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Scheme 1.
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Table 1. Pummerer Reactions of dihydro-1,4-thiazin sulfoxide 4

dihydro-1,4-thiazin 9% A=t} 25 A=Z Qo)
of Tuble 19 YERYE}

Aegt viAE, AAAA R T ARESH=
dihydro-1,4-thiazin sulfoxide 42] Pummerer BF-5~2 3}
Fohs B9 2 =110 £7E e
(entry 4) AAAAZ thionyl chlorideZ AF&-d1= 7%
ol (entry 5-8) 40°¢]3}ol|A] HF-§-A] 7] (entry 5-8)
vinyl chloride 7] A& 22 A=t whdel] v
2] &2 2 %ol A 4% thionyl chloride® *]2]&}H (entry
9-14) dubd<el Pummerer BH--34dE<] o-chloride 8
= 37 AAENE=E FYe 9hE73e A thionyl
chloride®] M7} &=7} =H4% 89 U&= &%

244

entry electrophile solvent temp (°C) reaction time (min) ratio (%)”

6 7 8 9
1 Ac,0O CH-CL 25 120 0 - - -
2 AcO CH;CN 25 120 0 - - -
3 Ac,O toluene 25 120 0 - - -
4 Ac,O toluene 111 240 58" - - -
5 SOCl, CH;CN 25 5 - 100 - -
6 SOCl, CH-CL 25 5 - 100 - -
7 SOCL benzene 25 20 - 100 - -
8 SOCl, CH.CL, 40 5 - 100 - -
9 SOCl, THF 67 5 - 90 5 5
10 SOCl, CClL 77 5 - 90 5 5
11 SOCL benzene 80 5 - 85 10 5
12 SOCl, CH;CN 82 5 - 100 0 0
13 SOCL toluene 111 5 - 25 65 10
14 SOClL xylene 140 5 - 40 50 10

“Ratio was determined by 'H NMR
PIsolated crystalline yield.
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(Scheme 1FZpIAM BlZA =2 wbe 2%2(111 °Cyb
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Zo]2-9] ¥4 9 deprotonationel] &]sled 7= A 3)=
glom] = t}E sulfonium ion 74| 14= 82 A3}
= Aoz QAAEE. BolsHA|, B3l oA Erte]
EZ 89 FoX, a-chloride 70] Az o2 A=
QK (Table 12] entry 12). o] F7HA¢l 110] 3
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'H NMR(300 MHz) Varian Gemini 3005 A8-3}
932 tetramethylsilaneS EFE4 =2 AHE3sle] CDCly
£ Sl AR BHE A Jye He2 #7013}
et A5~ EH IRy Perkin Elmer 16F-PC
FT-IR spectrophotometers AF8-3ted 42 em'S
2 Fr)sld. A 29 ERS Hewlet Packard
5890 series I GC/MSDE AHE-315itt. Flash I 2PLE
23] %= silica gel GF254 (230-400 mesh) S A28}

2,3-Dihydro-5-phenyl-4-propionyl-1,4-thiazin,
S-oxide (4)

222 dodAE 5% 2ol oliEle GA4,
ZE9) oAl FRE, WAAAA Su) ZAEeM 30%
A EARe) 2} 2 WA 7] T flash 2 RFE T
I =2 GAste] AFAb| = 4(-E 36%)F A

mp 67-69°C; 'H NMR & 0.91(t, 3H, J=7.2 Hz, CH, CH;),
1.82(q, 2H, J=7.2 Hz, CH,CHs), 3.43-3.47(m, 2H, 2-CH>),
4.53-4.57(m, 2H, 3-CH), 6.02(s, 1H, vinyl CH), 7.43-
7.49(m, 5H, ArH); IR(KBr) 1674(C=0), 1016(S=0).
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Scheme 2.
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MZAIO|=42} thionyl chloride 2] Pummerer HtS

2,3-tholslo] =2 1 4-E] o}zl AEALo]| = 4023 g,
0.92 mmol)2] EFal (50 ml) -£8E 719 3kF3hHA
thionyl chloride(67 ul, 0.92 mmolyg &F4l (7 mlyl &
of 203 51t A7k v 5% <t v 7M1 et
oh WREES A dsle] 89S Al Askar A
= 2 7184k 84 (0.28 )2 AT} Tk Z2A)
Eazfulef eJshy o] oF 7:39] S22 €|l 83}
vinyl chloride 7] &E3FEolsict. o] 8l H=hE
(15 myE 713kl 24R| 783t A2ellA] anlel o &
WS ZhEE A7 g v 2kl el A7) 7)E
7Fe] AA|(0.26 g)E Dot El o] E9} ndAK(1:4)2] &
F8lE AHES= flash I 2rkE 2z 24 23l
vinyl chloride 7(60 mg, 25%)Z} | E-A] Elo}zl 13(0.12 g,
50%)S 247 A

