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Ring Transformation Reaction of Thiazolo[3,2-e][1,3]diazepinium-Betaine

Mi Seon Park, Myung Eun Suh, Kyung Ho Yoo* and Sang Woo Park®
College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea
*Korea Institute of Science and Technology, Seoul 136-791, Korea

Abstract — 3-Phenyl-5,6,7,8-tetrahydrothiazolo[ 3,2-¢ ][ 1,3]diazepine, which has pharmaceutical ac-
tivities, was reacted with phenyl isothiocyanate to give 3-phenyl-9-phenyl(thiocarbamoyl)-5,6,7,8-tet-
rahydrothiazolo[ 3,2-2][ 1,3]diazepinium-betaine. New biheterocyclic compounds were prepared by
the ring transformation reaction of the above reactive betaine with a-haloesters and a-haloketones
such as ethyl bromoacetate, methyl bromoacetate, chloroacetone, and 4’-methoxyphenacyl bromide,
respectively. In each ring transformation reaction, two major products supposed to be geometrical

isomers were obtained.

Keywords [] Thiazolo[ 3,2-a][ 1,3 ]diazepine, phenyl isothiocyanate, thiazolo[3,2-¢][1,3]diazepinium-
betaine, a-haloester, a-haloketone, ring transformation reaction, geometrical isomers.
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a2 WEkkbe-E Ax F24 (3)7 -2 biheterocye-
lic compound7} ¥A=EE ZHez ¥z glcpt®
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betaine2 3+48}1L, ©] betained} a-haloester, a-ha-
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biheterocyclic compoundS-2] §4-& Al=3isich 2
Az}, Azbe] ma) WEk wbSol A sy anti®] 713}
o] AR ol A=EE FgEEe] MAEULT, oF
7%+ 'H NMR spectra®} IR spectra % 44 &
& Fate] HAsk

HEYH

Al 9 77| —EAHA ARl A]ekE-2 Aldrich
Chemical Co.8} =7 34 ¥ —’?—’%‘3’5]401}*1 Rl
a}g} o3, chloroacetone-& AR8-Holl ZFoll o)
A&t §3H AL Thomas-Hoover capillary
melting point apparatusg AH&-3te] &3}y o,
olof] iyt BAL Fh=] oot}

IR spectra= Perkin-Elmer Model 1310 spectro-
photometerZ A}-8-3lo] KBr pelleto® Z# 3}t
'H NMR spectrat= TMSS 2553 2 3to] AM-200
SY Bruker$} Varian T-60A spectrometer® =3#3}
Ark ¥ Perkin-Elmer Model 240 C ele-
mentary analyzerZ ®-A3lgiom T mZuie 1
23] silica gel(Kieselgel 60, 70~230 and 230~
400 mesh, Merck)S AF2-steich

1H-2-Mercapto-4,5,6,7-tetrahydro-1,3-diazepine(4)
9| gt — g web719} g5 W7 7h Faks 500 md
T ulet ZEfaFe] 50% o ghe- 89 250 m/e}

