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ABSTRACT

The dissertation is composed of three parts and 147 new compounds have been

synthesized and characterized.

PART 1. The Research Process on Synthesis of Triazole, Oxadiazole and
Thiadiazole Derivates with Sugar Moiety
The synthesis of triazole, oxadiazole and thiadiazole N- and C- glycosides and

other derivatives substituted by sugar moiety were summarized in this part.

PART 1l. Synthesis and Aantibacterial Activity of Thio-glucopyraneside
Derivatives Bearing 1,2,4-triazole, 1,3,4-oxadiazole or 1,3,4-thiadiazole

S- and N-glycoside of 5-aryl-1,2,4-triazole-3-thiones, 5-aryl-1,3,4-oxadiazole-2-
thiones, and 5-aryl-1,3,4-thiadiazole-2-thiones were synthesized by their

L

stereoselective coupling reaction with bromo sugar in presence of potassium hydroxide
followed by deprotection using sodium methoxide in methanol. All products were
characterized by 'H NMR, >C NMR, MS spectra and elemental analysts. Result from
primary antibacterial activity test indiqated that some of the compounds were effective

against Bacillus subtilis, Staphylococcus aureus, Escherichia coli, Streptococcus,

Candida albicans.

PART II1. Synthesis and Antibacterial Activity of 3-Thio-benzazepine Derivatives
Bearing 1,2,4-triazole, 1,3,4-oxadiazole or 1,3,4-thiadiazole

The three types of heterocyclyl thio compounds were synthesized from
hydrazides through different ways. By the nucleophilic substitution of S to Br, we
synthesized 33 derivatives of tetrahydro-2-oxo-1H-benazepine and other 36 derivatives
which have an ester substituent on the 1-N position of benazepine in order to gain a
strengthened dissolving ability in orgénic solvents. The structures of these compounds

were determined by MS, 'H NMR, ">C NMR spectra and elemental analysis*1"[‘hc

antibacterial activities were also evaluated.
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B EHSE1,2,4- =8, 1,348, 1,348 MR AT
F1& B AP Ia T

ik

Wit 3-FHH-S-I5FE-1,2,4- M 255 91,3408 T, 2-B -5 - 1,348
PO IR R AR L BE TS L T RS ER UL R #1358 MY 537 E-3-N-(2,3,4,6-I4
-O-Z Tk IE-B-D- 0L BE B - 1,3,4-08 /1,3, 4-08 04 2- AR By 5-7535-3-(2,3,4,6-11-0- L. Bk
B-p-D-t A B E)-1,2.4- SR 5- 5 %-2-(2,3,4,6-18-0- 28 %E-8-D R W BE 5 )-1,3,4 9§ -
/13,408 W, AR E MR AR S-BESY, REAIAEEENED L0
R4 21K X ZBEE BBk ER =Y. Fi-&P% NMR, FAB-MS., JTHE o
MBS, KB RO T ENRMEEE.

1-B-D-PRIGFZ - 1,2 4- = M- 3-BERZ (Ribavirin) R #% FDA tHERI) T iEHiHIE
MERAY), ISR ERENORK, MARPURSHER. ATHRIELHES
WHERIL S, R R FEET T Ribavirin 7 C-. N-Z PRI AR B JEHR 2640
VR &R ARETES, REALESW: 1,24-=8% . 1,34 0 8, 1,3 418
MR BRTEREYEEN B ER. ETULEE, AXRETH 124-
=ML 1,34 08T 134-BE MG SHiHEE, 222 RNHIEEHRLEDS,
AT EREHSRRINBE LR R,

#1511
| B
L1 3-FRAE-5-752-1,2,4- =08, 2-FRBE-5-F58-1,3,4-F8 — 0, 2-3F-5-J7%-1,3,4-
)3
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P\
KSON 0.2 M NaQ ’/( )\
-~ RCONHNHC ~ H,
T2M Hel oo SNHz =5 fux R N SH
H
2

N—N

\
RCONHNH, Cgtag(: N _HCI, M&O)\SH
3

1

N—-._
CSo/KOH, noontinpicssk H250,. /< B\
EtOH RTNg” SH
4

Scheme 2-1

MUK P BER T 2hBR o 5 ol WUBR B S RY A i 55 BERE AR, 35 TRt 11
FEHNEBE 3-3RFE-5-53-1,2,4- =M Q2); FIYCETFREAH. KOH HI CS, EL K
el BONRLH HaS JRALRK 2-308E-5- 75 51,3 4- 18 ZM(3); I HUAR A T BERE
KOH 1 CS; {£ ZBEH 8 g RN AR A5 BERF B AR R, Alg Has- -1k
MIPR N CERTR B 2-3R3E-5- 5 5-1,3,4-TE — W (4).
1.2 BIXLBE BN E R

4 D- WA EA ZBERYTEH RS- ZBEER NS, {3 1408
K~
1.3 5-554-3-N-(2,3.4,6-M0-0- Z. B Z--D-tt AT BE AE)-1,3,4-P8 -M/1,3 4-T M
2-Gi B K 5.4 5-3-2,3,4,6-0U-0- LB - p-D-alk i F B AL )-1,2,4- =M ek 5- 5%
-2-(2,3,4,6-V8-0- ZBE3E-B-D- LR W )13, 4-E “ e 3 4-RE T MATEPN &
3%

& 3-HE-5-FE-1,24- =0, 2-FHE-5-FE-1,34-E W, 2.3(HE-5-HE
-1,3,4-E MR Z BT KOH FETZRRN, ERO6GETR. REH
VAR EEFH RN Y. Kb 3-5E-5-FE1,24- M RNTF,
PRAE Sb—M; M 2-E-5- 51,34 B R 2- 3 -5 5 51,3488
MRy RN, A Sa Ml Sb BN EY, Hobosb B EE~Y.

HAHE 1,2,4- =007 12 1 Fib & H P B - P RIE R (R IP B K B Y
6-1~6-12, {E/KRERENE MERIE AL S0T, FNEERIE NG, HEIMRER
REBER R4 WS B R P B WUE RALA] CURFIEAT, BEFEREAR
(R TFK (LEHIZ 'H NMR, PC NMR fil H H-COSY %58), REHA
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AL
A
AcO KOH
ACO ~ * H/Lx)\ SH EtOH
Br 2-4
R
Ac A KN._,_\__r
H S/X
AcO J\l ; AcO
AcO No x * Taco S
DAC \”/ OAC
Sa S 5b
R R
Ac fNﬁ/ H /N*]/
E/X NaOMe/MeOH_ N?/x
AcO MeOH HO
) d or NH,/Me HO 4
OAc OH
Sb 6
X = NH, 0. S
Scheme 2-2
2 PN

AMEERERZE THEY S Fl 6 {£REBWE K 200 ug/mL M ATHEIRET . A
PrtE . SROHERE. NEH B ACSEIRENNE G . &RXHES
WEWHE  ERMEER, HA 5-26 71527 M-S H R AIRE . M &Y
ERRREH B OMEER, RS EEHRRE FEINNEEE.

