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Abstract — Marcapfnﬁgg-banzntriazines (Ila,b) obtained by thse
reaction of corresponding o-phenylenediamines (Ia,b} with thip-
semicarbazide, on condensation with halogencacetic acid, yields
benzotriazine=3~thiclacetic acids (IIla,b) which on treatment
with acetic anhydride underwent cyclodehydration to furnish
9H=thiazolo [2.3-5_7 ~ag-benzotriazin=3{2H)=anes (Iva,b) and not
SH-thiazolo f3,2—g:]-ggrbenzntriezin-a{Zﬂ)-ones {(Vilia,b} as
revaaled by NMR spectral data. Similar condensation of Ila,b
with ol-halogsnoketones fullowed by the PPA cyclization of the
intermediate ketones (Va,b) yields 9H4-thiazolo [2,3-c J-as=
benzotriazines (VIa,b), The reaction of Ila with 1,2-dibromo=
ethans yislds ‘Bﬁ-Z,3-dihydr:r-6,T-dimethylthiaznlo EZ,.’:-:_:_J -5~
benzotriazine (ViI). Thiazolo-benzotriazine {Iv, VI and VII)
is a novel and hitharto unknown hetsrocyclic syatem and is

raported here for the first time,

In continuation of our earlier studies on the orientation of cyclization in a
reaction of unsymmetrical mercaptoazoles with bifunctional compnundst'd, we now
wish to report in the present communication our work on the raaction of unsymm~
strical azine (mercaptobenzotriazine) with halogenoacid, o{-halogenoketons and
alkyl halide {(vide chart I}.

Mercaptobenzotriazinas (Ila,b}, obtainad by the fusion of thiosemicarbazide with

appropriats diamines (Ia,b), when condensed with halogenoacetic acid gave 6,7=
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dimethyl- (1Ila) and {,2=dihydro=as=benzotriazine=3=thiolacetic acids (IIIb}

respectively., The acid (II1)} being unsymmetrical, on cyclization, was expected
to yield 9H=thiazolo EZ,a-gJ-_gg-benzotriazin-3(2_!1)-ona (IV) or S5H-thiazolo
C3,2-2_]-ggrbunzotriezin-3(Zﬁ)-una (VIII) or both depending upon ithe direction
of cyclization. The acids {IIla,b), howsver, when heated in a mixture of acetic

anhydride and pyridine, underwant cyclodehydration furnishing s singls product

- r) and at

-1(/

(tlc) in each cass, The appeerance of a band at 1730 cm

0
1740 cm’l 't ;:N-E-} in the IR spactra of ths tlc~pure products abtained from IIla
and IIlb reaspectively corroborated the cyclic structure. The structure IV and
not VIII has besen mesigned to the tlc=purs products on tha basis of NMR spectral
data.
In structure VIII, all ihe aromatic protons (four protons in VIIIb and two protons
in VIIla) will resonate in cloaas proximity to sach other whereas in IVa,b, Ha will
be deashielded by the thiazolidinone ring and as a result, Hq will resonate at
downfield in comparison to other aromatic protons., The deshielding has ite origin
in the magnetic anisotropy of ths ZC=0 group with minor contribution from tha
reat of the ring, The downfield shift of one aromatic proton (Ha) in the NMR
spectra (vide expsrimental} of the tlc-pure products obtained from IIla,b
confirmed the structures Iva,by Moreover, the reaction of Ila with 1,2-dibromo~
ethana gave a single product {tlc) which may be represented by either structure
VII or X. In either structure the signal at & 7,02 and 6.87 are due to R, and
Hy respectively bacause Hy will be shielded by NH proton. Comparison of the
chemical shifts of Ha in VII {or X) with those of IVe support ths structural
assignment, Ha in VII {or X) has a valus at & 7,02 and ths signal at & 7,52
{a value sufficiently higher than & 7,02 and is due %o the deshielding effect by
carbonyl group) exhibited by tha cyclized product obtainad'from the acid I[Ila
supports the structues IVa., Such a downhfield shift would not be expected from
the structure VIII. The preferential formation of IV could be resulted from the
equilibrium A “——==B (vide chart II). The acid {III) will have the structure A
rather than B becauss in A, the double bond in the triazine ring is in conjuga-
tion with the benzene ring whereas B has an isolated double bond (chart [I). In
A, the pyridina-like sz-nitrogsn at N,y baing more nucleophilic than pyrrole=-
like Spa-nitrogen at NZ' will attack the carbonyl carbon of the acid giving XI