H 2] o
V__'%]“C‘

1,4-diaminobutane(44.08g, 0.5 mol)-2 7}3k3 60~65
T oA wrFsbHA] dropping funneld £3}o] o]3}3}
gk 299 mi(0.5 moh)E& 2417kl AHAM =R F,
1217Hgqt 7Hd Bl lch 7kes FAIska vk
EFES YT A7 94k 10mlE A48 A
7ht obg 21217 &<k 7EEER ARk Bk £3
% ice bathell ] WZAl7)a, olwf A== HAY
|4} 728 of343bed cold acetonel 100 mi 2 A2
Az ch
58, 46.5g(71.5%), mp 177~178C (ethanol),
'"H NMR(DMSO-d¢) §; 1.6~2.0(4H, m, 2CH,), 3.0~
3.4(4H, m, NCH,CH;N), 7.0~7.4(2H, br, 2NH).
3-Phenyl-5,6,7,8-tetrahydrothiazolo[ 3,2-¢]{ 1,3]
diazepine(6)©] B — 3HE(d)(6.522, 005 mol) L
500 m/ 2] oMo faA|7l F, of7el] 75mie] o}
A Eell £3]¥ phenacyl bromide £4-& UAJe 7}
oL Aol A 24]7F wrkgke}, o)u) A== 2,35.6,
7,8-hexahydro-3-hydroxy-3-phenylthiazolo[3,2,-a ][ 1,
3]diazepine hydrobromide(mp 180~182C )2 314
AL o743 &, Eeoll Fo] 10% sodium carbo-
nate £ 0 2 F3}3}o] free base(5, mp 116~118C)
11.8g% Atk o] ZA & v ekg 120 m/o} 213t A4t
25 mloll 7}8kal 15417 Fot ZhdsbRE F e &
FEE A FFskdch ol M, AR-Eel olHES
7F8ted 10.1g9] 3-phenyl-5,6,7,8-tetrahydrothiazolo[ 3,
2-a][1,3]diazepine hydrochloride(mp 94~96C) #
e Aok o] AL Eof Xo|i 5% 4k o}
EF $90% F3gd Y= J4 AHL AHY
F B2 "3ty Axde] free baseE Fc)
FEE5; 8.0g(69.5%), mp 111C, 'H NMR(CDCls)
§; 1.7~2.1(4H, m, 2CH,), 3.4~3.7(4H, m, NCH,CH,
N), 5.7(1H, s, =CH), 7.3(5H, s, ArH).
3-Phenyl-9-phenyl(thiocarbamoyl)-5,6,7,8-tetrahy-
drothiazolo{3,2-a][ 1,3]diazepinium-betaine(7)&| &t
A — 31 3HE(6)(1.0g, 4.34 mmol)-S o}A| Eoll &-314]7]
A A2l wurebH A phenyl isothiocyanate(0.8
ml, 4.34 mmol)E H7}steich H-L-olA 2447+ F<t
HbgA17l & AR x3 AHE oFHEI cold
acetone 2.2 AT T Ax3rh
4E5-§; 1.4g(88.6%), mp 107~109C, IR(KBr) cm ™ ;
1590(ArC=C), '"H NMR(CDCl,) §; 1.8~2.2(4H, m,
2CH,), 34~3.74H, m, NCH,CH;N), 5.7(1H, s, =

o e
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CH), 7.3~7.5(10H, m, 2ArH).

Syn and anti 2-[2-(9-Ethoxycarbonyl-7-phenyl-
imino-2,3,4,5-tetrahydro-1H-thiazolo{3,4-a1[1,3]
diazepin-1-yl)-2-phenylvinylthic]ethylacetate(9a and
9b) — 3}3HE(7)(2.0g, 548 mmol)& o}4E 300 mio
L A1715, ofAMlEo £-3l%l ethyl bromoacetate
(1.37g, 822 mmol)-& A43] 7% ¥ 7ld8F{ 3
sdch olwf wh-g-o] A3 TLCol oJsf stal std o,
WA WA 849 A8 sl AR F
AAE A FHHAG 29 WAEEE 2P
ARE-S I ZE2olE 28} (eluents; n-hexane/ethyl
acetate=1/4)ell 2 F-elsle] Z A3} shgich

9a: mp 133~134C, IR(KBr) cm™'; 1720(C=0),
1590(ArC=C), 'H NMR(CDCly) &; 1.1(3H, t, CHy),
1.3(3H, t, CH;), 1.5~2.0(4H, m, 2CH,), 2.9~3.1(1H,
m, NCH), 3.3(2H, s, SCH,), 3.7~4.2(2H, m, NCH,),
41~4.3(4H, 2q, 2CH,), 4.7~4.9(1H, m, NCH), 5.4(1
H, s, =CH), 7.1~7.7(10H, m, 2ArH). Anal. Calcd
for CpsHaiN2O,S:: C, 62.5; H, 5.82; N, 7.82, Found:
C, 62.1; H, 5.89; N, 7.82.

9h: mp 121~123C, IR(KBr) cm '; 1720(C=0),
1590 (ArC=C), 'H NMR(CDCl;) 8; 1.1~1.3(6H, 2t,
2CH), 1.8~2.0(4H, m, 2CH;), 3.1(2H, s, SCH,),
3.3~3.5(2H, m, NCH>), 4.1~4.3(4H, 2q, 2CH), 4.0~
44(2H, m, NCH,), 54(1H, s, =CH), 7.0~7.5(10H,
m, 2ArH). Anal. Caled for CxH3N;0,S:: C, 62.5;
H, 5.82; N, 7.82, Found: C, 61.6; H, 5.81; N, 7.62.