Table 1. L&Y 5 #1 6 I R MEE M

EHE HE

walm X S SR T R e ¥
£ €3

Sh-1 NH Ph + + - + ++
Sb-2 NH o-Me-Ph + + + ++
Sbh-3 NH p-Me-Ph + ++ ++ + -
5h-5 NH p-Cl-Ph - - - +
Sh-6 NH m-Cl-Ph + + + ++ -
5h.7 NH o-Br-Fh + - . + +
5b-8 NH p-Br-Ph - + + + -
&h-9 NH o0-OH-Ph + + + +
Sh-10 NH 0-OMe-Ph - - - -
Sb-11 NH  p-OMe-Ph ++ + + ++ -
Sa-12 O Me - - - - -
Sh-12 O Me + - + - -
Sh-13 0O Ph ++4 + + +
Sa-14 O Py + - - - +
5b-14 O Py ++ - ++ - -
Sa-16 O _pMePh v 0 - 000+ o+ -
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EHA . FHE
Entry X R W 4 LK Sl BEEK [H ol S ERER
, £ A .
2 .
Sh-16 G p-Mc-Ph - - - ++ -
5a-17 O o-Cl-Ph . . . ++ -
§h-17 O 0-Cl-Ph - - . . )
Sa-18 O p-Cl-Ph - - + - -
Sh-18 O p-Cl-Ph - - . . .
S5a-19 O m-~-Cl-Ph +++ - + - .
Sh-19 O m-Cl-Ph +++ - + - -
Sa-20 O 0-Br-Ph ++ + + - ++
Sb-20 O o-Br-Ph +++ + + - +++
Sa-21 O p-Br-Ph - - - + -
Sh-21 O p-Br-Ph - - . - )
5h-22 O a-OH-Ph + ++ - + +++
S5a-23 0 p-OH-Ph + . + + )
S5b-23 O p-OH-Ph + - . - )
S5a-24 O o-OMe-Ph + - +++ - +++
S5b-24 O 0-OMe-Ph . . +++ ++ 4
S5a-25 Q p-OMe-Ph + + + +++ +
Sh-25 O p-OMe-Ph + ++ ++ ++ +
Sa-26 S Me - - +++ +++ +++
S5bh-26 S Me - . +4+ +4+ +++
S5a-27 S Ph - + +++ ++ +t+
Sh-27 S Ph - - . + )
5b-28 S o-Me-Ph + - + - +
5a-29 S p-Me-Ph + ++ . - +
5h-29 S p-Me-Ph - - . - ]
Sa-30 5 o-Cl-Ph - + + - .
5h-30 S 0-Cl-Ph - + + _ )
5a-31 S p-Cl-Ph + - - - -
5h-31 S p-Cl-Ph + . +44 ++ )
5a-32 N o-Br-Ph - - + ;
5b-32 S o-Br-Ph + - - + -
§5a-33 S p-Br-Ph + - - + -
Sh-33 S p-Br-Ph . . . . -
5h-34 S o-OH-Ph ++ ++ . - ++
5a-35 S p-OH-Ph - . . - -
5h-35 S p-OH-Ph + - - + -
Sb-36 S o-OMe-Ph . - - - -
5a-37 S p-OMe-Ph + - +4+ - ++
5b-37 S p-OMe-Ph +++ ++ +++ +++ -
6-1 NH Ph - - - + .
6-2 NH o-Me-Ph + - + - .
6-3 NH p-Me-Ph + + - - .
6-4 NH 0-Cl-Ph - - + - -
6-5 NH p-Cl-Ph + - + ++ ++
6-6 NH m-Cl-Ph ++ - - + +
6-7 NH o-Br-Ph - + + . )
6-8 NH p-Bre-Ph + - - - -
6-9 NH o-QH-Ph + + + - -
6-10 NH p-OH-Ph + + + + -
6-11 NH o-OMe-Ph - - . - -
6-12 NH _ p-OMe-Ph - - - - -

Zone diameter of growth inhibition: <10 mm (-), 10-13 mm (+) and 14-17 mun (++). Diameter of the

cup = 8 mm.
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CINTRE S A
3.1 5-HUAC AR TE-3-N-(2,3.,4,6- V-0~ Z Bt A - -D- itk W% T8 5 )-1,3,4- 188 -2 B e
(5a-19)17 S-HU{CZH-2-(2,3,4,6-V0-0- 2 BEEE-B-D- ML i gl 2L 34 3)-1,3,4- 08 M
(5b-19). (5b-13)F1(5b-25)
T 5a-19 (C22H23CIN-04S) « 5b-19 (C22H23CIN20165) . 5b-13 (C32H24N;0465)

A1 5b-25 (C23H26N20 S)BY BB d A\ A1 1 BE- B8 Z BRI B 18 3], SR 4 H1H Xeoray
fTHTIE Yz,

a RUEY 5a-19 TR ERE FFEMAHHERTF L. BXE—IEX
i C R, TR MEBRERLG T FREMNE. RFELRIREEHEPE T
M4548, B AR N()-C15)F! N(2)-C(16)BIH 7 BN 1.343(9)F1 1.288(9) A, iX
R e 5 R LA, FARMAMEINT 120° B KRETELCH PIEE
il Vo MR EEEARE, 'S MR AN TR BT B A F oA E
R: O(1)-C(5)-N(1)-N(2) = 42.8 (8)°, O(1)-C(5)-N(1)-C(15) = 125.8 (8)",
C(4)-C(5)-N(1)-C(15) = 115.6 (8)°, C(4)-C(5)-N(1)-N(2) = -70.4 (8)°. EH{AL LI
BT AL A R AR R,

b RALGYLL 5b-13 H8i: &R B — DR — A1 M AR B R T4
E. WHE-DEANFNNE, ERRESL FERETE, 7 1
C(1), C(2), C(HH COVRTMM—TFH. ELEUNIER T I3 RpH
8, C(1)-S-CASHMEAN 102.9°1). #HUELREETVHEARTFEEH, BN
] N(1)-C(15)F0 N(2)-C(16)I B 53 Il 20 1.287(3)H 1.297(3) A, IXRH T IHE
ABE, ANBRAENT 120° IR K MEERLTHPIEE LR 2.

L.

o

Fig. 1. View of compound 5a-19 with the atom-numbering scheme.
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Crystal data

C22H23CIN, Oy S D, = 1.425 Mg/m’
M, =542.94 Mo Ka radiation
Monoclinic A=0.7107 A

P2 g = 3.0-27.5°
a=5847(7) A ({MoKa)=291cm"’
b=13.51 (A Chip
c=16.051)A T=173K
B=93.872) 0.20 x 0.15 x 0.02 mm®
V= 1265.6 ()A°> Colorless

Z=2 Fooo = 564.00

Data collection

Rigaku/MSC Mercury CCD diffractometer Rie = 0.045

@ SCans Brax = 27.47°
Absorption correction: milti-scan h=-5—+7

9060 measured reflections k=-17—17

5226 independent reflections [=-17-+20

5213 observed reflections intensity variation: none
[F*>2.0\6(F)]

Refinement
Refinement on ¥ (A O)max = 0.0016

R= 0.0945 APmx =0.59¢ A~

wR=0.1279 Apimin =-0.62 ¢ A

5213 reflections Atomic scattering factors from

325 parameters International Tables for Crystallography
H-atom parameters constrained [1992, Vol. C, Tables 4.2.6.8 and 6.1.1.1(C,
w=1/[o” (F,) +0.00063 | F,|?] N, O, S) and 6.1.1.2 (H)]

Table 2. Bond Lengths(A) and Bond Angles(®)

Ci(1)-C(19) 1.722(8) S(1}-C(15) 1.648(8)
O(1)-C(1) 1.444(8) 0(1)-C(5) 1.426(9)
O(2)-C(6) 1,464(8) O2)-C(7) 1.366(8)
O(3)-C(7) 1.189(9) O(4)-C(2) 1.453(8)
O(4)-C(9) 1.356(9) O(5)-C(5) 1.202(9)
O(6)-C(3) 1.441(8) O(6)-C(11) 1.349(9)
O(N-C(11) 1.173(10) O(8)-C(3) 1.440(8)
O(8)-C(13) 1.367(8) 0(9)-C(13) 1.192(9)
0(10)-C(15) 1.370(8) 0(10)-C(16) 1.388(9)
N(1)-N(2) 1.401(8) N(1)-C(5) 1.440(8)
N(1)-C(15) 1.343(9) N(2)-C(16) 1.288(9)
C(1)-C(2) 1.51Q) C(1)-C(6) 1.51(1)
C(2)-C(3) 1.51(1) C(3)-C(4) 1.535(9)
C(4)-C(5) 1.511(9) C(7)-C(8) 1.51(1)
C(9)-C(10) 1.49(1) C(11)-C(12) 1.49(1)
C(13)-C(14) 1.48(1) C(16)-C(17) 1.439(10)
C(17)-C(18) 1.42(1) C(17)-C(22) 1.38(1)
C(18)-C(19) 1.38(1) C(19)-C(20) 1.39(1)
C(20)-C(21) 1.38(1) C(21)-C(22) 1.36(1)
C(1)-0(1)-C(5) 111.9(5) C(6)-0(2)-C(7) 114.5(6)
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C(2)-0(4)-C(9)
C(4)-0(8)-C(13)
N(2)-N(1)-C(5)
C(5)-N(1)-C(15)
O(1)-C(1)-C(2)
C(2)-C(1)-C(6)
0(4)-C(2)-C(3)
0(6)-C(3)-C(2)
C(2)-C(3)-C(4)
O(8)-C(4)-C(5)
O(1)-C(5)-N(1)
N(1)-C(5)-C(4)
0(2)-C(7)-0(3)
O(3)-C(7)-C(8)
0(4)-C(9)-C(10)
O(6)-C(11)-0(7)
O(7)-C(11)-C(12)
O(8)-C(13)C(14)
S(1)-C(15)-0(10)
O(10)-C(15)-N(1)
0(10)-C(16)-C(17)
C(16)-C(17)-C(18)
C(18)-C(17)-C(22)
CI(1)-C(19)-C(18)
C(18)-C(19)-C(20)
C(20)-C(21)-C(22)

