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It has been  shown that  1 ,3- th iazol id ine-2 ,4-dione  and 1 ,3-oxazol id ine-2 ,4-d ione  r e a c t  with 
hydraz ine  with a r e a r r a n g e m e n t  of the r ing to f o r m  a t r iazol inone r ing.  In each case ,  the 
reac t ion  begins  with the fo rmat ion  of an ionic adduct of hydraz ine  with the azolidinedione. 
On heating,  the adduct undergoes  decycl iza t ion (water ca ta lyzes  the p r o c e s s ) .  The fu r the r  
course  of the reac t ion  is governed by the t e m p e r a t u r e  and pH of the medium,  which d e t e r -  
mine whether  dehydrat ion of the in te rmedia te  product  with the fo rmat ion  of a t r iazol inone 
r ing (in acid media) o r  r e a r r a n g e m e n t  into a 1 - a c y l s e m i c a r b a z i d e  (at e levated t e m p e r a -  
tures)  p r e dom i na t e s .  The influence of subst i tuents  in the thiazolidinone r ing on the course  
of the reac t ion  has  been studied. 

An account of the compet ing cycl izat ion of d iacylhydraz ines  has  been given p rev ious ly  [1]. The p r e s -  
ent p a p e r  r e p o r t s  invest igat ions of a reac t ion  d i scovered  by us - the r e a r r a n g e m e n t  of th ia -  and oxazol idine-  
dione rings.(I)  into the t r iazol inone r ing (ID [2] ( recycl iza t ion react ion) under  the action of hydrazine:  

O~r------N H N~H4 N-----N H 
t~.XA~O (H +) HXx/~N~.~O ,, II a x = s , b  x = o  

H 
la, b Ila,.b 

The s t ruc tu re  of compounds II follows f r o m  the i r  e l emen ta ry  composi t ions  and chemica l  p r o p e r t i e s  
and has  been shown by the independent synthes is  of IIa  f r o m  isorhodanine and hydraz ine  [2], and it is a lso 
conf i rmed by the phys icochemiea l  p r o p e r t i e s  of the l a t t e r  - in p a r t i c u l a r  its IR spec t ra ,  in which the sulf -  
hydryl  group is r e p r e s e n t e d  by a na r row  med ium- in t ens i ty  absorpt ion  band at 2575 cm -1. The same group 
is r evea led  by the reac t ion  with sodium n i t rop rnss ide .  Compounds II do not give reac t ion  for  a p r i m a r y  
hydraz ine  group with Feh l ing ' s  reagent  and do not f o r m  condensation products  with aldehydes in an e than-  
olic medium,  which shows the absence  of f ree  amino groups ,  and they dissolve  in a lkal ies ,  being r e p r e -  
c ipi ta ted by ac ids .  

The reeyc l i za t ion  of Ib t akes  place  m o r e  read i ly  than that of Ia and can be p e r f o r m e d  even without 
m ine ra l  acids .  

When the reac t ion  of the azolidinediones with hydrazine  is  c a r r i e d  out below 0~ it is poss ib le  to 
isola te  compounds to which, f r o m  the i r  chemica l  and phys icochemica l  p r o p e r t i e s  and e l e m e n t a r y  compos i -  
t ions ,  it is poss ib le  to a s c r i be  the s t ruc tu re  of ionic adducts of the cor responding  azolidinedione with 
hydraz ine  (HI, see scheme) .  Thus,  in the action of benzaldehyde on III in neut ra l  med ium at r o o m  t e m p e r a -  
tu re  the hydraz ine  is e l iminated a lmos t  quanti tat ively in the f o r m  of benzylidene azine.  Compounds III give 
a pos i t ive  reac t ion  for  a hydraz ine  group with Feh l ing ' s  reagent  (accompanied by the evolution of nitrogen) 
and they p o s s e s s  the high e l ec t r i ca l  conductivity c h a r a c t e r i s t i c  for  organic  sa l t s  and a high solubil i ty in 
w a t e r  and insolubil i ty ino rgan ic  solvents .  On acidif icat ion,  the cor responding  azolidinedione is r e c o v e r e d .  

