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Abstract - The reaction of 3-substituted 2-(N-cyancimino)thiazolidine (NCT)
derivatives with hydrazine hydrate afforded two types of 1,2.4-triazoles via a selective
C2-8 or G»-N3 bond fission, in which the seiectivity was controlled by the Ni-

substituent.

2-(N-Cyanoimino)thiazolidine (NCT)(1)! has various functionalities in its small molecule, and
therefore it is expected to exhibit diverse reactivities and to be a useful synthon for many
heterocycles. In the previous papers, we have reported the synthesis of imidazo[2, 7-bjthiazole and
thiazolo[3,2-b]-1,2,4-triazote derivatives by the cyclization of the compounds bearing active
methylene group at N3 (2) and through the Nz-amination of 1, respectively, and also reporied a
selective cleavage of N3-CO bond of 3-acyl-NCT (3) by amines, alcohols, and thiols to afford
amides, esters, and thiolesters, respectively.2 As one of the continuous studies on reactivity of NCT
derivatives, we now report a novel synthetic route to 1,2,4-triazoles by the reaction of compound (1)
and 3-substituted NCTs (43 and 52) with hydrazine hydrate via the Ns-substituent-directed bond
fission at C2-8 or Co-Ng (Scheme 1).
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TABLE. The Reaction of 3-Aralkylsuifonyl-, Nonsubstituted and
3-Alkyl-NCTs with Hydrazine Hydrate
NHY AN e -
F—\N—Y NH,NH,H,0 j\ l
Y > o ~ N pe
N EtOH %N )=N =N
; N HaN HoN
C=N
1, 4,5 6 7
Y yield (%) mp ir TH-nmr
6 7 (°C) (KBr: cm-") (DMSC-ds. 8)
3400, 3300- 2.93 (s, 3H)
MeSO; 61 - 134.5-136 2800, 1650, 2.99-3.41 (m, 4H)
1580, 1500, 584-6.00 (brs, 1H)
1140 7.00-7.28 (m, tH)
3400, 3300, 2.36 (s, 3H)
p-MeCgH4S0: 67 - 140-141.5 1660, 1600, 2.92-3.03 (m, 4H)
1500, 1300,  5.91-6.00 (br s, 2H)
1150 7.28-7.70 (AA'BB', 4H)
3400-3300, 2.90-3.37 (m, 4H)
p-CICsH480, 58 - 137-137.5 1660, 1600, 5.91-6.01 (brs, 1H)
1500, 1300, 7.56-7.88 (AA'BE', 4H)
1280, 1150
3430, 3320, 2.79 (m, 4H)
H 80 231-233 1625, 1610,  3.28 (m, 4H)
1595, 1560, 5.50-6.75 (m, 8H)
1520
3430, 3320, 2.82 (s, 6H)
Me - 66 206-208 1640, 1610, 2.82-2.96 {m, 4H)
1560, 1540  3.40-3.56 (m, 4H)
4.60-8.00 (m, 6H)
3450, 3300, 1.18 (d, J=7 Hz, 12H)
1640, 1610, 2.83-3.00 (m, 4H)
i-Pr 85 157-158.5 1550 3.40-3.58 (m, 4H)
4.13 (hep, J=7 Hz, 2H)
4.78 (brs, 6H)
3450, 3300, 2.67-2.83 {m, 4H)
1650, 1640,  3.30-3.46 (m, 4H)
PhCHz - 64 200-203 1610, 1600, 4.45 (s, 4H)
1560 5.10-6.00 (m, 6H)
7.20 (s, 10H)

* Satisfactory micreanalyses were oblained for all compounds.
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Treatment of 3-methanesulfony-NCT (4. R=Me) with 3 equivalents of hydrazine hydrate in boiling
ethanol gave the 1,2 4-triazole (6: R=Me) in 61% yield. Other 3-arylsulfonyl-NCTs (4: RB=p-MeCgH.,
p-ClCgHy) also gave the similar results. On the other hand, the reaction of the nonsubstituted NCT
(1) with hydrazine hydrate under the same conditions produced another type of 1,2 4-triazole (7:
Y=H) exclusively in 90% yield. The same type of 1,2,4-triazoles (7) was also obtained in the case of
3-alkyl-NCTs (5). The resuits are summarized in Table. Since more rapid formation of the
disulfides (7) is observed in an oxygen atmosphere than in air, compound (7) is assumed to be
generated by the air oxidation of the initially formed thiol (8). Compound (7) was treated with zing in
a mixture of acetic acid and acetic anhydride to afford a triacetate (9; Y=Ac: when Y=H in 7) or a
diacetate (9; Y=alkyl)*{Scheme 2).

\N/\/SH K~ _-SAC
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8 9
Scheme 2

In 1these ractions, the addition of hydrazine at Cp would afford a carbodiimide intermediate (A).
When the carbodiimide part returns to a cynoimine, a bond fission (a or b) wouid occur, Namely, in
the 3-aralkylsulfonyl derivatives {4}, the Co-N3 bond fission (a) followed by the intramolecular
cyclization between the nitrile group and the hydrazine moiety gives the triazole (6). Contrary to the
sulfonylated derivatives, the Cz-S bond cleavage (b) takes place in nonsubstituted or 3-alkyl-NCT
{1 or 8), and subsequent intramclecular cyclization produces a triazole thiol (8}, which is readily
oxidized in the air to affoed the disulfide (7)(Scheme 3).

The fission a would afford a nitrogen anion and the fission b afford a thio anion. When Y is a
sulfonyl group, the former is more stable than the latter. On the other hand, when Y is & hydrogen or
an alkyl, the latter is more stable. Accordingly, the Na-substituent controlled the direction of the
bond cleavage and different type 1,2 4-triazoles were obtained.

As NCT is obtainable by eneg-step from the commercially available starting materials and various
alkyl or sulfonyl group can easily be introduced at N3, new facile synthetic route to two types of

1.2 4-triazoles were developped by changing the substituent of N33
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