117.8(6)
117.7(5)
119.9(5)
127.4(6)
110.0(5)
109.5(6)
107.2(6)
112.0(6)
109.8(6)
106.8(6)
106.7(6)
110.1(5)
123.4(7)
127.6(7)
109.0(7)
123.9(8)
125.9(8)
109.5(6)
123.7(5)
105.6(6)

118.2(6) -

120.2(7)
118.4(7)
118.4(7)
121.6(7)
120.7(8)

C(3)-0(6)-C(11)
C(15)-0O(10)-C(16)
N(2)-N(1)-C(15)
N(1)-N(2)-C(16)
O(1)-C(1)-C(6)
0(4)-C(2)-C(1)
C(1)-C(2)-C(3)
0(6)-C(3)-C(4)
0(8)-C(4)-C(3)
C(3)-C(4)-C(5)
O(1)-C(5)-C(4)
0(2)-C(6)-C(1)
O(2)-C(7)-C(8)
O(4)-C(9)-0(5)
O(5)-C(9)-C(10)
0(6)-C(11)-C(12)
O(8)-C(13)-0(9)
0(9)-C(13)-C(14)
S(1)-C(15)-N(1)
0(10)-C(16)-N(2)
N(2)-C(16)-C(17)
C(16)-C(17)-C(22)
C(17)-C(18)-C(19)
CI(1)-C(19)-C(20)
C(19)-C(20)-C(21)
C(17)-C(22)-C(21)

118.6(5)
105.3(5)
112.5(6)
102.4(6)
105.3(6)
105.0(5)
111.6(6)
105.0(5)
109.4(5)
110.5(5)
109.4(6)
110.1(5)
109.1(7)
123.9(7)
126.7(7)
110.1(7)
122.5(7)
127.9(7)
130.7(6)
114.2(6)
127.5(7)
121.3(7)
118.8(7)
120.0(6)
118.7(7)
121.6(8)

Fig. 2. View of compound 5b-19 with the atom-numbering scheme.

Crystal data
C2H2:CIN2O S
M,=542.94
Monoclinic

P2,

a=5549(3) A
b=A

c=17.216 (10) A
B =94.230 (6)°
V=1275.9(1)A*
=2

25

D, = 1.413 Mg/m’
Mo K« radiation
A=0.7107 A

g = 33275

1(MoKa) = 2.88 cm’*

Needle
T=173 K

0.05 x 0.05 x 0.02 mm

Colorless
F{]{}(} = 564.00
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Data collection
Rigaku/MSC Mercury CCD diffraciometer R, = 0.025
tH $Cans Ooax  27.46°

Absorption correction: multi-scan h=-5—+7
10051 measured reflections k=-16—~17
5397 independent reflections {=-22—+22

5266 observed reflections infensity variation: none

[F*>2.000(F?)|

Refinement

Refinement on i (A P = 0.001

R = 0.0447 ABna = 026 A

wR = 0.0567 AP = -0.29¢ AF

5266 retlections Atomic scattering factors from

325 parameters
H-atom parameters constrained
w = 1/[o” (F,) + 0.00063| F,|?)

International Tables jor Crystallography
[1992, Vol. C, Tables 4.2.6.8 and 6.1.1.1(C,

N, O, S) and 6.1.1.2 (H)]

Table 3. Bond Lengths(A) and Bond Angles(")

CI(1)-C(19) 1.740(3) S(1)-C(5) 1.819(3)
S(1)-C(15) 1.735(3) 0(1)-C(1) 1.439(3)
O(1)-C(5) 1.422(3) 0(2)-C(6) 1.442(4)
0(2)-C(7) 1.351(4) O(3)-C(7) 1.205(4)
0(4)-C(2) 1.444(3) 0(4)-C(9) 1.354(4)
O(5)-C(9) 1.207(4) 0(6)-C(3) 1.443(3)
0(6)-C(11) 1.355(3) O(7)-C(11) 1.194(3)
O(8)-C(4) 1.438(3) O(8)-C{13) 1.344(3)
0(9)-C(13) 1.197(4) 0(10)-C(15) 1.371(3)
0(10)-C(16) 1.364(3) N(1)-N(2) 1.416(4)
N(1)-C(15) 1.274(4) N(2)-C(16) 1.295(4)
C(1)-C(2) 1.534(4) C(1)-C(6) 1.510(4)
C(2)-C(3) 1.518(4) C(3)-C(4) 1.520(4)
C(4)-C(5) 1.529(4) C(7)-C(8) 1.490(5)
C(9)-C(10) 1.487(4) C(11)-C(12) 1.487(4)
C(13)-C(14) 1.495(4) C(16)-C(17) 1.456(4)
C(17)-C{18) 1.389(4) C(17)-C(22) 1.393(4)
C{18)-C(19) 1.381(5) C(19)-C(20) 1.372(5)
C(20)-C(21) 1.385(6) C(21)-C(22) 1.391(5)
C(5)-S(1)-C(15) 98.9(1) C(1)-0(1)-C(5) 111.5(2)
C(6)-0(2)-C(7) 116.2(2) C(2)-O(4)-C(9) 117.7(2)
C(3)-0(6)-C(11) 118.5(2) C(4)-0(8)-C(13) 117.6(2)
C(15)-0(10)-C(16)  102.1(2) N(2)-N(1)-C(15) 106.5(2)
N(1)-N(2)-C(16) 105.6(3) 0{1)-C(1)-C(2) 107.9(2)
O(1)-C(1)-C(6) 106.7(2) C(2)-C(1)-C(6) 111.5(2)
0(4)-C(2)-C(1) 109.8(2) 0(4)-C(2)-C(3) 105.8(2)
C(1)-C(2)-C(3) 111.5(2) O(6)-C(3)-C(2) 108.5(2)
O(6)-C(3)-C(4) 106.0(2) C(2)-C(3)-C(4) 112.2(2)
O(8)-C(4)-C(3) 106.3(2) O(8)-C(4)-C(5) 109.5(2)
C(3)-C(4)-C(5) 109.3(2) S(1)-C(5)-0(1) 107.0(2)
S(1)-C(5)-C(4) 107.9(2) 0(1)-C(5)-C(4) 109.0(2)
O(2)-C(6)-C(1) 107.4(2) 0(2)-C(7)-0(3) 122.5(3)
0(2)-C(7)-C(8) 111.003) O(3)-C(7)-C(8) 126.6(3)
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O(4)-C(9)-0(5)
O(5)-C(9)-C(10)
0(6)-C(11)-C(12)
O(8)-C(13)-0(9)
O(9)-C(13)-C(14)
S(1)-C(15)-N(1)
0(10)-C(16)-N(2)
N(2)-C(16)-C(17)
C(16)-C(17)-C(22)
C(17)-C(18)-C(19)
Cl(1)-C{19)-C(20)
C(19)-C(20)-C(21)
C(17)-C(22)-C(21)

123.0(3)
126.4(3)
110.7(2)
123.9(3)
125.9(3)
126.6(2)
112.7(3)
127.9(3)
120.4(3)
119.03)
119.8(3)
120.1(3)
120.1(3)

O(4)-C(9)-C(10)
0(6)-C(11)-0(7)
O(7)-C(11)-C(12)
O(8)-C(13)-C(14)
S(1)-C(15)-0(10)
O(10)-C(15)-N(1)
0(10)-C(16)-C(17)
C(16)-C(17)-C(18)
C(18)-C(17)-C(22)
CI(1)-C(19)-C(18)
C(18)-C(19)-C(20)
C(20)-C(21)-C(22)

[10.6(2)
123.5(3)
125.8(2)
110.2(2)
120.5(2)
113.0(3)
119.3(3)
119.5(3)
120.1(3)
118.8(3)
121.4(3)
119.4(4)

Fig. 3. View of compound 5b-13 with the atom-numbering scheme.