6-Chloro-2,3-dihydro-5-phenyl-4-propionyl-1,4-
thiazin (7)

mp 114-115 °C; 'H NMR & 0.85(t, 3H, /=7.2 Hz, CH,
CHs), 1.83(q, 2H, J=7.2, CH,CH3), 3.33(t, 2H, J=5.6,
2-CH2), 4.08(t, 2H, J=5.6, 3-CH2), 7.26-7.47(m, 5 H,
ArH); IR(KBr) 1668(C=0), 1578, 1560, 1380, MS(70 eV),
m/z(relative intensity) 267(M", 42), 211(M" - COCH,CH;,
100), 176(M*-COCH,CH;-Cl, 72); HRMS for C3H;sNOSCI
Calcd. 267.0484, Found 267.0479; Anal Calcd. for
Ci;sHiuNOSCI C, 5842, H, 5.28, N, 5.24, Found C,
58.20, H, 5.23, N, 5.19.

2-Chloro-2,3-dihydro-5-phenyl-4-propionyl-1,4-
thiazin (8)

viscose oil; 'H NMR & 0.94(t, 3H, J=7.3, CH,CH3),
1.78 and 2.16(2m, 2H, CH,CH;), 4.15(dd, 1H, J=2.7,
J=12.0, 3-CH), 4.52(dd, 1H, J=5.5, J=12.0, 3-CH),
5.62(dd, 1H, J/=2.7, J=5.5, 2-CH), 6.08(s, 1H, vinyl CH),
7.30-7.54(m, SH, ArH).

2,3-Dihydro-6-methoxy-5-phenyl-4-propionyl-1,4-
thiazin (13)

'H NMR § 0.91(t, 3H, J/=7.32, CH,CH;), 1.82 and
1.97(2m, 2H, CH,CH3), 3.45(s, 3H, OCH3), 3.35(dd, 1H,

J=1.7, J=12.8, 2-CH), 4.35(dd, 1H, J=3.5, J=12.8, 3-
CH), 5.12(dd, 1H, J=1.7, J=3.5, 2-CH), 6.12(s, 1H, vinyl
CH), 7.27-7.33(m, 5H, ArH); IR(KBr) 1674 (C=0), 1376,
1214, 1092, 758; MS(70 eV), m/z(relative intensity) 263
(M", 52), 230(38), 207(M*-COCH,CH3, 100), 174(80);
HRMS for C4HisNO-S Calced. 263.0809, Found 263.0980,
Anal. Caled. for Ci4H;7sNO,S C, 63.85, H, 6.51, N, 5.32,
Found C, 63.83, H, 6.49, N, 5.30.

MEA|E 49 2+ =49| Pummerer HIS

23-fe]3to] =21 4E]obxl AEALe]= 4(5.0 g, 20
mmol)2] &7 (30 ml) SN el T4 ZAH4.7 mlye} &
AH2.3 miyE 7F8laL 4x)7F B1E 7H SRkt st
Zek ohg AR B o[ obHEl o] B9} A Ak(7:3)S AL
|3 flash T2rfET 9= Fejsle] Axst 24
a-o P EA] ElobEl 6(3.39 g, 58%)2 AT

2-Acetxoy-2,3-dihydro-5-phenyl-4-propionyl-1,4-
thiazin (6)

mp 111-112°C; '"H NMR § 0.95(t, 3H, J=7.0,
CH,CH3), 1.78-1.86 and 2.07-2.09(2m, 2H, CH,CHj3),
2.06(s, 3H, COCH3), 3.14 and 5.31(2dd, 2H, J=3.0, 13.2,
3-CH,), 6.11(s, 1H, vinyl CH), 6.31 (d, 1H, J=3.0, 2-
CH), 7.30-7.36(m, 5H, ArH); IR(KBr) 1746 (C=0),
1658(C=0), 1596, 1566; MS(70 eV), mvz (relative intensity)
291(M, 60), 235(M"-COCH,CHs, 100), 175(M"-COCH,CH;
- CH;COs, 90).
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