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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 metharolic hydrochloric
acid-is. descrlbed The ir. and nmr spectra of the resulting asymmetric azines 4
are given.

Key words: 2H-3,4-Dihydro-as-triazino [3,4-b] benzothiazol-3-one, 2-(4"-subst. —phenyhdene) hy-
drazone 3- carb(ometh)oxymethylbenzothlazolmes

Introduct:on

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-b] benzothiazol-3-orie (3). Allen
and Van Allan!, in an attempt to synthesize 3-carbethoxymethyl-
benzo'thiazpline-2—hyd~r}azone (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? (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 or ketones.

Results and Discussion

“The required 2H-3,4-dihydro-as-triazino {3,4-b] benzothiazol-3-one (3) was
synthesized according to a method described elsewhere?. by heating under
reflux 2-amino-3-carbethoxymethyl-benzothiazolium bromide® 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. (Tabie I, 4i-p, R;:CH;)

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
D), ir and 'H-nmr spectroscopy* (Table -II).

All products 4 showed the characteristic vC=0 ir bands, the acid
“derivatives (R,:H) at 1710 cm™ — 1730 cm’, the esters (R;:Me) at 1735 cm!
— 1750 em™.

In the 'H-nmr spectra compounds 4 a, ¢, €, g, i, k, m, 0, (R,:H) showed a
peak at 6= 8.27 - 8.50 ppm characteristic of the —N = C (H) —Ar formyl
proton®, while compounds 4b, d, f, h, j, 1, n, p, (Ry: :CH,) showed a peak at 8=
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 6= 2.38 ppm. The peak of the ester methyl group protons of
compounds 4 i-p (R,:CH,) appeared at 8= 3.72 - 3.78 ppm, while the peak of
the ethier methyl group of compounds 4g, h, o, p (R;: OCH,) appeared at 6=
3.84 - 3.85 ppm (Table II).

Experimental -

1 Treatment of 2H-3,4-dihydro-as-triazino (3,4-b] benzothiazol-3-one (3)
with a: conc. hydrochloric acid, b: methanolic hydrechlorz'c acid. An amount of
1.02 gr (5 mmol) of 3 in 50 ml 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. 260-262° C (Lit.2
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TABLE 1. Compounds of general formula 4.

R, R, R,  Yield Recryst.‘ M.p.(°C)* Molecular Calculated/Found
9% solvents formula %C  %H %N

617 42 135

a H H H 65 THF-nHex 20709 C,HiyN:OS ('o 0 133
b H CH, H 95 THF-nHex 192—98‘ c,-,ﬁ,sNgozs gi'_g ::; 3";
¢ H H NO, 9 EtOH 196-98 C,.H,,N,0,S zizg g:i ig;
d H CHy NO, 95 EtOH 166-68 C,;H,N,0,S ii; gg ii:;
e H H CH,y 95 THF-nPent. 22021 C,H,;N,0,8 2;:; ::2 g:?
f H CH, ‘CHJ 75  THF-n-Pent. 18486 C,H,;N,0,S gg:g g:g }g:g
¢ 'H H OCH, 8 THF-nPent 21011 CyH;N,0,S ggﬁ 3:‘5‘ }g;
h H CH, OCH, 70 THF-n-Pent. 170-71 C,H;;N;0,8 gg:g ::3 }}:2
i CH, H H 80 C¢H, 153-54 C;H;sN;0,8 25; :g gg
j CH, CH, H 70 CeHs—n-Pent. 10507 C,H,N,0,8 gg:g ::g i;g
k ICHa H NO, 90 THF-nPent. 216-18 C,H,N,0S gi:é ;:g i:;
1 CH, CHJ. NO, 90  THF-n-Pent. 18788 C,H,N,0,S gg; :g ' iig
m CH, H CH; 95 CgHenPent. 13638 C,H;N,O,8 gg:g :? i;zg
n CH, CH, CH, 75 CgHn-Pent. 13840 C,H;N,0,8 gig ::: };;g
o CH, H OCH, 95 'THF~Et2C“) 146-48  C,gH,,N;0;S gg:g ::g Hg
p CH, CH, OCH, 75 THF-Et,0 143-45. C,H,(N,0,8 618 52 114

618 5.2 112

260-261°C, 95% recovery). A mixture m.p. with 3 was undepressed. Lr. spec-
trum was identical with that of 3, v C=0 1665 cm'. The same behavior was
observed when -methanol was added in the reaction mixture.

II. 2-(4“-subst.-phenylidene) hydrazono-3-carbomethylbenzothiazolines.

(4, R;:H). A suspension of 3 (1.02 gr 5 mmol) and 5 mmol of the ap-
propriate benzaldeyde or acetophenone in 15 ml 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.

III. 2-(4subst.-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 ml methanol were added into the reaction mix-
ture.

