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A study is m a d e  of the hydroxyethyla t ion  of some  2 - a m i n o - 5 - a r y l -  
1 ,3 ,4 - th iad iazo les  and r ep l acemen t  of the  hydroxyl group in the  
hydroxyethyla t ion  products by chlorine,  as well  as of condensat ion 
of  p-Ldi( /3-chloroethyl)amino]phenylacetyl  chlor ide with the 2- 
a m i n o -  5 -a ry l -  1 ,3 ,4- th iadiazoles .  

In view of the interest  in fl-chloroalkyl derivatives 
of various heterocyelic  compounds in connection with 
their action on malignant tumors,  we have synthesized 
for biological testing some derivatives of 2-amino-I ,  
3,4-thiadiazole. It has been shown that the later [1 l 
hinders growth of some tumors (Melanoma S-91, 
lymphosarcoma, etc}, and its action is supressed by 
nicotinamide. Positive actions are also exhibited by 
2-alkyl and 2-acyl derivatives of this heterocyclic 
compound [2,3,4]. 

Our start ing object is 2-amino-5-phenyl- l ,3 ,4-  
thiadiazole, synthesized [5] by oxidizing benzaldehyde 
thiosemicarbazone with ferr ic  chloride in aqueous 
solution, the equation being 

HE] 

It should be mentioned that due to hydrolysis by 
the acid solution arising from the FeCI~-6H20, yields 
are lowered, but that, as we showed, a 65% yield of 
amine is obtained by boiling in ethanol. The melting 
point of the resultant amine (227-228 ~ } agreed with 
that given in the l i te ra ture .  Hydroxyethylation of it in 
the presence of 12% acetic acid and methanol, for 48 
hours,  gives the 2-mon0hydroxyethyl derivative, mp 
111-113 ~ in 84% yield, and the hydrochloride of the 
latter melts at 186.5-187.5 ~ . 

The hydrochloride of 2-(fl-chloroethylamino)-5- 
phen3rl-l,3,4-thiadiazole is obtained by reacting the 
hydrochloride of the corresponding 2-(fl-hydroxy- 
e thylamino)-5-phenyl-1 ,3 ,4- thiadiazole  with excess 
thionyl chloride, prolonged boiling in chloroform 
solution being used, and after recrysta l l iz ing from 
dry ethanol it had melting point 206-208 ~ . 

The other 2 -amino-5 -a ry l -  1,3,4-thiadiazoles viz. 
2-amino-5-p-ni t rophenyl- l ,3 ,4- thiadiazole  imp 256 ~ 
[6], 2 -amino-5-s ty ry l - l ,3 ,4 - th iad iazo le  (mp 233-235 ~ ) 
[7,8], and 2-amino-  5-p-methoxyphenyl-  1,3,4-thia- 
diazole (mp 185-187 ~ ) [9], all obtained by fer r ic  
chloride oxidation, were subjected to the same reac -  
tions. 

The following are, in general, the equations for the 
synthesis of fl-chloroethyl derivatives of 2-amino-5-  
aryl- l ,3 ,4- thiadiazole  

H2C~'~ H 2 
N--N N--N 

H 2 N .~L~s [/L_Ar 0 , HO H2CH2CHN_~S)~L_ A r HCI 

N - - N  SOCL 2 N - - N  
- .o.~H,~n.~-K ;;-~, ' ~,.~H,~.~-LL ' ~ ,  

.cl s ~cF 

Regarding 2-acylamino derivatives, the behavior 
of p-[di- (fl-chloroethyl)amino] phenylacetyl chloride 
[ 10] towards 2 -amino-5-a ry l -  1,3,4-thiadiazoles was 
investigated. The examples of the latter used were 
those mentioned above, and in the absence of a hy- 
drogen chloride acceptor  they gave good yields of the 
corresponding p-[di(fi-chloroethyl)amino]phenylace- 
tyl derivatives of the following structure:  