Crystal data
CHuN200S
M, =508.50
Monoclinic
P12,1
a=1150(2) A
b=735(1)A
¢=1430(2) A
B =92.42 (2)°
V=1208 (2)A"
Z=2

Data collection

Rigaku/MSC Mercury CCD diffractometer

() SCA NS

Absorption correction: multi-scan

9357 measured reflections

2953 independent reflections

4441 observed reflections
[F7>2.00\6(F))

27

D, =1.398 Mg/m’
Mo Ko radiation
A=07107 A

6 = 3.1-27.5°
1=0.192 mm'"
Platc

T=173K

0.35x0.2x0.15 mm’

Colorless

Rim_= 0.021
Oax = 27.44°
h=-14—14
k=-T—9
{=-18—12

intensity variation: none
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Reftnement
Relinement on F (A/ O max = 0.0032
R=0.0355 A = 0.22 ¢ A
wR = 0.0458 Apwin = 0.18 A~
4971 reflections Atomic scattenng factors from
315 parameters International Tables for Crystallography
H-atom parameters constrained 1992, Vaul. C, Tables 4.2.6.8 and 6.1.1.1(C,
w = 1/[o? (F.) +0.000631 17,17 N, O, S) and 6.1.1.2 (H)|
Table 4. Bond Lengths(A) and Bond Angles(®)
S-C(1) 1.805(3) N(1)-C(15) 1.287(3)
S-C(15) 1.745(3) N(2)-C(16) 1.297(3)
O(1)-C(1) 1.425(2) C(1)-C(2) 1.528(3)
O(1)-C(5) 1.433(3) C(2)-C(3) 1.521(3)
0O(2)-C(6) 1.443(3) C(3)-C(4) 1.533(3)
0(2)-C(7) 1.354(3) C(4)-C(5) 1.522(3)
0O(3)-C(7) 1.209(3) C(5)-C(6) 1.512(3)
0O(4)-C(4) 1.446(3) C(7)-C(8) 1.485(4)
O(4)-C(9) 1.355(3) C(9)-C(10) 1.491(4)
O(5)-C(9) 1.199(3) C(11)-C(12) 1.490(3)
0O(6)-C(3) 1.443(2) C(13)-C(14) 1.495(3)
O(6)-C(11) 1.358(2) C(16)-C(17) 1.453(3)
O(7)-C(11) 1.203(3) C(17)-C(18) 1.398(3)
O(8)-C(2) 1.441(2) C(17)-C(22) 1.391(3)
O(8)-C(13) 1.377(3) C(18)-C(19) 1.376(4)
O(9N-C(13) 1.193(3) C(19)-C(20) 1.375(4)
O(10)-C(15) 1.364(3) C(20)-C(21) 1.387(4)
O(10)-C(16) 1.374(3) C(21)-C(22) 1.385(3)
N{1)-N(2) 1.413(3)
C(1)-S-C(15) 102.9(1) 0(2)-C(7)-C(8) 111.2(2)
C{1)-0(1)-C(5) 111.4(1) O(3)-C(N)-C(8) 125.9(2)
C(6)-0(2)-C(7) 117.1(2) O(4)-C(9-0(5) 123.0(2)
C(4)-0(4)-C(9) 118.5(2) 0(4)-C(9)-C(10) 110.2(2)
C(3)-0(6)-C(11) 118.4(2) O(5)-C(9)-C(10) 126.8(2)
C(2)-0(8)-C(13) 117.7(1) O(6)-C(11)-0(7) 123.2(2)
C(15)-0(10)-C(16) 102.1(2) O(6)-C(11)-C(12) 110.0(2)
N(2)-N(1)-C(15) 105.7(2) O(7)-C(11)-C(12) 126.7(2)
N(1)-N(2)-C(16) 106.4(2) O(8)-C(13)-0(9) 122.9(2)
S-C(1)-0(1) 109.2(1) O(8)-C(13)-C(14) 110.5(2)
S-C(1)-C(2) 115.5(1) O(9)-C(13)-C(14) 126.6(2)
O(H)-C{1)-C(2) 110.1(2) S-C(15)-0(10) 120.4(2)
O(8)>-C(2)-C(1) 109.9(2) S-C(15)-N(1) 125.9(2)
O(8)-C(2)-C(3) 107.2(1) O(10)-C(15)-N(1) 113.5(2)
C(1)-C(2)-C{3) 110.1(2) O(10)-C(16)-N{2) 112.2(2)
0(6)-C(3)-C(2) 105.7(2) O(10)-C(16)-C(17) 118.4(2)
O(6)-C(3)-C(4) 109.9(2) N(2)-C(16)-C(17) 129.4(2)
C(2)-C(3)-C(d) 110.4(1) C(16)-C(17)-C(18) 118.9(2)
O(4)-C(4)-C(3) 109.5(1) C(16)-C(17)-C(22) 121.1(2)
0(4)-C(4)-C(5) 107.4(1) C(18)-C(17)-C(22) 119.9(2)
C(3)-C(4)-C(5) 110.7(2) C(17)-C(18)-C(19) 119.7(2)
O(1)-C(5)-C(4) 107.8(2) C(18)-C(19)-C(20) 120.6(2)
O(1)-C(5)-C(6) 108.7(2) C(19)-C20M-C(21) 120.0(2)
C(4)-C(5)-C(6) 113.0(2) C(20)-C(21)-C(22) 120.2(2)
O(2)-C(6)-C(5) 109.2(2) C(17)-C(22)-C(21) 119.6(2)
O(2)-C(M)-0(3) 122.9(2)
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7

Fig. 4. View of compound 5b-25 with the atom-numbering scheme.

Crystal data
CxHyN,0,,S
M, =538.53
Monoclinic

P2,
a=11.316(5) A
b=7.160(3) A
¢=16.093 (N A
f = 108.938 (5)°
V=12333 (9HA"
Z=2

Data collection

Rigaku/MSC Mercury CCD diffractometer
¢ scans

Absarption correction: multi-scan

9451 measured reflections

5391 independent reflections

5352 observed reflections

[F*>2.0\a(F%)]

Refinement

Refinement on F

R= 0.0348

wR = 0.0477

5352 reflections

334 paramelers

H-atom parameters constrained
w= 1/[a*(F,) + 0.00063| F,|7|

D, = 1.450 Mg/m’

Mo Kqa radiation

A= 0.7107 A

8 = 3.8-27.5°
14{MoKa) = 1.96 cm™
Biock

T=173K

0.20 x 0.10 x 0.05 mm’
Colorless

Fooo = 564.00

Rin= 0.014

Oroax = 27.48°
h=-10—14

k=-9—9

I=-20—~20

intensity variation: none

(A/O)ux = 0.11

AP =029 A7

Afrin =029 A

Atomic scattering factors from
International Tables for Crystallography
(1992, Vol. C, Tables 4.2.6.8 and 6.1.1.1(C,
N, 0, S) and 6.1.1.2 (H)]
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S-C(5)
o(1)-C(1)
O(2)-C(6)
0(3)-C(7)
0(4)-C(9)
0(6)-C(3)
O(7)-C(11)
O(R)-C(13)
0(10-C(15)
0(11)-C(20)
N(1)-N(2)
N(2)-C(16)
C(1)-C(6)
C(3)-C(4)
C(7)-C(8)
C(11)-C(12)
C(16)-C(17)
C(17)-C(22)
C(19)-C(20)
C(21)-C(22)

