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Summary 

The triazinone ring opening of the title compound 3 in the presence of 
aromatic aldehydes or ketones in hydrochloric acid or methanolic hydrochloric 
acid is described. The ir and nmr spectra of the resulting asymmetric azines 4 
are given. 

Key words: 2H-3,4-Dihydro-as-triazino [3,4-bl benzothiazol-3-one, 2-(4'-subst.-phenylidene) hy- 
drazone-3-carb(ometh)oxymethylbenzothiazolines. 

Introduction 

As a part of a programme directed towards derivatives of 2-amino-ben- 
zothiazole with potential pharmacological activities, we studied the triazinone 
ring opening of 2H-3,4-dihydro-as-triazino [3,4-bl benzothiazol-3-one (3). Alien, 
and Van Allan1, in an attempt to synthesize 3-carbethoxymethyl- 
benzoihiazoline-2-hydrazone (2a), treated 3-carbethoxymethyl-2-nitrosimino- 
benzothiazoline (1) with zinc in acetic acid, but the thiazinone 3 was formed 
instead of the desired hydrazone-ester 2a. 

Hydrogenation of the nitrosiminoester 1 using palladium-charcoal catalyst 
afforded a mixture 2a and 3, which on heating in benzene or ethanol as well as 
in dillute hydrochloric acid gave exclusively 3.l (Scheme 1, route a). 

In this paper we report that the triazinone ring of 3 can be easily opened, 
affording the asymmetric azines 4, by treatment with hydrochloric acid or 
methanolic hydrochloric acid in the presence of aromatic aldehydes pr ketones. 

Results and Discussion 

The required 2H-3,4-dihydro-as-triazino [3,4-bl benzothiazol-3-one (3) was 
synthesized according to a method described elsewhere2, by heating under 
reflux 2-amino-3-carbethoxymethyl-benzothiazolium bromide3 and hydrazine in 
ethanol. 

Compound 3 was recovered unchanged after prolonged reflux with conc. 
hydrochloric acid or methanolic hydrochloric acid (see Experimental). 
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The triazinone ring opening of 3 was achived when refluxed with 4-subst.- 
benzaldehydes or -acetophenones in conc. hydrocloric acid (Scheme 1, route 
b), to give 2-(4' subst. -phenylidene) hydrazono-3-carboxymethylben- 
zothiazolines (Table I, 4a-h, R,:H). When the reaction was carried out in 
methanolic hydrochloric acid the corresponding methyl esters, i.e. the 2-(4'- 
subst.-phenylidene) hydrazono-3-carbomethoxymethylbenzothiazolines where 
obtained. (Table I, 4i-p, Rl:CH3) 

The formation of the asymmetric azines 4 may be attributed to the 
postulated intermediates 2b and 2c, which in the absence of the carbonyl com- 
pounds recyclize to 3. 

The structure of the azines 4 was confirmed by elemental analysis (Table 
I), ir and 'H-nmr spectroscopy4 (Table 11). 

All products 4 showed the characteristic vC=O ir bands, the acid 
" derivatives (Rl:H) at 1710 cm-' - 1730 cm-', the esters (Rl:Me) at 1735 cm-' 
- 1750 cm-'. 

In the 'H-nmr spectra compounds 4 a, c, e, g, i, k, m, o, (R,:H) showed a 
peak at 6= 8.27 - 8.50 ppm characteristic of the -N = C (H) -Ar formy1 
proton5, while compounds 4b, d, f, h, j, 1, n, p, (R,:CH,) showed a peak at 6= 
2,38 - 2,46 ppm for the -N = C (CH,) -Ar methyl group protons. In the case 
of compound 4h (R,, R,, R,: CH,) the protons of R,, R, methyl groups gave 
one singlet at S= 2.38 ppm. The peak of the ester methyl group protons of 
compounds 4 i-p (R1:CH,) appeared at 6= 3.72 - 3.78 ppm, while the peak of 
the ether methyl group of compounds 4g, h, o, p (R,: OCH,) appeared at 6= 
3.84 - 3.85 ppm (Table 11). 

