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Review About the Synthesis of 1,3-Benzothiazinone Derivatives

Li, Shanshan Hong, Hailong™ Zhu, Ning* Han, Limin Li, Jiayuan
(Chemical Engineering College, Inner Mongolia University of Technology, Hohhot 010051)

Abstract  1,3-Benzothiazinone derivatives have widely bioactivities. So the methods for the synthesis of these
1,3-benzothiazinone derivatives have attracted enormous attentions worldwide. From the method of introducing sulfur atom
and the reaction mechanism for the formation of benzothiazinone derivatives, the method of synthesizing 1,3-benzothiazinone
derivatives has been summarized in this review. So the thiophenol derivatives, disulfide derivatives, the same carbon connected
with amino and mercapto derivatives, isothiocyanate derivatives and some smaller sulfur molecules are used as starting mate-

rials.
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Figure 2  Structure of 1,3-benzothiazinone derivatives
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>=s - >—SH or

Yield: 17%
B 17 FAY TN R RN
R'HN HoN HN
)—sH s ——  )sH
R® R3

R2HN R2HN R2N

B 18 B MR EAR FOE % S AT A 00 v B B A 5 350 5 () A L e

Scheme 18 Interchange between thiocarbonyl and thiol in thiourea or thioamide derivatives

H
R'—— | +
N RS

N

0 0
@&RQ LNy
- NH | — R

A S—( S S)\R?’

R3
28

B 19 [ LA ISR AT 540 s AR R AT A 10 S

Scheme 19 Reaction process between the same carbon connected with amino and mercapto derivatives and the ortho-halo benzoyl de-

rivative
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Entry 1 2 3 4
R H C(,HSO CH3 H Elltl'y 1 2
R! H H CH; H v H
X C C C N
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B 20 2-F AR IR AT A 5 AR SR H IR I S L
Scheme 20 Reaction of 2-mercaptobenzoimidazole derivatives
with 2-chlorobenzoic acid

A, 8L = LA O RER, GRCT 1,3- 85
22, 4- AT AYI(Bq. 4). MEBE. = AR I N b R
AT HRIAR RSO A A, SR B B R PR I SR S R )
YEF. % N A& PR B, {H = RAK . 38 FH 4 % (Entries
1~3). b4k, SCHIELL THF A%, 7E1E T S48 f1E
T, ZEHRWENE-2- i B (Entry  4) 5 41 5 4 FF R S0 vz A
911%™~ %4338 H R4, 2003 4F, Nosova 1RG4
38 T A I SURH 2 S K M 2R B D SRR, AN
BIBRAE FR 2R HoIn AR BRI, B 67%~94% 1 7= 28 3Rk 45
H AR =4, 1 B T i e B B A R T 28 OB IR
T 15 S P2 2.

F o F o .
F Cl PR H F N/X
+ 0] »=s — > @
F F [H F s)\ N
F F
Entry 1 2 3 4
H
o P (0
Bl [ S—sH [ S=s [::[i>—SH s
A et
H H
H
Yield/% 48 54 50 91

2008 4, Nosova RS 44K F R S AT A
IR AR AT AP R SR RE, 7R 0K A A BlR &
BT 13- MER I RAT A . o R Bt
AT A= 1 e 2 i MR T b [k 29, 2 J5 9T
WIS 2 1,3- 2K TR R -4- T 2R AT AEPI(Eq. 5). Z &N
TR, B

2012 4E, Chen ZEPIFFH 2 3E 7R, L 1,10-403E
A BCAR, BT AR ML, BREREE AR, BRIk
AW 2-THOR R R SRAT AR N R T 1,3- 2K 9
IR 2R AT AE Y (Scheme 21). 76 B FEr, 1 5GRT Bk
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H F H

