Russian Chemical Bulletin, International Edition. Vol. 49, No. 11, November, 2000

1917

Synthesis of substituted 2-amino-1,3-thiazine-6-thiones
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The reaction of thiourca with -acvl-2-bromoacetylenes in AcOH in the presence of
BF; - E1,0 affords 2-amino-4-phenyi(2-thienyh)-1.3-thiazine-6-thiones in high yiclds.

Key words: {-ucyl-2-bromoacetvienes; thiourca: intramolecular cyclization: 2-amino-4-
phenyi-1 . 3-thiazine-6-thione. 2-amino-3-i2-thicnyh-1 3-thiazine-6-thione.

It is known that p-methoxybenzovl-. p-chlorobenzoyl-,
and benzoylphenylacetvlenes react with thiourea in

McOH 1o give a mixture of Z,.Z- and [, Z-isomers of

arovl vinyl sulfides.t The reaction of cthynyl pheny!
ketone with thiourca tn 2N HCHE viclds S-(2-benzoyl-
vinyDisothiuronium chloride. When stored in water-alco-
hol sotution. the latter undergoes cyelization into 2-imino-
4-phenyi-1.3-thiazine hvdrochloride.? Aroylphenyl-
acetylenes react with thiourea in EIOH at 60 °C in the
presence of sodium cthoxide to form 4.6-diaryipyrimidine-
2(1IN-1hiones?.

It is also known that the reaction of substituied
thiourcas with 1-henzoyl-2-bromoacetylene at 20 °C in
various solvents results in V-substituted +-benzoyl-2-(R-
imino)- 1.3-thiazoiium bromides.*

We found that the reaction of 1-acvl-2-bromo-
acetylenes la,b with thiourca (2) in the ratio of 1:2 in
alacial ACOH in the presence of BF - ELO at 40 °C
affords 1.3-thiazine-6-thionc hvdrobromides 4a,b in high

vields (Scheme 1), Recrystallization of the latter from a
water-alcohol mixture gives free bases Sa.b.

Apparcntly. the reaction mechanism includes the
formation ot intermediate a-oxoketene mercapials 3a.b.
whose intramolecular cvclization in the presence of
BF:- EGO results—with climination of cyanamide
and water—in substituted 2-amino-1.3-thiazine-6-
thiones 4a.b.

Experimental

PR and YO NMR spectra were recorded on a Bruker DPX-
400 spectrometer (40001 and 10051 Mz, respectivelyy. IR
spectra were recorded on o Specord TSR spectrometer (in
petets with KBry. Melting pomnts were determined on o
NAGEMA hot stage (GDR)Y. Commercial solvents were puri-
ficd according to the known pmccdurc\’.S Commercial BF; - E1,0
was distitled at 123 °C i a flow of nitrogen dricd over cone.
HLSO,. Diethyl ether was treated with @ 1% agucous solution of
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KMnO, 1o remove peroxides, dricd over Cally, and distilled
over sodium metal

1-Benzoyl-2-hromeacetyiene (1a) was prepared by bromi-
nating  1-phenyviprop-2-yn-1-ol svathesized as deseribed
Ref 6. Bromine (1.65 ml) was ~slowly added with stirning o
crushed ee (13 @) and a 0% aqueows solution of NaOH
(7.3 mb). Stirring was continued until bromine dissolution was

compicted. To the resulting sodium hypobromite o solution of

| -phenviprop-2-yn-i-ol (3.96 ¢, B.03 mol) in 30 mL of cther
was added. and the minture was strred at 20 °C tor 3 h and
decomposed with a 1< agqueous solution of ammonium chlo-
ride. The organic material was extracted with ether, The extract

was dricd with MeSO, and ftilered. 3-Bromo-1-phenylprop-2-
vii- [-of obtained was oxidized i sirn with MnQs at 20 °C for
L hto give ketone ¢lay (4.8 2. 76%) mup. 90—91 >C (¢f. Retl 3
m.p. 94—93 °C).

