
S Y N T H E S I S  O F  C E R T A I N  D E R I V A T I V E S  

O F  3 - P H E N Y L - 5 - M E T H Y L - 4 - I S O X A Z O L E C A R B O X Y L I C  

G.  K h .  K h i s a m u t d i n o v ,  I .  T .  S t r u k o v ,  
G .  V.  G o l u b k o v a ,  a n d  V.  K.  K i s e l e v  

A C I D  

UDC 547.786 : 615.779.9.012 

3 ,5-Disubst i tu ted  l soxazo le -4 -ca rboxy l i c  acids have recen t ly  found wide use  for  the synthes is  of new 
acid-  and pen i c i l l i na s e - r e s i s t an t  penici l l ins  [1]. Among them we should mention oxacill in and cloxacill in,  
which have proved  to be the m o s t  effect ive p r epa ra t i ons  in the t r ea tmen t  of Staphylococcus infections and 
have found p rac t i ca l  applicat ion in medic ine .  

We were  in te res ted  in synthesiz ing the hydrazide and ce r t a in  hydrazones  of one of the acids of this 
s e r i e s  for  a study of the i r  biological  act ivi ty.  Fo r  this purpose,  we se lec ted  the m o r e  readi ly  avai lable  
3 - p h e n y l - 5 - m e t h y l - 4 - i s o x a z o l e c a r b o x y l i c  acid (I), used in the synthes is  of oxacillin. The initial acid (I) 
was  produced according  to the p rocedu re  that we developed e a r l i e r  [2]. The hydrazide of acid I was syn-  
thes ized by the reac t ion  of the cor responding  acid chlor ide with hydrazine  hydrate  in an a lcoho l -e the r  solu-  
tion (method A), and also by the reac t ion  of the methyl  e s t e r  of acid I with hydrazine  in ethanol med ium 
(method B). The yield of the hydrazide  according to method A was somewhat  lower (70%) than according 
to method B (74.5%). The use of the ethyl e s t e r  of the acid I in the synthes is  of the hydrazide both inethanol  
medium and in a medium of high-boil ing alcohols  (propyl, n-butyl,  and amyl), despite  prolonged heating 
(20 h), did not give pos i t ive  resu l t s .  Nor  were  we able to produce  the hydrazide f rom the acid I and hy- 
draz ine  in toluene medium in the p r e s e n c e  of act ivated a luminum oxide with azeo t rop ic  dist i l lat ion of water .  

In the subsequent  in te rac t ion  of the hydrazide of acid I with var ious  ketones (acetone, methyl  ethyl 
ketone, acetophenone) and aldehydes (benzaldehyde, o-chlorobenzaldehyde,  p-bromobenzaldehyde ,  m - n i t r o -  
benzaldehyde,  p-die thylaminobenzaldehyde,  sal icylaldehyde,  vanillin, furfural ,  and 4 ,5-d ibromofur fura l )  
in ethanol medium,  we obtained hydrazones,  r ep re sen t ing  c o l o r l e s s  or  s l igh t lyye l lowishneed le - l ike  c rys ta l s ,  
difficultly soluble in cold alcohol and insoluble in wate r .  

The p r epa ra t i ons  obtained were  tes ted for  an t imicrobia l  act ivi ty  in v i t ro  with r e s p e c t  to s ix s t r a ins  
of m i c r o o r g a n i s m s .  Staphylococcus 209P, Enterococcus ,  Pro teus ,  Esche r i ch ia  coli, anthracoid baci l lus  , 
and the para typhus  m i c robe .  The min imum bac te r ios t a t i c  concentra t ion was de te rmined  by the method of 
succes s ive  two-fold dilutions in mea t -pep tone  broth .  Not one of the compounds inhibited growth of the 
m i c r o o r g a n i s m s  a t  concent ra t ions  of 200 t~g/ml or  below. The r e su l t s  of t es t s  for  an t i tubercu la r  act ivi ty 
will be r epo r t ed  separa te ly .  

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

3 - P h e n y l - 5 - m e t h y l - 4 - i s o x a z o l e c a r b o x y l y l  Chloride was produced in 88.4% yield. Color less  liquid, 
bp 160-162 ~ (20 ram). According to the l i t e ra tu re  data [3], bp 162-165 ~ (20-30 ram). Crys ta l l i zes  upon 
standing. Mp 24-25 ~ 

Methyl E s t e r  of 3 - P h e n y l - 5 - m e t h y l - 4 - i s o x a z o l e c a r b o x y l i c  Acid. A 44.2 g por t ion of the acid chlor ide 
was dissolved with cooling in 50 ml  of methanol,  and the solution boiled with a ref lux  condenser  on a wa te r  
bath for  2 h. The product  that p rec ip i ta ted  upon cooling was f i l tered,  washed with a smal l  amount of me th -  
anol and water .  Yield 42.4 g (99%). Co lo r l e s s  rhombic  c rys t a l s .  Mp 78-78.5 ~ Found, %: C 66.50, 65.25; 
H 5.00, 5.09; N 6.30, 6.42. C12HtlNO 3. Calculated, %: C 66.4; H 5.07; N 6.45. 