N\ % * %
. oy O T

Z cl HC

76.5 62.6 71.2

Yield/% 76.4
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BRI RFEE 30, SRE AT 2-TK R R R A1
BB S N T R T4 31, I T R AE M TG 58 8 S 7 T i
1,3-FKJFERR IR S AT AR, (E RBP4 A 4> Tiifg
v OB PR, LA FH R B K B 12 R R I K A
M FEAR B AR =07~ 5. 7 RAER R, 4R 1) 4544
N 3,4,5,6-VUSE-2-BEUERR RSN, 77 % 5 ik 83%. 2015
A, R PO SRS AR, BRER S B, {E
DMF A &R L5 R 8 AT A R IR 8 AT A 4 S 7 A R
1,3-2K FFERR IR 2SAT AW, R TR . AL BRI
SRR 1, R R AR 1,3-2R MR I AT A
RO 25
3.2 WMIRSMMERBREERK 1,3-FHEERIRMN G E
1990 4E, R T, Takagi BEL(PEL;),NiCl, A
fHEALF, DMF 977, SRR RO IR S5 82 15 2 ke A= 5
ZHUR R N C—S BAE B (R P29 32, SRIG Ry
TN S AL AR e HR 10144 33, 33 7R B 4514 R /KA
J 2 A B 1,3- 2R R IR MR A ) (Scheme 22). R
ML FEF Ni(D) AL 75 ZAE NaBH;CN [4E ik &
N Ni(0) A Fe A s BRI EAT, BhvkA Bk E bR =4 1) &
FEREHEN 42%. BRAh, FARTLR B Ik A 5 AT s i
AN T LK MR AT LLAS BRAH L IR 1,3- 28 e R i 28 AT A=
Wi, SR NHKARISFE S Scheme 15 254U,

4 ETRMBEREXRTEVEM 1,3-FHER
B 77 3%

S E IR R 2 W IS BRGNS AR R,
Z 5 RMICR 1,3-R I BEREER I —BOd R iR
Wi 56 5 SR AR SRR B ARIE IR, SR 5 B ARG i v 1)
TR LA N BB R Ao W ME SO, TR 1,3-2R5F
WEE 2 B 24K A5 ) (Scheme 23).
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R = H, CHa, ClI, Br, NO, |

Cul, 1,10-phen
K,CO3, DMF

/@i' 77 HN
+ S ———
R COOMe  “-- HN>= 100°C, 24 h, 4 A Ms R

S N~
A
NH---

0]

4#*
S )/
R

C-S coupling
COOMe
31
Yield/%
s N NH NH NH
R N
(- Qe Cos X G
N i NH NH NH
H — 73 83 72 48
CH; 82 70 81 72 —
Cl 75 65 73 63 —
Br — 68 79 — —
NO — 67 71 64 —

B 21 BRI EY S 2-BOK B ISR AT A 0 S

Scheme 21 Reaction of the thiourea derivative with the methyl 2-iodobenzoate

Cr X
+
on HoN”™ NH,
NH - HI

s~
@[ NH,
CN

32

(0]
NaBH3CN, THF NH
—_—
(PEt3),NiCl,, DMF s X0
air |H*, H,0

— oG

33

B 22 Bk AR ) S

Scheme 22 Reaction of the thiourea with the 2-iodobenzonitrile

0O

X=F,Cl Y=N,0O,C

I
_pt R!
x| —
X X

O SH

0
N/)\Y/R1 -HX N
M _r
X s7Y

B 23 7 R IR AT AW 1,328 JF I i P e 7 38 5

Scheme 23  Synthesis of 1,3-benzothiazinone from the isothiocyanate derivatives

41 RMBBESTEERPBRENERK 1,3-FHE
BB 75 5%

1984 4F, Sainsbury %52 = il 4 F4 H 2K H
Tt 1 S5 R P I S LA B T 1,3- 2R W g B B S AT AR
YJ(Scheme 24). BbiF ML, BRI SRRE
TR S T AR Bk e 34, SR RKAESDTH O—S &
T G R ARE 35, e T NI R 1,3 -8 FF 0
WREHRATAEY). ZATAEYIBOK —RIGE 1,3-KFF e
i Fry — SR A
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42 RMEBREESMWRERREER 1,3-FHEEET
iy

0 i 2R FH I e ot TR I T AR A g e 1 T Bl At JOR
[EF=8) 36, SRJG FERIAEAT 1,3- 2K e R PR 2R AT AE W,
Hop FR AT IO 30 e . 55 I 5 B 55 Af % (Scheme
25).