I-Bromo-2-(2-thenoyDacetylene (1b) was synthesized m a
similar way by brominating 1-(2-thienyhprop-2-yn-1-of® (4 14 g,
B 03 mob), according to the known procedure.” Yield 4.8 ¢
(73%). m.p. 83 °C.

2-Amino-4-phenyl-1,3-thiazine-6-thione hydrobromide (4a).
[-Benzovl-2-bromoacetslene (fay (2.09 ¢, 10 mmolj and thio-

urea (23 (1,32 gz 20 mmol) woere .)ddul 1o a solubon of

BIF; - EGO (142 g0 10 nunob) i 30 mil of Ochiul ACOH. The
reaction mixture was stirred at 40 °C for 1 h and cooled to
~20 #CL The precipitate that tornied was tlllcr\:d offs washed
with 10 mL of glactal ACOH and 40 mL of anhydrous cther, and
dricd w1 vacuo to give orange ucedles, yield 2.5 g (89,
mop. 2128=230 °C (r‘rom glactal ACOHY. IR (KBr). viem
2900—=3300 {br.. NH- Ty 1630, 1600, 1335 (C=C. C=N_, o NH).
PCNMR (DMSO- d(,). S 970 (C=8) 170001 (Ci2y): 13958
(Cidyy: 137,360 13462, 13186, 13048 (Pho: 1431 (C=H).
Found (%) C. 30.02: H 120 B, 26640 NO9OD S 2127
CoyHgBrN S, Caldeulated (% € 3988 Ho 3,000 Br. 26.33:
NL9500S0 21,29

2-Amino-4-phenyl-1_3-thiazine-6-thione (5a). Compound
4a (1 was dissolved with heating in a mixture of 93% EtOH
(30 mL) and water (70 mL). retluxed for 30 min, and cooled to
20 °C. The brown crystuls that tormed were filtered offl, washed
with 40 mL of cold warer. and dricd in vacuo over CaCls. Yield
0.68 ¢ 193%). m.p. 195=200 *C_ IR (KB, v/em™!: 3080, 32753
(NHa 1640, 1340, 1460 (C=C. C=N, bend. NH). 'H NMR
(DMSO-d,). & 7.28 (s, t HL CH=): 7.43=8.07 (m. 3 1L Phy:
901 (. 2 HLNHS) BC NMR (DMSO-d,). 8 197.89 (C=9):

169.76 (Ce2y): 13872 ¢Cedn: 137.20, 15137, 128, (13‘ 12778
(Phy; 11407 (C=H). Found (%) C. 54 .55 H. 3950 NU12.67:
S. 2947 CipHygNLS, Caleutated (%) C 3452 I-L 3.60:
N, 12720802910,

By analogy with compound 4a. 2-amino-4-(2-thienyl)-1,3-
thiazine-6-thione hydrobromide (4b) was obtamed as an amor-
phous brown powder fram !-hromo-2-(2-thenoyhacetvlene (1h)
{216 ¢. 18 mmol) and thiourea {2) (132 g0 20 mmob). Ywld
2.1 g (BR%), m.p. 222224 °C (from glaciol AcOH). IR (KB,
veem Tl 28003200 (br. NHL T 16300 157i 1360 (C=C.
C—XN., bend. NH). Found (%) C. 3l 04:; H. 232 Br. 2658
N. 95t SO0t CoHyBrNLSs. 1lLul.J[uJ ey €327
H. 2.30: Br., 2601, N. 9120 S, 31.30.

By analogy with compound 3a, 2-amino-4-(2-thienyl)-1,3-
thiazine-6-thione (3b) was obrained as dark red needles from
hvdrobromide db. Yicld 0.63 ¢ (85%). m.p. 215--217 *C. IR
(KBry, viem ' 3125 3273 (Nt 1623, 1340, 1460 (C=C,
C=N. bend. NHy "H NMR (DMSO-dg). 8 7.35 v, | H.
CH=); 7.22—8.07 (m. 4 H. C, 11,8, CH=): §.97 (5. 2 H. NHH.
Found (%) C.42.23: H. 2430 N 12380 8042030 CUHNSS-

Calculated (%) C. 42460 H, 267 N, 12380 S042.50.
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