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We c a r r i e d  out the synthes is  of a s e r i e s  of subst i tu ted  diazoketones and inves t iga ted  the i r  a n t i s p a s -  
modic  act ivi ty .  The synthes is  of the p repa ra t ions  was c a r r i e d  out by the method of Arndt and E i s t e r t .  

RCOCI+2CH ,N ,-~RCOCH N ,+CHsCI+ N, 

The investigation of aryl-substituted diazoaeetones was of special interest because it is known that 
the amides of aryl-substituted acetic acids possess a rather high antispasmodic activity [1]. Both the al- 

�9 ready known aryl-substituted diazoketones ~-IV, VII, IX, Table 1) [2-6] and compounds which have notbeen 
descr ibed  in the l i t e r a tu r e  were  synthes ized  for  the invest igat ion.  

Our a t tempts  to r ep l ace  the chlorine in chloradiazoacetone  by n i t r a t e ,  n i t r i l e ,  carbonyl ,  succ in imide ,  
and other  groups by reac t ing  the diazoketone with the appropr ia t e  s i l v e r  compounds fai led.  This is e v i -  
dently explained by the dec r ea s e  in the e le t rophi l ic i ty  of the carbon bonded to the chlorine through a shif t  
in the e lec t ron  cloud, which envelops the conjugated COCHN 2 s y s t e m ,  toward the oxygen of the carbonyl  
group [7]. The introduction of a phenyl group into the chlorodiazoacetone molecule  does not i nc rea se  the 
mobi l i ty  of the chlorine a tom,  and we a lso  did not succeed  in inducing phenylehlorodiazoacetone to r e a c t  
with the s i l ve r  compounds ment ioned above.  The chlorine a tom in diphenylchlorodiazoacetone becomes  
suff icient ly mobile and is  eas i ly  subst i tu ted  by a n i t ra te  group by the act ion of s i l ve r  n i t ra te  in an ace ton i -  
t r i l e  med ium.  

(C,H6).CC(~CHN2 + AgONO2~(C~Hs) 2 CCOCHN2 + AgCI 
I t 

C1 ONO, 
VIII 

The compound obtained (VHI) is the f i r s t  example  in the s e r i e s  of n i t roxy-subs t i tu ted  ~ -d iazoke tones .  

The absorpt ion  bands in the 2125-2115 cm -1 reg ion  due to the diazo group and in the 1660-1625 cm -1 
reg ion  due to the conjugated carbonyl  group axe eas i ly  identified in the IR s p e c t r a  (see Table 1) of the 
d iazoketones .  It  is  in te res t ing  that  the introduction of a n i t ra te  group into the diazoketone molecule  leads  
to a shif t  in the carbonyl  absorpt ion  band toward higher  f requencies .  This indicates  that  there  is a de -  
c r ea se  in the degree  of p-~r-.p conjugation in the COCHN 2 f r agmen t  through the e lec t ron  accep tor  p r o p e r -  
t ies  of the n i t ra te  group.  A weakening of the conjugation in the d iazocarbonyl  f r agmen t  a lso  takes  place 
under  the influence of the phenyl  subst i tuents ;  this is espec ia l ly  highly not iceable  in the s e r i e s  phenyl - ,  
diphenyl- ,  and t r iphenyld iazoace tones .  A sti l l  g r e a t e r  effect  is obse rved  fo r  ~-diazoacetophenone b e -  
cause  the a r o m a t i c  r ing  in this ease  is an e lec t ron  donor .  

The an t i spasmodic  act ivi ty  of the ~-d iazokc tones  we synthes ized  was inves t iga ted  on mice  using the 
max imum e lec t roshock  ( s e i z u r e ) t e s t  [8] and Corazo l  t e s t  [1, 9, 10]. 
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TABLE I .  Subst i tu ted ~-Diazokef~nes  PCOCHN 2 

I 
II 
I l l  
IV 
V 
VI 
VII* 
VIII 

IX 

CsItsCH~ 
CoH~ 
(C,Hs),CH 
(C~H03C 
(CeH~)2CCI 
CsHsCHCI 
C 6H'5 
(C 6Hs) 2CONO~ 

Yield [: 

46 
57 
45 
27 
66 
36 

93 

Melting 
point (in 
deg)* * 

42--3 
43--5 
58--60 
151-- 2 
45--7 
54--6 
63--4 
82--3 

69--70 

IR spectrum (in cm "t) 

YN----N YC:O 

2120 16~ 
2108 1620 
2120 1635 
2120 1650 
2125 1625 
2120 1645 
2100 1660 
2120 1660 

2115 1630 

"The a-hydrogen atom in compound VII is substituted by an acetyl group. 
"*Compound I was crystallized from petroleum ether; II and VIII from hexane; III, V, 
and VII from ethanol; IV fTom toluene; Vi f~om deeane; and IX from methanol. 

