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5-(Substituted)amino-l,2,3-thiadiazoles were transformed into 1-substituted 5-mercapto-l,2,3-
-triazoles which were desulphurised to 1-substituted 1,2,3-triazoles. The IR, UV and mass spectra 
of the prepared compounds are discussed. 

R e a r r a n g e m e n t of 5 - ( subs t i tu ted)amino- l ,2 ,3 - th iad iazo les represents one of the 
possible ways to 1-subs t i tu ted 1,2,3-triazoles. K i n d t - L a r s e n and Pede r sen 1 t rans-
f o r m e d 5-an i l ino- l ,2 ,3 - th iad iazo le in to l -pheny l -5 -mercap to - l ,2 ,3 - t r i azo le by t rea t -
m e n t with alkal i . Me thy la t ion of the m e r c a p t o g r o u p fo l lowed by desu lphur i sa t ion 
a f fo rded l -phenyl - l ,2 ,3 - t r i azo le . T h e a u t h o r s a s sumed tha t the r e a r r a n g e m e n t p ro -
ceeds p r o b a b l y via d iazo th ioace tan i l ide which was a s sumed by Sheehan a n d Izzo 2 

t o be an in t e rmed ia t e in the f o r m a t i o n of 5-an i l ino- l ,2 ,3- th iad iazole f r o m phenyl 
i so th iocyana te a n d d i a z o m e t h a n e . A similar r e a r r a n g e m e n t was observed by G o e r -
deler and G n a d 3 in the case of 4-subs t i tu ted 5-amino- l ,2 ,3 - th iad iazo les . Also the 
D i m r o t h r e a r r a n g e m e n t of 4-acyl -5-ary lamino- l ,2 ,3- th iad iazoles t o the co r r e spond ing 
mercap to t r i azo les was r e p o r t e d 4 5 . 

In the p resen t c o m m u n i c a t i o n we descr ibe the t r a n s f o r m a t i o n of 5-(subst i tu ted)-
amino- l ,2 ,3 - th iad iazo les in to 1-subs t i tu ted 5 -mercap to - l ,2 ,3 - t r i azo les an d the i r de-
su lphur i sa t ion by the ac t ion of R a n e y nickel . T h e selected 5- ( subs t i tu ted)amino-
-1,2,3-thiazoles were p repa red by reac t ion of t h e co r re spond ing i so th iocyana tes 
with d i a z o m e t h a n e 6 ' 7 . T h e r e a r r a n g e m e n t was accompl i shed by hea t ing of the cor-
r e spond ing 1,2,3-thiadiazole with LM-NaOH to 90°C. Acidif icat ion of the f o r m e d 
salt with d i lu te hydroch lo r i c acid a f fo rded 1-subst i tu ted 5-mercapto- l ,2 ,3 - t r iazo le . 
Its sod ium salt reac ted wi th me thy l iod ide to give 5 -me thy lmercap to der ivat ive 
which was desu lphur i sed by ac t iva ted Raney nickel to 1-subst i tu ted 1,2,3-triazole 
(Table I). A direct desu lphur i sa t ion of the m e r c a p t o derivat ives was unsuccessfu l 
because of the i r instabil i ty t o w a r d s the desu lphur i sa t ion agent . In the case of 1-ben-
zyl- l ,2 ,3- t r iazole the r e a r r a n g e m e n t a n d desu lphur i sa t ion was accompl i shed directly 
in t he reac t ion mix ture wi thout isolat ing the f o r m e d m e r c a p t o and m e t h y l m e r c a p t o 
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der ivat ives . 1 -Subs t i tu ted 1,2,3-tr iazoles were o b t a i n e d in a 38 — 43% yield a n d t h u s 
i so th iocyana te s cou ld be used as s ta r t ing ma te r i a l fo r the i r synthesis . 

In o r d e r to p r o v e the s t ruc tu re of the synthesised der iva t ives we m e a s u r e d the i r 
I R , U V a n d mass spect ra a n d p r e p a r e d l - (4 -me thy lpheny l ) - l , 2 ,3 - t r i azo le by re-
fluxing t h e c o r r e s p o n d i n g az ide with s o d i u m e thox ide f o r several h o u r s 8 . T h e I R 

TABLE I 

R 1 

N , / X 
The Synthesised 1- and 5-Substituted 1,2,3-Tnazoles R 2 — C N 

^ V 
HC—N 

Com-
pound 

Formula 
(mol.w.) 

