on the poss ibi l i ty  that  sydnone imines  ex is t  in the 
fo rm of in terna l  sa l ts ,  we a t tempted  to p r e p a r e  the in ternal  sa l t  f r o m  hydrochlor ide  1] by the action of sod-  
ium b icarbonate  in aqueous solution at  low t e m p e r a t u r e .  Thereupon there  was i so la ted  a finely erystal l i lae 
powder of fight yel low color  - a substance which did not contain chlor ide  ion nor  a n i t roso  group (L iebe r -  
mann test).  Its IR s p e c t r u m  proved  c lose  to the s p e c t r u m  of II hydrochlor ide ,  only the absorp t ion  bands for  
the C - N  frequency and 5NH (1680 and 1615 c m  -1) of the compound obtained were  shifted somewhat  into the 
long wavelength region;  the band at 3195 cm - i  indica tes  the p r e sence  of a sydnone imine r ing  having a h y d ro -  
gen in the fourth posit ion.  On the bas i s  of these data, and the analyt ical  r e su l t s ,  this compound was ass igned  
the s t ruc tu re  of the in terna l  sa l t  (IIa). In i t s  UV spec t rum,  just  as in that of II hydrochlor ide ,  there  are  two 
shor t -wave  max ima;  however  the th i rd  is  shif ted somewhat  in the shor t  wavelength d i rec t ion  (Fig. 1). 

The N-exo-ace ty l  (VIII) and N - e x o - c a r b a m o y l  (IX) de r iva t ives  were  p r e p a r e d  f r o m  IV hydrochlor ide  
by the usual methods ;  and the N - e x o - 3 ' , 4 ' , 5 ' - t r i m e t h o x y b e n z o y l  (X) and N-exo-benzoyl  (XI) de r iva t ives  were  
p r e p a r e d  f r o m  VII h y d r o c h l o r i d e  S imi la r ly ,  N - e x o - 3 ' ,  4 ' ,  5 ' - t r ime thoxybenzoy l -3 -pheny l i sopropy l sydnone  
imine (XI1) was p r e p a r e d  f rom I hydrochlor ide .  
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TABLE 1. Data f rom IR and UV Spectra of Sydnone Imines  
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Fig. 1. UV Spectra (in alcohol) .  1) 3 - (4 ' -  
hydroxyphenylethyl)sydnone imine  hydro -  
chlor ide  (I1); 2) internal  sa l t  of  the fore - 
going (IIa). 

Two absorption bands are absorbed in the ]It spec tra  
of the acyl  der ivat ives  VIII-XI in the 1500-1700 c m  - i  
region,  one of which (1540-1570 c m  -1) should be ass igned  
to the valence  s tretching  vibrat ions  of the C=N bond; and 
the other  (1620-1650 cm-t } ,  to the va lence  s tretching bands 
of the C=O bond. The band at 3130-3180 c m  -t  c o r r e s p o n d s  
to the C 4 - H  vibrations.  The UV spec tra  of the N-aroy l  
der ivat ives  (X, XI) in a lcohol  are c h a r a c t e r i z e d  by the p r e s -  
ence  of three absorption m a x i m a  (Fig. 2). 

With the object ive  of revea l ing  ability for sa l t  f o r m a -  
tion, we  took the spec tra  of these  compounds  in alcohol ic  
hydrogen chlor ide  solution.  For  compound X, hardly any 
changes  in the spec trum w e r e  detected; however ,  the s p e c -  
trum of the benzoy l  derivat ive  changed somewhat .  In 3 N 
hydrochlor ic  acid the absorpt ion m a x i m u m  of the latter 
compound was  sharply  shifted into the short  wavelength r e -  
gion. The UV spec tra  of der ivat ives  X and XII, due to poor 
solubil i ty ,  could not be taken under these  condit ions .  It i s  
probable that, in dist inct ion from the benzoyl  derivat ive ,  
the tr imethoxybenzoy l  derivat ive  i s  not  capable  of  forming  
a hydrochlor ide ,  apparently because  of  reduced bas ic i ty  of 
the exocyc l i c  ni trogen atom, 