,,N--'~,, /)--CH2COHN-- ~ ~J- -k r  
CIH2C H2C/ ~ S 

EXPERIMENTAL 

2- (fl-Hydroxyethylamino}- 5-phenyl- 1,3,4-thiadia- 
zole. 3 g (0.017 mole) 2-amino-5-phenyl- l ,3 ,4- th ia-  
diazole, 15 ml 12% AcOH, 10 ml (0.2 mole) ethylene 
oxide, and 20 ml MeOH were left together in a 
tightly sealed flask for 48 hr, with occasional shak- 
ing. After filtering, excess ethylene oxide and MeOH 
were vacuum distilled off, and after cooling, and fil- 
tering again, the mixture was brought to pH 9 by 
adding a 5% solution (universal indicator). On cooling 
and scratching the walls of the vessel  with a glass 
rod, 1.4 g (84% based on the amine which entered 
into reaction} reaction product separated, as minute 
crysta ls ,  soluble in hot water and EtOH, slightly 
soluble in benzene; from CHCl 3 it separated as silky 
needles, mp 111-113 ~ Found: N 18.98; 19.07; S 
14.62; 14.81%. Calculated for C10H11N3OS: N 18.99; 
S 14.48%. 

2- (fl-Hydroxyethylamino)-5-phenyl- 1,3,4-thiadia- 
zole hydrochlortde. 0.88 g (0.004 mole} 2-(fl-hydroxy- 
ethylamino)- 5-phenyl- 1,3,4-thiadiazole was dis solved 
in 30 ml of a mixture of equal amounts of dry EtOH 
and ether, and dry HC1 gas passed in for an hour. 
The precipitate was filtered off and recrysta l l ized 
from dry EtOH, yield 0.6 g product (60%), glistening 
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needles, mp 186.5-187.5 ~ Found: C1 13.90; 13.59; N 
16.57; 16.56; S 12.48 12.31%. Calculated for 
C10HI1N3OS �9 HCI: C1 13.76; N 16.30; S 12.44%. 

2- (~-Chloroethylamino)-5-phenyl-l ,3,4-thiadiazole 
hydroehloride. 10 ml (0.14 mole)SOC12 was added, 
in small  portions, and with shaking, to a suspension 
of 1.39 g (0.005 mole) 2-(fl-hydroxyethylamino)-5- 
phenyl-l ,3,4-thiadiazole in 5 ml CHC13, and the re-  
sultant t ransparent  solut ionwas heated in a flask under 
reflux on a water-bath for 3 hr. After vacuum-dist i l -  
ling off excess SOC12 plus CHC13, the t a r ry  residue 
was dissolved in 20 ml dry EtOH, and an equal volume 
of dry ether, added. The precipitate was filtered off, 
and recrysta l l ized from dry EtOH, yield 0.8 g (53%) 
slightly yellowish minute crysta ls ,  soluble in water, 
mp 206-208 ~ Found: C1 25.54; 25.51; N 15.56; 15.73; 
S 11.56; 11.44%. Calculated for C10H~0C1N3S �9 HCh 
C1 25.67; N 15.22; S 11.61%. 

2-{p-[Di (fl-chloroethyl)amino] phenyl} acetylamino- 
5-phenyl- l ,  3~ 4-thiadiazole.  0.29 g (0.001 mo le )p -  
[di(fl-chloroethyl)]aminophenylacetyl chloride and 
0.18 g (0.001 mole) 2-amino-5-phenyl - l ,3 ,4-  
thiadiazole were heated together in a flask with a 
reflux condenser in 40 ml dry benzene for 4 hr. The 
precipitate was filtered off, and refluxed for 10 rain 
with 50 ml 5% HCt. The residue insoluble in the acid 
was fil tered off, washed on the fi l ter  with hot water, 
and after  drying, recrys ta l l ized  from glacial AcOH, 
yield 0.34 g (80%), white crystal l ine power mp 
199-201 ~ Found: C1 16.54; 16.05; N 12.69; 
12.78; S 7.31; 7.27%. Calculated for C20H20C12NtOS: 
C1 16.29; N 12.86; S 7.36%. 

The other compounds were prepared by the methods 
described above. The table gives their properties.  
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