TABLE 2 .  Ant i spasmod ic  A c -  
t iv i ty  of (~-Dtazoketones 

Compound 

AUs0 (in mg/kg)* ae- 
�9 cording to themaxi- 
mum electroshock 
(seizure) test .... 

1 
II 
III 
IV 
V 
VI 
Vll 
VIII 
IX 

Phenobarbital 

107,0 (93,8--121,9) 
not active 
225,0 (174,5--297 0) 
n o t  a c t i v e  ) 
not active 
350,0 (290,0--113,0) 
195,0 (175,0--216,4) 
220,0 (177,4--272,8) 
740,0 (578,0--947,0) 
15.5 (12,8--18,8) 

*The confidence limits of the AUs0 were 
calculated for p = 0.05. 

Spasms accord ing  to the max imum e l e c t r o s hoc k  (se izure)  
t e s t  were  brought  about in the following way: s i l v e r  e l e c t r o d e s  
were  appl ied  to the m o u s e ' s  eye ,  an a l t e rna t ing  e l e c t r i c  c u r r e n t  
of 50 mA was p a s s e d  through them for  0.2 s ec  with a vib~'ational 
f requency of 50 c y c l e / s e e .  This  "dose" of e l e c t r i c  c u r r e n t  
caused  c lon i c - ton i c  s p a s m s  in a l l  the m i c e .  The an t i spa smod ic  
ac t ion was judged by the (degree of) r e m o v a l  of the ex t enso r  
phase  of the s p a s m o d i c  a t tack  within 1/2, 1, 2, 3, and 4 h a f te r  
the in jec t ion  of the p r e p a r a t i o n s .  The r e s u l t s  were  t r e a t e d  s t a t i s -  
t i ca l ly  by the method of Li tchf ie ld  and Wilcoxon [11] while d e -  
t e rmin ing  the AUs0. The fu l les t  development  of the a n t i s p a s m o d -  
ic  ac t iv i ty  of a p r e p a r a t i o n  was judged f rom the lowes t  AUs0 va l -  
ue (obtained) a f te r  i t s  in jec t ion .  The length of t ime  i t  was act ive 
was taken as the peak  of the an t i spa smod ic  act ion of the AUs0 
(dose) as d e t e r m i n e d  by the max imum e l e c t r o s hoc k  (se izure)  
t e s t ,  and a l l  fu r the r  inves t iga t ions  in de te rmin ing  the a n t i s p a s -  
modic  and a n t i t r e m o r  ac t iv i ty  by other  t e s t s  werc  c a r r i e d  out with 
this  dose and at the peak  of the ac t iv i ty .  

The Corazo l  s p a s m s  were  brought  about by the i n t r a p e r i t o n e a l  in jec t ion  of 70 m g / k g  of Corazo l  as 
a 0.7% aqueous solut ion in volumes of 0.1 ml  for  each  10 g of weight of the mouse .  Spasms with a s t r eng th  
of t h r ee  points  develop in a l l  the mice  f rom this  dose of Corazol ;  ha l f  of them die .  The s t r eng th  of the 
s p a s m s  a rc  eva lua ted  v isua l ly  accord ing  to a t h r e e - p o i n t  s y s t e m :  one point  (is given) for  c lonic  s p a s m s  
with the mouse  being in i ts  na tu ra l  pos tu re ;  two points  (axe given) for  c lon ic - ton ic  s p a s m s  with a fo rced  
convulsive movement  of the mice  and with the p r e s e n c e  of pos i t ions  unnatura l  for  them during the s p a s m s  
(on the i r  s i d e ,  on the i r  back ,  etc .) ;  t h ree  point's (axe given) for  subs tan t i a l  c lon ic - ton ic  and topic  s p a s m s  
when the mice  a r e  thrown upward  during the s p a s m o d i c  a t t acks ,  and when they fa l l ,  they do not main ta in  
a pos tu re  that  i s  na tu ra l  for  them; and the s p a s m s  a l so  continue a f te r  they fa l l  [10]. 

The an t i spa smod ic  ac t iv i ty  of the p r e p a r a t i o n s  accord ing  to the Cora.zol t e s t  was judged f rom the i r  
ab i l i ty ,  using an AUs0 dose as d e t e r m i n e d  f rom the maximum e l e c t r o s hoc k  (se izure)  t e s t ,  to p reven t  or  
d e c r e a s e  Corazo l  s p a s m s  by one or  two points in a l l  the mice  used  in the expe r imen t .  

The ml t i t r emor  ac t iv i ty  of the a - d i a z o k e t o n e s  was de t c r m i ne d  by the i r  ab i l i ty ,  in AUs0 doses  as d e -  
t e r m i n e d  by the max imum e l e c t r o s h o c k  s e i z u r e  t e s t ,  to p reven t  the onset  of t r e m o r  in the mice  f rom n i c -  
otine at  a dose of 8 m g / k g  or  a r eco l inc  at  a dose of 30 m g / k g  both of which were  in jec ted  i n t r a p e r i t o n e a l -  
ly  as  an aqueous so lu t ion  in volumes of 0.1 ml for  e v e r y  10 g of weight of the mouse .  

