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We have p rev ious ly  synthes ized a s e r i e s  of 3 - p h e n y l - 5 - m e t h y l - 4 - i s o x a z o l y l h y d r a z i n e s ,  which a r e  of in-  
t e r e s t  as biological ly  ac t ive  compounds [1, 2]. Our intention in the work  desc r ibed  he re  was to synthes ize  3-  
p h e n y l - 5 - m e t h y l - 4 - i s o x a z o l y l h y d r a z o n e s  and examine  t he i r  biologic act ivi ty .  

One of the methods fo r  the synthes is  of the s ta r t ing  3 -pheny l -5 -me thy l -4 - i soxazo ly lhyd raz ine  (1) is r e -  
duction of the produc t  of d iazot iza t ion of 3 - p h e n y l - 5 - m e t h y l - 4 - a m i n o i s o x a z o l e  (I D. 

~I~CO~T~F h~Iz �9 HCI HSC 6 qF--qT-~r=~-- NH ]~C6H ~ 

2" 217"X 

Aminoisoxazoles  can be diazot ized under  n o r m a l  conditions [3]. However  diazot izat ion of amine  II in 
aqueous m i n e r a l  acids fo rmed  the d iazoamino compound, t r i a zene  (III), in quanti tat ive yield.  One of the r e a -  
sons  fo r  the fo rma t ion  of the t r i a z e n e  is the low bas i c i ty  of amine  II (we de te rmined  its pK a as 7.45 by po-  
t en t i ome t r i c  t i t r a t ion  of its hydrochlor ide) .  We were  able to p r e p a r e  the diazo compound only by anhydrous 
d iazot iza t ion  with n i t rosy l su l fu r i c  acid following [4]. However ,  the l a rge  quantity of sulfur ic  acid caused dif-  
f icul ty  in the subsequent  reduct ion and in the isolat ion of hydraz ine  I. We t h e r e f o r e  developed a method fo r  
the d iazot iza t ion based  on that  of Simon and Brodka  [5]. However  a sma l l  amount  of the t r i a zene  was fo rmed  
in this case .  

We reduced the diazo compound with t in dichlor ide in hydrochlor ic  acid. The base  of hydraz ine  I de -  
composed  in a i r ;  its hydroch lor ide  was s table .  

React ion of hydraz ine  I with carbonyl  compounds gave a s e r i e s  of hydrazones  (IV-X). 

We ver i f i ed  the s t ruc tu re  of the hydrazones  by UV and IR spec t ro scopy  and po la rography .  The UV spec -  
t r a  of hydrazone IV-X have two m a x i m a  in the 225-270 and 302-370 nm reg ions .  The IR spec t r a  contain the 
c h a r a c t e r i s t i c  C = N s t re tch ing  f requneies  in the 1655-1620 cm -1 region,  a b road  band at 3380-3150 cm - i  
(VNH), and a band at 1580 cm - i  (u C = C). 

We c a r r i e d  out the po la rograph ic  reduct ion of the hydrazones  at  the rotat ing p la t inum disk e lec t rode  in 
the apro t ic  solvent  ace toni t r i le .  In the working potent ia l  range ( f rom 0 to - 2  V) the p o l a r o g r a m s  of the syn-  
thet ic  compounds a r e  one - s t ep  s - s h a p e d  cu rves ,  with the except ion of the two-wave po la rographic  cu rves  of 
reduct ion of hydrazones  V and X, which contain a n i t ro  group. The po la rograph ic  curves  co r re spond  to i r r e -  
v e r s i b l e  one -e l ec t ron  t r a n s f e r  with the fo rma t ion  of the rad ica l  anion [6, 7]. 

The po la rograph ic  p r o c e s s  of a l l  the compounds is diffusional ,  which is suppor ted  by the adherence to the 
l i nea r  dependence i :  = f(r der ived  f r o m  the Levich equation [8] fo r  the diffusion p r o c e s s  a t  a rota t ing disk 
e lec t rode .  

The reduct ion potent ia ls  of  the hydrazones  a r e  s u m m a r i z e d  in Table  1. 

We examined the antFviral  act iv i ty  of the hydrazones  toward  influenza v i ru se s  A2 and B in t e s t s  on de -  
veloping chick e m b r y o s  and mice .  The p ro t ec t ive  index of the hydrazones  a r e  33-46%. 
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We assayed the i r  ant i tumor  effect  in mongrel  mice  with the t ransplantable  tumors  sa rcoma  37, adeno-  
ca rc inoma  AK-755, and Lewis ' s  lung tumor .  The compounds were  adminis te red  in s ta rch  s lu r ry .  We found 
that some o f  the synthetic hydrazones  s t imulate  the growth of adenocarc inoma AK-755 by 27-55%: The com-  
pounds had no substantial  an t i tumor  effect .  

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

The potent iometr ic  t i t ra t ion  of 3 -pheny l -5 -methy l -4 -amino i soxazo le  hydrochlor ide  was ca r r i ed  out in 
50% alcohol at  concentra t ion 0.01 M with a pH-340 mi l l ivo l tmete r  using 0.1 N sodium hydroxide; the t i t r a -  
t ion curve  was r eco rded  on a PSR-01 record ing  potent iometer .  