Syn and anti 2-[2-(9-Methoxycarbonyl-7-phenyl-
imino-2,3,4,5-tetrahydro-1H-thiazolo[3,4-a][ 1,3]
diazepin-1-yl)-2-phenylvinylthioJmethylacetate(10a
and 10b)— 273} 2]eko 4] methyl bromoacetate
(1.26g, 8.22 mmol)& A}&-&kgich

10a: mp 157~158C, IR(KBr) cm ; 1730(C=0),
1590(ArC=C), 'H NMR(CDCl;) §; 1.5~2.04H, m,
2CHz), 2.9~3.1(1H, m, NCH), 3.3(2H, s, SCH,), 3.7(3
H, s, CHj), 3.8(3H, s, CHy), 3.7~4.1(2H, m, NCH,),
4.7~49(1H, m, NCH), 54(1H, s, =CH), 7.1~7.7(10
H, m, 2ArH). Anal. Calcd for Cy;HyiN:O,S;: C, 61.3;
H, 5.35; N, 8.25, Found: C, 60.9; H, 548; N, 7.99.

10b: mp 136~137C, IR(KBr) cm '; 1700(C=0),
1590(ArC=C), '‘H NMR(CDCl;) §; 1.8~2.0(4H, m,
2CHy), 3.1(2H, s, SCHy), 3.3~3.5 (2H, m, NCH,),
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41~4.3(2H, m, NCH,), 4.6~4.8(6H, m, 2CH3), 54(1
H, s, =CH), 7.0~75(10H, m, 2ArH). Anal. Calcd
for CysHaN3O4S;:: C, 62.5; H, 5.82; N, 7.82, Found:
C, 59.6; H, 5.33; N, 7.56.

Syn and anti 2-[2-(9-Acetyl-7-phenylimino-2,3,4,5-
tetrahydro-1H-thiazolo[ 3,4-a][ 1,3]diazepin-1-yl)-2-
phenylvinylthio]acetone(11a and 11b)— a3} x]ok
2.2 chloroacetones AHg-3}sic).

11a: mp 127~128C, IR(KBr) cm™!; 1700(C=0),
1590(ArC=0C), '"H NMR(CDCly) &; 1.5~2.0(4H, m,
2CH,), 2.3 (6H, 2s, 2CH3), 3.2(2H, d, SCH>), 3.2~35
(1H, m, NCH), 3.8~4.0(2H, m, NCH,), 4.7~4.9(1H,
m, NCH), 5.2(1H, s, =CH), 7.0~7.6(10H, m, 2ArH).
Anal. Caled for CpHzN30,S,: C, 654; H, 5.71; N,
8.80, Found: C, 63.1; H, 5.73; N, 8.01

11b: mp 111~113C, IR(KBr) cm !; 1700(C=0),
1590(ArC=C), 'H NMR(CDCl,) &; 1.8~2.0(4H, m,
2CH,), 20(3H, s, CHj), 24(3H, s, CH3), 3.1(2H, s,
SCH,), 32~39(4H, m, NCH,CH;N), 5.2(1H, s,
=CH), 70~75(10H, m, 2ArH). Anal. Calcd for
CosHN,O,S,: C, 654; H, 5.71; N, 8.80, Found: C,
64.8; H, 581; N, 824.

Syn and anti 2-[2-(9-Benzoyl-7-phenylimino-2,3,4,
S-tetrahydro-1H-thiazolo[ 3,4-a][ 1,3]diazepin-1-yl)-
2-phenylvinylthio]acetophenone(12a and 12b)— 23!
3} x]eko 2] phenacy! bromide& A}-8-3}oich.

12a: mp 166~ 167C, IR(KBr) cm !; 1670(C=0).
1580(ArC=C), 'H NMR(CDCl;) &; 1.5~1.9(4H, m,
2CHy), 3.0~3.3(1H, m, NCH), 34(1H, s, NCH), 3.9~
4.3(2H, m, NCH,), 4.9(1H, s, =CH), 6.4~7.8(20H,
m, 4ArH). Anal. Caled for CiH;N:0,S.: C, 71.8;
H, 5.20; N, 698, Found: C, 70.0; H, 524; N, 6.73.

12b: mp 174~175C, IR(KBr) cm }; 1675(C=0),
1580(ArC=C), '"H NMR(CDCly) §; 1.0~1.6(4H, m,
2CH,), 3.4~3.9(4H, m, NCH.CH;N), 51(1H, s, =
CH), 6.7~7.9(20H, m, 4ArH). Anal. Caled for CisHs,
N;0,S,: C, 71.8; H, 5.20; N, 6.98, Found: C, 70.3;
H, 521; N, 6.74.