C(5)-S-C(15)
C(6)-0(2)-C(7)
C(3)-0(6)-C(11)
C(15)-0(10)- C(16)
N(2)-N(1)-C(15)
0(1)-C(1)-C(2)
C(2)-C(1)-C(6)
0(4)-C(2)-C(3)
O(6)-C(3)-C{(2)
C(2)-C(3)-C(4)
0(8)-C(4)-C(5)
S-C(5)-C(1)
O(1)-C(5)-C(4)
0(2)-C(7)-0(3)
0(3)-C(7)-C(8)
0(4)-C(9)-C(10)
0(6)-C(11)-0(7)
O(7)-C(11)-C(12)
O(8)-C(13)-C(14)
5-C(15)-0(10)
0(10)-C(15)-N(1)
O(10)-C(16)-C(17)
C(16)-C(17)-C(18)
C(18)-C(17)-C(22)
C(18)-C(19)-C(20)
O(11)-C(20)-C(21)
C(20)-C(21)-C(22)

Table 5. Bond Lenglhs(ﬁ.) and Bond Angles(")

1.817(2)
1.436(2)
1.444(2)
1.191(3)
1.359(2)
1.442(2)
[.194(3)
1.361(2)
1.376(2)
1.362(2)
1.400(2)
1.294(2)
1.507(2)
1.524(2)
1.496(3)
1.496(3)
1.459(3)
1.399(3)
1.384(3)
1.378(3)

101.03(8)

116.0(1)
119.0(1)
102.2(1)
106.2(2)
110.8(1)
111.9(1)
106.8(1)
106.0(1)
110.5(1)
110.3(1)
107.3(1)
108.5(1)
122.8(2)
124.5(2)
110.4(2)
124.0(2)
126.3(2)
110.0(2)
120.3(1)
112.6(2)
121.1(1)
122.7(2)
119.3(2)
119.8(2)
114.8(2)
120.2(2)

3.2 5-BUIN K F-2-(2,3.4,6-
(5b-27). (5b-31)F1(5b-37)

e & W Sb-27 (CaH2aN20gS2)

e

S-C(15)
0(1)-C(5)
O(2)-C(7)
0(4)-C(2)
0(5)-C(9)
0(6)-C(11)
Q(8)-C(4)
O(9)-C(13)
0(10)-C(16)
O(11)-C(23)
N(1)-C(15)
C(1)-C(2)
C(2)-C(3)
C(4)-C(5)
C(9)-C(10)
C(13)-C(14)
C(17)-C(18)
C(18)-C(19)
C(20)-C(21)

C(1)-0(1)-C(5)
C(2)-O(4)-C(9)
C(4)-0(8)-C(13)
C(20)-0(11)-C(23)
N(1)-N(2)-C(16)
O(1)-C(1)-C(6)
0(4)-C(2)-C(1)
C(1)-C(2)-C(3)
O(6)-C(3)-C(4)
0(8)-C(4)-C(3)
C(3)-C(4)-C(5)
S-C(5)-C(4)
0(2)-C(6)-C(1)
0(2)-C(7)-C(8)
0(4)-C(9)-0(5)
0(5)-C(9)-C(10)
0(6)-C(11)-C(12)
O(8)-C(13)-O(9)
0(9)-C(13)-C(14)
S-C(15)-N(1)
0(10)-C(16)-N(2)
N(2)-C(16)-C(17)
C(16)-C(17)-C(22)
C(17)-C(18)-C(19)
0(11)-C(20)-C(19)
C(19)-C(20)-C(21)
C(17)-C(22)-C(21)

0-Z. B B -p-D-ME M R R A )1,3,4-18 T

30

1.739(2)
1.411(2)
1.342(2)
.441(2)
1.198(2)
1.357(2)
1.429(2)
1.201(2)
1.361(2)
1.423(2)
1.284(2)
1.533(2)
1.516(2)
1.531(2)
1.489(3)
1.488(3)
1.390(3)
1.392(3)
1.400(2)

113.9(1)
118.3(1)
117.4(1)
17.7(1)
106.7(2)
106.4(1)
108.7(1)
112.9(1)
108.1{1)
108.2(1)
108.9(1)
108.3(1)
107.5(1)
112.8(2)
123.0(2)
126.6(2)
109.7(2)
123.7(2)
126.3(2)
126.9(1)
112.3(2)
126.6(2)
118.1(2)
120.6(2)
125.4(2)
119.9(2)
120.2(2)

Sb-31 (CyH3CIN:OsS;)* Fl 5h-37



2AH FE 2005 fRT - Sk

(Ca3Ha6N2010S:) Y B dd M A i BE- 2. B8 ZBE(viv 4: DR 15 8, REZEHH X-ray
fTAEE . UMLEY Sb-27 Yt

FEAR— D EEN 'CBERME, IENIKESLTFERBALE. B
C-C 1 C-O R FHRK 2 HA 1.5192)F 1.422(2) A, iXH0LLATZE I 5
MBS RIEFARE . FAMBEA C-0 BJLFRZHENI(1.432(2), 1.422 (2) A).
oo B C(1)-C6) B B gauche-trans % H . 0(2)-C(6)-C(1)-O(1) #0
O(2)-C(6)-C(1)-C()HJHHF; £ 43 7 4 -59.7(2)R1 60.9(2)°

 RHEERERETAEAEFEEH, HAK N)-CO5)R NQ)-C(16)iE &
7HIA 1.299(2)A 1.306(2) A, XRWENIFEMNE, N(1)-NQ) (1.3752) A
1,3,4-08 " MERK A1) N-N B 8E(1.393(4) AR5 . AR AMAN T 120° 098 K845
EXERCHPEELR .

BRI AN B R T AEE M — v B B A T IR ER B0 B 6T e LA FHL sS4
R NU)-C(15)-8(1)-C(5) = -106.9 (2)°, S(2)-C(15)-S(1)-C(5) = 782 (1)",
C(15)-S(1)-C(5)-0(1) =-67.1 (1)°, C(15)-S(1)-C(5)-C(4) = 176.3 (1)°. S AELE KT T
BT L & REpHIARL,

Fig. 5. View of compound 5b-27 with the atom-numbering scheme.

Crystal data

C1H24N,068, D= 1.440Mg/m" 3"
M, =524.56 Mo Ka radiation
Orthorhombic A=07107 A
P212121 0=3.2-27.5°
a=8010(2) A #(MoKa) =2.75 cm™
b=10.526(2) A T=173K
c=28.685(6) A Block

B =90° 0.35 *0.25 * 0.20 mm
V=24187(9 A’ Colorless

Z=4 FO00 = 1096

31
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Data collection

Rigaku/MSC Mercury CCD diffractometer
(0 $Cans

Absorption correction: multi-scan

19569 measured reflections

3142 independent reflections

5151 observed retlections

[F*>2.0\0(F%)]

Refinement
Refinement on FF
R=0.0334

wR = 0.0463
5499 reflections
317 parameters

H-atom parameters constrained
w = 1/[o” (F,) + 0.00063 | F,|?]

