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2 9 MEE o B-EEE} carboxanilide AFe] Fof AREAE S A+ H 2R dacetyl-3-methy-N-phenyl-1.4-
{hiazine-2-carboxamide(6)2] Aol o sfo] 7]4s}siv). Dihvdro-1 d-thiazine methy!l ester 118 Abs}lste] A A=
sulfoxide 72 Pummerer Yl-g&}o] w-aceloxy  dihvdro-1.4-thiazine 10aE- eleoduvt ulm o Dihvdro-1 4-thiazine
carboxanilide sulfoxide 14= 5231 Wk&%7A ol A =704 sullonium ione] carboxanilide”] 7} o] g \'im-‘logouﬂ
Pummerer 9H3-2] Aol 93le] F7HAl 158 Fdle] acctoxymethyl dihvdro-1.4-thiazine 18¢] A4 ¥)giet, |
Thiazine carboxanilide 62 g-acctoxy dihydro-1.4-thiazine 10aS Ak Fell = 223t of2- A4 5 2128 7148 &HSI.J_
opd Rz} Z3}sle] jH4dsldct.
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ABSTRACT. For the purpose of development of new agrochenical tungicide of o. B-unsaturated carboxanilide series
a synthesis of d-acctyl-3-methyl-¥-phenvl-1.d-thiazine-2-carboxamide (6) is described. Pummerer reaction of sultoxide
7 obtained by sultoxidation of dihyvdro-1.d-thiazine methyvl ester 11 gave o-acetoxy dihydro-1.4-thiazine 10a. Under the
same reaction conditions, dihvdro- | 4-thiazine carboxanilide sulfoxide 14 was converted (o acetoxymethy! dihvdro-1.4-
thiazine 18 through vinvlogous Pummerer reaction involving carboxanilide of sulfonium ion through intermediate 15.
1.4-Thiazine carboxanilide § was svnthesized rom the treatment of ¢-acetoxy dihvdro-14-thiazine 10a with acid cat-

alvst followed by hvdrolvsis and then the reaction with aniline.

Kevwords:  o.fB-Unsaturated Carboxamlide. Agrochenucal Fungicide. Vinylogous Pummerer Reaction. Neighboring
Group Parhicipation. 1.4-Thiazine
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1.d-Thiazine Carboxanilide®]
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Table 1. A list of 1 4-thiazine denvatives prepared, and their melting points and vields
SRy SR,
[ I [ I 21a-21d
R T PN
Compounds R, R; mp (*C) vields(" o)
6 CH, CONITIC,H: 104-103 87
21a CH, CO,CH; 106-107 31
21 CH,; CO,C,H- ail O:4
21c¢ C,H: CO,CH; 92-94 13
21d C,H: CO,C,H- 118120 56
22 CH; CO,H 172-173 6l
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1.d-Thiazine Carboxanilide®] 3+

F2A ER(IR)E Perhin Elmer 161-PC FIEIR pectro-
photometers Al-&3fe] glgiv} AgkRA AslEd.2
Hewlet Packard 3890 serics T GC MSDE- AFg-8lgie

Methy!l 6-acetu“'~l-mvt\-'I-3-methvl—5,6—dihvdm—1.4-
thiazine-2-carboxylate(10a)2 BIE{ Q1 HH)