Syn and anti 4'-Methoxy-2-[2-[9-(4'-methoxyben-
zoyl)-7-phenylimino-2,3,4,5-tetrahydro-1H-thiazolo
[3,4-a][1,3]diazepin-1-yl]-2-phenylvinylthio]aceto-
phenone(13a and 13b)— 713} A|2Fo 2 4 4'-metho-
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13a: mp 109~111C, IR(KBr) cm™!; 1690(C=0),
1590(ArC=C), 'H NMR(CDCly) §; 1.8~2.0(4H, m,
2CH,), 3.3~3.5(2H, m, NCH,), 3.6(2H, s, SCH,), 3.8
(6H, 2s, 2CH3), 4.1~4.5(2H, m, NCHy), 5.2(1H, s,
=CH), 6.7~79(18H, m, 4ArH). Anal. Caled for Cs
H3sN30,S,: C, 68.9;:H, 5.34; N, 6.35, Found: C, 67.8;
H, 5.34; N, 6.35.

13b: mp 162~163C, IR(KBr) cm™1; 1690(C=0),
1590(ArC=C), 'H NMR(CDCly) &; 1.3~1.7(4H, m,
2CH,), 3.1~4.0(6H, m, NCH,CH:N, SCH,), 3.8(6H,
2s, 2CHs), 5.3(1H, s, =CH), 6.8~8.0(18H, m, 4ArH).
Anal. Calcd for CsHzN:0,Ss: C, 68.9; H, 5.34; N,
6.35, Found: C, 68.6; H, 5.72; N, 5.67.

Syn and anti 4'-Chloro-2-[ 2-[9-(4'-chlorobenzoyl)-
7-phenylimino-2,3,4,5-tetrahydro-1H-thiazolo[ 3,4-a]
[1,3]diazepin-1-yl]-2-phenylvinylthio Jacetophenone
(14a and 14b)— 7 34|k e 2 4] 4'-chlorophenacyl
bromide & AF-§-3}3ich

14a: mp 119~120C, IR(KBr) cm'; 1690(C=0),
1590(ArC=C), 'H NMR(CDCly) &; 1.8~2.04H, m,
2CH;), 3.3~35(@2H, m, NCH,), 3.6(2H, s, SCH,),
4.1~4.5(2H, m, NCHy), 5.2(1H, s, =CH), 6.7~7.9(18
H, m, 4ArH). Anal. Caled for CiHzN30.5:.Cly: C,
64.5; H, 4.37; N, 6.27, Found; C, 63.9; H, 4.75; N,
5.82.

14b: mp 159~160C, IR(KBr) cm !; 1690(C=0),
1590(C=0), 1590(ArC=C), 'H NMR(CDCly) §&;
1.3~1.7(4H, m, 2CH,), 3.1~4.04H, m, NCH,CH;N),
3.6(2H, s, SCHy), 5.3(1H, s, =CH), 7.0~7.8(18H, m,
4ArH). Anal. Caled for CyHyN3O.S,Clo: C, 64.5; H,
4.37: N, 6.27, Found: C, 64.0; H, 4.36; N, 5091.

Reactive betaine(7)2| #HM— ZFnl F-2al 1H-2-
mercapto-4,5,6,7-tetrahydro-1,3-diazepine(d)+  °]v]
oledxl whY S5 0o ol Ao}, Biheterocyclic
structure®]  3-substituted-5,6,7,8-tetrahydrothiazolo
[3,2-a][1,3]diazepineo] h&F we FAA JF7}
AP gl 0 B0 o) 5 shghEe] o] ofg] 2Hg-Eol
R.arEgic) Scheme 29 49} 7Fo] cyclic thiourea(4)

9} phenacyl bromide® Hh-g AlA & AL *
b 2wbA| 9] Ao 2 3-phenyl-5,6,7,8-tetrahy-
drothiazolol[ 3,2-a1{ 1,3]diazepine(6)-2- A& F+ <l
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Scheme 2.

o]o A, 3HgHE (6)7} A A ARG A2kl phenyl iso-
thiocyanate S Aol A ¥F-3-A]4 3-phenyl-9-phenyl
(thiocarbamoyl)-5,6,7,8-tetrahydrothiazolo[ 3,2-a][ 1,
3]diazepinium-betaine(7)2 £2 &= Ay}
(Scheme 3). ©]2]%} betaine 335 ukgAlo] &
A Ao g U} Alekg s yhgo] 7155
4 ElotE 1] d¥e] AYPH ¢ o ng, 3
WIS AXe 42 seRae] e $Ads
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Thiazolodiazepinium-betaine(7)2} a-haloester
a-haloketone22| 2| #E UL — 1976434 bicyclic
thiazolium-betaine 3}3+23 phenacyl bromide2}2)
Te] WHE uhge] Byl o]F o]F o|83 wd
o:]__'rL7}_ 533]9\1491314)

- Al A, betaine(7)3} & 3} A|2ko 24 ethyl
bromoacetate, methyl bromoacetate¢} 7+-2- a-haloe-
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