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ABSTRACT 

The electron-impact induced fragmentation of some 
4,5-dihydro-1,2,4-triazole derivatives was studied by 
conventional mass spectrometry. Some major fragment ions 
observed in the spectra were interpreted and 
fragmentation patterns involving McLafferty 
rearrangements were proposed. 
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424 IKIZLER ET A L .  

INTRODUCTION 

A number of studies describing the fragmentation of 
1,2,4-triazoles have been reported and characteristic 
fragmentation patterns In general, the 
patterns comprise two predominant pathways involving the 

loss of RCN from the C - 3  and C - 5  positions of the ring 
and the formation of  diazirine radical cations and 
subsequently nitrilium ions. Moreover, it has  also been 
report etl thn t various 4,5-d ihydro- 1,2,4- t riazol-5-one 
derivatives show similar fragmentation pathways 
involving the elimination of R C N ,  H N C O  or RNCO 

dominantly from the molecular ion396-8. Taking these 
facts into consideralion, in this study, we have 
investigated the fragmentation patterns of eleven 4,5- 
dihydro-1,2,4-triazol-5-one derivatives (compounds I-XI) 
by using electron-impact technique. Since a complete 
survey of the mass spectra o f  3-propyl- and 3-isopentyl- 
siibstituted-4,5-dihydro-l.,2,4-triazol-5-ones has not 
been reported, tlicir behaviour under elec tron-impac t 
iuight be seem to be important. Indeed, McLafferty 
rearrangements and  the fragmentation pathways diEfer 
from the general patterns were observed in the mass 
spectra of' all the compounds studied. 3-propyl-, 3- 
propyl-4-amino-, 3-propyl-4-benzylidenamino-, 3-propyl- 
4-p-methylbenzylidenamino-, 3-propyl-4-o-hydroxy- 
benzylidenamino-, 3 - p r o p y l - 4 - o - c h l o r o b e n z y l i d e n a m i n o -  

and 3-propyl-4-)3-hytlroxye thyl-4,5cthydro-l, 2,4-triazol-5- 
ones (compounds I ,  11, 111, IV, V ,  VI and VII, 
respectively) and 3-isopentyl-, 3-isopentyl-4-amino-, 3 -  
i s o p e n t y l - 4 - b e n z y l i d e n a m i n o -  and  3-isopentyl-4-0- 
hydroxybenzylidenamino-4,5-dihydro-l,2,4-triazol-5-~~ncs 
(compounds VIII, IX, X and XI, respectively) were used 

in the stridy9-". All the formulae of the compounds 
mentioned above are listed in Table 1. 
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425 MASS SPECTRA OF SOME 1,2,4-TRIAZOLES 

TABLE 1 

3-Substituted -and  3 I 4 -disubstituted -4,5-dihydro- 

I ,  2 ,44  riazol-5-ones 

H 
R1 C o r n p o u n d  no .  _- 

I c1 I c I{ c I 1  

I 1  C t 1 2 C l 1 2 C H 3  

I11 c H 2 c I I  2 C H  

c H 2  ell2 c FI I V  

V c H c 11 c 11 

V I  c I{ 2 c I I  2cll 

V I  I C H 2 C H 2 C H  

V I I I  c l r 2 c l r 2 c l i (  Cl13 1 

IX C H 2 C H 2 C t 1 (  CI13 ) 

i( C H 2 C H 2 C H (  C l 1 3 )  

X I  C I 1 2 C r 1 2 C l l ( C l ~ 3 )  

R 2  

NII -  
L 

N=CH-@ 

N = C l l m C H 3  

N=CIIQ 

N = C I I W  

C H 2 C H 2 0 H  
Cl 

tI 

N H 2  

N=CIl-@ 

N=CH* 
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426 IKIZLER ET AL. 

Fig.1 Mass Spectrum of Compound IV. 

EXPERIMENTAL 

The compounds studied were synthesized in 

High resolution EI-MS were run on a Kratos MS-30 
with a DS-55 data system, running in double beam mode at 
70 eV with a 2OO0C source temperature. 

9-11 analytical purity by using reported methods . 

Two examples of  the mass spectra studied are given 
below (Fig.1 and Fig.2) 
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I I 
i 

,. ' 
'"I 

Fig.2 Mass Spectrum of Compound VII. 

RESULTS AND DISCUSSION 

It was known that the general fragmentation 
patterns of 3-substituted- and 3,4-disubstituted- 4,5- 
dihydro-l,2,4-triazol-5-ones involve the loss of RCN, 
HNCO or R'NCO from the molecular ion396-8. Hence, it was 
likely that the behaviour of the compounds studied under 
electron-impact might be similar to the general routes. 
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428 IKIZLER ET AL. 

But the data obtained from the spectra showed that the 
fragmentation routes of the compounds I - X I  were quite 

different from the general patterns. Only in some 
spectra, the l o s s  of RCN or HNCO from the molecular ions 
were observed a s  peaks of weak intensities. 

Taking the spectral data into consideration ,the 
fragmentation routes of the compounds I - X I  can mainly be 
schemed a s  shown below. (Schemes 1 - 3 1  

There is no doubt that Route (1)  and Route (2) 
involve McLafferty rearrangements occurring with the 
elimination of C2H4 or H C=mC(CIt,)2. 2 

According to spectral data, only compounds I ,  11, 

V I I I  and I X  were subjected to McLafferty rearrangements 
via from the molecular ions under electron-impact. But, 
the initial loss of benzylidenamino or substituted- 
benzylidenamino group from N-4 position and the 
formation of ( A )  type ions must be considered for other 
six compounds (compounds 111, I V ,  V ,  V I ,  X and X I ) .  S o ,  

the Eurther fragmentation of (A) type ions might occur 
in compliance with the routes schemed below 

The ions confirmed with Routes 1,2 and 3 are shown 
in Table 2. 