Resul t s  of  pharmaco log ica l  invest igat ion of  m o s t  of the compounds  synthes ized  showed that among them 
there are subs tances  which affect  the centra l  nervous  s y s t e m  and which e x e r t  a per ipheral  sympathomimet i c  
act ion.  Upon introduction of  VIIhydrochlor ide  subcutaneously  or  intraper i toneal ly  into white mice  or  rats  in 
a dose  of  25-50 m g / k g ,  r e f l e c t o r  irritabi l i ty  i s  sharply intensif ied,  and it c a u s e s  an a g g r e s s i v e  state in the 
an imals  plus s tereotyped  m o v e m e n t s  s i m i l a r  to phenamine stereotypy.  The preparat ion somewhat  reduces  
the sedat ive  and hypothermic  action of  r e s e r p i n e ,  and intens i f i e s  the convuls ive  e f fec t  of  tryptamine and 5- 
hydroxytryptophan.  These  proper t i e s  of the preparat ion can be caused  to a definite degree  by i ts  a n t i - m o n o -  
aminooxidase  act ivity [1]. In acute exper iments  on cats ,  the Preparation (3-5 m g / k g ,  intravenously)  c a u s e s  
an e levat ion  of ar ter ia l  p r e s s u r e  and c l e a r l y  intens i f ies  the p r e s s o r  effect  of  adrenalin and noradrenal in .  The 
LD50 of  compound VII in venous  introduction into m i c e  i s  92 mg/kgo 

Compounds II, III, IV, and VIII are s imi lar  in action to Vii; however ,  they are l e s s  toxic~ Intravenous 
injection of  the preparat ions  in a dose  of  100 m g / k g  does  not cause  death of mice;  a trans ient  adinamy, r e s -  
p iratory  d e p r e s s i o n ,  and s o m e t i m e s  mild c lonic  convul s ions  are observed  in the animals .  Compounds II and 
III, s tart ing at a dose  of 50 m g / k g ,  upon intravenous  inject ion cause  an e levat ion of  re f l ec tor  irr i tabi l i ty  in 
part of  the an imals  and intensi fy  the convulsant  action of tryptamine or  5-hydroxytryptophan. The hydrochlo-  
r ide of  IV exer t s  a s i m i l a r  action in a dose  of  100 mg /kg .  In this  s a m e  dose ,  compound VIII does  not change 
the re f l ec tor  irr i tabi l i ty  of  mice  and only  s l ightly in tens i f i e s  the convulsant  e f fect  of  5-hydroxytryptophano 
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Fig. 2. UV s p e c t r a  os N-exo - (3 ' ,  4 ' ,  5 ' - t~ imethoxybenzoyl ) -  
3-phenylethylsydnone imine (X) (1, 2) and of N-exo -benzoyl-  
3-phenylethylsydnone imine  (X1) (3, 4, 5). 1) In alcohol; 2) 
in alcoholic hydrogen chlor ide  solution; 3) in alcohol; 4) in 
alcoholic hydrogen chlor ide  solution; 5) in 3 N hydrochlor ic  
acid. 

In acute e x p e r i m e n t s  on ea t s  compounds II-IV and VIII  in a dose of 3-5  m g / k g  cause  a s l ight  e levat ion of 
a r t e r i a l  p r e s s u r e  and somewhat  i nc r ea s e  the durat ion of the p r e s s e r  action os adrenal in  or  noradrena l in .  

Compounds IX and X were  introduced into an imals  by mouth in the f o r m  os an aqueous suspension.  In 
a dose os 100 m g / k g  the l a t t e r  did not d isplay  any act ivi ty  in expe r imen t s  on mice  o r  r a t s .  Compound IX in 
this dose caused  act ivat ion of behaviora l  r eac t ions  in animals .  

Thus,  the r e s u l t s  of the pha rmaco log ica l  s tudies p e r f o r m e d  have shown that the introduction of hydroxy 
or  methoxy groups into the benzene r ing  of phenylethyl de r iva t ives  of sydnone imines  leads  to a reduct ion of 
both the cen t r a l  and the p e r i p h e r a l  sympa thomimet i c  act ivi ty of the compounds.  

