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Abstract 0 A series of 1 ,5-diaryl-A2- I ,2,3-triazolines has been synthesized 
and evaluated for the first time as potential anticonvulsant agents using the 
standard subcutaneous pentylenetetrazol seizure threshold and maximal 
electroshock seizure tests. Out of the 31 triazolines that wcre screened, 1 1  
exhibited moderate anticonvulsant activity; 9 of the compounds afforded 
protection against pentylenetetrazol-induced seizures, while two antagonized 
electrically induced convulsions. 
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Although several five-membered heterocyclic ring systems 
containing up to four nitrogen atoms have been synthesized 
and screened for anticonvulsant activity (1, 2), no studies have 
appeared describing the Az-1,2,3-triazolines(4,5-dihy- 
dro-1 H-l,2,3-triazoles; 11). Since better anticonvulsants are 
needed in the treatment of epilepsy (2,3) and since the tria- 
zolines are a new class of heterocyclic compounds (4), we de- 
cided to investigate these compounds as potential anticon- 
vulsants. 

Although triazolines are formed when Schiff bases (1) react 
with diazomethane ( 5 ,  6) (Scheme I) ,  earlier synthetic pro- 
cedures have either failed to give a triazoline adduct or have 
yielded insignificant amounts of the products ( 5 ) .  

R,-CH=N--R, + CHINz - "'TY-" N ~ N  
I n 

Studies in our laboratories on the role of protic and dipolar 
aprotic solvents in 1,3-cycloaddition reactions (7-10) have led 
to a versatile method for the synthesis of the rarely encountered 
triazolines (1 1).  By utilizing the accelerating effect of protic 
solvents, such as water, on the addition of diazomethane to 
Schiff bases, a variety of previously unknown triazolines 
bearing aryl (1 1 )  or heteroaryl ( 1  2) substituent groups has 
become readily available in sufficient quantities to permit, for 
the first time, a detailed screening of these compounds for bi- 
ological activity. Two earlier papers reported the results of 
screening for herbicidal activity (1 3) and pesticidal properties 
(14). The present paper investigates the potential of the tria- 
zoline heterocycles as anticonvulsant compounds. 

RESULTS AND DISCUSSION 

The triazoline ring system is different from those of the conventional 
anticonvulsant drugs, the majority of which have a dicarboximide (ureylcne) 
-CO-NH-CO--, function as in  barbiturates, hydantoins, succinimides, 
and oxa7olidinedioncs or a closely related structure as  in primidones. The 
absence of the dicarboximide function, which contributes to the inherent 
hypnotic and sedative activity of the barbiturates and related compounds, may 
be expected to reduce the toxic side effects in potential triazoline antrcon- 
vulsants. 

The triazolines may be considered to be derived from the succinimides ( I l l )  
by the loss of one C=O moiety (IV) and the replacement of the other by an 
h'=N group (11). Several azetidinoncs have been reported to have varying 
degrees of anticonvulsant activity ( I  5) as well as some 2-axtidinthiones 
(16). 

111 IV II 
Pharmacology-The compounds were evaluated for anticonvulsant activity 

in two seizure models in  the mouse, the maximal electroshock seizure (MES) 
test and the subcutaneous pentylenetetrazol seizure threshold (scMet) test. 
These two methods of seizure provocation are known to reliably elicit well- 
characterbed seizure phenomena ( I  7) and are the standard Screens of choice 
for identification of anticonvulsant activity in a compound (18). CNS toxicity 
is determined in the rotorod ataxia test (19). This test has a clear end-point, 
is quantifiable, and correlates well with the clinical assessment of minimal 
toxicity. Testing is done in the dose range of 30-600 mg/kg (with a few ex- 
ceptions) at both 30-min and 4-h intervals. This provides a profile of the 
anticonvulsant activity, toxicity, potency, and pharmacokinetics of each 
compound and minimizes the likelihood of failing to identify slowly absorbed 
compounds or those with possible anticonvulsant activity in a metabolite. 

