
2,3-Bis(acetoxyraethyl)-6,7-diraethylquinoxaline (XV). A solution of (XIV) {1 g, 4.5 raraole) [4] in acetic 
anhydride (5 ml) and acetic acid (7.5 ral) was refluxed with stirring for 15 rain and then evaporated to dryness 
under vacuum. The residue was crystallized from ether to give (XV) (0.59 g, 43.5%), rap 90~ Found, %: 
N 9.3. Cl~HlsN204. Calculated, %: N 9.29. 
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O~- CY CLOH E X Y L -  f i - A M I N O - 4 - S U  B S T I T  UT ED I ~  

G. A.  G e v o r g y a n ,  N. A, A p o y a n ,  
L .  P .  P o d o l ' s k a y a ,  L .  K. D u r g a r y a n ,  
and  O. L .  M n d z h o y a n  

UDC 615.211+615.276]:547.572.1 

Among fl- and c~-amino ketones many compounds have analgestic, anesthetic, and antiinflararaatory 
properties. Replacement of the a-hydrogen of amino ketones by various substituents can modify the biological 
activity [1]. 

We have already described [2, 3] the synthesis and a study of the antiinflararaatory activity of fl-araino 
ketones with an a-phenyl substituent. Our intention in the work described here was to synthesize and examine 
the antiinflararaatory and anesthetic properties of ~-cyclohexyl-fi-amino-4-substituted propiophenones (I). 

RC~H4COCH (C6Hll) CHeNR' 
I 

R -- H, HO, CHaO ..... C4H,O, F, iso-C3H~O; R' = NCsHlo, NC6HIe 

We synthesized (13 by Mannich condensation of 4-substituted phenyl cyclohexylraethyl ketones with para- 
formaldehyde and amines in ethanol or dioxane. 

Examination of the aminoraethylation reaction revealed that the yield of the final product increases with 
reduction in solution pH. Thus, when equimolar quantities of phenyl cyclohexylraethyl ketone, paraformaldehyde 
and hexaraethyleniraine were heated for 15 h at pH 1.0 in dioxane, the yield was 83%, whereas it was only 25- 
30% at pH 7.0-8.0. 

We prepared the 4-substituted phenyl cyclohexylmethyl ketones (IID, which were needed for the synthesis 
of amino ketones (I), in high yield by Fr iede l -Craf t s  reaction of cyclohexylacetyl chloride (II) with benzene 
or substituted benzenes in the presence of aluminum chloride in ligroin (80-100~ or carbon disulfide, Their 
properties are summarized in Table 1. 

AIGla 
C~HllCH~COCI q~ CsHsR ligroin ~ C6HnCH2COC~H4R 

II II1 
R = H, HO, CH30 ..... CaH~O, iso-CaHvO, F 

We prepared the starting cyclohexylacetyl chloride gD by the route 
SOCl~ 

C6HnOH--+C6HllBr -{- CH2(COOC2H~)~-+CeHlICH (COOC2H~)~'-~ CeHllCH (COOH)2 ~ C~HnCH2COOH * II 

We verified the purity and horaogeneity of compounds (D, (II), and (III) by gas-liquid (GLC) and thin-layer 
chromatography (TLC), IR spectroscopy, and elemental analysis. All the ketones were characterized as the 
oximes (Table 2). The IR spectra of the ketones have the carbonyl bands in the 1680 cm -~ region. 

A. I. Mndzhoyan Institute of Fine Organic Chemistry, Academy of Sciences of the Armenian SSR, Erevan. 
Translated from Khiraiko-Farmatsevticheskii Zhurnal, Vol. 13, No. 7, pp. 68-71, July, 1979. Original article 
submitted October 24, 1978. 
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TABLE 3. Ant i inf lammatory  and Ant ipyret ic  Activi ty of c~-Cyelo- 
hexy l - f l -hexamethy len imino-4-subs t i tu ted  Propiophenone Hydro-  
chlor ides  (HCI) 

H 

CH aO 

CaH:O 

OH 

F 

Min. anti- 
inflamma- 
tory dose, 
mg/kg 

150 

170 

150 

200 

200 

Reduction in tem- 
perature (~ after 
administration of 
HC1 in a dose of 
25 mg/kg 

1,5~+0,2 
(>0,02) 

No reduction 

Bracke t s  enclose  the value of P. 

Carrageenan edema (%) after ad- 
ministration of HC1 

so mg/kg 25 mg/kg 

66,7 67 
(>o,ol) (0,02)* 

66,7 75 
(<o,oI) (o,1) 

75 91 
(o,1) 
77,8 94,4 

(>0,05) 
55,6 75 

(<0,02) (0,02) 

lomg/kg 

99,8 

109 

Introduction of an alkoxy group o r  f luor ine  a tom into the p a r a  posi t ion of the benzene r ing of ketones  
(lid and amino ketones (I) is accompanied by a ba thochromic  shift  of the UV absorpt ion  m a x i m u m  (R = H, 
k m a  x = 243 rim; R = F, Xmax = 255 rim; R = alkoxy, Xma x = 272 rim). 

Fo r  work  on the biological  act ivi ty  we conver ted  (I) to the hydrochlor ides  0tCI), whose p rope r t i e s  a r e  
s u m m a r i z e d  in Table  2. 

