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E a r l i e r  we have studied some chemica l  t r a n s f o r m a t i o n s  of N - a r y l - f l - a l a n i n e  de r iva t ives  [1, 2]. In the 
continuation of the work  on the synthes is  of new biological ly act ive compounds based  on f l -a lanine d e r i v a -  
t ives ,  we have synthes ized  some hydraz ides  of N-a ry l su l fony l - f l - a l an ine  and conver ted  them to 2 - ( N - a r y l -  
su l fony laminoe thy l ) -5 -pheny l - l ,3 ,4 -oxad iazo les .  The la t t e r  a re  also in te res t ing  objec ts  for  biological  t es t s ,  
s ince subs tances  having a wide s pec t rum  of physiologica l  action are  found among them [3-6]. In te rmedia te  
p roduc t s  in the synthes is  of 1 ,3 ,4-oxadiazole  were :  Nl - (N-a ry l su l fony l - f l - a l any l ) -N2-benzoy lhydraz ines ,  
which were  obtained by acylat ing hydraz ides  of N-a ry l su l fony l - f l - a l an ine  with benzoyl chlor ide .  

The s t ruc tu re  of 2 - (N-a ry l su l fony laminoe thy l ) -5 -pheny l - l , 3 ,4 -oxad iazo le s  was studied on the example  
of 2 - (N-p -ch lo robenzene - su l fony laminoe thy l ) -5 -pheny l - l , 3 ,4 -oxad iazo le .  Hydro lys i s  in an acid and alkaline 
med ium yielded benzoic and N-p-ch lo robenzene-su l fony laminoprop ion ic  acids.  An IR spec t rum of this oxa -  
diazole  r e co rded  on IKS-22 in Vasel ine  oil shows two low-intens i ty  bands in the 158a cm ~1 region,  c h a r a c t -  
e r i z ing  valence  v ibra t ions  of oxadiazole  r ing,  and th ree  intense l ines  in the 790-720 cm -1 region,  c o r r e s p o n d -  
ing to deformat ion  v ibra t ions  of the r ing,  in a g r e e m e n t  with the l i t e r a tu re  data  [7]. Inasmuch  as the s p e c t r a  
of oxadiazole  obtained by us  may show a superpos i t ion  of band v ibra t ions  of the oxadiazole  r ing and subs t i -  
tuting groups ,  a c o m p a r i s o n  was  made between the s p e c t r a  of 2 - (N-p-ch lo robenzenesu l fony laminoe thy l ) -5 -  
pheny l - l , 3 ,4 -oxad iazo le  and s t a r t ing  N1- (N-p-ch lorobenzenesu l fonyl - f l -a lany l ) -N-benzoylhydraz ine .  The 
absence of bands c h a r a c t e r i z i n g  carbonyl  group v ibra t ions ,  as well  as data  on the th in - layer  ch romatography  
and hydro lys i s ,  sugges t  that the compounds a re  1 ,3 ,4-oxadiazoles .  

TABLE 1. Hydraz ides  of N-Ary l su l fony l - f l - a lan ine .  
//0 

R ~  801]'IHOHIGHI o Xl,,iHNl_iz 

H 

p-c1 

p -CH 3 

p-I 

p-NO2 

p-CH 3CONH 

I Yield s ~ 

97,0 

96,7 

97,7 

91,0 

84,0 

92,5 

Melting I 
p~in~, Found, % Empirical formula 

118,5--9 I 17,10 
17,00 

162--3 I 14,53 
14,40 

96--7 I 15,91 
15,63 

157,5--8 [ 11,86 
11,70 

181--1,5 ] 20,04 
19,80 

138--9 I 19,10 
19,00 

CoHlaN303S 

CoH~2C1N 303S 

CloH15N aOaS 

C~HlzlN~OaS 

CgHI~N40~S 

CllH1 .N 40 4S 

Calcu- 

17,29 

15,14 

16,40 

! 1,36 

19,44 

18,66 
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T A B L E  2. 

H 

p-C1 

p -CH a 

p-I 

p'N02 

p-CH aCONH 

N l - ( N - A r y l s u l f o n y l - f l  - a l a n y l ) - N 2 - b e n z o y l h y d r a z i n e  s 

o o / /  "% 
~ k ~ - - S O z ~ - I O H I G H I G  -N[-II~-I -- C - O  6 H~ 

Meltitlg Found, % 
Yi~ld, go poil~t, Empirical formula 

deg 

72,0 

70,0 

81,6 

87,0 

90,0 

86,5 

144--5 

188--9 

139 40 

213--4 

211--2 

237--8 

11,78 
11,96 
11,38 
11,00 
11,80 
11,52 
9,31 
9,20 

14,10 
14,60 
13,60 
14,00 

ClsHv:NaO4S 

C16H~ 6C1N aO iS 

Ct7Hi 9N 30 ~S 

C16H16IN304S 

C16HlsN4OsS 

C18H20N 40 6S 

Calcu- 

lated, % 

12,10 

11,01 

11,38 

8,90 

14,28 

13,86 

T A B L E  3. 
z o l e s  

H 

p'CHa 

p -CI 

p-I 

p -NO~ 

p-CH3CONH 

2 - ( N - A r y l s u l f o n y l a m i n o e t h y l ) - 5 - p h e n y l - l , 3 , 4 - o x a d i a -  

