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2 9 56-Dihydro-14-thiazine =] 7LpEa] WS4 E 25C 9] £ 8N S04 =pejd B37)&
AHg-stel HA8a g pH WAl H44 F e S EAE 3t 7lets] wheS s vl
g7 23E AEFH7] 913l Hammett plotdr A3} Hz} F=7]o) 3le] uig4drrl 225E &93%
T Aot ZleEE HEYAE-L 2-(N-acetylaminoethylthio)-acetoacetanilide enold olglov 73
ML Aby Z2AAYPI w245 e 49 S 234, genenal base &3, 43 steln|E @ HEFAYAEY
772 ¥ 56-dihydro-1,4-thiazine =42 7183 9H-g-& pH 1.0~ 1000 A= $A4 9] B3} 93] 4]
Al%E]w, pH 10.0~11.0014= B3} 3| =52] o] &2 A<l ukge] pH1L0 o] 4ol =S4
o] el oj3te] AP A& Ak o) APAANE EHE 319 56-dihydro-1,4-thiazine FEH 9]
7hrEd eSS gtk

ABSTRACT. The kinetics of the hydrolysis of 5,6-dihydro-1,4-thiazine derivatives was investigated
by ultraviolet spectrophotometry in H,O at 25C. A rate equation which can be applied over a wide
pH range was obtained. The substituent effects on the hydrolysis of 5,6-dihydro-1,4-thiazine derivatives
were studied and the rate of hydrolysis was shown to be accelerated by electron donating groups. Final
product of the hydrolysis was 2-(N-acetylaminoethylthio)-acetoacetanilide enol from. Judging from the
results of the rate equation, general base effect, activation parameters and final products, the hydrolysis
of 5,6-dihydro-1,4-thiazine derivatives seemed to be initiated by the neutral H,O molecule which does
not dissociate at pH below 10.0, but proceeded by the hydroxide ion at pH above 11.0, and those two
reactions occurred competitively at pH 10.0~11.0 range. On the basis of these findings a plausible mecha-
nism for the hydrolysis of 5,6-dihydro-1,4-thiazine derivative was proposed.
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methanolel] ¥4l aminoethanthiol hydrochloride&
A 7}3le] 5,6-dihydro-3-methyl-1,4-thiazine-2-ca-
rboxylic acid methyl ester® FAdsteich o7&
FgopA EAb} #HF-3le] 4-acetyl-5,6-dihydro-3-
methyl-1,4-thiazine-2-carboxylic acid methyl es-
terg AL oL A FAE JEFH I
7t E w3 ¥ AAs}se v A3g
st

o]71& wlAle] e & thionyl chloride®} ani-
lines @7 #Hg-A1A M4 A7 4-acetyl-5,6-dih-
ydro-3-methyl-1,4-thiazine-2-carboxanilide S 7}
Z2] 3-acetyl-1,3-thiazolidine2] s3] <3t u}
g3t ch2A 34 skt

722 W2 2 aniline ™4l p-chloroaniline, p-
methylaniline, p-anisidine-& ¥FH3-A1#A ztzte] A&
2 5,6-dihydro-1,4-thiazine f=A2 At

4-Acetyl-5,6-dihydro-3-methyl-N-(p-chloro-
phenyl)-1,4-thiazine-2-carboxamide

mp. 146~148C

IR(KBr) : 3240(NH), 3200~3000(CH), 1670, 1640
(C=0), 1598~1498(C=C), 825 cm YC-CI)

'H-NMR(60 MHz, CDCly):8 2.30(s, 3H, CHby),
2.43(s, 3H, CH5CO), 3.20(t, 2H, CH,S), 3.82(t, 2H,
CH,N), 7.20~7.70(m, 4H, ArH), 8.35(br, s, H, NH)

C, H, N 14¥4(%) ; C,sHy50.N,SClol| gt Al
& 2] (o] 2A)) C:54.21(54.10), H : 4.82(4.86), N : 9.05
9.01)

4-Acetyl-5,6-dihydrb-3-methyl-1,4-thiazine-2-
carboxanilide

mp. 136~138T

IR(KBr) : 3240(NH), 3200~3000(CH), 1710, 1660
(C=0), 1625, 1599, 1540 cm {C=C)