EXPERIMENTAL 

3-(4'-Hydroxyphenylethyl)sydnone Imine Hydrochloride (If). To a solution of 0.24 g of the sodium bi- 

sulfite -formaldehyde compound in I0 ml of water was added 1 g of tyramine and 0.5 g of potassium cyanide, 
at i0 ~ After 2 h there had separated 0.81 g of N-(4'-hydroxyphenylethyl)aminoacetenitrile (X/If), mp 118- 
119 ~ (from water). Found,%: C 68,34; H 6,81; N 15.61. CIoHI2N20. Calculated, %: C 68.16; H 6.89; N 15.89. 

To a solution of 0.42 g of XIII in 5 ml of methanol at pH 3.0 was added a solution of 0.14 g of sodium 
nitrite in 2 ml of water, and the mixture was extracted with ether. The dried ether solution was treated with 
5 ml o[ an ethereal hydrogen chloride solution, and the precipitate which settled was twice repreeipitated 

from methanol with absolute ether; 0.29 g of II hydroehloride was obtained, mp 178-179 ~ (decomp.). Found, %. 
C 49, i0; H 5.24; N 17.40; CI--14.59. CIoHIIN302 �9 HCI. Calculated, ~. C 49.23; H5.34; N17.40; CI--14.61. 

To a solution os 1.85 g of II hydrochloride in 30 ml of water at -5 ~ was added 0.65 g of sodium bicar- 
bonate. The p rec ip i t a t e  which had s epa ra t ed  a f te r  2 h was r e c r y s t a l l i z e d  f r o m  8% aqueous alcohol,  and 0.85 
g of the sydnone imine in terna l  sa l t  (IIa) was obtained, mp 72-73 ~ Found, %: C 58.11; H 5.19; N 20.59. 
C10HlIN302 . Calculated,  %: C 58.55; H 5.45; N 20.48. 

3-(4 ' -Methoxyphenylethyl)sydnone Imine Hydrochlor ide  (HI). Analogously to XIII,  f r om 4.7 g of O- 
me thy l ty ramine  there  was obtained 2.35 g of N-(4-methoxyphenyle thy l )aminoace toni t r i l e ,  in the f o r m  of the 
l \vdrochloride,  mp 157-158 ~ (from isopropyl  alcohol).  Found, %: C 58.49; H 6.87; N 12.78; C1- 15.62, 
CllH14N20 �9 HC1. Calculated,  %: C 58.30; H 666 ;  N 12.31; C1- 1565 .  The hydrochlor ide  obtained (2.2 g) 
was n i t rosa ted  by the action of 0.7 g os sodium ni t r i te  in 5 ml  of wate r ;  a f te r  2 h at pH 3.0 the mix tu re  was 
ex t r ac t ed  with ethyl aceta te  and the dried ex t rac t  was t r ea t ed  with an e therea l  hydrogen chlor ide solution. 
There  was obtained 1.05 g of III hydrochlor ide ,  rap. 147-148 ~ ( d e c o m p . , p r e c i p i t a t e d f r o m  alcohol by ether) .  
Found, %: C 51.85; H 5.44; N 16.32; C 1 - - 1 4 . 3 3 .  CltH13N302"HC1. Calculated,  %: C 51.80; H 5.54; N 16.41; 
C1- 13.85, 
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3-(3 ' ,  4 ' -Dimethoxyphenylethyl)sydnone Imine t tydrochlor ide  (IV). F r o m  2.5 g of homovera t ry lamine ,  
by the cyanomethylat ion and ni t rosat ion reac t ions ,  there  was synthesized 1.47 g of N-ni t roso-N-(3 ,  4 -d ime th -  
oxyphenyle thyl)aminoaceteni t r i le ,  mp 84-85 ~ {from absolute alcohol). Found, %: C 58.23; H 6.79; 1~ 16.81. 
C12H15N303. Calculated,  %: C 58.10 H 6.60; N 16.85. 

The n i t rosoni t r i l e  (1 g) was t r ea ted  with an e therea l  hydrogen chloride solution, and there  was ob-  
tained 0.95 g of IV hydrochlor ide ,  mp 150-150.5~ (from absolute alcohol). Found, %: C 50.69; H 5.66; N14.69; 
C1- 12.43. C12H15N303 * HC1. Calculated,  %: C 50.50; H 5.62; N 14.71; C1- 12.45. 