Nosova BRI I06} 1,3- 28 HWEBERR (1) A il g 123k
TR FT: 1 %6 H NH,SCN FI4R 52K it & R A= AE
40 ‘C M S min, JTIER LAY E e, 132405
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Scheme 24 Reaction of isothiocyanatomethane with the salic-
ylaldehyde

H™ "OH

O o S

1z | N=C=S 2R3 N NJ\NRZRZ’
< + HNRPR® —> | R'{— | H
X X
X=F,Cl o 36
RZ | N
. ~ !
X S)\NRst

B 25  Sehi RIS S5 i i S B ) iE =

Scheme 25 Reaction of isothiocyanate derivatives with second-
ary amine

KRR SR 37, )5 15 R & VAL N R
ZAEE DMSO w5 WA R I 8] 7<) 38 feJm %
rha] ) 38 ik — DI AR K 1,3- AT R B, L i
FAUEYINAINE T W RS, e Mok
PHEAN, HRAERTEL, BELL 61%~91%)™ %3k 1F 1,3-5%
FFMEWR R AL A P (Scheme 26). AT H @4 F]
MZTTEE T 13- RIF U -4- T g s AL &
.

o o

R F

AR PhMe, Me,CO o

[// C  NHgsoN oMe. MeCQ [\\ N=C=8

H o]

F F 5 min, 40 °C // E
Fosr

NHR'R?

—_—

o s o

Ao wRiR? A

[, L e

F// F // S/k
38 F

B 26 ARG I S 1L TR pl S o SRR M 5 14 e

Scheme 26 Reaction of amine with isothiocyanate derivatives

NR'R2

derived from 2-fluorobenzoyl chloride

4.3 FBMEEREES 2-8 8 TRERHFRMEITTEYIR
NA R 1,3- = FEEREA 5%
Nosova W 8ZH > AT 46025 7 G 5 6 SRR AR AT 2E )
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39 T 2-35 U 0 HY IR IR SRAT AR ) 40 S A= RRH T
PR 43, WJETE = OREMPERTT, T 2K A [l A K
13- K IR 2K AT AR, S5 F A 72% ~ 85%
(Scheme 27). ZIRMALI LA 2-M g 2,01 A FURL & Rk
T O3 IRIFERREE AT, SRR 82%. BATIAN
AT AR SOSALEEAE JEORE 40 Rk S0 00U S P4 b B 0L
41, & HT RO URRE 39 Fp SR AR R 5 AW
B, A 42 [RREFEY 43, BEE = O
AR 13- AR AT A ). SEEG i FE A, Nosova
PR TH NMR i R 3K 15 5 R AHIER ERIA
G, N TIHEMREN 6 13.6 A58 g,
HHEBUMEAHA NG S0, R fE i &9+
BABANHRE) NH EH, I Ese 262 a4 43,
T B Bt OB S 440 i DU R Ak 5470 44.
4.4 RREBRESHERLTEVRKNER 1,3-FHE
BRERAY 75 A