which underwent prototropic changes followed by the loss of a water meolecule

giving IV,
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Mercaptobsnzotriazines (Ila,b) on candensation with o(-halpgenoketones yielded
ketones (Va,b) characterized by their IR spectra (1660-1700 cm~1, C = 0) which on
treatment with polyphosphoric acid underxwent cyclizetion giving a single compound
(tlc) in sach case, confirmed by the absence of the carbonyl band, thus corrobora-
ting the cyclic structure. Further support for the cyclic structure for this tle-
pure compound forthcame from NMR spectra. The signals at b8 6.52 (1n, 8, CZ-H).
6.58 (14, 3, C,~H}, 6.90 {IH, 3, Cy~H) and 7.14 (1H, s, EZ~H) in the NMR spectra
of the compounds gbtained by the cyclization of va (R1 = Ph), Va (R1 = P-BrC6H4}.
Vb (R| = p-BrCsﬂd) and Vb {R1 = P‘“z"cs“a) respectively confirmed the cyclic
structure. The NMR spectral data wers not of much help in deciding in favpur of
either angular product(VI) or the linear product(IX), The formation of VI from the
ketane V and also the formation of VII from the reaction of II with t,2=-dibromo=
ethanas could be sxplained similarly as done in case of IV {vide chart II). The
ketane(V) (HBr salt or free bass) however could not be made to undergo cyclization
under milder condition using HZSD4 ar HCl as cyclizing agents., Compounds VI and
VYII did not undergo desulphurization indicating thereby that sulphur is a part of
the cyelic structure.

Experimental Procedure = Melting points were determined in sulphuric acid bath and
ara uncorrectsd. The tlc was done on silica gel plates using acetone-benzene(1:3)

as sglvent system. IR was run on Beckman IR-20 Spectrophotometer in Nujol mull.
The NMR spectra were recorded on a Varian 60 MHz or Perxkin=-Elmer 90 MHz NMR
Spectrometer in TFA or L'.‘DC.l3 uging tetramethylsilane [TMS) as internal reference
standard. The chemical shifts are expressed in & (ppm) downfield from TMS.

6,7~-Dimethyl-1,2-dihydro—3=mercapto=as-benzotriazine (Ila) = A mixture of 4,5-di-

methyl-g=-phenylenediamine (6.8 g, D.05 mole} and thiosemicarbazide (4.55 g, 0.03
mole) was heated in an oil bath for 5 hr at 180-90°. After an hr, the melt start-
ed to get solidified. The resction mixture was cooled and crystallized from etha-
nol giving white flakes, m.p, above 290°, yield 5,6 g (58%) (Foumd: S, 16.55,

t
fHyqNyS requires s, 16,58%). ;:x 1200 (C~S stretching), 3040-3060 (NH broad).

1,2-Dihydro=-3-mercapto~-as-benzotriazine (IIb} ~ It was prepared from a-phenylene-

diamine and thiosemicarbazide following the above procedurs, m.p. 290° {1ight

brown flakes from ethanol), yisld 48% (Found: 5, 19.07, CTH7N3S requires

t

€M 4180 (C~S stretching), 3140-3300 (NH Broad).

5, 19,39%}. max

6,7~Dimethyl=1,2=dihydro~as-banzotriazine-3=thiolacetic acid (IIla) - Mercapto-

ag«benzotrigzine (Ila, 1.93 g, 0.1 mole), bromoacetic acid (1,39 g, 0.01 mole)
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and fusad sodium acetate (0,82 g, 0.01 mole) in anhydrous sethanol (50 ml) was
heated, under reflux, for B8 hr, The reaction mixture was cooled to room
temperature and the solid, thus separated, was crystallized from sthanol giving
white crystals, m.p. 210°:1yiald 1.5 g (60%) (Foundr S, 12.69; Cq4H43N;30,5
requires 5, 12.75%), &0k 1570 (C=N), 2480-2760 (LO,H, broad), 3340-3420

{NH broad).

