SYNTHESIS AND REACTIONS OF 2,4-DISUBSTITUTED
BENZO[b]JFURANO-, BENZO[b]JTHIENO- AND
INDOLO[3,2-d]-1,3-OXAZINIUM SALTS
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Under acid catalyzed acylation 3-acetamidobenzo[b]furan, -benzo[b]thiophene, and indole undergo heterocy-
clization to condensed 1,3-oxazinium salts. Treatment of the salts with ammonium acetate in acetic acid
gives the corresponding benzo[b]furano- and benzo[b]thieno[3 2-d]pyrimidines and 2-acetyl-3-acetamidoin-
dole gives pyrimido[5 4-d]indole.

The synthesis and reactions of monocyclic 1,3-oxazinium salts is well known [1-3]. Condensed 1,3-oxazinium salts
have been little investigated because of the lack of a convenient synthetic method. We have previously shown that o-acetami-
dobenzophenones and 2-benzoyl-3-acetamidobenzo(blfurans in the presence of acetic anhydride and perchloric acid form the cor-
responding 1,3-oxazinium salts {4-6]. However, this method is limited by the poor availability of aminohetaryl ketones.

Within the framework of synthesizing condensed 1,3-oxazinium saits we have investigated the acid-catalyzed acylation of
acetamido benzo[b}furans, benzo[b]thiophenes, and indoles. Acylation of the amides Ia-c occurs at the free a-position of the
heterocycle. Under the reaction conditions the formed 2-acyl-3-acetamido derivatives cyclize to the corresponding 1,3-ox-
azinium salts II-IV.

The reaction occurs only in the presence of a twofold excess of catalyst (HC1O,, SbCls) since one equivalent of catalyst
is bound by the starting I.
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The structures of II-1V are confirmed by their IR spectra, which show absorption for the oxazinium cation bonds at 1640-
1610 cm™!,

Under normal conditions the perchlorates Ila-IVa and IVb undergo hydrolysis to the 2-acetyl-3-acetamido Va, c-¢, as
indicated by the appearance of IR absorption bands for NHCOCH; (3270, 1630 cm™!) and COR (1670 cm™!). Oxazinium
salts containing SbCl¢~ are unstable in air.

Compounds Va-e can be prepared in high yields by hydrolysis of salts ITa, b-IVa, b using aqueous alcohol.
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TABLE 1. Physical Data for 11-V]

Com- op Yield)
pound- Empirical formula R x e mp, %
Ila C,;H,,CINOs CH, 0 ClOo,~ 140 57
IIb C;;H,zclsNOQSb CSHS O Sbcjg 200 ;7
11ia C,4H CINOsS CH, s Cloy~ 120 9
111b C;H ,CIgNOSSb CH, S SbClE 13{3 88
1va C,2H,4CIN,Os CH; NH Cl0, 135 37
vb Cy3H3CIN,Os C,Hs NH ClO,- 130 38
va CioH NOs CH, 0 138...139 gg
Vb C,7H;3sNO, CeHs 0 145 9
Ve C,;H,)NO,S CH, S 155... 156 751
vd C,-H,2N:0, CH; NH 231 78
Ve C\3H (N0, CqH; NH i88 Iy
via C;H;(N,O CH; Q 90...91
VIb C7HoN20 CeH; 0o 132...133 90
Vic CpHNoS CH;, S 110. .. ‘l 11 84
Vid CpaHiN, CHi, NH 202 ...203 74

*1la-1Va were crystallized from a mixture of acetic anhydride-ether (2:1): I1b, IiIb from
acetic anhydride; Va-e, Vla-c from aqueous alcohol.