Lipunova 27 2- Ik kb I -5 408 2K R 19 S
T TR G AT A2 0 7 =5 0L s AR BB IR TP (BI04,
SRIGTE = CIEMIERTT, RN BN AE A% 1,3-2K
FHIER R SEATAEY) 46, 24 ZR FEIK - 2- B -5 45 9
7 F G S O SRR B S BB, AR =) 48 HISE R SE AN
[T &4 46 (Scheme 28). FrATIN A7 FH- K M- 2- B i
FRE 2- IR WA RS ] 57 LK, L 28 Ik mae -2 ) - P 0
R 7 B TR IR ) s i H SR A% 8 D 55 AN e S S R I
SNE; DRI S S ATLEE T A 2 IR e 2 i 5 440 Dy 2-
BRAEIR IR, RGBSR X R A5 P Rk 47, B )RR
WA L i fre it A e i B 25 S R A5 1,3- 2K F
AT 48, %053 LR AL S ek 2-
T R PR LR B AR PR A P 2, B R R B A
SR T S R R T L A0 U R R R 2- T FR R R
B 5 5 5 PR IR B R S5 07 A B 2 I i A7 A= 4

5 ET/NSFRIREH1,3-FAEREF5E

RGBS, BN, TR SE) B
TR N TR A H T AN SRk b
IR BT BRI B IR 35 ] DA FH X e /N o3 B R R,
BERI NG TR IR B G AR 1,3- 28 MR i 25477 AE P 11
BRSO ER . GO T

2001 4, Wright 25878 I T R40 (01E R, S H Bt
i S hi s SRR A AA 49, SRIGTE 0 C FIMAET
FORRE S B R, T 20 C RN 18 h 153
1,3-ZK FFWEREFH R AT A M0(Scheme 29). % MNHLEEA:
IE T BB B BRI e 5 2R3 B, AR S R NP K
HRAAA 49, f% eSS BUR T AR R A TR A% 1,378
FEMEVREE . IhiE R R R, SRR IR, (H R
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Scheme 27 Reaction of isothiocyanate derivatives with 2-methylene benzoimidazole derivatives
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F F E F Toluene F NH
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@: s MeCN. NCS
b0|l F S
\

46 Yield: 67%

j?ﬁ
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B 28 S IR S S BUIREAT AR ) & B

Scheme 28 Reaction of the isothiocyanate derivatives with the thiourea derivatives

FHIET A it ZEBG 2 M SNk, R ASEAS
La

0O n-BuLi\ [e) 0
©)J\NHR . g THF @\)LNUR cl” >cl
\/ SLi
49
o)

NR R =Ph, Yield: 56%
/& R = Me, Yield: 74%
o

B 29 2K HMLIL S5 B ) S

Scheme 29 Reaction of benzamide with sulfur

2012 4, Villemagne 25> F FRIE AT A4 5 CS, 78
FEEMNE T RN AR T AR R 3 50, 28
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Ji 55 408 SRR R I e 2B AR S B AR A R ) A 81, B R
LA S A TG B A B PR 1,3-28 R
fii AL A Y)(Scheme 30).

2015 4, Martens 254 & 7 DMF 405 4 RS
ARG AR R A = 5 I N AR R R =9 52, 4R
Jei FE SRR 2 B R L i 14 R (PDIO) AR F R R AR Ak
&ﬁ%&l3%%%$%*%A%6mmwM)%&&

PR JEORL 5 151 = 445 M.

2015 4E, Martens Z5*RIEE DMF 1, LL=Z &N
B, ARK FBEEATAEY . PRORIE AR S A N = iR
TRAEZH RN 1,3-7K IR &Y. %k
RLBLER AR PR e (1 2605 40 9 R g S2E . V-t
IE &+ 53, S8J5 53 S AbaN & A S B B A=
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Scheme 30 Method of synthesizing the 1,3-benzothiazinone
from carbon disulfide

F DME SYS
+ RNH, + S=C=§ —— !
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15h OH
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TR S SN 13- - g

PDC DMF
r.t., 24 h

B 31 AR, A AIAR
W ) )7 ik

Scheme 31 Method of synthesizing the 1,3-benzothiazinone
from carbon disulfide, primary amines and ortho-fluorobenzalde-
hydes

JARR] Y 54, SR MU R 1,3- IR ISR AL 5 1)