Structure-Activity Relationships-The results of screening 3 1 1.5-diaryl- 
substituted A*-] ,2,3-triazolines are reported in Table 1. Eleven compounds 
exhibited moderate anticonvulsant activity; while nine of these afforded 
protection against scMet-induced seizures, only two (IX and XVI) were active 
in the MES test. The parent compound (V)  is the most potent and is active 
at  the IOO-mg/kg dose level. Six other compounds (XVI, X X ,  XXI, XXIV, 
XXIX,  and XXXIV) afforded protection in the scMet test a t  300 mg/kg and 
three more (VI, VII, and XIX) at the 600-mg/kg dose level. Compounds IX 
and XXI show delayed activity after 4 h: IX in the MES test at 600 mg/kg 
and XXI i n  the scMet test at 300 mg/kg. Compound XVI, in addition to its 
activity in the scMet test, shows activity in  the MES test a t  the 600-mg/kg 
level at both 0.5 and 4 h. With the exception of XVI and XXIV, the triazoline 
compounds are relatively nontoxic. 

Certain structure-activity relationships have emerged from the varying 
substitution patterns on the phenyl rings of the parent compound. Introduction 
of a 2-chloro substituent on the 5-phenyl ring gives VI, which affords 75% 
protection at 0.5 h and 50% at 4 h with no symptoms of neurological deficit. 
When the chlorogroup is in the 4-position of either phenyl ring, activity dis- 
appears in the scMet test, although the 5-(4-chlorophenyl) compound, IX, 
evinces delayed activity in the MES test. 

Compounds XV-XXIII illustrate the effect of different substituents on 
the I-phenyl of VI. A 3-CF3 group increases activity as well as toxicity, while 
a 4-CF3 or 4-C2Hs affords protection at the same dose level without signs of 
neurotoxicity. The almost parallel activities of VI and XIX are interesting, 
since the 4-F analogue XIX provides minimal change in x and u effects (20) 
compared with the unsubstituted VI. The presence of 4-C1,4-Br, 4-OCH3, 
or 3,4-C12 yields inactive compounds XVIII, XVII,  XXII ,  and XXIII,  re- 
spectively. However, with the introduction of a second chloro group in  the 
6-position of the 5-phenyl ring of XVII, activity reappears, as in XXXIV; 
similar substitution in XIX leads to a loss of activity in  XXXV.  A more 
meaningful analysis of the structure-activity pattern to obtain information 
on parameter dependency using the Topliss manual approach (20) to Hansch 
analysis in  this compound group, XV-XXIII,  has not been possible, since the 
activity spread between the members is not large enough (20). However, the 
structure-activity relationships do indicate the anticonvulsant potential of 
appropriately substituted 1,2,3-triazolines. 

Finally, the effect of a nitrosubstituent is noteworthy. While a 4-NO2 on 
either phenyl ring does not contribute to activity, a 3-NO2 by itself, as in VI1, 
or in combination with 2,4-C12, as  in XXIX,  yields an active compound, 

EXPERIMENTAL 

Chemistry-The 1 ,5-diaryl-A2- I ,2,3-triazolines were prepared as described 
prcviously (7-12). All compounds except XIII-XVI, XVIIJ-XXII, XXJV, 
XXVIII, XXX.  and XXXII-XXXV have been reported previously (1 I ) .  Data 
on the newly synthesized compounds are presented in Table 11. 
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t
posterior midline, and failure to observe even a threshold seizure (a single 
episode of clonic spasms of at least 5-s duration) was defined as protection 
(22). 

Neurotoxicity was evaluated by the rotorod ataxia test (19). The animal 
was placed on a wooden rod of 2.8-cm diameter rotating at 6 rpm. Normal 
mice c a n  remain on a rod rotating at this speed indefinitely. Neurologic toxicity 
was defined as the failure of the animal to remain on the rod for I min and was 
expressed as number of animals exhibiting toxicity/number of animals testcd 
or as percent of animals showing toxicity. 
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