* Fo r  Communicat ion I, see [1]. 
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When the t e m p e r a t u r e  is r a i s e d  to that of the r o o m  in the p r e sence  of wa t e r ,  compounds ffl a re  con-  
v e t t e d  into the i som er i c  compounds IV. Since in anhydrous solvents  this t r ans fo rma t ion  takes  place  v e r y  
slowly even on prolonged heating,  it may  be a s sumed  that wa t e r  ca ta lyzes  it. The e lec t r i ca l  conductivity of 
compounds IV, in con t ras t  to III ,  is v e r y  low. The i r  p r o p e r t i e s  a re  obviously connected with the r ing-cha in  
t a u t o m e r i s m  IV ~- IV ' .  The exis tence  of the f o r m  IV, pos se s s ing  a p r i m a r y  hydrazine  group,  is conf i rmed 
by the quanti tat ive fo rmat ion  of N-benzyl idene de r iva t ives  V, even at r o o m  t e m p e r a t u r e .  

However ,  Feh l ing ' s  reagent  (i.e.,  in an alkal ine medium) does not detect  the hydrazine  group.  This  
m a y  show that  the hydraz ine  group is p r e sen t  in the bound state  in an alkaline medium,  i .e . ,  the cyclic  fo rm 
IV'  is  s tabi l ized by the fo rmat ion  of a sa l t  VI, and the equi l ibr ium is  shifted comple te ly  in its direct ion.  
The p o t a s s i u m  sal t  of this  f o r m  (Via) has  actual ly  been isolated f r o m  an ethanolic solution of KOH; on c a r e -  
ful neut ra l iza t ion  with acet ic  acid the initial compound r ep rec ip i t a t ed .  

HX IN =~H C6Hs HX H HX H H 

y IV IV' VI 

In absolute ethanol containing hydrogen chlor ide ,  compounds IV fo rm the stable insoluble chlor ides  
VII, i .e . ,  the acycl ic  f o r m  is s tabi l ized by sal t  fo rmat ion  at the hydraz ine  group.  On being heated in an-  
hydrous  so lvents ,  the l a t t e r  a re  slowly conver ted  into II, obviously because  of so lvolys i s .  

O % - -  
"r C ? o  ,o ,, 

IV XH N ~ H  2. HCI or  H20 

VII 

In an aqueous medium,  these  sa l t s  (just l ike IV on acidif icat ion in the p r e sence  of water)  a re  con-  
ve r t ed  v e r y  rap id ly  into II. In the absence  of acids  the heating of IVa a lso  f o r m s  a ce r ta in  amount of IIa - 
the acid is a ca ta lys t  of the p r o c e s s .  

In an aqueous medium at r o o m  t e m p e r a t u r e ,  compounds IV gradual ly  hydro lyze  to glycolic  acids and 
s e m i c a r b a z i d e .  

IV HOH, HX_CH2_COO H + H2N_CO~NHNH2 

The IR s p e c t r a  of IVa c l ea r l y  show the absorpt ion band of a sulfhydryl  group at 2495 cm -1. 

The course  of the recyc l iza t ion  reac t ion  of the azol idinediones under  the action of hydraz ine  hydrate  
m a y  the re fo re  be r e p r e s e n t e d  by the following scheme:  

I N2H4 t~ (H+) " 
,, I .N2H 4 ~ IV ~ IV' ~ II 

I I I  --H20 

When the t e m p e r a t u r e  is r a i s ed  the reac t ion  of the azolidinediones with hydrazine  t akes  place  p r e -  
dominant ly  with the fo rmat ion  of 1 - a c y l s e m i e a r b a z i d e s  (VIII), into which III and IV a re  l ikewise  conver ted  
on heating.  These  t r a n s f o r m a t i o n s  r e p r e s e n t  a new r e a r r a n g e m e n t  (a s e m i c a r b a z i d e  r ea r r angemen t )  which 
is  a l te rna t ive  to recyc l iza t ion  and takes  place  on heating both in organic  solvents  and in wa te r .  

o% ~H2 
N2H 4 t ~ t ~ 

I " I l l  - -  IV ~ I V ' - -  A (  XNH__NH/~O 
--XH VIII 

F r o m  the i r  e l e m e n t a r y  composi t ions ,  compounds VIII a re  i s o m e r s  of IV, but d i f fer  in p r o p e r t i e s .  
Like compound IV, they do not r e a c t  with Feh l ing ' s  solution, but the i r  benzylidene de r iva t ives  a r e  fo rmed  
under  m o r e  s e v e r e  conditions,  which may  show the absence  of a p r i m a r y  hydraz ine  group.  