J~--N- 
_ ~  II II I~ 80I]qHOHzCHI- O~O/O--G~ H~ 

Melting Found, [ 
Yield, % point, % Empirical formula 

deg 

92,0 121--2 

77,7 153--4 

92,6 162--3 

95,0 198--9 

95,0 213--4 

91,0 167--8 
i 

t3,35 
13,20 
11,98 
11,45 
11,55 
ll,40 
9,00 
9,35 

15,00 
15,15 
14,10 
14,30 

C1 sH,sN aOaS 

C17H~TN 30 3S 

C, 6H14CIN aOaS 

ClsH14INaOaS 

C1 sill 4N 40~S 

CxsH18NaO4S 

Ca lcu - 

lated, % 

13,15 

12,28 

11,85 

9,23 

14,97 

14,50 

T e s t s  of b i o l o g i c a l  a c t i v i t y  of h y d r a z i d e s  and t h e i r  d e r i v a t i v e s ,  c a r r i e d  out  a t  the  S. O r d z h o n i k i d z e  
A l l - U n i o n  S c i e n t i f i c - R e s e a r c h  I n s t i t u t e  of P h a r m a c e u t i c a l  C h e m i s t r y ,  have  shown tha t  the  h y d r a z i d e s  of  N -  
p - c h l o r o - ,  N - p - i o d o b e n z e n e s u l f o n y l - f l - a l a n i n e  and of  N - p - t o l u e n e s u l f o n y l - f l - a l a n i n e  p o s s e s s  w e a k  a c t i v i t y  
wi th  r e s p e c t  to a c i d - p r o o f  s a p r o p h y t e  B 5 and to t u b e r c l e  b a c i l l i  in b i r d s  and man .  2 - ( N - A r y l s u l f o n y l a m i n o -  
e t h y l ) - 5 - p h e n y l - l , 3 , 4 - 0 x a d i a z o l e s  have  not  shown such  ac t i v i t y .  

E XPERIMENTAL 

Hydrazides of N-Arylsulfonyl-fi-alanine. A mixture of 0.05 moles of methyl ester of N-arylsulfonyl- 

fl-alanine, 0.I mole of hydrazine hydrate, and 50ml of ethyl alcohol was boiled on a water bath for 4 h. The 

alcohol was removed in vacuo. The resulting hyorazide was purified by recrystallization from alcohol 
(Table I). 

Nl-(N-Arylsulfonyl-fi-alanyl)-N2-benzoylhydrazines. To a solution of 0.01 mole of hydrazide of N- 
arylsulfonyl-fi-alanine in a tenfold excess of dry pyridine was added with stirring 0.01 mole of benzoyl chlo- 
ride. The temperature was maintained at 50-60~ after cooling, the mixture was poured into 200 ml of cold 

water. The precipitate was filtered off and washed with aqueous alcohol until the pyridine odor disappeared, 
and the product was then recrystallized from alcohol (Table 2). 
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2- (N-Ary l su l fony laminoe thy l ) -5 -pheny l - l , 3 ,4 -oxad iazo le s .  A mix tu re  of 0.005 mole of N l - ( N - a r y l s u l -  
fonyl - f l -a lanyl ) -N2-benzoylhydraz ine ,  0.05 mole of phosphorus  oxychlor ide  and 20 ml  of d ry  benzene was 
boi led for  3.5 hours .  To the cooled mix tu re  was added 100 ml  of cold wate r ,  and then it was  cooled in an 
iced bath.  The obtained p rec ip i t a t e  was f i l te red  off and r e e r y s t a l l i z e d  f rom alcohol (Table 3). 

Hydro lys i s  of 2 - (N-Ary l su l fony laminoe thy l ) -5 -pheny l - l , 3 ,4 -oxad iazo le s .  a. A mix tu re  of 1 g of 2- (N-  
p -ch lo robenzenesu l fony laminoe thy l ) -5 -pheny l - l , 3 ,4 -oxad iazo le  and 10 ml  of concent ra ted  hydrochlor ic  acid 
was heated  for  five hours  on a sand bath. Benzoic acid (0.1 g) subl imed in condense r '  After  cooling, the 
solution yielded 0.7 g of N-p-ch lorobenzenesu l fonylaminopropion ic  acid, the cons tants  of which agree  with 
the l i t e r a tu r e  data [8]. Hydrazine was detected qual i ta t ively (by the reduct ion of s i l ve r  f rom an ammoniaca l  
solution of s i l ve r  oxide and decolor iza t ion  of p o t a s s i u m  pe rmangana te  solution). 

b. A mix tu re  of 1 g of 2 - (N-p-eh lo robenzenesu l fony laminoe thy l ) -5 -pheny l - l , 3 ,4 -oxad iazo le  and 30 ml  
of 2% sodium hydroxide solution was heated to a comple te  d i sappearance  of p rec ip i ta te .  The solution was 
cooled and neut ra l ized  with hydrochlor ic  acid to pit 7.0. Yield, 0.82 g of p rec ip i ta te  r ep re sen t ing  a mix ture  
of benzoic and N-p-ch lorobenzenesu l fonylaminopropion ic  acids .  Benzoic acid was r emoved  by sublimation.  
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