M.p., °C 
(solvent) 

Yield Calculated/Found 

N 
max' n m 

(log e) 

la 4-Methylphenyl C 9 H 9 N 3 S 8 3 - 8 4 85 22-19 16-75 257 
SH (191-3) (ether) 22-06 16-59 (3-95) 

lb 4-MethyiphenyI C 1 0 H U N 3 S 56-5-57-5 61 20-47 15-62 238 
SCH3 (205-3) (methanol) 20-22 15-41 (4-04) 

Ic 4-Methylphenyl C 9 H 9 N 3 86 — 87" 38 26-39 — 250 
H (159-2) (ether-n-hexane) 26-48 — (4-12) 

Ila 4-Ethoxyphenyl C 1 0 H N N 3 O S 105-107 86 19-40 14-49 270 
SH (221-3) (ether-n-hexane) 19-39 14-36 (3-96) 

lib 4-Ethoxyphenyl C U H 1 3 N 3 O S 8 3 - 8 5 69 17-85 13-63 248 
SCH3 (235-3) (methanol) 17-84 13-86 (4-15) 

lie 4-Ethoxyphenyl C 1 0 H U N 3 O 7 7 - 7 8 42 22-20 — 257 
H (189-2) (ether-n-hexane) 22-28 — (412) 

Ilia 4-AcetyIphenyl C 1 0 H 9 N 3 O S 8 7 - 8 9 55 19-17 14-67 260 
SH (219-3) (ether-n-hexane) 18-95 14-48 (4-15) 

Illb 4-Acetylphenyl C N H N N 3 O S 152-5- 153-5 65 18-02 13-74 258 
SCH3 (233-3) (ether-n-hexane) 18-20 13-91 (4-26) 

IVa 4-Bromophenyl C 8 H 6 B r N 3 S 129-131 75 16-40 12-50'' • 255 
SH (256-1) (ether) 16-27 12-69 (3-98) 

IVb 4-Bromophenyl C 9 H 8 B r N 3 S 108 77 15-56 ll-87 c 242 
SCH 3 (270-1) (methanol) 15-67 11-68 (4-12) 

Vc Benzyl C 9 H 9 N 3 58 43 26-39 — 210 
H (159-2) (ether-n-hexane) 26-35 — (4-09) 

a Ref.8 reports m.p. 
found: 29-78% Br. 

C\ h calculated: 31-17% Br; found: 31-29% Br; c calculated: 29-58% Br; 
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spectra of the prepared compounds display medium absorption bands at ~ 1600 
c m - 1 due to C = C and C = N stretching vibrations. Bands due to skeletal vibrations 
in the region 1260—1520 c m - 1 are strong or very strong, particularly the band 
at 1470 c m - 1 which was present in all the derivatives. The absorption bands due 
to bending vibrations of CH bonds are in the regions 820-846 , 9 5 0 - 9 9 0 , ~ 1050, 
1 0 9 0 - 1 1 0 8 and 1125 ± 5 c m " 1 . 

The UV absorption spectra of 1- and 5-substituted 1,2,3-triazoles exhibit one 
maximum in the region 240 —270 nm (except the derivative Vc, Table I). There is 
a marked hypsochromic shift in comparison with the spectra of 1,2,3-thiadiazoles6. 
The triazole ring is more electronegative than the thiadiazole one and therefore 
a higher energy is required for the excitation of electrons of its molecular orbital. 

R—NH—C. N 
W // HC—N 

Na OH 

R 
I 

N 
(+> <-> / \ 

>- Na |S—C^ ^N 
HC—N 

CII.,1 

R 
I 

N 
C H „ - S - C X ) N 

HC—N 

R 
N 

HC 1 
H, H - S - C N 

HC—N 

/—IVa 

RaiKY Ni 
HC. N 

W // 
HC—N 

1—1 Vh I, II, Vc 

It can be inferred from mass spectra that the main direction of fission of mole-
cular ions is the elimination of a neutral nitrogen molecule, similarly as in the case 
of 1,2,3-thiadiazoles6,9 '10. The mass spectrum of l-(4-methylphenyl)-l,2,3-triazole 
is shown in Fig. 1 a and formation of the most important fragment ions is described 
in Scheme 1. The mass spectrum of l-benzyl-l,2,3-triazo!e (Fig. lb) is similar to the 
spectrum of the isomeric l-(4-methylphenyl)-l,2,3-triazole and the spectra differ 
only in the relative intensities of the particular ions. However, formation of the ion 
[ C 7 H 7 ] + , mje 91, is different; in this case the ion is formed by fission of the C—N 
bond in the P-position to the aromatic nucleus. The mass spectrum of l-(4-methyl-
phenyl)-5-methylmercapto-l,2,3-triazole (Fig. lc) exhibits a base peak of mje 118. 
Formation of this and other fragment ions is described in Scheme 2. 
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HiC 
—N- [C9H9N] • 

m\e 131 

A/- : live 159 

-C H •> N. 