C6H5 CHO' t ~ O~, ~J ~ CHOCoH5 
v i i i  ~;,,,. ~./% 

AcOH + AcONa ~X 
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Compounds VIII do not undergo fu r the r  cycl izat ion under  the conditions of the convers ion  of IV into II. 
On being boiled in acet ic  acid,  compounds VIII a r e  conver ted  into d ica rbamoylhydraz ine ,  while compounds 
IV f o r m  t r iazo l inones ;  X is obtained f r o m  semica rbaz ide  under  the same  conditions. 

to t r 
VIII ~ H2N--CO--NHNH--CO--NH 2 ~ 2H2N--CO--NHNH 2 

X 

The s t ruc tu re  of VIII has  also been shown by independent synthes is  f r o m  the f r agmen t s .  

H X - - C H ~ C O O H  + H 2 N N H - - C O - - N H  2 ~ VIII 

The IR spec t r a  of VIIIa have the band of a sulfhydryl  group at 2580 cm -1. 

It mus t  be mentioned that the synthes is  of 4 - m e r c a p t o a c e t y l s e m i c a r b a z i d e  r epor t ed  by Wella is not 
c o r r e c t .  The synthetic  product  with mp 1320C mentioned by this  author  is actual ly  its i s o m e r  VIIIa: the 
a s sumed  product  should have mel ted  at 120~ (see Exper imenta l ) .  

Alkyl subst i tuents  in posi t ion 5 of 1 ,3- th iazol id ine-2 ,4-dione  d i rec t  the p r o c e s s  in an ethanolic medium 
to the fo rmat ion  of r e a r r a n g e m e n t  products  and in wa t e r  to decomposi t ion into substi tuted thioglycolie acids 
and s emica rbaz ide .  The decomposi t ion  of the r ing to thioglycolic acid and the cor responding  s emica rbaz ide  
der iva t ive  both in ethanolic (slow) and in aqueous (very fast) media  is f avored  by subst i tuents  in posi t ion 3, 
in analogy with p rev ious  work  [4]. 

It  follows f r o m  what has  been said above that  the reac t ion  of the azolidinediones with hydraz ine  can 
take p lace  in the d i rec t ion  e i the r  of r ecyc l i za t ion  or  of r e a r r a n g e m e n t :  the d i rec t ion of the reac t ion  is  de-  
t e r m i n e d  by the t e m p e r a t u r e  of the p r o c e s s  and the pH of the med ium main ly  at the stage of the t r a n s f o r m a -  
tion of IV'  by dehydra t ion  into t r i azo l inones  (in an acid medium) or  by r e a r r a n g e m e n t  into 1 - a c y l s e m i c a r b -  
az ides  (at e levated  t e m p e r a t u r e ) .  F r o m  this ,  the f ea tu res  of the course  of the reac t ion  with subst i tuted 
azol idinediones a lso  become  unders tandable .  Since subst i tuents  in posi t ion 5 s tabi l ize  the r ing,  to p e r f o r m  
decycl iza t ion  (the s tage of the fo rmat ion  of IV) a h igher  t e m p e r a t u r e  is n e c e s s a r y  or  e l se  the s ta r t ing  m a -  
t e r i a l  is r e c o v e r e d .  But under  these  conditions r e a r r a n g e m e n t  a lso  t akes  p lace ,  and the in te rmedia te  c o m -  
pounds can no longer  be isolated.  The cour se  of the reac t ion  when subst i tuents  a r e  p r e sen t  in posit ion 3 
can be explained analogously,  but in this case  it appea r s  that  the hydrolyt ic  decomposi t ion of IV takes  place  
m o r e  rapidly .  

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

The in f ra red  s pec t r a  of the compounds were  r eco rded  on a UR-10 doub le -beam ins t rument  (Zeiss)  in 
t ab le t s  with p o t a s s i u m  b romide .  The specif ic  e l ec t r i ca l  conduct ivi t ies* were  de te rmined  at a cu r ren t  f r e -  
quency of 1 kHz. 