3 - P h e n y l - 4 - m e t h y l - 4 - i s o x a z o y l h y d r a z i d e .  A. To a cooled solution of 25 ml  hydrazine hydrate  in 
200 ml  of absolute alcohol, a solution of 11.25 g (0.05 mole) of the acid chlor ide  I in 100 ml of e ther  was 
added d rop -wise  with v igorous  mixing.  Af te r  t h r e e - h o u r  mixing at  r oom t empera tu re ,  the solution was 
evapora ted  to d ryness .  The solid res idue  was washed with water ,  alcohol, and e ther .  Yield 8.68 g (70%). 
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TABLE 

(3c~ 

II CH a 
III EH 3 
IVi H 

H v H 

VII H 
VIII H 

IX H 
X CHa 

Xl H I 
XlI H 
XlII H I 

i. Hydrazones with the General Formula  

R / C~H~ C --C-CO-NttN-=C\, 
II U R 

0 

R* 

CHa 
CeH5 
Coil5 
CoH4CI-o 
CeH4Br- P 
CoH4NOe-m 
CeH4N(C~HD~- P 
C6H4(OH)- P 
Cell5 

M-CH30-p(OH)C6H 3 
Furyl-2 
4,5-Dibromofuryl-2 

Yield 
(in %1 

80,6 
51,0 
86,6 
76,1 
91,3 
91,6 
89,2 
93,5 
78,8 
86,5 
81,1 
74,1 

Mp (in N found 
degrees) (in %) 

142--143 16,59, 16,48 
129,5--130 15,45, 15,3a 
171--172,5 13,92, 13,81 
187--188" 12,26, 11,81 
184--185]" 10,64, 10,78 
179--18n 16,13, 16,35 
180--181 ]14,70, 14,76 
219--220,5 ]13,24, 13,46 
140--141 [13,14, 13,40 
207--208 [11,90, 12,0 
185--185 5 [14,40, 14,5~ 
185,5--186~ 9,43, 9,44 

Formula 

C14HlsNa02 
Ci~HisN302 
ClsHIsNaO2 
C1,Hi4CINaO2 
ClsH14BrNaO~ 
ClsH14N40.t 
C~.2H~4N402 
C18H15NaO3 
C19HI~NaO~ 
C19HtTNaO4 
C19HtaNaOa 
C16HilBrzNa08 

N cal- 
culated 
(in %) 

16,33 
15,42 
13,76 
12,37 
10,92 
15 :"g 
14,o5 
13,09 
13,16 
11,97 
14,22 
9,30 

* Found, %: C1 9.83, 9.77. Calculated, %: C1 10.45. 
t Found, %: Br  20.75, 20.31. Calculated, %: Br  20.7. 

Found, %: Br  35.44, 35.16. Calculated, %: Br 35.18. 

Color less  needle-l ike c rys ta l s .  Mp 169-169.5 ~ (from alcohol). Found, %: N 19.40, 19.50. CllHllNsO2. Cal-  
culated, %: N 19.35. 

B. A 40 g portion of the methyl  es te r  of I was dissolved in 20 ml of absolute ethanol, 15 ml of hy- 
drazine was added, and the mixture boiled with a reflux condenser  on a water  bath for  3 h. The product  
that precipi tated upon cooling was filtered, and washed with water, alcohol, and ether. Yield 16.34 g (74.5%). 
Mp 169-169.5 ~ (from alcohol). 

3 -Phenyl -5-methyl -4- i soxazoyl i sopropyl idenehydraz ide  (l/). A 2.17 g portion (0.01 mole) of the hy-  
drazide of I was dissolved in 10 ml of f reshly  redist i t led acetone and the solution boiled with a reflux con- 
denser  on a water bath for 2 h. The acetone was part ial ly evaporated, and the product that precipi tated 
upon cooling was  fi l tered and crys ta l l ized f rom methanol. 

Compound HI was produced analogously. 

3-Phenyl -5-methyl -4- i soxazoylbenzyl idenehydraz ide  (IV). A 2.17 g portion (0.01 mole) of the hy-  
drazide of I was dissolved in heating in 30 ml of ethanol, 1.04 ml (0.01 mole) of f reshly redist i l led benzal-  
dehyde added, and the mixture  heated with a reflux condenser on a water  bath for 2 h. This solution was 
cooled and the precipitated product f i l tered off, washed with ether, and crys ta l l ized f rom ethanol. 

Substances V-XHI were synthesized analogously to IV. The data obtained ahd resul t s  of the analysis  
of the products are  cited in Table 1. 
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