[C7H7] + 

mje 91 

Scheme 1 

- t \ H , 

[C9H8N] ^ 

rule 130 

[CSHS] + 

mje 65 

EXPERIMENTAL 

5-(Substituted)amino-l,2,3-thiadiazoles were prepared according to ref.6 , 7 . The IR spectra 
were measured in Nujol on a double-beam UR-20 (Zeiss, Jena) spectrophotometer in KBr cells. 
Before the measurements, the instrument was calibrated with polystyrene foil (thickness 25 nm). 
The UV spectra were taken on a recording spectrophotometer UV VIS Specord (Zeiss, Jena) 
in the region 200 —800 nm; concentration 3 — 5 . 10 - 5 m , dioxane, cell thickness 10 mm. Mass 
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Fig. 1 
Mass Spectra of a l-(4-Methylphenyl)-l,2,3-triazole, b 1-Benzyl-l,2,3-triazole, c l-(4-Methyl-
phenyl)-5-methylmercapto-l,2,3-triazole 
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[C 8 H 8 N] + 

mje 118 

-> —HCN 
> ' 

[C 7H 7 ] + 

mje 91 

SCHEME 2 

spectra were measured on a MS 902 S (AEI Manches te r ) spect rometer using a direct inlet system, 
70 eV, t r ap cur ren t 100 pA, ionisat ion chamber t empera tu re 80— 150°C, according to the volatil-
ity of the sample. 

1 - (Subst i tuted phenyl)-5-mercapto-1,2,3-tr iazoles 

A suspension of 5-(subst i tuted phenyl )amino- l ,2 ,3- th iad iazole (0-02 mol) in l M - N a O H (25 ml) 
was heated to 90°C fo r several minutes till the th iadiazole dissolved completely. The solut ion 
was t reated with charcoal , filtered and the filtrate was acidified with dilute hydrochlor ic acid. 
The precipi tated l - (subs t i tu ted phenyl) -5-mercapto- l ,2 ,3- t r iazole was filtered and crystallised 
f r o m ether or e ther -n-hexane . 

1-(Subst i tuted phenyl) -5-methylmercapto- l ,2,3-triazoles 

A suspension of 5-(substi tuted phenyl )amino- l ,2 ,3- th iad iazole (0-05 mol) in l M - N a O H (150 ml) was 
heated to 90°C for several minutes till the c o m p o u n d dissolved. T h e solut ion was t reated with 
charcoal , filtered and cooled. Methyl iodide (20 ml) was added to the cold solut ion and the mix-
ture was stirred fo r 2 hour s at r o o m tempera tu re . The methyl iodide was then removed by bubbl ing 
air t h rough the mixture a n d the residue was extracted with ether. The ethereal extract was washed 
with water, dried over magnes ium sulphate and t aken down in vacuo. The residue was crystal-
lised f r o m methano l or e ther -n-hexane . 

1-(Substi tuted phenyl)-1,2,3-triazoles 

Act ivated R a n e y n icke l 1 1 (5 g) was added to a solut ion of 1-(substi tuted phenyl)-5-methyl-
mercapto- l ,2 ,3- t r iazole (0-005 mol) in e thanol (20 ml) a n d the mixture was refluxed for 8 hours . 
The nickel was filtered off and washed twice with hot e thanol . The e thanol was driven off in vacuo 
and the residue was dissolved in ether , t rea ted with charcoal and filtered. n -Hexane was added 
to the hot solut ion and the mixture was al lowed to deposit crystals. l -Benzyl- l ,2 ,3- t r iazole was 
prepared directly f r o m the cor responding th iadiazole wi thout isolating the intermediates . T h e 
prepared 1- and 5-subst i tuted 1,2,3-triazoles are listed in Table I. 

H3C 

SCH3 

M • ; mje 205 
[C 9 H 8 NS] 

mje 162 

[ C 1 0 H „ N S ] 

mje 177 

-CH.C'S 

[ C 9 H 8 N ] ' 

mle 130 
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