Experimental . 

I Treatment of 2H-3,4-dihydro-as-triazino [3,4-bl benzothiazol-3-one (3) 
with a: conc. hydrochloric acid, b: methanolic hydrochloric acid. An amount of 
1.02 gr (5 mmol) of 3 in 50 m1 conc. hydrochloric acid was heated under 
reflux for 24 hours. The resulting reaction mixture was cooled at r.t. and the 
precipitate filtered to give 0.95 gr of starting material, m.p. 260-262O C (Lit.' 
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TABLE I. Compounds of general formula 4. 

R, R, R, Yield Recryst. M.P.(OC)~ Molecular Calculated/Found 
O/o solvents formula %C %H %N 

b H 

c H 

d H 

e H 

f H  

g H 

h H 

i CH, 

j CH, 

k CH, 

I CH, 

m CH, 

n CH, 

o CH, 

P CH, 

H H 

CH, H 

H NO, 

CH, NO, 

H CH, 

CH, CH, 

H OCH, 

CH, OCH, 

H H 

CH, H 

H NO, 

CH, NO, 

H CH, 

CH, CH, 

H OCH, 

CH, OCH, 

THF-n-Hex 

THF-n-Hex. 

EtOH 

EtOH 

THF-n-Pent. 

THF-n-Pent. 

THF-n-Pent. 

THF-n-Pent. 

C6H6 

C6H6-n-Pent. 

THF-n-Pent. 

THF-n-Pent. 

C6H6-n-Pent. 

C6H6-n-Pent. 

THF-Et,O 

THF-Et,O 

260-261•‹C, 95% recbvery). A mixture m.p. with 3 was undepressed. 1.r. spec- 
trum was identical with that of 3, v C=O 1665 cm-'. The same behavior was 
observed when methanol was added in the reaction mixture. 

11. 2-(41-subst.-pheuylidene) hydrazono-3-carbomethylbenzothiazolines. 
(4, R,:H). A suspension of 3 (1.02 gr 5 mmol) and 5 mm01 of the ap- 

propriate benzaldeyde or acetophenone in 15 m1 conc. hydrochloric acid was 
refluxed for 3 hrs. After cooling to room temperature the product was filtered 
off, washed several times with water, dried over P,O, and recrystallized. 

111. 2-(4 5ubst.-phenylidene) hydrazono-3-carbomethoxymethylbenzothiazo- 
lines. 
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(4, R,:Me). These derivatives were prepared in a manner similar to the 
above reaction, except that 20 m1 methanol were added into the reaction mix- 
ture. 

The physical constants, yields and solvents of recrystallisation are listed in 
Table I. 

TABLE 11. Ir and nmr spectra! data of Compounds 4. . 

Compound v C=O cm-' 'H -nmr S (ppm) 