il dro-1 4-thiwane methy] ester 11(10.06 g. 468 mmol)
2] o3 zlu| e aAl(50ml) fHeol]l benzeneseleninic acid
(0.265 @)% 785t o1& Fueko g 0-5°C2 F=) sk
3000 FARFEA(3.3 mL. S0 mmolyE 1087kl A A
Hrlsleict 22 2%oA] 0E3E M)A ankst o2
Z9} kool AhR AR A 243 (MeSO8H
o 247._,}41} 7]_;;.)\‘}0 o ] "7g)_h o]o«lL_], 0]74“_ ]
HEA} offelel| A B Thslo] eA7HA FLA] 7(8.1 g, T5%)
% 3lgiv} Dihvdro-14-thiazine sulfoxide 7(4 g 17.29
mmol)-°1 L5600 mL) -2 o] FFobH HAHA.08 mL)
ZAH2.08 mLYS 718l 247t Fet 71 SRSt o}
’ J Frshe] 24 7]8402 HE Al oA
FRE2EEZGOmLR] 23 IS B2 A5 Ax
(Mg“»(h)'ﬂ}‘”-' 70 A5 QAT exE Sl o
AL o] B4t o'} 8l Abe]| A A A Fale| 9}
el J4 f-i 3 2-obH| KA -4-0bH El-1 4-E]ok2l 10a
(3.0 2. 63.5%)y2 ATt MNE oA HEAE o]} ;-7
AL 1y2 A]»% [+ flash 2ZRnRE ey =2 Be]sled
133 91geh

R O31(1H0AC: p-hexane—1:1), mp 87-90°C: 11 NMR
8 2.06(s. 311, 4-Ac). 2.26(s. 311 2-OAce). 249(s. 311 5-
CH:). 3.23(dd. J-2.1. J-14.0. 1H. 3-CH). 3.79(s. 3H.
CO.CH;). 461(dd. J-34. J~14.0. [H. 5-CH). 623 (dd.
J=2.1.J-3.4. IH. 6-CH). C NMR & 20.31. 23.8. 43.38.
5221, 7384, 7416, 11446, 14351, 16435, 169.68,
170.60: TR(KB3r) 3190, 1760(C-0). 1726, 155C—C).
1374, 1228(strong). 1182, 1034 em - MS M* 273,

Methy 3-acetoxymethyl-5.6-dihydio-1,4-thiazine-2-carb-
oxvlate(13)

R 0.4 mp 61-62°C. '"H NMR 8 2.05(s. 3H. 4-Ac).
216(s. 1. 3-OA¢). 301-320(m. 2IL 6-CIL). 3.63-
380(m. 211, 5-C11). 3.73(s. 3. OCI,). 5.16(s. 211 3-
ClL). TR(KBr) 1726(C—0). 1658(C-C). 1400, 1248,
1218 em™ s MS(70 ¢Vym z 273(M ).

Frakat el 2 3)le]  meacctoxy  dibvdro-14-
thiazine FZA 102 M348 2 2L 58 9 ¥2]H 9
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Ethyl 6-acetoxy—-ucetyl-3-methyl-3,6«lihydro-1.4-
thiazine-2Z-carboxylute(10b)

vield 94%6: mp 79-80 °C. '"H NMR & 1.24(t./—7.1. 3H.
ethyl CH,). 1.98(s. 3H. 4-Ac). 2.18(s. 3H. 2-OAc¢). 243
(s. 3H. 3-CH,). 2. 12 (dd. /-1 8./~ 14.0. |H. 5-CH). 4.17
(q.J=7.1. 1L ethyl CLL). 4536 (dd. /=32, /=14.00 111,
3-CH). 6.15 (. J—1.8.J-14.0. 1LL 6-CI D).

Methyl 2-acetoxy-d-acetyl-5,6-dihydro-3-thy]-1,4-
thiazine-2-carboxylate(10¢)

vield 45%. R,~0.42: oil: 'HNMR & [.12(t. /-7.2. 3H.
ethyl CH;). 2.07(s. 3H. 4-Ac). 2.25(s. 3H. 2-OAc). 3.80
(s. 3IL OClI;). 2.76-2.88 and 3.03-3.16(m. 211 ethvl
CIL). 3.27(d. J=-13.7. 111 3-CH). 448(d. /=137 111, 3-
CII). 6.22 (dd. J=2.6.J=-3.3. 111 6-CIH). IR(NaCl) 2834,
[748(C—O). 1714, 1668, 1582, 1438, 1384, [24d{strong).
1024, 760 em™,