3 -Phenyle thyl -4-methylsydnone  Imine Hydrochlor ide (V). This was p repa red  like compound II, f rom 
phenylethylamine and the sodium bisulfi te compound of acetaldehyde (with isolat ing the in termediate  amino-  
ni t r i le) ;  yield,  2570 (based on phenylethylamine),  mp 170-171 ~ (decomp,, f romisop ropy l  alcohol). Found, 70: 
C 54.85; tt 5.98; C1- 14.84. CllH13N30 �9 HC1. Calculated, 70: C 55.02; H 5.90; C1- 14.81. 

3-Phenylethyl--4-phenylsydnone Imine Hydrochlor ide  0/I). ~ F r o m  10 g of phenylethylamine,  4.65 g of 
potass ium cyanide,  and 6.75 g of benzaldehyde there  was obtained 9.53 g of N-phenylethylaminophenylacto-  
n i t r i le ,  mp 68-69 ~ (from isopropyl  alcohol). Found, 70: C 81.03; H 6.52, C16H16N 2. Calculated, 70: C 81.40; 
H 6.80. In a manne r  like that  of p repara t ion  of H, f r o m  8 g of this nit-rile there  was synthesized 2.61 g of 
VIhydrochlor ide~ mp 143-143.5 ~ (decomp. , f rom absolute alcohol). Found, 70: C 63.57; tt 5.48, N 13.62; C1- 
11.61. C16HIsN30 �9 HC1. Calculated,  70: C 63.70; H 5.32; N 13.19; C1- 11.79. 

N-exo-Ace ty l -3 -  (3': 4 ' -dimethoxyphenylethyl)sydnone Imine (VIII). This  compound was obtained by 
t rea t ing IV hydrocblor ide  with acetic anhydride in the p resence  of sodium acetate ,  with subsequent evapora -  
tion of the f i l t e red  reac t ion  mix ture ,  mp 137-139 ~ (from acetone). Found, 70: C 57.90; H 5.83; N 14.04. 
C14HIIN304. Calculated,  70: C 57.90; H 5.85; N 14.40. 

N-exo-  Pheny lca rbamoyl -3 - (3 ' ,  4 ' -dimethoxyphenylethyl)sydnone Imine (IX). F r o m  4 g of IV hydro-  
chlor ide  and 2.2 rnl of phenyl: isocyanate in the p re sence  of 1.4 g of sodium bicarbonate  the re  was obtained 
2.67 g of IX, mp 134.0-134.5 ~ (from methanol).  Found, 70: N 15.48. C19H20N404. Calculated, 70: N 15.52. 

N-exo- (3 ' ,  4 ' ,  5 ' -Tr imethoxybenzoyl) -3-phenyle thylsydnone Imine (X). To a solution of 2.5 g of VII 
hydrochlor ide  in 50 ml of water  at 0 ~ was added 2.55 g of 3, 4, 5 : t r imethoxybenzoyl  chlor ide  and 5 g of sod-  
ium bicarbonate .  After  3 h, 3.47 g of X was isolated, mp 170-171 ~ (from 50 ~ alcohol). Found, 70: C 62.40; 
H 5.42; N 11.14. C20H2iN30 5. Calculated,  70: C 62.65; H 5.52; N 10.96. 

N-exo- (3 ' ,  4 ' ,  5 ' -Tr imethoxybenzoyl ) -3-phenyl i sopropylsydnone  Imine (XII). This compound had mp 
138-139 ~ {from 807o methanol).  Found, 70: C 63.60; H 5.85; N 10.54. C21I-I23N305. Calculated, 70: C 63.40; 

weak H 5.85; N 10.58. A2ma x 15, 273, and 340 nm; log e ,  4.35, 3.54, and 4.25, respec t ive ly .  

N-exo-Benzoyl-3-phenyle thylsydnone Imine (XI). mp 149-150 ~ (from 5070 alcohol). Found, 7o: C 69.59; 
H 5.16; N 14.61. C17H15N302. Calculated, 70: C 69.60; H 5.12; N 14.35. 

Compounds XI and XII were  synthesized like X. 

The IR spec t r a  were  taken in a thin layer  of Vaseline oil in an IR-10 ins t rument ;  the UV spect ra ,  in an 
MPS 50 instrument;  d, 1 cm; C, 1 • 10 -4 to 1 • 10 .5 moles ] l i t e r .  

1, 
2. 
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