Adduct of Hydraz ine  with 1 ,3-Thiazol id ine-2 ,4-d ione  (IIIa). A suspension of 11.7 g (0.1 mole) of 1,3- 
th iazol id ine-2 ,4-dione  (Ia) in 30 ml  of methanol  was  ccoled to -10~  and, with s t i r r ing ,  a cooled solution of 
5 ml  (0.1 mole) of hydraz ine  hydra te  in 10 ml  of methanol  was  added. After  20 min,  the white p rec ip i ta te  
that had fo rmed  was f i l t e red  off. Yield quanti tat ive,  mp about 60~ The reac t ion  with FeMing ' s  r eagen t  
fo r  a hydraz ine  group was pos i t ive  (accompanied by the evolution of nitrogen) ; with benzaldehyde benzyl id-  
ene azine with mp  92~ was  formed.  On carefu l  neut ra l iza t ion  with acet ic  acid,  the initial Ia was  r ecove red .  
Compound IIIa is  r ead i ly  soluble in w a t e r  and l e s s  read i ly  in ethanol and is insoluble in o ther  organic  so l -  
vents .  The specif ic  e l ec t r i ca l  conductivi ty at 25~ of a 0.1 M solution of Ilia in methanol  u = 2.28 �9 10 -3 
ohm - 1 / c m  -1, i .e . ,  of the o r d e r  of the e l ec t r i ca l  conductivity of organic  sa l t s  and cons iderably  exceeding the 
conductivi ty (under the same conditions) of the components  - thiazolidinedione 9.3 �9 10 -5 ohm - I / c m  -1 and 
hydraz ine  hydra te  2.13 �9 10 -5 o h m - l / c m  - t .  Found %: N 27.94; S 21.20. C3HTN~O2S. Calculated %: N 28.13; 
S 21.47. 

4 - M e r c a p t o a c e t y l s e m i c a r b a z i d e  (IVa). a.  With s t i r r ing ,  2.5 ml  (0.05 mole) of hydraz ine  hydra te  was 
added in smal l  por t ions  to a suspension of 5.85 g (0.05 mole) of 1 ,3- th iazol id ine-2 ,4-dione in 25 ml  of 
methanol .  Af ter  an hour,  the resul t ing  homogeneous solution deposi ted a p rec ip i t a te .  Af ter  standing for  3 h, 
it was  f i l te red  off and was washed with methanol  and e ther .  Yield 4.5 g (61%), mp 120~ (decomp.;  the 

*The authors  e x p r e s s  the i r  gra t i tude to O. I.  Kachurin for  the help given in the e lec t r i ca l  conductivity 
m e a s u r e m e n t s .  
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cap i l l a ry  was introduced close to the mel t ing point).  White l a m e l l a r  c r y s t a l s ,  soluble in d i m e t h y l f o r m a m -  
ide and dimethyl  sulfoxide, spar ingly  soluble in wa te r ,  insoluble in the usual  organic  solvents .  The r eac t ion  
with Feh l ing ' s  r eagen t  for  a p r i m a r y  hydraz ine  group is negat ive .  Found %: C 24.30; H 4.95; N 28.33; S 
21.61. CsHTN302S. Calculated %: C 24.16; H 4.69; N 28.18; S 21.47. 

In wa te r ,  IVa decomposes  to thioglycolic  acid (which can be detected by smel l  a f t e r  only a few min-  
utes) and s emica rbaz i de ,  identified in the f o r m  of benzaldehyde s emica rbazone ,  mp 222~ 

b. At r o o m  t e m p e r a t u r e  in ethanol (in the p r e s e n c e  of water ) ,  ]]Ia is conver ted  a lmos t  quanti tat ively 
into IVa, mp 120~ giving no dep res s ion  of the mel t ing point with the preceding  sample .  

Benzaldehyde 4 - M e r c a p t o a c e t y l s e m i c a r b a z o n e  (Va). To a suspension of 0.75 g (0.005 mote) of IVa in 
10 ml  of methanol  was added 0.53 ml  (0.005 mole) of benzaldehyde.  The yellow crys ta l l ine  p rec ip i ta te  ob- 
ta ined as a r e su l t  of the reac t ion  was f i l t e red  off and washed with ethanol and e ther .  Yield 1.11 g (94%). 
Co lo r l e s s  c r y s t a l s  insoluble in w a t e r  and soluble on heating in alcohols  and dioxane, mp 151~ (f rom ethan-  
ol). Found %: N 17.55; S 13.80. C10HllN302S. Calculated %: N 17.72; S 13.50. 

P o t a s s i u m  Salt of 5 - H y d r o x y - 5 - m e r c a p t o m e t h y l - l , 2 , 4 - t r i a z o l i d i n - 3 - o n e  (Via). One g r a m  (0.0067 
mole) of IVa was  added to a solution of 0.4 g (0.007 mole) of caust ic  po tash  in 5 ml of methanol .  F i r s t  the 
substance  d issolved,  and then a voluminous  white p rec ip i ta te  deposi ted,  which was f i l te red  off and washed  
with methanol .  Yield 1.1 g (87%). mp 175-180~ It did not give the reac t ion  for  a hydraz ine  group with 
Feh l ing ' s  r eagen t .  It de l iquesced in the a i r .  On t r e a t m e n t  with an equ imota r  amount of acet ic  acid in 
methanol ,  the s ta r t ing  m a t e r i a l  r ep rec ip i t a t ed .  Found %: N 22.08; S 16.81. CsH6KNaO2S. Calculated %: 
N 22.34; S 17.02. 