R = 0.037
Oy = 27.48°
hA=-10—+9
k=-11—+13
| =.37—+37

infensity variation: none

(A/O)ax = 0.0011
Apna =0.25¢ A~
Afiin = -0.24 ¢ A

Atomic scattering factors [rom

International Tables for Crystallography
[1992, Vol. C, Tables 4.2.6.8 and 6.1.1.1(C,

N, O, S) and 6.1.1.2 (H)]

Table 6. Bond Lengths(A) and Bond Angles(°)

S(1)-C(5) 1.807(2)
S(1)-C(15) 1.753(2)
S(2)-C(15) 1.715(2)
S(2)-C(16) 1.715(2)
O(1)-C(1) 1.432(2)
O(1)-C(5) 1.422(2)
0(2)-C(6) 1.439(2)
0(2)-C(7) 1.347(2)
0(3)-C(7) 1.189(3)
0(4)-C(2) 1.441(2)
O(4)-C(9) 1.361(2)
0(5)-C(9) 1.188(3)
0(6)-C(3) 1.436(2)
0(6)-C(11) 1.357(2)
O(7)-C(11) 1.206(2)
O(8)-C(4) 1.433(2)
O(8)-C(13) 1.363(2)
O(9)-C(13) 1.193(3)
N(1)-N(2} 1.375(2)
C(5)-S(1)-C(15) 100.61(8)
C(15)-8(2)-C(16) 87.54(8)
C(1)-0(1)-C(5) 112.0(1)
C(6)-0(2)-C(7) 118.0(2)
C(2)-0(4)-C(9) 117.5(1)
C(3)-0(6)-C(11) 118.8(1)
C(4)-0(8)-C(13) 117.4(1)
N(2)-N(1)-C(15) 112.0(2)
N(1)-N(2)-C(16) 113.0(2)

N(1)-C(15) 1.299(2)
N(2)-C(16) 1.306(2)
C(1)-C(2) 1.533(2)
C(1)-C(6) 1.510(2)
C(2)-C(3) 1.522(2)
C(3)-C(4) 1.519(2)
C(4)-C(5) 1.521(2)
C(N-C(8) 1.492(3)
C(9)-C(10) 1.486(3)
C(11)-C(12) 1.487(3)
C(13)-C(14) 1.488(3)
C(16)-C(17) 1.463(2)
C(17)-C(18) 1.393(3)
C(17)-C(22) 1.398(3)
C(18)-C(19) 1.385(3)
C(19)-C(20) 1.371(3)
C(20)-C(21) 1.392(3)
C(21)-C(22) 1.383(3)
0(2)-C(7)-C(8) 110.8(2)
0(3)-C(7)-C(8) 125.2(2)
0(4)-C(9)-0(5) 122.8(2)
0(4)-C(9)-C(10) 111.6(2)
0(5)-C(9)-C(10) 125.6(2)
O(6)-C(11)-0(7) 123.4(2)
0(6)-C(11)-C(12) 110.3(1)
O(7)-C(11)-C(12) 126.3(2)
O(8)-C(13)-0(9) 122.8(2)

32



1A 2008 T Bk e X

O(1)-C(1)-C(2) 110.0(1) O(8)-C(13)-C(14) 110.7(2)
O(1)-C(1)-C(6) 106.6(1) 0(9)-C(13)-C(14) 126.5(2)
C(2)-C(1)-C(6) 112.3(1) S(1)-C(15)-S(2) 123.5(1)
0(4)-C(2)-C(1) 107.6(1) S(1)-C(15)-N(1) 122.2(1)
0(4)-C(2)-C(3) 108.1(1) S(2)-C(15)-N(1) 114.2(1)
C(1)-C(2)-C(3) 112.0(1) S(2)-C(16)-N(2) 113.3(1)
0(6)-C(3)-C(2) 107.9(1) $(2)-C(16)-C(17) 124.5(1)
0(6)-C(3)-C(4) 107.1(1) N(2)-C(16)-C(17) 122.2(2)
C(2)-C(3)-C(4) 109.9(1) C(16)-C(17T)-C(18)  121.4(2)
0(8)-C(4)-C(3) 109.0(1) C(16)-C(17)-C(22) 119.4(2)
0(8)-C(4)-C(5) 110.1(1) C(18)-C(17)-C(22) 119.2(2)
C(3)-C(4)-C(5) 109.6¢1) C(17)-C(18)-C(19) 120.1(2)
$(1)-C(5)-0(1) 108.8(1) C(18)-C(19)-C(20) 120.4(2)
S(1)-C(5)-C(4) 107.7¢1) C(19)-C(20)-C(21) 120.2(2)
O(1)-C(5)-C(4) 107.7(1) C(20)-C(21)-C(22) 119.9(2)
0(2)-C(6)-C(1) 107.8(1) C(17)-C(22)-C(21) 120.1(2)
O(2)-C(T)-0(3) 123.9(2)

Fig. 6. View of compound $b-31 with the atom-numbering scheme.

Crystal data

CaaH2CINLO,S, D, = 1.486 Mg/m’
M, =559.00 Mo Ko radiation
Orthorhombic A =0.7107 A
P2|2121 f = 3.2-215“
a=5573(1) A ({MoKa) = 3.74 cm™*
h=13973 (3 A Needle

c=32094 (A T=173K

B=90° 0.10 x 0.10 x 0.05 mm®
V=2499.1(9)A° Colorless

Z=4 FO00 = 1160

Data collection

Rigaku/MSC Mercury CCD diffraclometer R, = 0.038

) SCLUS B = 27.48"
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Absorption correction: mulii-scan
20438 measured reflections
5734 independent reflections

5678 observed reflections

[F*>2.000(F)]

Refinement
Refinement on F
R =0.0398

wR = (0.(5398
5678 reflections
325 paramelers

H-atom parameters constrained
w = 1/[o"(F,} +0.00063{F,|°

C1-C(20)
S(1)-C(16)
S(2)-C(15)
O(1)-C(5)
O(2)-C(7)
0(4)-C(4)
0(5)-C(9)
0(6)-C(11)
O(8)-C(2)
0(9)-C(13)
N(1)-C(15)
C(1)-C(2)
C(3)-C(4)
C(5)-C(6)
C(9)-C(10)
C(13)-C(14)
C(17)-C(18)
C(18)-C(19)
C(20)-C(21)
C(15)-S(1)-C(16)
C(1)-0(1)-C(5)
C(4)-0O(4)-C(9)
C(2)-O(8)-C(13)
N(1)-N(2)-C(16)
S(2)-C(1)-C(2)
0(8)-C(2)-C(1)
C(1)-C(2)-C(3)
0(6)-C(3)-C(4)
0(4)-C(4)-C(3)
C(3)-C(4)-C(5)
O(1)-C(5)-C(6)
0(2)-C(6)-C(5)
0(2)-C(7)-C(8)
0(4)-C(9)-0(5)
O(5)-C(9)-C(10)
0(6)-C(11)-C(12)
0(8)-C(13)-0(9)
0(9)-C(13)-C(14)
S(1)-C(15)-N(1)
S(1)-C(16)-N(2)

Table 7. Bond Lengths(A) and Bond Angles(”)

1.738(3)
1.725(3)
1.753(3)
1.431(3)
1.337(4)
1.440(3)
1.202(3)
1.351(3)
1.436(3)
1.197(4)
1.298(4)
1.523(3)
1.508(4)
1.507(4)
1.482(4)
1.491(4)
1.393(4)
1.385(4)
1.378(4)
86.9(1)

113.2(2)
118.4(2)
118.2(2)
112.6(2)
106.5(2)
109.6(2)
111.2(2)
109.5(2)
106.1(2)
109.6(2)
106.0(2)
107.6(2)
111.1(3)
123.6(3)
125.5(3)
110.5(2)
123.6(3)
126.8(2)
114.2(2)
113.9(2)

h=-7-+7
k=-16—18
[=-34->41

intensity varation: none

(A/ a)max = (.0032
Apay = 0.33 ¢ A~
Apniin = -0.31 e A~

Atomic scattering tactors from

International Tables for Crystallography
[1992, Vol. C, Tables 4.2.6.8 and 6.1.1.1(C,

