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The 13C NMR spectra of some I-(N,N- 
diaroyllami no-I ,2,3-triazole derivatives 
are reported. The shifts of the methyl 
carbons attached to the triazole ring and 
those of C-4 and C-5 of the ring were 
used to distinguish between 4.5- 
unsymmetrically substituted derivatives. 
The location of a methyl group on the 4- 
or 5-position of the ring can be also 
deduced from the ' J  CH, value. A com- 
plete assignment of the aroyl carbons of 
the imide moiety is given. 

INTRODUCTION 

In connection with our work on l-amino- 
1,2,3-triazole derivatives,' we have pre- 
pared a series of 1-(N,N-diaroy1)amino- 
1,2,3-triazoles and studied their conformation 
in solution by dipole moment measure- 
ments? 

1 R'=R,=H,x=H 
2 R'=H,R~=CH, ,X=H 
3 R ~ = R ~ = C H , , X = H  

5 R~=R~=CH, ,X=P-OCH,  
4 R1 = R2 = CH,, X = p-CH, 

6 R' = R2= CH,, X =  p-C1 
7 R' = R2 = CH,, X = p-NO, 
8 R' = C6H5, R2 = CH,, X = H 

10 R' = C&,, R2 = CH,, X = p-C1 
11 R' = C6H5, R2 = CH3, X = o-C1 
12 R' = C6Hs, R2 = CH,, X = p-NO, 
13 R' = C6H,, R2 = CH,, X =  o-NO, 
14 R' = p-CH,0--C6H4, R2 = CH,, X = H 
15 R' = p-CI--C,H4, R2 = CH,, X = H 

9 R'=C&Is, R2=CH3, X=p-OCH, 

16 R' = p-Br-C,H,, R2 = CH,, X = H 

These compounds are of interest, since it 
has been found that their 4-aryl-5-methyl 
derivatives, but not the 4-methyl-5-aryl 
isomers, can be used as intermediates 
*For Part 1, see Ref. 1. 

for the preparation of condensed 1,2,3- 
triazolo heterocycles, such as the 4H- 
3,6-diaryl[ 1,2,3]triazolo[ 1,5-d ][ 1,3,4]oxadi- 
azines? We have found that 13C NMR 
spectroscopy can be used as a rapid and 
easy method for distinguishing between the 
two possible isomers, and now report our 
results. 

EXPERIhENTAL 

'H NMR spectra, reported in 6 units, were 
recorded on a Varian A60A or CFT-20 
spectrometer in CDCl, solutions. 13C NMR 
spectra were obtained at 40 "C with a Var- 
ian CFT-20 spectrometer, operating in the 
IT mode at 20 MHz, using 10 mm diameter 
tubes; 0 .1-0.4~ solutions in CDCl, con- 
taining 0.5% TMS were recorded, with 
broad band proton noise decoupling. Ac- 
cumulations of 20-70 K transients were ob- 
tained, depending on the concentration of 
the solution. A flip angle between 30-40", 
corresponding to a pulse width of 7-9 ws,  
was employed with 8K transforms for a 
4 kHi sweep width. 

Melting points were obtained on a Kofler 
hot-stage apparatus. 
l-(N,N-Diaroyl)amino-1,2,3-triazoles 1- 

16 were prepared2 by thermal isomerization 
of the corresponding 1,2,3-triazolyl iso- 
imides' as follows. A 1-2g amount of the 
1,2,3-triazolyl isoimide' was heated in an 
oil-bath up to the melting point, and the 
melt was kept at this temperature for 1 h. 
After cooling, the solidified product was 
treated with CH2Cl, and diethyl ether, and 
the white crystals formed were isolated by 
filtration. They were recrystallied from 
CH,Cl,-diethyl ether mixtures. The yields 
were 85-95%. 

The 'H NMR parameters of compounds 
1-16 are given in Table 2. Melting points 
and analytical data of the new compounds 
were as follows. 1, 193-195°C; calc. for 
C16HlzN40z, C 65.75, H4.14, N 19.17; 
found, C 68.89, H 4.22, N 19.42%. 2, 132- 
136 "C (lit.& 132-134 "C). 3, 97-99 "C (lit." 
94-96°C). 4, 182-184°C (lit.& 184- 
186°C). 5, 112-115 (lit." 112-114°C). 6, 
148-150 "C (lit.* 144-146 "C). 7, 188- 
191 "C (lit?b 187-190 "C). 8, 155-158 "C 
(lit." 153-157 "C). 9, 162-164°C; calc. for 
C2,H2,N40,, C 67.86, H 5.01, N 12.66; 
found, C68.01, H4.97, N 12.65%. 10, 
185-196 "C; calc. for C,,H,,CI,N,O,, 
C61.21, H3.57, N 12.41; found, C61.28, 
H 3.69, N 12.50%. 11, 147-150°C; calc. for 

found, C 61.23, H 3.54, N 12.57%. 12, 
175-185 "C; calc. for C2,HI6N6O6, C 58.48, 
H 3.41, N 17.79; found, C 58.46, H 3.60, 
N 17.80%. 13, 202-205 "C; calc. for 