Hydrochlor ide  of 4 - M e r c a p t o a c e t y l s e m i c a r b a z i d e  (VIIa). 0.75 g (0.005 mole) of IVa was t r ea t ed  with 
5 ml  of concent ra ted  methanol ic  hydrogen chlor ide .  The resu l t ing  product  was f i l te red  off and washed with 
methanol  and e ther .  Yield 0.73 g (79%), c o l o r l e s s  c r y s t a l s ,  mp 215~ Found %: C 19.63; H 4.59; C1 18.92; 
S 17.05. CsHsC1N302S. Calculated %: C 19.41; H 4.31; C1 19.14; S 17.25. 

The t r e a t m e n t  of VIIa with an equ imolecu la r  amount of hydraz ine  hydra te  in ethanol led to the p r e -  
cipi tat ion of the s ta r t ing  m a t e r i a l ,  yield 95%, mp 120~ 

5 - M e r c a p t o m e t h y l - l , 2 , 4 - t r i a z o l i n - 3 - o n e  ffIa), a. With s t i r r ing ,  2.5 ml  (0.05 mole) of hydraz ine  
hydra te  was  added to a suspens ion of 5.8 g (0.05 mole) of 1 ,3- th iazol id in-2 ,4-dione  in 20 ml  of methanol .  
A homogeneous  solution was f i r s t  f o rmed ,  but a f t e r  an hour  this c rys t a l l i zed .  After  3 h, 40 ml  of a 1N so-  
lution of hydroch lor ic  acid (to give pH ~4) was rap id ly  added wi th  s t i r r ing .  A homogeneous  solution was 
again fo rmed  f r o m  which a white c rys ta l l ine  p rec ip i t a te  deposi ted,  and this was f i l te red  off and was washed 
with wa te r ,  ethanol,  and e ther .  Yield 3.9 g (60%). mp 218~ (f rom water ) ,  giving no depress ion  of the me l t -  
ing point with a sample  obtained by the method desc r ibed  p r ev ious ly  [2]. It d i s so lves  in d ime thy l fo rmamide  
and dimethyl  sulfoxide and, with m o r e  difficulty,  in wa te r ,  and it is insoluble in a lcohols ,  dioxane,  and benz-  
ene. Feh l ing ' s  reac t ion  :for a hydraz ine  group is negat ive;  it does not r eac t  with benzaldehyde in ethanol at 
r o o m  t e m p e r a t u r e ,  and with sodium n i t rop rus s ide  in the p r e s e n c e  of sodium carbona te ,  unlike th iazol id ine-  
dione, it g ives  a c r i m s on  colora t ion.  Found %: C 27.40; H 4.04; N 32.12; S 24.68. C~HsNsOS. Calculated %: 
C 27.48; H 3.81; N 32.06; S 24.42. 

b__~. 7.45 g (0.05 mole) of IVa was  added to 50 ml  of 1N aqueous hydrochlor ic  acid and the mix tu re  was 
s t i r r e d  until d issolut ion was comple te .  The white c rys ta l l ine  p rec ip i t a te  that deposi ted a f te r  20 min was 
f i l te red  off and was washed  with wa t e r ,  ethanol,  and e ther .  Yield 6.1 g (93%). mp 218~ (from water ) .  

c_ The action of w a t e r  on VIIa f i r s t  f o rmed  a solution, which then deposi ted Ha, mp 218~ 

d__~. A suspens ion of 0.93 g (0.005 mole) of VIIa in 10 ml  of dioxane was  boiled for  an hour ,  a f t e r  which 
the insoluble res idue  (0.85 g) was  f i l t e red  off and suspended in 5 ml  of methanol ,  and the suspens ion was  
neu t ra l i zed  with 0.25 ml of hydraz ine  hydra te .  This  gave 0.25 g (33%) of a white l a m e l l a r  p rec ip i t a t e  of 1- 
m e r e a p t o a c e t y l s e m i c a r b a z i d e ,  mp 132~ showing no depress ion  of the mel t ing point with an authentic sample .  
Neutra l iza t ion of the m o t he r  l iquor  p rec ip i t a ted  0.3 g (46%) of Ha, mp 218~ giving no dep res s ion  of the 
mel t ing  point with e i ther  of the above-obta ined  s a m p l e s  of IIa.  