N, O, S) and 6.1.1.2 (H)}

S(1)-C(15)
S(2)-C(1)
O(1)-C(1)
0(2)-C(6)
0(3)-C(7)
0(4)-C(9)
0(6)-C(3)
O(7)-C(11)
O(8)-C(13)
N(1)-N(2)
N(2)-C(16)
C(2)-C(3)
C(4)-C(5)
C(7)-C(8)
C(11)-C(12)
C(16)-C(17)
C(17)-C(22)
C(19)-C(20)
C(21)-C(22)
C(1)-5(2)-C(15)
C(6)-0(2)-C(7)
C(3)-0(6)-C(11)
N(2)-N(1)-C{15)
$(2)-C(1)-0(1)
O(1)-C(1)-C(2)
O(8)-C(2)-C(3)
0(6)-C(3)-C(2)
C(2)-C(3)-C(4)
0(4)-C(4)-C(5)
O(1)-C(5)-((4)
C(4)-C(5)-C(6)
0(2)-C(7)-0(3)
0(3)-C(7)-C(8)
O(4)-C(9)-C(10)
O(6)-C(11)-0(7)
O(7)-C(11)-C(12)
O(8)-C(13)-C(14)
S(1)-C(15)-S(2)
§(2)-€(15)-N(1)
S(1)-C(16)-C(17)

1.725(3)
1.811(3)
1.42003)
1.438(3)
1.199(4)
1.353(3)
1.449(3)
1.198(3)
1.359(3)
1.379(3)
1.302(4)
1.523(4)
1.536(3)
1.496(4)
1.496(4)
1.475(4)
1.390(4)
1.378(4)
1.380(4)
101.9(1)
116.4(2)
118.2(2)
112.32)
107.0(2)
110.2(2)
105.8(2)
104.5(2)
112.5(2)
109.9(2)
108.9(2)
111.1(2)
122.9(3)
126.0(3)
110.9(2)
123.7(2)
125.8(3)
109.6(2)
123.0(2)
122.3(2)
122.8(2)
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N(2)-C(16)-C(17) 123.1(2)
C(16)-C(17)-C(22) 120.7(2)
C(17)-C(18)-C(19) 120.2(3)
CI-C(20)-C(19) 120.1(2)

C(19)-C(20)-C(21) 121.3(2)
C(17)-C(22)-C(21) 120.2(3)

C(16)-C(17)-C(18) 119.8(2)
C(18)-C(17)-C(22) 119.5(2)
C(18)-C(19)-C(20) 119.2(3)
C1-C(20)-C(21) 118.6(2)
C(20)-C(21)-C(22) 119.5(3)

Fig. 7. View of compound §h-37 with the atom-numbering scheme.

Crystal data
CaaHgN70105;
M, =554.59
Monochinic

P2,
a=5751(2) A
b=22691(7) A
c=10.147 (3) A
p =93.263 (6)
V=13220(HA"°
Z=2

Data collection

Rigaku/MSC Mercury CCD diffractometer
wscans

Absorption correction: multi-scan

10440 measured reflections

5880 independent reflections

5865 observed reflections

[F*>2.0\0(F)]

Refinement

Refinement on F

R=0.0393

wR = 0.0503

5865 reflections

361 parameters

H-atom parameters constrained
w= /[ (F,) + 0000631 F, %)

D, = 1.393 Mg/m’

Mo K radiation

A =0.7107 A

8 = 34-27.5°
1{MoKa) = 2.58 cm™
Block

T=173K

0.30 x 0.15 x 0.05 mm’

Colorless
FOOQ = 580

Rin= 0.017

Orax = 27.48°

h=-7T"5

k=-28-~28
{=-13—13

intensity variation: none

(A O = 1.7815

Afny = 0.33¢ A7

Appin= 0.28e A7

Atomic scattering factors from

International Tables for Crystallography
[1992, Vol. C, Tables 4.2.6.8 and 6.1.1.1(C,

N, O, S) and 6.1.1.2 (H)]
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S(1)-C(5)
S(2)-C(15)
O(1)-C(1)
0O(2)-C(6)
O(3)»-C(7)
O(4)-C(9a)
O(5a)-0O(5b)
D(5a)-C(9b)
O(5b)-C(9b)
O(6)-C(11)
O(8)-C(4)
O(9)-C(13)
O(1{H-C(23)
N{1)-C(15)
C(1)-C(2)
C(2)-C(3)
C(4)-C(5)
C(Ya)-C(9b)
C(9a)-C(10b)
C(9b)-C(10b)
C(11)-C(12)
C(16)-C(17)
C{17)-C(22)
C(19)-C(20)
C(21)-C(22)

C(5)-5(1)-C(15)
C(1}-O(1)-C(5)
C(2)-0(4)-C(9a)
C(9a)-0(4)-C(9b)
0O(35b)-0O(5a)-C(9b)
0(5a)-0O(5b)-C(Ya)
C(9a)-0O(5b)-C(9b)
C(4)-0 (8)-C(13)
N(2)-N(1)-C(15)
O(1)-C(1)-C(2)
C(2)-C(1)-C(6)
0(4)-C(2)-C(3)
O(6)-C(3)-C(2)
C(2)-C(3)-C(4)
0O(8)-C(4)-C(5)
S(1)-C(5)-0(1)
O(1)-C(5)-C(4)
O(2)-C(7)-0(3)
O(3)-C(7)-C(8)
0(4)-C(%a)-0O(5b)
O(4)-C(Ya)-C(10a)
O(5a)-C(9a)-0O(5b)

O(5a)-C(Ya)-C(10a)

O(5b)-C(9a)-C(9b)

O(5b)-C(9a)-C{10b)
C(9b)-C(9a)-C(10b)

O(4)-C(9h)-O(5a)
O(4)-C(9b)-C(9a)
0(4)-C{9b)-C(10b)

Table 8. Bond Lengths(A) and Bond Angles(”)

1.811(2)
1.732(2)
1.438(3)
1.441(3)
1.203(3)
1.344(7)
1.368(6)
1.391(8)
1.208(8)
1.357(3)
1.432(3)
1.198(3)
1.424(4)
1.295(3)
1.527(3)
1.518(3)
1.526(3)
0.586(7)
1.54(2)

1.59(1)

1.489(3)
1.464(3)
1.400(3)
1.386(4)
1.373(4)

100.8(1)
112.5(2)
121.3(3)
25.1(3)
51.9(4)
46.7(3)
18.3(4)
117.6(2)
112.2(2)
110.0(2)
113.3(2)
106.8(2)
106.5(2)
111.1(2)
107.0(2)
109.4(1)
109.0(2)
122.4(3)
125.7(2)
100.4(4)
111.8(7)
56.6(4)
127.4(8)
40(1)
105.1(8)
84(1)
107.1(5)
76(1)
110.8(8)

S(1)-C(15)
S(2)-C(16)
O(1)-C(5)
0(2)-C(7)
O(4)-C(2)
0(4)-C(9b)
0(5a)-C(9Ya)
O(5b)-C(Va)
O(6)-C(3)
O(7)-C(11)
O(8)-C(13)
O(10)-C(20)
N(1)-N(2)
N(2)-C(16)
C(1)-C(6)
C(3)-C4)
C(7y-C(8)
C(9a)-C(10a)
C(9b)-C(10a)
C(10a)-C(10b)
C(13)-C(14)
C(17)-C(18)
C(18)-C(19)
C(20)-C(21)

C(15)-S(2)-C(16)
C(6)-0(2)-C(7)
C(2)-0(4)-C(9b)
O(5b)-0(5a)-C(9a)
C(9a)-O(5a)-C(9b)
O(52)-0(5b)-C(9b)
C(3)-0(6)-C(11)
C(20)-0(10)-C(23)
N(1)-N(2)-C(16)
O(1)-C(1)-C(6)
0(4)-C(2)-C(1)
C(1}-C(2)-C(3)
0(6)-C(3)-C(4)
0(8)-C(4)-C(3)
C(3)-C(4)-C(5)
$(1)-C(5)-C(4)
0(2)-C(6)-C(1)
0(2)-C(7)-C(8)
0(4)-C(9a)-O(52)
0(4)-C(9a)-C(9b)
0(4)-C(9a)-C(10b)
O(5a)-C(9a)-C(9b)
O(5a)-C(9a)-C(10b)
O(5b)-C(9a)-C(10a)
C{94)-C(9a)-C(10a)