Apart from these and related ions, there were some 
other and usual fragments in the spectra studied. For 
example, the tropylium ion m/e 99 ( L W J X )  and  the m/e 65 
(12%) ion were observed in the spectrum of compound IV. 
In the spectra of I, 11, I11 and V I I ,  Lhe m/e 69 and m/e 
70 ions with weak intensity were probably 
bu ty r on i t r i 1 i um ions , 
respectively. The m/e 229 ( 4 % )  ion seen in the spectrum 
of compound V I  could be attributed to the loss of  

chlorine from the molecular ion. 

and pro ton a t e d bu ty r on i tri 1 i um 

Furthermore, some common fragmentations observed in 
the spectra can be shown a s  in Table 3 .  
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R’ 

Route 1 : 

H 

R’ 

R’ R‘ 

H 
R : H  ; m / e  28 

( B )  R : C H 3 ; m / e  56 

H 

SCHEME 1 
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R' 
\ 

N 

" 'h 

R : H  ; m l e  28 

( D )  R:CH3 ;m/e 56 

SCHEME 2 
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H H 

-HNCO 

R’ 
\ 

1 
R‘ 
\ 
N 

HN HN 

( E  1 

SCHEME 3 
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T A B L E  3 

I K I Z L E R  ET AL. 

Compound no.+ I I1 111 IV V VI VIII I X  X XI 

Ion A-Cf13 m/e: 112 127 112 112 112 112 140 155 140 140 

Rel.Int: 39 13 53 13 15 18 3 4 12 4 

Ion  A-C2115 m/e: 98 113 98 98 98 98 - - -  - 

Ion A-(CI13)2CtI m/e: - - - - - - 112 127 112 112 

- -  Rel.Int: 30 6 13 3 5 5 - - 

- - - - Rel.1nt: - - 11 5 30 14 

I o n  A + 1  m/e: 128 143 128 128 128 128 - - -  - 
Rel.Int: 30 5 11 3 21 3 - - -  - 

I o n  B+1 m/e: 100 115 100 100 100 100 100 115 100 100 
Re1.Int: 9 6 15 4 6 5 5 6 11 8 

TABLE 4 

Ion C - C H 3  m/e: 1 1 3  
Rel.Int.: 1 6  

Ion C - C Z f f 5 r n / e :  9 9  

Rel.Int.: 47 

m/e 127-CH3 m/e: 1 1 2  

Rel.Int.: 14 

Ion C + 1 m / e :  1 2 9  
Rel.Int.: 7 

I o n  C - 1 m/e:  1 2 7  

Rel.Int.: 10 

Ion C - 2 m / e :  1 2 6  
Rel.Int.: 1 3  

m/e 126-Cl13 m/e: 111 
Rel.Int.: 32 
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MASS SPECTRA OF SOME 1,2,4-TRIAZOLES 435 

B u t ,  t h e  p e a k s  w i t h  s t r o n g  i n t e n s i t y  f o r m e d  w i t h  

e x p u l s i o n  o f  t h e  same g r o u p s  f r o m  i o n  C w e r e  o b s e r v e d  i n  

t h e  s p e c t r u m  of  Compound V I I  ( T a b l e  4 ) .  
I n  a d d i t i o n ,  t h e  ions o f  t y p e  F a n d  G f o r m e d  by  

b e n z y l i d e n a m i n o  compounds  u n d e r  e l e c t r o n - i m p a c t  a r e  shown 

be low ( T a b l e  5 . )  

x-QcH=N- Y 

Compound 

n o .  

I11 

I V  

V 

V I  

X 

X I  

TABLE 5 

X Y i o n  F 

m / e  ( X )  

H I I  1 0 4 ( 4 8 )  

C l I 3  H 1 1 8 ( 2 7 )  

_ _ _ _ _  

H OH 1 2 0 ( 2 0 )  

H C 1  1 3 8 ( 1 1 )  

ff H 1 0 4 ( 2 8 )  

H OH 1 2 0 ( 1 3 )  

Compound n o .  -++ 

I o n  G - CHO 

I o n  G - C O  

Ion F - CHO 

i o n  F-1 i o n  G 

m/e ( X )  m/e ( X )  

103(  2 5 )  7 7 (  100) 

1 1 7 ( 2 1 )  - 

1 1 9 ( 2 5 )  9 3 ( 5 )  

1 3 7 ( 5 )  111(9) 

103( 1 2 )  7 7 ( 5 3 )  

1 1 9 ( 1 4 )  9 3 ( 4 )  

T A B L E  6 

V X I  

m / e ( % )  m / e (  % )  

6 4 ( 7 )  6 4 ( 4 )  

6 5 ( 1 7 )  6 5 ( 1 1 )  

9 1 ( 1 2 )  9 1 ( 6 )  
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436 IKIZLER ET AL. 

Some peaks expected from phenolic compounds were also 
observed in the spectra o f  compounds V and XI (Table 6.) 

the m/e 51 peaks with Strong intensity might be C4H; 

cations formed by the l o s s  of C2H2 from phenyl cations 
(m/e 77). Because o f  isotopic abundances, the m/e 140(3X) 
and m/e L13(4%) peaks in the spectrum of VI could be 
attributed to F and G type ions, respectively. 

Furthermore, in the spectra o f  compounds I11 and X, 
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