1 - M e r c a p t o a c e t y l s e m i c a r b a z i d e  (VIIIa). a.  A suspension of 5.85 g (0.05 mole) of 1 ,3- th iazol id ine-2 ,4-  
dione in 10 ml  of methanol  was  t r ea t ed  with 2.5 ml  (0.05 mole) of hydraz ine  hydra te ,  and the resul t ing  solu-  
tion was boiled fo r  30 min.  The p rec ip i t a t e  that deposi ted on cooling was  f i l te red  off and was washed with 
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methanol  and e ther .  Yield 4.55 g. The product  obtained was dissolved in 20 ml  of ethanol and the undis-  
solved res idue  was  f i l t e red  off; it cons is ted  of l Ia  [0.75 g (12%), mp 218~ The f i l t ra te  deposi ted a v o lu m-  
inous p rec ip i t a t e  of VIIIa.  Yield 3.7 g (50%). White c r y s t a l s  r ead i ly  soluble in wa te r ,  m o r e  spar ingly  in 
ethanol,  mp  132~ ( f rom ethanol).  Feh l ing ' s  reac t ion  for  a hydraz ine  group was negat ive .  Found %: C 
24.27; H 4.81; N 28.50; S 21.26. C3HTN302S. Calculated %: C 24.16; H 4.69; N 28.28; S 21.47. 

b. A mix tu re  of 2.98 g (0.02 mole) of ]IIa in 10 ml of absolute ethanol was  boiled in a f lask  with a r e -  
flux condenser  fi t ted with a ca lc ium chloride tube for  20 min.  A homogeneous  solution was  fo rmed .  After  
the ethanol had been dis t i l led off in vacuum,  the res idue  was  t r ea t ed  with e ther .  A white c rys ta l l ine  p r e -  
cipi tate  deposi ted,  which was  f i l t e red  off and washed with methanol  and e ther .  Yield 2.1 g. On r e c r y s t a l -  
l izat ion f r o m  ethanol,  0.1 g of undissolved IIa was separa ted  off, a f t e r  which 1.9 g (61%) of VIIIa,  mp 131~ 
was  obtained. 

c. A mix tu re  of 1.49 g (0.01 mole) of IVa and 10 ml of wa t e r  was  boiled for  10 min and was then 
evapora ted  on the wa te r  bath. The res idue  c rys t a l l i zed  on t r e a t m e n t  with methanol .  The c r y s t a l s  we re  
washed with ethanol,  yield 1.05 g. On c rys ta l l i za t ion  f r o m  ethanol,  t r a c e s  of insoluble IIa  were  separa ted  
off, a f t e r  which 1.0 g (67%) of VIIIa,  mp 131~ (f rom ethanol) was  obtained. 

The methanol ic  f i l t ra te  obtained f i r s t  was  t r ea ted  with 0.5 ml of benzaldehyde.  A yellow prec ip i ta te  
of benzylidine az inedepos i ted ;  yield 0.3 g (15%), mp 92~ The mothe r  l iquor  was  t r ea t ed  with wa te r ,  w h e r e -  
upon a white p rec ip i t a t e  of benzaldehyde semica rbazone  deposited;  yield 0.25 g (15%), mp 220~ (f rom 
methanol) .  

d. A suspension of 1.49 g {0.01 mole) of IVa in 10 ml  of absolute t e r t -bu tanol  in the p r e sence  of 0.2 
ml  (0.02 mole) of p iper id ine  was  boiled with s t i r r ing  in a f lask  with a ref lux condenser  fitted with a ca lc ium 
chloride tube for  40 rain. Af te r  cooling, a white pulverulent  p rec ip i ta te  of VIIIa was f i l te red  off. Yield 1.2 
g (80%), mp 130-132~ 

e. A mix tu re  of 3.75 g (0.05 mole) of s emica rbaz ide  and 3.5 ml (0.05 mole) of thioglycolic acid in 10 
ml  of ethanol was  boiled for  2 h. The white p rec ip i ta te  that deposi ted a f t e r  cooling was washed with ethanol 
and e ther .  Yield 5.6 g (75%), mp 132~ ( f rom ethanol),  m ix tu r e s  with the preceding  samples  giving no de-  
p r e s s i o n  of the mel t ing point.  