The an t i spa smod ic  ac t iv i ty  of the a - d i a z o k e t o n e s  was c o m p a r e d  to that  for  phenobarb i t a l .  
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The ~-diazoketones were injected intraperitoneally as a 2% starch mueliage:becuase of their insol-  
ubility in water, in increasing doses up to 600 mg/kg.  When there was no activity at a dose of 600 mg/kg ,  
even if  in only one animal of the group, the preparation was considered to be not active. 

Their stimulating and depressingeffects ,  on the c e ~ n e r v o u s  system were determined visually. 

Six of the nine ~-diazoketones investigated possess antispasmodic activity according to the maximum 
electrochock seizure test  (Table 2). Thus, ~-diazoketones are a new class of preparations which manifest 
antispasmodic activity. 

The peak of their antispasmodic effect for an AUs0 dose, as determined by the maximum electroshock 
seizure test ,  is manifested within 2 h by diazoketone VIII and within 1 h by all the others.  The ~-diazoke- 
tones are  rankedas follows according to the strength of their antispasmodic activity: I > VII > VIII > HI > 
VI > IX. All the diazoketones are 7-23 times less active than phenobarbital. 

Compounds VI and VIII in AUs0 doses, as determined by the maximum electroshock sezure test ,  also 
decrease Corazol spasms up to one point. 

Thus, the introduction of a chlorine and nitrate group into phenyl--substituted ~-diaT.oketones broad-  
ens the spectrum of their antispasmodic activity (compare I, HI with VI, VIII). The introduction of a chlor-  
ine (group) into phenyldiazoacetone ~) leads to a grea ter  than three-fold decrease (VI) in antispasmodic ac-  
tivity, and the introduction of a chlorine (group) into diphenyldiazoacetone fllI) leads to the loss of anti- 
spasmodic activity by the preparation (V). The antispasmodic activity also decreases when phenyl groups 

a r e  introduced into compound I. Preparation HI is less active than I, and triphenyldiazoacetone ~V) poss-  
esses no antispasmodic activity. The aryLsubstituted diazoketones also lose their antispasmodic activity 
when the phenyl group is directly bonded to the carbonyl group (H), but the activity is res to red  when the 
s-hydrogen atom is substituted in diazokctone II by an acetyl  group (VII). 

Preparations I, HI, VI, and VIII in AUs0 doses, as determined by the maximum electroshock seizure 
test ,  exert  no anti tremor activity according to the nicotine and arecoline tests when injected intraperi ton- 
eally into mice,  i .e.  they do not manifest H- and M-cholinolytic activity. 

Compounds I, HI, and VIII bring about a short- l ived tranquilizing effect; VI effects stimulating ac-  
tivity in doses of more than 350 mg/kg ,  and VII causes a disruption of motor coordination in doses greater  
than 200 mg/kg.  

Compounds I, HI, and VI-IX did not kill any mice within one day when injected intraperitoneally in 
doses up to 600 mg/kg.  

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

A r y l - S u b s t i t u t e d  ~ - D i a z o k e t o n e s  ( I - V I ) .  An ether solution of 0.1 mole of the acid 
chloride was slowly added with vigorous agitation at 0 to -5~ to an ether solution of 0.3 mole of diazo- 
methane. The reaction mixture: was maintained for 1-2 h at room temperature ,  and the ether was dis- 
tilled off along with the excess diazomethane. The remainder  was r e c r y s t a ~ z e d .  Diazoketones I, II, HI, 
IV, VII, and IX were identified by comparing them with previously known samples [2-6]. For V the follow- 
ing was found, %: C 66.54; H 4.12, N9.89. C15III1C1N20.~ Calculated, %: C 66.50; H 4.07; N 10.37. For VI 
the following was found, %: C 55.42; H 3.60; N 14 .3 I .  CgHyC1N20. Calculated, %: C 55.67; H 3.61; N 14.43. 

3 - N i t r o x y ' 3 , 3 - d i p h e n y i - l - d i a z o a c e t o n e  ( V I I I ) .  T o l g o f d i a z o k e t o n e  V dissolved in 
20 ml of aeetonitrile was added with agitation a solution of 0.7 g of s i lver  nitrate in 10 ml of acetonitrile.  
The reaction mixture was maintained for 30 rain at room temperature ,  and the s i lver  chloride precipitate 
was fi l tered off. The filtrate was evaporated to dryness in vacuo and the residue was reerysta l l ized,  m.p. 
82-83~ (from hexane). Found, %: C 61.01; H 3.91; N 14.01. C15HIIN304. Calculated, %: C 61.60; H 3.73; 
N 14.14. The frequencies of the following groups were detected in the IR spectrum: ~ N --- N 2120s ~, CO 
1660, and ~ ONO 2 1290 cm -1. 
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