TABLE 2. PMR Spectra of 11-V]

Com- o

pound S, ppm

Ila 277 (3H,s, 4-CHy); 2,87 (3H,s. 2.CH,); 7,66 . 800 (4H, m, H

b 285 (3H, s, 2-CH,): 7.8...84 (4. m, H H’"”"é a”°“‘>

HIa,b | 277 (3H s 4-CHy); 287 (3H, s 2-CH)); 750...795 (4H, » Hy oo

Va 2.83 (6H,'s, 2 and 4.CHy); 7.46.. 790 (4H. m, H aronm

Vb 173 (SH. t 4.f-CHu); 283 (3H.s, 2.CHo); 316 (2H,q, 4-a-CHy); 740, ..
800 (4H.m, F

ve 2.20 (( H, s, f-ré’(')"cm); 250 (3H, s, 3-NHCOCH,); 7,43...8,00 (4H, m,
520 ¢

Via 243 (3H, s 4.CH,), 267 (3H,s. 2.CHy); 7.07.. 670 (4Hm . Hapop)

Vib 267 (3H, s, 2-CH,)" 7,10...7.80 (8H. M, Harom

Vic 260 (3H. s, 4-CH,}: 273 (3H. s 2.CHy}y 7.50 . 800 (4H, ™ Hareg)

Vid 266 (3H, s, 4-CHy), 271 (3H,5, 2.CHy); 7,20.. 8,16 (4H, m, Hapeq)

*For Ila, b-IVa, b the solvent was CF;COOH; for V¢, VIa-d, CD,CN.

Oxazinium salts Ia, b, IlIa were converted tg the corresponding hetaryl[3,2-d]pyrimidines VIa-c by refluxing with excess
ammonium acetate in glacial acetic acid.

Under these conditions the indolo[3,2-d)Joxazinium salts IVa, b give oily products, which probably is due to the forma-
tion of an anhydro base (subsequently polymerizing). 2,4-Dimethylpyrimido(5,4-blindole (VId) was obtained from 2-acety]-3-
acetamidoindole Vd.

Additional evidence for the structure of the 2,4-dimethylbenzo[b]thieno[3,2-d]pyrimidine VIc comes from its reductive
desulfurization by Raney nickel to the known 2,6-dimethyl-4-phenylpyrimidine [7].

EXPERIMENTAL
The IR spectra were recarded in Vaseline oil on a UR-20 instrument and PMR spectra on a Tesia BS-467 (60 MHz) using
TMS internal standard.
Physical parameters for II-V1 are given in Tables 1 and 2. Elemental analytical data for I1-VI agreed with that calculated.
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Perchlorates IIa-IVa, IVb. HCl, (70%, 2 ml) was added to a solution of the amide Ia-c (0.01 mole) in acetic anhy-
dride (15 ml) and dry ether (5 ml) (for IVa at 0°C a mixture of 2 ml of 70% HClO, and 4 m] of acetic anhydride was used and
for IVb, propionic anhydride). The mixture was kept at 45°C for 1 h (15 min at 20°C for IVa, b), filtered, washed with a
mixture of acetic anhydride~ether (1:1), and then ether and dried in vacuo.

Hexachloroantimonates IIb, IIIb. The acid chloride (0.02 mole) was added to a solution of amide Ia, b (0.01
mole) in dry CCly (20 ml) and SbCls (0.02 mole) was added with cooling and stirring. The precipitate was filtered after 15
min, washed with CCly. and then ether.

2-Benzoyl(acetyl)-3-acetamido Benzo[b]furan, Benzo[b]thiophene, and Indole (Va-e). The correspond-
ing oxazinium salt (1 g) was dissolved in alcohol (10 ml), refluxed for 5 min, filtered, diluted with water (10 ml), cooled, and
the precipitate filtered off.

Benzo[b}furano- and Benzo[b]thieno[3,2-d]pyrimidines (VIa-c). A mixture of the corresponding oxazinium
salt (0.01 mole), ammonium acetate (10 g), and acetic acid (80 ml) was refluxed for 3 h and 50 ml acetic acid removed in
vacuo. The residue was cooled, poured into water (100 ml), and neutralized with aqueous ammonia. The precipitated crystals
were filtered off. ‘

2,4-Dimethylpyrimido[5,4-b]indole (VId) was obtained similarly from 2-acetyl-3-acetamidoindole Vd.

Reductive Desulfurization of 2,4-Dimethylbenzo[blthieno[3,2-d]pyrimidine. A mixture of Vic (1.07 g,
5 mmoles) and Raney nickel (10 g) in methanol (50 ml) was refluxed with stirring for 10 h, cooled, the nickel filtered off, and
methanol distilled off. The residue was distilled in vacuo to give 48% of product with bp 100°C (1 mm Hg). The literature
[71 gives bp 112°C (2 mm Hg).
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