E X P E R I M E N T A L  P H A R M A C O L O G Y  

We as sayed  the an t i in f lammatory  activi ty of the HCI f r o m  the i r  effect  on ca r rageenan- induced  ra t  paw 
edema and evaluated the an t ipyre t ic  p rope r t i e s  against  yeas t  f eve r  in r a t s  by the methods desc r ibed  e a r l i e r  [3]. 

Compounds were  admin i s t ra ted  in t raper i tonea l ly  in doses  of 10, 25, and 50 mg /kg .  Four  to seven 
animals  rece ived  the compound at each dose level .  A compara t ive  examinat ion of the HCI revea led  that the 
ent i re  group of compounds is capable  of 45-25% suppress ion  of c a r r a g e e n a n  edema in a dose  of 50 mg /k g .  

The HCI (R = H) and its fluoro der iva t ive  a r e  act ive  in lower  doses  (25 mg/kg) .  However,  the i r  ant i -  
i n f l ammatory  act ivi ty  is reduced on pe ro r a l  adminis t ra t ion;  they produce 25% reduction of c a r r ageenan  edema 
in higher  doses  (100 mg/kg)  (Table 3). These  compounds a r e  f a r  in fe r io r  to indomethacin,  which is capable  
of 70% suppress ion  of c a r r a g e e n a n  edema in a dose  of 3 mg /kg .  

On in t raper i tonea l  admin is t ra t ion  in a dose of 25 mg/kg ,  this HCI s u p p r e s s e s  yeas t  f eve r .  The o ther  
compounds have no ant ipyre t ic  p rope r t i e s  in doses  of 10, 25, and 50 mg /kg .  

All the compounds have a slight anesthet ic  effect (conduction anes thes ia  tes t ) .  We de te rmined  the 
ave rage  effect ive concentra t ion (ECs0) in isolated f rog  ne rves  by indirect  r ecord ing  of the act ion potential .  
The mos t  act ive  compound is HCI (R = CHaO) with ECs0 46.9 mg /kg .  However,  its act ivi ty is in fe r io r  to that 
novocain (ECs0 5.0 mg/kg) .  We examined the su r f ace  anes thes ia  on rabbi t  cornea .  All p repa ra t ions  w e r e  
inactive.  

We have prev ious ly  es tabl ished [2] that a~-phenyl- f i -hexamethylenimino-4-a lkoxypropiophenone hydro-  
chlor ides  have no an t i in f lammatory  p rope r t i e s .  However,  an t i in f l ammatory  act ivi ty appears  when halogen 
(F, C1) is introduced into posit ion 4 of the propiophenone benzene ring. As our  p resen t  work  r evea l s ,  this 
act ivi ty  p e r s i s t s  when the c~-phenyl substi tuent  is rep laced  by cyclohexyl.  In addition (I) (R = H) has ant i -  
pyre t ic  p rope r t i e s .  

Thus our exper imenta l  r e su l t s  demons t r a t e  that  in the propiophenones the r ep lacemen t  of the cx-phenyl 
substi tuent  by cyclohexyl  does not affect  t he i r  an t i in f l ammatory  act ivi ty  while individual compounds acqui re  
ant ipyre t ic  p rope r t i e s .  

E X P E R I M E N T A L  C H E M I S T R Y  

The GLC analyses  we re  ca r r i ed  out on a Khrom-4  chromatograph  (Czechoslovakia) fitted with a f l a m e -  
ionization de tec tor .  The s ta t ionary  phase was 6% polyethylene glycol on Chromaton (0.2-0.25 ram) t r ea t ed  with 
1% sodium hydroxide solution; column oven t e m p e r a t u r e  160-180~ column length 1.2 m, d i a m e t e r  3 ram, 
c a r r i e r  gas ni t rogen (flow ra te  30-40 ml /min ) ,  sens i t iv i ty  1 : 50. 
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The IR s p e c t r a  we re  recorded  on a UR-20 spec t ropho tome te r  in Vasel ine oil; U v  s p e c t r a  we re  recorded  
on a Specord spee t ropho tome te r .  T h i n - l a y e r  ch romatography  was c a r r i e d  out on s i l i ca  g e l - g y p s u m  (with 
binder),  elution by b u t a n o l - e t h a n o l - a c e t i c  a c i d - w a t e r  ( 8 : 2 : 1 : 3 ) ,  and visual iza t ion with iodine vapor .  

~ -Cyc lohexy l - f i - amino -4 - subs t i t u t ed  Propiophenone Hydrochlor ides  (I). An equimolar  mix tu re  of 4-  
(II-I), pa ra formaldehyde ,  and the amine  in ethanol o r  dioxane at pH 1.0 was refluxed on a w a t e r  bath fo r  10-15 
h. The solvent was s t r ipped off and the mix tu re  was dissolved in a smal l  quantity of w a t e r  and ex t rac ted  with 
ether ;  50% sodium hydroxide solution was added to the aqueous l aye r  until alkaline.  The amino ketone was 
ex t rac ted  with e ther .  The e therea l  ex t rac t s  we re  dr ied ove r  anhydrous sodium sulfate.  Af ter  r emova l  of 
e ther  and unreac ted  amine,  the res idue  was conver ted  to the hydrochlor ide .  

The s ta r t ing  compounds {ID and (if!) we re  p r epa red  by the p rocedures  descr ibed  in [4] and [5], r e s p e c -  
t ively.  
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