Ethyl 2-acetoxy—4-acetyl-5,6-dihydro-3-phenyl-1,4-
thiazine-2-carboxylate(10d)

vield 36" o2 mp 90-92 "C{ervstallized form ethyl ace-
late and n-hexane): "I NMR 8 1.00(1 J-7.0. 311 ethyl
CH,). 1.63(s. 3H. 4-Ac). 2.08(s. 3H. 2-OAc). 3.28(dd.
J72.0.4714.00 1H. 53-CH). 4.05(q. J~7.0. 2H. ethyv] CH.).
5.13(dd. J=4.0. 41400 1H. 3-CH). 6.40(dd. J=2.0.
=400 1L 6-CH). 7.40(br s, 511 AL IR(KBr) 1752
(C-0). T70HC-0). 1676. 1508, 1370, 1258(strong). 1210
1028 em .

Methyl 4-acetyl3-methyl-1,4-thiazine-2-carboxylate
(2lay2EFEQl Brd)

a-Acctoxy dibydro- 1 4-thiazine 10a(2.73 g, 10mmol)
8] EZF-al(50 ml.yEH e p-toluenesullonic acid mono
hydrate(93 mgys 7Fskal 17417 5t 744 §HR3E 9
o A FHE Bl v opH EakS A Agle] A&t 7
A 71540 AANE Ao SEe S SRR E
(30mLp| Fo|2 Es5nutabdcbye) . A gk
4 A F AR=MeSOsId . 1k “bl-ci Al
grzh 715ake] MHE o EAL o= 4 4k(1:4
o] 29 gulE sh= flash 2uE T d]) o3 £
gate] 715432 QA 20a(1.09 g, S170E 2190

mp 106-107 "Clervstallized trom cthyl acctate and »-
hexane): 'H NMR 8 2.18(s. 3H. 4-Ac). 2.48(s. 3H. 3-
CH,). 3.82(s. 3H. OCH,). 6.23(d. J=3.5. IH. 6-CH). 6.58
(d. J-5.5. 111, 5-CITy. “C NMR 8 20.86. 23.12. 52.34.
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334 BRE -

11620. 11937, 126.06. 147.02.163.65. 16811 IR(KBr)
1730, 1666. 1380, 1328, 1244 742 cm = MS (7 e V) m¢
z 213 (M.

FrAkgk whiel] 2lsbe dH4d3t Ld-thiazine fr=4 21
o Be)gel 4Ale che} o

Ethyl  4-acetyl-3-methyl-1,4-thiazine-2-carboxylate
(21b)

vield 94%y: light vellow oil: 'I1 NMR 8 1.33(t. /-7 1.
3H. cthyl CHy). 2.20(s. 3H. 4-Ac). 2.48(s. 3H. 3-CH,).
4.26(q./=7.1. 2H. ethy]l CH;). 6.18(d. /=5.7. |H. 6-CH).
6.32(d. J-3.7. IH. 5-CH). IR (KB 1716 1684, 1374,

320, 1282, 1234(strong). 1074, 720 em'!

Mecthyl  d-acetyl-5-cthy ]-I,-t-thlazmo-(:-mrbox_\jlam
21c)

vield 43°6 mp 92-94 “Clervstallized trom cthyl ace-
tate and n-hexane). 'H NMR 1.02(t. J=7.5. 3H. cthyl
CH;). 2.21(s. 3H. 4-Ac). 3.11{q. /=7.5. 2H. cthy] CH.).
3.81¢s. 311 2-0CH;). 6.27(d. J-5.4. 111 6-CII). 6.55(d.
J=540 1L 5-CHy IR(KBry 17220 1672, 1370, 1324,
1242, 730 em .