'H-NMR(60 MHz, CDCly):8 1.10(s, 3H, CHy),
1.31(s, 3H, CH5CO), 2.16(t, 2H, CH,S), 2.72(t, 2H,
CH:N), 6.10~6.50(m, 5H, ArH), 7.15(br, s, H, NH)

C, H, N 1284(%) ; C1sH160:NoSl| i3t A3 =]
(e]&=]) C€:60.80(60.84), H:5.80(5.83), N:10.10
(10.19)

4-Acetyl-5,6-dihydro-3-methyl-N-(p-methyl-
phenyl)-1,4-thiazine-2-carboxamide

mp. 156~158T
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IR(KBr) : 3240(NH), 3200~ 3000(CH), 1680, 1660
(C=0), 1600, 1540 cm (C=C)

H-NMR(60 MHz, CDCly) : 2.10(s, 3H, CHy), 2.20
(s, 3H, ArCH,), 2.30(s, 3H, CH,CO), 3.20(t, 2H,
CH,S), 3.82(t, 2H, CH,N), 6.90~7.40(m, 4H, ArH),
8.15(br, s, H, NH)

C, H, N 9224(%) ; CisHis0NoSell et A ¥ A
(¢]23]) C:62.12(60.04), H : 6.28(6.24), N :9.72
(9.64)

4-Acetyl-5,6-dihydro-3-methyl-N-(p-methoxy-
phenyl)-1,4-thiazine-2-carboxamide

mp. 134~136C

IR(KBr) : 3250(NH), 3200~ 3000(CH), 1640(C=
0), 1600, 1540(C=C), 1240, 1200 cm~Y(C-0)

H-NMR(60 MHz, CDCl) : 2.20(s, 3H, CH,), 2.40
(s, 3H, CH;CO), 3.20¢t, 2H, CH,S), 3.60(t, 2H, CH,-
N), 3.80(s, 3H, ArOCHj), 6.80~7.50(m, 4H, ArH),
8.15(br, s, H, NH)

C, H, N 942%4(%) : CisHis0sNoSell i A3 =]
(0)&)) C:58.72(58.80), H :5.90(5.92), N:9.14
(9.18)

M-S E Z Aol AHEE 492 pH3.0 o]l 4]
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+ boric acid®} NaOHE AH8-3tsdch. ZE uhe-4
& NaClg 7}3ted o] &A)7]17} 0.10] H=& =4
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Fig. 1. The plot of log absorbance vs. time for the
hydrolysis of 4-acetyl-5,6-dihydro-3-methyl-N-(p-
chlorophenyl)-1,4-thiazine-2-carboxamide at various
pH 115 and 25C.

Y3 25C g2zl o] vjg] 2 Yol
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3 & F3x H3E A B2 HdEFe
Aol A ZAstsch

Zr 9 o

IR ST A, o] pHellA] thiazine2]
FEE 40X107° M2 dASHA st A|7ke] wiE
TR & FIAWEHA)E A3 logAE 4]
Zhol| o3l el A A= Jdapusds o
gich g+ o2 pH 11.5¢01 4 4-acetyl-5,6-dihydro-3-
methyl-N-(p-chlorophenyl)-1,4-thiazine-2-carbo-
xamide® 2565 nmolA ¥FZE wiss =43 A
I Fig 13} zron, o] 7|7« 77 dxput
L&A by 7.160X10 8 secolt). Table 12
Ze e 73 dxpbg SxAg gheelth
o] ko2l loggt-d oJe] pHell 4] 22 A= Fig. 2
s} 2

Table 1. Rate constants for the hydrolysis of 4-acetyl-
5,6-dihydro-3- methyl-N-(p-chlorophenyl)-1,4- thia-
zine-2-carboxamide at various pH and 25T

kX 107(sec™ )

Buffer solution pH
Bas(sec™) kealsec™)

HCl 1.0 1.796 1.600
15 1.803 1.600
2.0 1.689 1.600
25 1.505 1.600
3.0 1.625 1.600
HAc+ NaAc 4.0 1.761 1.600
5.0 1.603 1.600
6.0 1.754 1.600

K:HPO,+KH,PO, 7.0 1.532 1.600
H3;BO;+NaOH 8.0 1.489 1.600
9.0 1.469 1.600
10.0 1535 1.800
NaOH 11.0 4.216 3.400
115 7.160 7.200