Po la rography  was ca r r i ed  out with a P-5827M potent ios ta t  and a PDP-4-002 r e c o r d e r .  The r e f e r ence  
e lec t rode  was the Ag/Ag + sys tem in ace toni t r i l e .  The supporting e lec t ro ly te  was te t rabuty lammonium iodide. 

The IR spec t r a  were  r eco rded  on a UR-20 (East  Germany) in Vaseline oil and the UV spec t ra  on a 
Beckman M-26 spec t ropho tomete r  (West Germany) in ethanol. 

Analytical  t h in - l aye r  chromatograph was ca r r i ed  out on Silufol UV-254 plates  in the solvent sys tem 
c h l o r o f o r m - m e t h a n o l  (8 : 1). The ch romatograms  were  visual ized in UV light at 254 nm. 

3 -Pheny l -5 -methy l -4 - i soxazo ly lhydrazone  (I). Diazotization. A. Amine II (1.74 g, 0.01 mole) was d is -  
solved in hot acet ic  acid (21 ml). The solution was rapidly cooled to room t em p e ra tu r e  with ice and slowly 
added to a solution of n i t rosy lsu l fur ic  acid. This was p repa red  by dissolving finely powdered sodium ni t r i te  
(0.78) in concentra ted sulfur ic  acid (13.3 ml) at  70~ followed by cooling to room tempera tu re .  After  the 
addition the m i x ,  re  was s t i r r ed  for  30 rain. 

B. The amine (1.74 g, 0.01 mole) was dissolved with warming in 7.2% hydrochlor ic  acid (76 ml) and 
the solution was poured into a s t i r r e d  w a t e r - i c e  mi .x~re  while the t em p e ra tu r e  was maintained at about 0~ 
Dry sodium n i t r i t e  (0.69 g) was added and the mix ture  was kept fo r  30 rain. 

Reduction. To the resul t ing reac t ion  m i x ,  re  with s t i r r ing  and cooling was added a solution of t in di-  
chlor ide  (6 g) in hydrochlor ic  acid (60 ml).  The mix ture  was kept  at 0~ for  1 h and then 40% sodium hydrox-  
ide solution (40 ml) was added unti l  alkaline while the t em p e ra tu r e  was maintained below 20~ The hydraz ine  
was ex t rac ted  with e ther  (4 x 50 ml). The e the rea l  ex t rac t s  were  dr ied  over  sodium sulfate and e the r  was 
s t r ipped off under  an iner t  gas. The yield was 88% by method A and by 83% by method B. 

3 -Pheny l -5 -me thy l -4 - i soxazo ly lhydraz ine  Hydrochlor ide .  Hydrazine I (1.6 g) was t r ea ted  with ethanol 
(20 ml) sa tura ted  with hydrogen chlor ide .  E the r  was added and the mixture  was left  overnight.  The p rec ip i -  
ta te  was f i l t e red  off and washed with e ther .  The yield was 92.5%, mp 193~ (from aqueous alcohol),  Rf 0.423. 
Found, %: C 53.58; H 5.61; N 18.21; C1 15.61. C10HllN30"HC1. Calculated, %: C 53.22; H 5.35; N 18.64; 
C1 15.71. IR spec t rum,  9, cm-l :  740, 1580, 1625, 2700, 2920, 3215. UV spec t rum,  rim, (log r): 236 (4.11), 
390 (4.98). 

2-Hydroxybenzaldehyde 3 -Pheny l -5 -methy l -4 - i soxazo ly lhydrazone  (IV). To a solution of the base  of 
hydraz ine  I (1.89 g, 0.01 mole) in solvent  (10 ml) was added 2-hydroxybenzaldehyde (1.05 ml,  0.01 mole).  The 
solution was ref luxed fo r  10 rain and then cooled. The prec ip i ta te  was f i l te red  off and washed with alcohol.  
Compounds V-X were  p repa red  in the same way. Some physical  p rope r t i e s  and the resu l t s  of e lementa l  an-  
a lys is  a re  summar ized  in Table 1. 

1, 3-B is (3 -phenyl -5-methyl -4- i soxazoly l ) t r iazene  (HI). To the diazo compound p repa red  by method A 
f rom  the amine (1.74 g, 0.01 mole) was added with s t i r r ing  and cooling a solution of amine II (1.74 g, 0.01 
mole) in ethyl alcohol (5 ml). The m i x ,  re  was left  f o r  30 rain and then neut ra l ized  with 30% sodium hydrox-  
ide solution and ex t rac ted  with e the r  (2 • 100 ml). The e therea l  ex t rac t s  were  dr ied  over  sodium sulfate. 
The e the r  was s t r ipped off and the reac t ion  mixture  was t r ea ted  with ethanol sa turated with hydrogen chlo-  
r ide .  The prec ip i ta te  was f i l t e red  off. The yield was 14.5%, mp 175~ (from alcohol),  Rf 0.596. Found, %: 
C 55.31; H 4.3; N 16.25; C1 16.40. C20H17N502"HC1. Calculated,  %: C 55.56; H 4.43; N 16.10; C1 16.40.. IR 
spec t rum,  lJ, cm-l :  780, 1465, 1565, 1615, 1650, 2170, 2800, 3270, 3430. 
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