C23H1&I,N4O,, C 61.21, H 3.57, N 12.41; 

C Z , H , ~ N ~ O ~ ,  c 58.48, H 3.41, N 17.79; 
found, C58.38, H3.49, N 17.56%. 14, 
135-139 "C; calc. for C,,H,,N,O,, C 69.89, 
H4.89, N13.59; found, C70.11, H5.02, 
N 13.69%. 15, 173-176°C; calc. for 
C2,Hl7C1N4O,, C 66.27, H 4.11, N 13.44; 
found, C66.60, H4.13, N13.39%. 16, 
175-178 OC; calc. for ~,H17BrN402,  
C 59.88, H 3.71, N 12.14; found, C 59.88, 
H 3.82, N 12.16%. 

RESULTS AND DISCUSSION 

The values of the 13C shifts and those of 
some coupling constants (values in parenth- 
eses) for the l-(N,N-diaroyl)amino-1,2,3- 
triazoles 1-16 are given in Table 1. The 
assignments have been made by comparison 
with the analogous 1,2,3-triazolyl iso- 
imides,' and by using the 'H-coupled 
spectra as well as substituent chemical shift 
additivities. 

Some substituent effects on the carbon 
chemical shifts are worth mentioning. Thus, 
the methyl group at the 5-position of the 
triazole ring in 2 causes a downfield shift of 
9.lppm for C-5 and an upfield shift of 
1.4 ppm for C-4, with respect to the unsub- 
stituted compound 1. In the 4,5-dimethyl 
derivatives 3-7, both C-4 and C-5 are de- 
shielded by approximately 6.5 and 5.0 ppm, 
respectively. In the 4-aryl-5-methyl deri- 
vatives 8-16, the aryl ring causes a down- 
field shift of approximately 11.0ppm for 
C-4 and an upfield shift of approximately 
4.0ppm for C-5 with respect to the 5- 
methyl derivative 2. The 4-aryl ring de- 
shields 5-CH, by approximately 1.0 ppm, an 
effect that is also found in the 'H NMR 
spectra of these compounds (Table 2). This 
might be explained by the tendency of the 
4-phenyl ring to be coplanar with the tri- 
azole ring, thus causing the methyl group to 
be in the deshielding area of the phenyl 
ring. 

It is also worth mentioning the difference 
found in the J(CH) values Involving C-4 and 
C-5, as well as their attached methyl car- 
bons. Thus, the J(CH) values of C-5 and 
5-CH, are always larger than the corres- 
ponding J(CH) values of C-4 and 4-CH3. 
Since the same behaviour has been found in 
other l-substituted-l,2,3-triazole deri- 
vative~,'.~ it can be regarded as a general 
criterion for distinguishing between isomers 
of the 4,5-unsymmetricalIy substituted 
1,2,3-triazoles. 

CONCLUSIONS 

The 13CNMR data of 1-(N,N- 
diaroyl)amino-l,2,3-triazoles can be used to 
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determine the position of the substituents in 
4,5-unsymmetrically substituted derivatives, 
R1 # R2. This can be found on the basis of 
the chemical shifts of C-4 and C-5 of the 
triazole ring, or on the shifts of their at- 
tached methyl groups. Thus, the 5-methyl 
derivatives show a peak for 5-CH3 between 
7.0 and 8.5ppm, whereas in the 4-methyl 
derivatives 4-CH3 absorbs at approximately 
11.0ppm. In the 4-aryl derivatives C-4 ab- 
sorbs at 142.5-144.0ppm, and in the 4- 
methyl derivatives C-4 absorbs at 140.0- 
141.0 ppm. The position at which a methyl 
group is attached on to the triazole ring can 
also be determined by its 'J(CH,) value, 

where 'J(CH) = 130.5 Hz demonstrates a 
methyl group in the 5-position, and 
lJ(CH) = 128.5 Hz shows a methyl group in 
the 4-position of the ring. 
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