12.0 20.13 19.30

125 65.82 57.50

13.0 170.0 1784
135 612.1 560.7
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Fig. 2. pH-Rate profile for the hydrolysis of 4-acetyl-
5,6-dihydro-3-methyl-N-(p-chlorophenyl)-1,4-thia-
zine-carboxamide at 25T ; points are experimental,
the solid line represents values calculated from the
equation (2).
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Fig. 3. Hammett plots for the hydrolysis of 56-dihy-
dro-1,4-thiazine derivatives at pH 2.0, 12.0 and 25C.
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4-Acetyl-5,6-dihydro-3-methyl-1,4-thiazine-2-
carboxanilide

bop=1.663X1078+2.641 X 10 °[OH ]

4-Acetyl-5,6-dihydro-3-methyl-N-(p-methoxy-
phenyl)-1,4-thiazine-2-carboxamide

ko= 1.710X108+3.586 X 10 °[OH ]

4-Acetyl-5,6-dihydro-3-methyl-N-(p-methyl-
phenyl)-1,4-thiazine-2-carboxamide

kobs=1.699X1078+2.914 X 10 5[OH "]
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Table 2. The rate constants and activation parameter
for the hydrolysis of 5,6-dihydro-1,4-thiazine deriva-
tives at various temperatures and pH 12.0

Parameter Temp.

Semca

-Cl -H -CH:; -OCH;

ko[ (sec™H)X108] 25 257 296 335 367
35 455 490 557 619
45 754 842 950 1049
55 1285 1422 1658 1740

E,(kcal/mol) 10.96 10.61 1040 10.32

1T{n0%)

Fig. 4. Arrhenius plots for the hydrolysis of 5,6-dihy-
dro-1,4-thiazine derivatives at pH 12.0.

A o) 43} slew|e]§ obofr.7] $)ste] pH 12.0¢
o 25, 35, 45, 55C oA 7lrdE WREERATE
25ty o, 012 Table 29 vyl £XA
ko) 2 Wl o] 2% 2 Arrhenius plot® H3= Fig. 4
9} gtern] 1 71&712RE AU RAE)E
TF-algdct. ol At e AAE S
Abzre] 7} W 4-acetyl-5,6-dihydro-3-me-
thyl-N-(p-methoxyphenyl)-1,4-thiazine-2-carbo-
xamideZ} 7}& zopal, whSEEAbpgle] sHAd %
3k 4-acetyl-5,6-dihydro-3-methyl-N-(p-chloro-
phenyl)-1,4-thiazine-2-carboxamide~} 7}3 Zlc}.

ZErEsl MASo #el.  4-Acetyl-5,6-dihydro-
3-methyl-1,4-thiazine-2-carboxanilide-2 vl g+-2-oj|
L3272 £33 4& W7A FHFE 7hsle

pH 7.0} 1200] =& z4dsgdch w-s 35
4417 71 SHe3 F oddlZ 2ol 25
Zstsiste] AAA] DA E Agich o] AAE
H235te] 2-(N-acetylaminoetylthio)-acetoacetani-
lide enolg)& als}sir}

mp. 124~125C

IR(KBr) : 3259(NH), 3090(OH), 1633(C=0), 1586
(C=C), 1374(CO-CHs), 750 cm™ (CH,-S-CH,)

'H-NMR(60 MHz, CDCly):8 1.94(s, 3H, CHj),
2.35(s, 3H, CH,CO), 2.65(t, 2H, CH,S), 3.25~3.48
(m, 2H, CH,N), 6.03(br, s, H, NH), 7.13~7.70(m,
5H, ArH), 9.17(s, H, NH), 15.42(s, H, OH)

C, H, N /484(%) : CuH160:N,Sell ti3h Al =]
(¢]E€3x]) C:57.20(57.12), H:6.13(6.16), N :9.47
(9.51)
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zine FFEA Q] FHpEs)] WSS ATEE Fig 2004
o 7 Qe ups} Fo| FEE A o] Frd vld 3
537+ pHell F-3g 8, 5 9 Fojztgom
Adsle FRo2 o 912 o 4 U, 7}
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acetoacetanilde enold <& #glspodch
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Fig. 5. Effect of general base concentration on the
hydrolysis rate of 4-acetyl-5,6-dihydro-3-methyl-N-
(p-chlorophenyl)-1,4-thiazine-2-carboxamide at pH
4.78 and 25TC.
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