N - B e n z y l i d e n e - l - m e r c a p t o a c e t y l s e m i c a r b a z i d e  (IX). A solution of 1.49 g (0.01 mole) of VIIIa in 15 
ml  of glacia l  acet ic  acid was  t r e a t ed  with 0.5 g of sodium aceta te  and 1.06 ml  (0.01 mole) of benzaldehyde.  
The mix tu re  was  boiled for  30 min  and cooled, and the p rec ip i ta te  that deposi ted was f i l te red  off and washed 
with wa te r ,  ethanol,  and e ther .  Yield 1.5 g (63%), mp 249~ Found %: N 17.73; S 13.40. CIoHllN302S. Cal-  
culated %: N 17.72; S 13.50. 

1 ,2 -Dica rbamoylhydraz ine  (X). A mix ture  of 0.005 mole  of VIIIa or  b and glacial  acet ic  acid was  
boiled for  2 h (VIIIa) o r  6 h (VIIIb). The white p rec ip i ta te  that deposi ted was f i l te red  off; yield 70%; mp 
248~ (f rom water)  (247~ [5]). 

The same  substance  was obtained on boiling the s emica rbaz ide  in acet ic  acid. 

1 - ~ - M e r c a p t o b u t y r o y l s e m i c a r b a z i d e .  A mix tu re  of 0.7 g (0.005 mole) of 5 -e thy l - l , 3 - th i azo l id ine -2 ,4 -  
dione and 0.25 ml  (0.005 mole) of hydraz ine  hydra te  in 2 ml  of methanol  was  boiled for  i h, a f t e r  which the 
methanol  was evapora ted  off on the w a t e r  bath. The resul t ing  oily product  was t r ea ted  with dichloroethane 
and the p rec ip i t a te  fo rmed  was f i l t e red  off; yield 0.5 g (28%). White ac i cu la r  c r y s t a l s ,  mp 158-160~ (f rom 
ethanol).  Feh l ing ' s  r eac t ion  for  a hydraz ine  group was negat ive ,  and the substance did not r eac t  with benz-  
aldehyde in ethanol.  Found %: C 34.01; H 6.44; N 23.77; S 17.81. CsHI1N302S. Calculated %: C 33.89; H 
6.21; N 23.73; S 18.08. 

At room t e m p e r a t u r e  the reac t ion  of 5 -e thy l - l , 3 - th i azo l id ine -2 ,4 -d ione  with hydrazine  hydra te  did 
not take p lace  e i the r  in ethanol or  wa te r ,  and the s ta r t ing  m a t e r i a l s  we re  r e c o v e r e d  (the hydraz ine  in the 
f o r m  of benzylidene azine).  

4 - P h e n y l s e m i c a r b a z i d e .  a. A mix ture  of 1.93 g (0.01 mole) of N-pheny l - l ,3 - th iazo l id ine -2 ,4 -d ione  
and 10 ml  of 25% hydraz ine  hydra te  (0.05 mole) was  brought to the boil,  fo rming  a homogeneous solution 
f r o m  which, a f t e r  cooling,  a white c rys ta l l ine  p rec ip i ta te  of 4 -pheny l semica rbaz ide  deposited;  yield 1.1 g 
(73%), mp 122~ giving no dep res s ion  of the mel t ing point with an authentic sample .  
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b. A mix ture  of 1.93 g (0.01 mole) of N-pheny l - l , 3 - th i azo l id ine -2 ,4 -d ione ,  0.6 g (0.012 mole) of 
hydraz ine  hydra te ,  and 10 ml  of n -p ropano l  was  boiled for  5 h. The prec ip i ta te  that deposi ted was f i l te red  
off and washed with hot methanol  and e ther .  Yield 0.9 g (667c). White c rys ta l l ine  substance ,  mp 280~ 
consis t ing of 1 ,2 -b i s (n -pheny lca rbamoyl )hydraz ine .  The mo the r  l iquor  deposi ted 0.4 g (207c) of unchanged 
N-pheny l - l , 3 - th i azo l id ine -2 ,4 -d ione ,  mp 144~ F r o m  the f i l t ra te ,  benzaldehyde prec ip i t a ted  0.3 g (12%) 
of white ac i cu l a r  c r y s t a l s  of benzaldehyde 4 - p h e n y l s e m i c a r b a z o n e ,  mp 170-172~ 

4 - H y d r o x y a c e t y l s e m i c a r b a z i d e  (IVb). At -10~  0.25 ml  (0.005 mole) of hydrazine  hydra te  was added 
to a suspension of 0.5 g (0.005 mole) of 1 ,3-oxazol id ine-2 ,4-d ione  in 1 ml of methanol .  An oily liquid de-  
pos i ted  which apparen t ly  consis ted  of an adduct of hydraz ine  with 1 ,3-oxazol id ine-2 ,4-d ione:  Fehl ing ' s  r e -  
act ion for  a hydraz ine  group was  posi t ive;  on acidif icat ion,  the initial Ib with mp 89-90~ deposi ted,  and 
benzaldehyde yielded benzylidene azine.  