1,2=Dihydro=as-banzotriazine~3~thiolacetic acid (IIIb} — It was prepared from

Ilb and chlorvacetic acid following the above procedurs, m.p. 191-93° dacomp.
-1

(EtOH)}, yield 45% {Found: S, 14.12, CgHgN, 0,5 requires S, 14,35%), 1/:zx 2500~

2580 (CDZH, broad), 3300-3440 (NH broad).

6,7~Dimethyl=9H=thiazolo [ 2,3=g J=as =benzotriazin=3{2H)=one (IVa) The acid

{11la, 1.0 g) in a mixture of acetic anhydride (1 ml) and pyridine (3 ml) was
heated on a steam bath for 30 min, The reaction mixture was cgoled to room
temperatures and poured dropwiss into water with constant stirring. The solid,
thus separated, was thoroughly washed with water. Crystallization from athanol
furnished light brown needles, m.p. 168=-70%, yield 0.3 g (32%) (Found: C, 56.36;
H, 5.39; S, 13.71; 41894 N305 requires C, 56.65, H, 4,72; 5, 13,73%),

-1
roe 1510 (C=N stretching), 1565 (C=N), 1730 (C=0), 3420 (NH brosd).
NMR (TFA}: & 2,5 (6H, 8, both CHa groups}, 4.33 (2H, 8, CHZ), 7.05 (14, s, CB-HL

7.52 (1H, 8, Cg~H) (NH signal was not exhibited in the normal chart).

9H~Thiazolo [2,3=¢ J=-as-benzotriazin=3(2H)=one {IVb) — It was obtained by the

cyclization of the acid (IIIb) with acetic anhydride following the procedure
adopted in IVa, m.p, 168°, yield {34%), (Found: C, 52.42; H, 3.76; S, 15.28;
N, 20.13, CoH,N40S requires C, 52.67; H, 3.41; S, 15.61; N, 20.48%).

::: 1610 (CaC), 1740 (C=0), 3320~3500 (NH broad), NMR (CDClz): & 4.31
(2H, 8, CHy), Te17<7.65 (3N, m, Cg=H, Cp=H and Cg=H), 7.90 {1H, g, Cg=H,
J5,g = 8 Hzi Jg 7 = 2.5 Hz).

1,2-Dihydro=3=p~bromophenacylthic-gs-benzotriazine hydrobromide (Vb, Ry =

p-BrCst) —~- Mercaptobenzotriazine (IIb, 1.65 g, 0.01 mole) and p~bromophenacyl-
bromide {2.78 g, 0.01 mole), in anhydrous ethanol (60 ml) were heated, under
reflux, for 8 hr., The reaction mixture was cooled to room tempersture and the
solid, so obtained, was crystallized from ethanol giving slightly grey crystals,
m.p. 235%, yield 2.3 g (52%) (Found: S, 7.03, Cy5Hy3N40SBr, requires §, 7.22%).

-1
::x 1520 {C-N stretching), 1585, 1620 (C=N and C=C), 1680 (C=D), 3140-3300
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{NH broad}.
95r3-p-Bromnphenylthiazoloc'2,3—c] -ag-benzotriazine (VIb, R, = p=BrCcH,) — A

mixture of the ketons (Vb, 91 = p-BrCst, 1.0 g), phoaphorus pentoxide (4 g) and
orthophosphoric acid (3 ml) was heated on an oil bath at 150° for &4 hr., The
reaction mixture was cooled and basified with potassium carbonate. The solid,
thus obtained, was cryatallized from ethamol giving pale yellow crystals, m.p.
188-90°, yield 0,6 g (77%) (Found: C, 52,17; H, 2.76; S, 9.17; N, 11.98,
CygHyqNySBr requires C, 52,32; H, 2.91; S5, 9.30; N, 12,21%), ;:;1 1550 (C~-N
stretching), 1570, 1610 (C=N and C=C), 3400 (NH), NMR (TFA}s O 6.90 (1n, s,
Cz-H), 6.96=-7.28 (4H, m, Co~H, Cg=H, C,=H and CE-H). 7+30 {4H, AB guartet,
p=BrCgH,, J,p = 9 Hz).