Ethyl 4-acetyl-3-phenyl-1,4-thiazine-2-carboxylate (21d)

vield 56%6. mp 118-120 °Cerystallized trom ethyl ace-
tate and n-hexanc). "H NMR & 1.07(t. J~7.4. 3H. cthyl
ClLY. 1.75(s. 311 d-Ac). 1.07(q. J-74. 211 ethyl CI1s).
6.10(d. /=62, 111 6-CII). 7.08(d. J~6.2. 1L 3-ClI).
7.40(br 5. 311 Arl). IR(KBr)y 1714, 1676, 1370, 1302,
1250, 1036, 700 em™,

4-Acetyl-3-mcethyl-1,4-thiazine-2-carboxylic acid(22)

L 4-thiazine methyl ester 21a(3.27 g 13.4 mmol)d]|
EE0mLE} AERIEF0.737 g0 184 mmol )y 7}k
5 27 St 7hd BRSO Ao 2 WA G
0 o—\__?ﬂ"e'— m 2 ~°] 2 w7z 415 AWE 7k}
Amfsled Ae] T 22

:}‘ mm ael shiEen £

ST e AR S28e e G 2

Ael 22031 e¥S GAHGE 61°0).

mp 172-173 "L.(cr_\-'slalllzcd from ethyl aleohal), 'H
NMR(CDCI TDMSO-d,) 8 2.21¢s. 3L 4-Ac). 2.48(s.
3H. 3-CHy). 6.21{d. J=6.0. 1H. 8-CH). 6.33(d. J=6.0.
1H. 3-CH). 10.26(br s. 1H. 2-COOH): IR(KBr) 1723
(C—0). 1678, 1376. 1312. 1230 733 e MS(70¢V)
m z{relative intensity) 199M". 60).

mEE - BEE

+Acetyl-3-methylN-phenyk 1 4-thiszine-2-carhoxamide(6)

1-Thiazine carboxylic acid 22(0.1 g, 0.5 mmol)2]
HIALS mL) RS B FRbellM 0-5°CR flstd
A triethylamine(0.07 mL. 0.3 mmol )=}t 4 #eljelel (2 mL)
ol <l thionyl chloride(0.044 mL. 0.6 mmoly =4
Az st AeE Fee AAsT g ERE
& 147159t Aol A niukak vhE aniline(0.05 ml..
0.6 mmolyE 74sl3t Ao A 147} S<t Akl g
IN g Akat lil—'b“;“‘i‘:l—’r‘—‘j- Apeli A e
e 23] S-Zsikic. il ARl kA9
71840 NAS ofMl Ak A} kol Al 3}
3lo) 6(0.12 g, 87°0)% gl9lv}.

mp 104-105°C: "1 NMR 8 2.25(s. 311 4-Ac). 2.46(s.
311 3-CHE) 6.19(d. J=5. 1. 11 6-CLD. 6.63(br 5. 111 3-
CH). 7.15-7.58(m. 3H. ArH). 8.21(br s. IH. NH): IR
(KBr) 1664(C—O). 1598, 1540, 1442, 1380, (314, 736
em™'L MS(70 ¢ V) miz(relative intensity) 274(M'. 48).

S-Acetoxymethyvl4-acetyl-2,3-dihydro-N-phenyl-1,4-
thiazine-6-carboxamide(18)2] &4

Dihvdro-1 d-thiazine-6-carboxamide.  S-oxide 14088 g.
3 mmolyE S5l (10 mLwl] 5] ol HAHO.7]
mLyt 2AH0.34 mLyE 7FEE 244 7F 8=t 71 §bw
ok o 3ok e 47149 099
E Qe oA Bew g oSS vy
EFEolE NS AFSahe flash Z2MpE 22)) %)
of 2lsf Eelalol 2] 715l A8l 16065 g 65%)
& P3is),

'H NMR § 2.04(s. 3H. 4-Ac). 2.17(s. 3H. OAc). 3.17
(t.J=6.1. 2H. 6-CH.,). 3.72(1. /=6.1. 2H. 5-CH.,). 5.2 1(s.
2L 3-ClL). 7.11-7.61(m. ST Al T). 8.88(be s. 111 NIT):
IR(KBr)y 1728 1652. 1410, 1250 ¢m .
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