(Scheme 32).
O
O,N o N
NaHS —>
E : |Q+ 2 Et3N /Q
R! 1

o o
+ SH
O:N N=\ | NaHs |ON Nj
—_—
F : F
R R
53 54

B 32 B A, AN &I I G SRS R B 1,3- 4

VR B ) 7 32
Scheme 32 Method of synthesizing the 1,3-benzothiazinone
from sodium hydrosulfide, amine and 2-fluorobenzoyl chloride

6 HEedmE%

2008 4F, Rescourio Z£197F PA(PPhs), HIMEAL T, F)
A 1,2-F 5 e AT A YiE R 5] N CO 153 1,3-2K Jf: 1
BRI ATAY)(Scheme 33). [N HLEEA: 5% PA(PPhs),
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TN BRI S R A (B, SRJF CO I ANZALM
—M, a2 AEAR R 1,3 R IR R AT AR, Ik
FIH CO fif 1,2-2K I S MR AR AL R IR R T 1,3-
IR IR BT AN, SRR JTEETRL Gl PR

S, Pd(PPh S.
©:/N_R (PPhs), @ Zd(PPh3)2
‘R

Yield: 92%

Co
—_—

R = Butyl

S o)

Cl
Pd(PPhs),

: : ~Rd( PPh3
or

R Bu i-Bu i-Pr Cyclohexyl Bn PMB Naphthylmethyl
Yield/% 92 82 56 62 95 86 91

B33 12- 289 AT A A5 A 1,3- 2K T R G
Scheme 33 Synthesis of 1,3-benzothiazinone by ring enlarge-
ment of 1,2-benzisothiazole derivatives

1987 4, Wentrup 251 F F 259 - T A lE 55 5 —
WO — W (DCOVE LRI 2644 A2 1,3-
R IFWER B RAT AN 56, SRIE T UL LEENVER, 1EIR
PR T KRR R 2R aﬂiﬁiu 1,3- % I MEE R 2R
W) 57 (Scheme 34). %77k AEEE S DCC RV Fh
TEECH FRr=4).

o]
Q O = OC, =
+ N=C=N B —
S
55

57 Yield: 48%

s _0O
-~

o 10% HCI
EtOH
O )\ 12k
56 Yield: 63%

B 34 ey R

Scheme 34 Other ring enlargement reaction

7 HEERE

1,3- 28 FFBER IR S AT AW BAT T2 AR 2 i A,
R HZ 2R B WD I & BT EE T O A LA 2 T AR
HIEEARS. W 5] N R T2 A A RS 1
KEP IR, R, AR SCHRAE G AR IER LR A R 1,3-
IR TR RAT AW T IR EAT T 4, E%i?ﬁEﬁ
AR ', WAUKIR A MU A ek, 2
B 1,3- 28 IR AT A P ) B SRR, IlH:ZKIﬂLm
TR R A G R 1,3-28 1 B
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FATEMR T, RAOKBIRAREE, A HIERE IR
B OEM IO TR, BRSO HAL R
BHRTT T &R 1,3-2R IR EBREAR AT AN i, BRR &
i A O B BRI, BRI AE — 58 26 1 R AN R Bk
B RHEANSRAEAT A, ZSRATAE AT LS AT R
AR BICAT b I S LA 1,3- 2R FEE I 2B AT A7), S+
T R B A 9 BRUIR BAR L O SR A, 5 2R il S s
TR AL F A 26 707 IR B A 1,328 F e i
RETAEMIR X —FhJriE. BREAN. BN, SR
A RRALERSENT TEH VR AT DL EL R A AT LR
e, BRI EAT R B it e RN T RRE R 1,3-
I VEERA AT AV TIVE. ASOR 1,3-2R I HER IR 2K
ATAED G T IR MR mEAT TR, IR e TR ML
BT TR

g bR, BEE 13- FIFERERR ST AR A
HETZ B, BATHE R R e R, E4 it
FIF /NG B0 BB B 1,328 MR B 2407 AR A I
TiiE.
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