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

TABLE IL Ir and nmr spectral data of Compounds 4.

Compound v C=0 cm™! 'H -nmr § (ppm)

4a 1715 4.94 (5, 2H, CH,), 7.25-1.92 (m, 9H, ar), 8.42 (5,1H,R,)

4b 1710 2.44 (5,3H,R)), 4.96 (s, 2H,CH,), 7.22-7.99 (m, 9H,ar.).

4c 1730 4.92 (s,2H,CH,), 7.05-8.13 (m,8H,ar.), 8.50 (s,1H,R,).

4d 1725 2.46 (s,3H.R,), 5.04 (s,2H,CH,), 6.94-8.19 (m,8H,ar.).

4e 1710 2.35 (s,3H,R,), 4.81 (s,2H,CH,), 6.99-7.65 (m,8H,ar ., 8.27 (s,1H,R,).

4f 1725 '2.36 (s,3H,R,), 2.39 (s,3H.R;), 4.90 (s,2H,CH,), 7.04-7.82 (m,8H,ar.).

4g 1710 3.84 (s,3H,R;), 4.86 (5,2H,CH,), 6.98-7.76 (m,8H,ar.), 8.32 (s,1H,R)).

4h 1710 241 (s,3H,R,), 3.85 (s,3H,R,), 4.95 (s,2H,CH,), 6.95-7.94 (m,8H,ar.).

4i 1750 3.72 (s,3H,R)), 4.99 (s,1H,CH,), 7.13-7.83 (m,9H,ar.) 8.37 (s,1H,R,).

4 1750 240 (s,3H,R,), 3.75 (s,3H,R), 5.02 (5,2H,CH,), 7.03-7.93 (m,9H,ar.).

4k 1750 3.78 (s,3H.R)), 5.09 (s,2H,CH,), 7.06-8.17 (m,8H.,ar.), 8.48 (s,1H,R,).

41 1750 2.45(s,3H,R,), 3.78 (s,3H,R ), 5.09 (s,2H,CH,), 6.95-8.20 (m,8Har.).

4m 1745 2.36(s,3H,R,), 3.74(s,3H.R), 4.99(s,2H,CH,), 7.03-8.71(m,8H,ar)
8.34(s,1H.R,). , . 4

4n 1735 2.38(s.6H.R, and R;), 3.75(s,3H.,R ), 4.91(s,2H,CH,), 7.01-7.08(m,8H ar)

40 1745 3.77(s.3H.R ), 3.85(s,3H.R;), 5.00(s,2H,CH,), 6.95-7.80(m,8H ,ar),
8.33G.1H.R,)

4p . 1745 2.38(s.3H.R,), 3.77(s,3H.R,), 3.85(s,3H.R}), 5.02(s,2H,CH,).

6.92-7.93(m.8H ar.

MepiAnyn

‘Avuidpdoerg dvoiyuarog daxtviiov 1. "Avoryua 100 tpalivikod daxtvAiov i
2H-3,4-0156po-as-tpralivo [3,4-b] Pevioberalol-3-ovig. '

"Avayoyny  tfic  3-kapBaifofvueburo-2-vitpoliwvobelalorivng (1) pé
yevddpyvpo of O0Eiko OED d&v ddnysl otiv dvrictouyn Odpaldvn 20, GAAG
otiv 2H-3,4-8156po-as-tpalivo [3,4-b] PevlobBealolr-3-6viy (3). KatoAvtikn
bdpoyovwon 100. vitpoliuvo-estépog 1 pé maAradio-GvBpake mapéxer uiyuo
tdv 20 koi 3, 10 Omolov Stav Oeppavlel of Pevioho fi aibavoln fi dpord
O3poyhwpiko 6EL didel dmoxAeloTikd thv as-tpralivovn 3% (Ixfina 1, nopeia
a). :

Bpaopdg tfig 3 o€ mokvo BOpoyhwpikd 68D i uebevolikd BSpoyxrwpikd
SED ‘&mi 24 dpeg d&v 6ONyNoE 610 dvorypa tob SaxtvAiov, GAAL otV Enav-
anoktnon tfig 3. IMapovsia Suwg dpopoatikdv GASe(dDV # xetovdv O
daxtdohog fig 3 dvoiyer (xfino 1, mopeio b) 1 va Sdoel i GoduMETPE]
aliveg 4 (IMivokag I). ‘
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‘0 oyxnuotiopds tdv dovppétpov Glivdv 4 prmopel va anodobel otd
gvdiapeca 2b koi 2¢ td O6mola, dmovsio Tiic kapPovolkiig vdoewng, Emav-
akvkAdvoov mpdg v 3.

‘H gmBePfaioon tfic Soufig t@v 4 Eywve pé tiv Pofbew ir kai 'H-nmr
oacpatoskoniag (IMivakog IT). ' :
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