4.94 (S, 2H, CH,), 7.25-7.92 (m, 9H, ar), 8.42 (s,lH,R,) 
2.44 (s,3H,R2), 4.96 (S, 2H,CH2), 7.22-7.99 (m, 9H,ar.). 
4.92 (s,2H,CH,), 7.05-8.13 (m,8H,ar.), 8.50 (s,IH,R,). 
2.46 (s,3H,R2), 5.04 (s,2H,CH2), 6.94-8.19 (m,8H,ar.). 
2.35 (s,3H,R3), 4.81 (s,2H,CH2), 6.99-7.65 (m,8H,ar' 8.27 (s,lH,R,). 
2.36 (s,3H,R,), 2.39 (s,3H,R2), 4.90 (s,2H,CH2), 7.04-7.82 (m,8H,ar.). 
3.84 (s,3H,R3), 4.86 (s,2H,CH2), 6.98-7.76 (m,8H,ar.), 8.32 (s,lH,R,). 
2.41 (s,3H,R2). 3.85 (s,3H,R,), 4.95 (s,2H,CH2), 6.95-7.94 (m,8H,ar.). 
3.72 (s,3H,Rl), 4.99 (s,lH,CH,), 7.13-7.83 (m,9H,ar.) 8.37 (s,IH,R,). 
2.40 (s,3H,R2), 3.75 (s,3H,R,), 5.02 (s,2H,CH2), 7.03-7.93 (rn,9H,ar.). 
3.78 (s,3H,Rl), 5.09 (s,2H,CH2), 7.06-8.17 (m,8H,ar.), 8.48 (s,lH,R,). 
2.45(s,3H,R2), 3.78 (s,3H,R1), 5.09 (s,2H,CH2), 6.95-8.20 (m,8H,ar.). 
2.36(s.3H,R,). 3.74(s,3H,Rl), 4.99(s,2H,CH2), 7.03-8.71(m,8H,ar) 
8.34(s,l H,R2). 
2.38(s.6H,R2 and R,), 3.75(s,3H,Rl), 4.91(s,2H,CH2), 7.01-7.08(m,8H,ar) 
3.77(s.3H.Rl). 3.85(s,3H.R,), 5.00(s,2H,CH2), 6.95-7.8qm,8H,ar), 
8.33(s,l H,R,) 
2.38(s,3H.R2). 3.77(s,3H.Rl), 3.85(s,3H,R,), 5.02(s,2H,CH2). 
6.92-7.93(m.8H9ar? 

'Avn6pa'oszq dvoiypatoq 6a~rviliov l. 'Avolypa too" tpza~zvz~oo" 6a~ td ioV  t@c 
2~-3,4-6ziis~o-as-tpza~zvo [3,4-bl ~ ~ v ~ o O c z a ~ o i l - 3 - d v ~ ~ .  

'Avayoyfi r i j ~  3-~ap~at~o~uye~uho-2-vtzpoQytvo~~ta~0~iv~ (1) yE 
vsu6apyupo ok 6cwo 656 6Ev 66qy~i  ozqv 8vziozotxq 66pac6vq 2a, &hM 
orqv 2H-3,4-6tB6po-as-zpavo [3,4-bl P~v~oesta~oh-3-0vq (3). Karahuzt~q 
66poybvooq 706 vtrpoctytvo-sozipoq 1 yE nahha6to-fivepa~a napixn yiyya 
zGv 2a ~ a i  3, z6 6noTov 6zav B~ppav9si oE P~vc6hto 4 af9avbhq &pat6 
66poxAopt~o 666 6i6st bno~hs toz t~a  zqv as-zptactvovq 32 (Cxijpa 1, nopsia 
a). 

Bpaoyhq z i j ~  3 oE ~ K V O  66po~hwpt~o  666 4 psecvoht~6 68po~hwpt~6  
6c6'Eni 24 &psq 6Ev 66ilyqos oz6 Bvotyya zo6 Ga~zuhiou, &Aka ozqv Enav- 
ano~rqoq  zijq 3. ITapouoia 6pwq &pwpaztr6v dh6sb66v 4 K E T O V ~ V  b 
Ga~zrjhtoq z i j ~  3 &voiy&t (Z~i jpa  1, nop~ia  b) ytu v& Ghost ziq bobpyszpsq 
bcivs~ 4 (Hiva~aq I). 
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'0 o~qpartoyoq z6v boupyizpov bt3vav 4 pnops'i va bno608~'i oza 
EvGtaysoa 2b ~ a i  2c za cjno'ia, bnouoia zq5 K ~ P P O V U ~ L ~ K ~ S  EVQ~EWS, Enav- 
a ~ u ~ h h v o u v  npoq zqv 3. 

'H Entpspaiwoq zq5 6omq z6v 4 Eytvs yE T ~ V  po.il0sta ir ~ a i  'H-nmr 
cpaopazoo~orciaq (lliva~aq 11). 

- -  
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