The mix tu re  was  d isso lved  in 2 ml  of methanol  and the solution was kept at room t e m p e r a t u r e  for  4 h. 
The white l a m e l l a r  p rec ip i ta te  that deposi ted was  washed with methanol  and ether.  Yield 0.3 g (47%), mp 
121~ (decomp.,  f r o m  methanol) .  Found %: C 27.33; H 5.48; N 31.70. C~HTN30 a. Calculated %: C 27.07; 
H 5.26; N 31.58. 

Compound IVb does not give the Fehling reac t ion  for  a p r i m a r y  hydraz ine  group,  but with benzalde-  
hyde in ethanol at r o o m  t e m p e r a t u r e  it f o r m s  benzaldehyde 4 -hyd roxyace ty l s emica rbazone ,  in a lmos t  quanti-  
ta t ive  yield,  mp 188~ Found ~ :  C 54.40; H 5.21; N 18.84. C10ttlIN303. Calculated %: C 54.29; H 4.98; 
N 19.00. 

5 - H y d r o x y e t h y l - l , 2 , 4 - t r i a z o l i n - 4 - o n e  (lib). a. A solution of 0.5 g (0.005 mole) of 1 ,3-oxazol id ine-  
2,4-dione in 1 ml  of methanol  was t r e a t ed  with 0.25 ml (0.05 mole) of hydraz ine  hydra te .  The resul t ing  
solution was  kept at r o o m  t e m p e r a t u r e  for  4 h, acidif ied with 3 ml  of 10% hydrochlor ic  acid,  and evapora ted  
on the wa te r  bath until c rys t a l l i za t ion  began.  Af ter  cooling, the p rec ip i ta te  was f i l te red  off and washed with 
methanol  and e ther .  Yield 0.4 g (70%) ; c o l o r l e s s  c r y s t a l s ,  r ead i ly  soluble in wa te r ,  l e s s  r ead i ly  in ethanol,  
and insoluble in e ther ,  ch lo ro fo rm,  and carbon t e t r ach lo r ide ,  mp 187~ ( f rom ethanol). Compound lib does 
not give Feh l ing ' s  reac t ion  for  a p r i m a r y  hydraz ine  group,  and in an ethanolic med ium it does not f o r m  a 
benzyl idene der iva t ive .  Found 7c: C 31.17; H 4.62; N 36.52. C2HsN302. Calculated 7c: C 31.30; H 4.35; N 
36.32. 

b. A mix tu re  of 0.5 g (0.005 mole) of 1 ,3-oxazol id ine-2 ,4-d ione  and 0.25 ml  (0.005 mole) of hydraz ine  
hydra te  in 3 ml  of methanol  was  boiled for  30 mill.  The white p rec ip i t a t e  that deposi ted a f t e r  cooling was 
f i l te red  off (the f i l t r a te  was kept for  the following exper iment)  ; yield of lib 0.2 g (35%), mp 185-187~ (f rom 
ethanol),  giving no dep res s ion  of the mel t ing  point with the p reced ing  sample .  

1 - H y d r o x y a c e t y l s e m i c a r b a z i d e  (VIIIb). a. Af te r  evapora t ion  of the solvent at r o o m  t e m p e r a t u r e ,  the 
f i l t ra te  obtained in the p reced ing  exper imen t  deposi ted 0.25 g (38%) of a white c rys ta l l ine  substance ,  mp 
149~ ( f rom ethanol).  Feh l ing ' s  r eac t ion  for  a p r i m a r y  hydraz ine  group was negat ive ,  and no benzylidene 
de r iva t ive  was fo rmed  in ethanol.  Found %- C 27.28; H 5.44; N 31.34. C3HTN303. Calculated %: C 27.07; 
H 5.26; N 31.58. 

b._~. A mix tu re  of 7.5 g (0.1 mole) of s e m i c a r b a z i d e  and 8 g (0.1 mole) of glycol ic  acid in 20 rnl of 
methanol  was boiled for  an hour.  The solvent was  evapora ted  off on the wa te r  bath until the res idue  c r y s t a l -  
l ized.  Yield 11 g (63%). Color less  c r y s t a l s ,  mp 149~ (from ethanol),  giving no depress ion  of the mel t ing 
point with the p reced ing  sample ,  

1. 
2. 

3. 
4. 
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