(The properties and analyses of other ketonss {V) and thiazolu[fZ.J-gL]benzu-
triazines (VI) are described in Table 1.).

6,7=Dimethyl=2,3-dihydro~9H-thiazolo [ 2,3-¢ J~gs-benzotriazine hydrobromide (VI1)

A mixture of Ila (1.93 g, 0.01 mole) and t,2~dibromoethane (1,88 g, 0.01 mole)

in anhydrous ethanol (50 ml) was heated, under reflux, for 6 hr. The reaction
mixture was cooled to room temperature and the splid, thus separated, was
crystallized from ethanol giving pale yellow crystals, m.p. abagve 282°, yield
1.65 g (55%) (Found: S, 10,27, Cy,H;,N,SBr requires 3, 10.671).'b(;:;1 1595 (C=N),
3360-3500 (NH broad). NMR (TFA): & 1,98 (6H, s, both CHy groups), 3.92 (2H, %,
SCH,), 4,20 (24, t, NCHy), 6.87 (1H, 3, Cg=H), 7.02 (14, 8, Ce=H).
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Table 1
Phyasical data of the ketones {V) and thiazolo EZ,J-EJ-a_g-benzutriazines (vi)

R Ry Ketones (V) Thizzolo=banzotriazines {VI)
m.pe Yield Mol, formula ﬂ_éi-.r— Mepe  Yield Mol. formula - 5%
oc % Found Calc. on ; 1 Found Cale.
Ho PO NCgH, 249 49 C,.H,,N,0,5Br 7.68  7.82 216=17 68  C,cH,oN,D,5% 10.13 10,32
15137473 . ¢ 1571607472 . *
H p-HBCEGHd 230 53 E15H16N30532 8.15 8.46 111-14 39 C16H13N35 11.22 11.47
H p-CleH4 243 50 C15H13N305C13r 7.81 8,03 198 67 C15H10N35C1 10,33 10,69
H C5H5 215 55 C15H14N3055r A.42 8,79 142 55 C15H11N35 11.85 12,08
CHa p'BrCSH4 240 62 C1 TH17N3[JSBr2 6,32 6.79 256=-57 50 C* TH14N3SBI‘" 8.56 8460
CHa p-H3ECGH4 220 61 C1BHZUN3053r T.52 7.88 186=87 43 c18H17~35 10.38 10.42
I:H3 TII-DZNI:GH4 236=38 52 c17”17~4°355' T.03 7.32 22d=130 52 C17H14N4025 9.43 9.47
CH3 CGHS 230-32 54 C17H1BN3DSBI T.72 B.16 188=30 45 517H15N35“" 10.89 10.91

“NMR(TFA}: & 6.98+7.46 (4H, m, Cs=H, Cg=H, Cy=H and Cg=H), To14 (1H, 8, Cp~H), 7,90 (4H, AB guartst,
P=0,NCgHys Jpg =9 Hz }.
**NMR(CDCl;): & 2,35 (3H, 8, CgmCHy or Cq=CHy), 2.43 (3H, 8, Cy=CHy or Cg=CHy), 6.58 (1H, 3, Cy-H),
T.04~7.82 (6H, m, aromatic protons) (Found: C, 54.41, H, 3.81; requires C, 54.84; H, 3,76%).

""UNMR(CDC13): 8 2.30 (3H, 8, CgmCHy or Cq=CHy), 2,42 (3H, g, C,=CHy or CemCHy), 6.52 (1H, g, £,~H), 7.00-
7.75 (7H, m, aromatic protons} (Found: C, 69.54, H, 5.32; requires C, 69,61, H, 5.12%),
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