C(10a)-C(9a)-C(10b)

0(4)-C(9b)-O(5b)
O(4)-C(9b)-C(10a)
0(52)-C(9b)-O(5b)

36

1.752(3)
1.722(2)
1.420(3)
1.338(3)
1.439(3)
1.352(8)
1.193(7)
1.594(7)
1.444(3)
1.193(3)
1.354(3)
1.363(3)
1.380(3)
1.309(3)
1.513(3)
1.522(3)
1.493(4)
1.42(1)

1.55(1)

0.23(4)

1.499(4)
1.392(3)
1.382(4)
1.393(4)

87.4(1)
118.0(2)
116.1(3)
76.6(4)
24.7(3)
65.0(4)
117.5(2)
117.8(2)
113.2(2)
106.4(2)
107.3(2)
111.6(2)
108.9(2)
108.7(2)
108.3(2)
113.6(2)
109.5(2)
111.9(2)
120.7(6)
78(1)
114.4(8)
96(1)
123.9(9)
112.9(9)
90(1)
7(1)
124.0(6)
104.3(8)
63.0(4)
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O(5a)-C(9b)-C(Ya) 58(1) O(5a)-C(9b)-C(10a) 106.1(6)
O(52)-C(9b)-C(10b) 108.1(8) O(5b)-C(9b)-C(Ya) 121(1)
0(5b)-C(9b)-C(10a) 131.7(9) 0(5b)-C(9b)-C(10b) 124.9(9)
C(92)-C(9h)-C(10a) 67(1) C(92)-C(9b)-C(10b) 74(1)
C(10a)-C(9b)-C(10b)  8(1) C(9a)-C(10a)-C(Sb) 22.3(4)
C(%2)-C(10a)-C(10b)  115(7) C(9b)-C(10a)-C(10b)  96(6)
C(92)-C(10b)-C(Sh) 21.5(3) C(9a)-C(100)-C(10a)  56(6)
C(9b)-C(10b)-C(10a)  74(6) 0(6)-C(11)-0(7) 123.4(2)
O(6)-C(11)-C(12) 110.4(2) O(7)-C(11)-C(12) 126.2(2)
O(8)-C(13)-0(9) 123.9(2) O(8)-C{(13)-C(14) 109.7(2)
0(9)-C(13)-C(14) 126.3(2) S(1)-C(15)-S(2) 123.1(1)
S(1)-C(15)-N(1) 122.7(2) S(2)-C(15)-N(1) 114.0(2)
S(2)-C(16)-N(2) 113.1(2) S(2)-C(16)-C(17) 123.6(2)
N(2)-C(16)-C(17) 123.2(2) C(16)-C(17)-C(18) 120.9(2)
C(16)-C(17)-C(22) 120.6(2) C(18)-C(17)-C(22) 118.5(2)
C(17)-C(18)-C(19) 121.0(2) C(18)-C(19)-C(20) 120.1(2)
0(10)-C(20)-C(19) 124.8(2) O(10)-C(20)-C(21) 115.8(2)
C(19)-C(20)-C(21) 119.4(2) C(20)-C(21)-C(22) 120.5(2)
C(17)-C(22)-C(21) 120.6(2)

4 VMR Sk E MR

MR IRIE: L CDClL 8k DMSO-ds A%, St & RS 0% 3R
SUBHATTRIE. BY 5 NZBEERE 1.96-2.14 ppm WIHA H I pi%, BE

7 LA EIRF 5 H-1 SRS, Juoe = 9.0-9.9 He, REAL S MIET RAHIAY;
H-3. H-2. H-4 Ui7F 5-6 ppm BIEHAN, HP Sa =N ELLE S BEIT i 5b 1
TR EE; BRESHERNTH-6, CMHTHERRAE H-S HBEHE ad
ig; B{HA H-5, ERFZHAFBED> H-6 BEM 2 ddd ¥, M54 6 KIE
PSR EUR % Ho1 tHE RIS A MR LA S, 7E 3-4 ppm TETH Y.
BB, SaXlshbMEEXHETF Sah C=S BAEMNLTRILHHIL 190 ppm
WAL E -

s : RS 1 FAB FUiB IO M+1. M+Li f1 M+Na {162,

WEMS M ™E., BA. k. 'H NMR. “C NMR. Fiit k c &N
I\ T
5-Phenyl-3-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosylthio)-1,2,4-triazole (5b-1).
Yield: 49%. Mp 149-151 °C. [a]p 43 ° (¢ 1, CH:Cl,). 'H NMR (CDCls): & 1.96 (s, 3 H,
CH1C=0), 1.97 (s, 3 H, CH;C=0), 1.98 (s, 3 H, CH3C=0) 2.00 (s, 3 H, CHsC=0),
3.76-3.82 (m, 1 H, Glc-H-5), 4.14-4.16 (m, 2 H, Glc-H-6), 5.04-5.14 (m, 2 H, Glc-H-2,
H-4), 5.23-5.29 (m, 2 H, Glc-H-1, H-3), 7.36-7.39 (m, 3 H, ArH), 7.94-7.98 (m, 2 H,
ArH). °C NMR (CDCh): 8 20,39, 61.75, 67.96, 69.89, 73.52, 75.95, 83.27, 126.30,
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128.15, 128.71, 130.07, 169.33, 169.53, 169.99, 170.90. FABMS m/z 508 (M+1), 514
(M+Li), 530 (M+Na). Anal. Caled. for CooHysN3OoS: C, 52.06; H, 4.97; N, 8.28. Found:
C, 52.21; H, 4.94; N, 8.16.
5-0-Methylphenyl-3-(2,3,4,6-tetra-O-acetyl- B-D- glucopyranosylthio)-1,2,4-triazole
(5h-2).

Yield: 53.%. Mp 100-102 °C. [a]p—31° (¢ 1, CH:Cl;). '"H NMR (CDCl3): 8 1.98 (s, 3 H,
CH;C=0), 1.99 (s, 3 H, CH1C=0), 2.00 (s, 3 H, CH:C=0), 2.02 (s, 3 H, CH;C=0), 2.53
(s, 3 H, ArCH3), 3.78-3.82 (m, 1 H, Glc-H-5), 4.17-4.21 (m, 2 H, Glc-H-6), 5.06-5.19
(m, 2 H, Glc-H-2, H-4), 5.24-5.32 (m, 2 H, Glc-H-1, H-3), 7.19-7.30 (m, 3 H, ArH),
7.65-7.67 (m, 1 H, ArR). "C NMR (CDCl;): 4 20.45, 21.03, 29.56, 61.84, 68.03, 69.84,
73.66, 76.04, 83.27, 125.95, 129.03, 129.86, 131.28, 137.05, 169.39, 169.51, 170.08,
170.83. FABMS m/z 522 (M+1), 528 (M+Li), 544 (M+Na). Anal. Calcd. for
C13H27N3068: C, 52.97; H, 5.22: N, 8.06, Found: C, 53.04; H, 5.61; N, 8.21.
5-p-Methyiphenyl-3-(2,3,4,6-tetra-O-acetyl- §-D-glucopyranosylihio)-1,2,4-iriazole
(5h-3).

Yield: 33%. Mp 150-152°C. [a]p—46 ° (¢ 1, CH,CL,). 'H NMR (CDCl3): 3 1.98 (s, 3 H,
CH3C=0), 1.99 (s, 3 H, CH3C=0), 2.00 (s, 3 H, CH;C=0), 2.01 (5, 3 H, CH5C=0), 2.35
(s, 3 H, ArCH3), 3.78-3.81 (m, 1 H, Gk-H-5), 4.15-4.18 (m, 2 H, Glc-H-6), 5.06-5.15
(m, 2 H, Gle-H-2, H-4), 5.24-5.27 (m, 2 H, Glc-H-1, H-3), 7.20 (d, 2 H, J = 8.1 Hz,
ArH), 7.85 (d, 2 H, J = 8.1 Hz, ArH). °C NMR (CDCl):  20.43, 21.29, 61.78, 68.01,
69.93, 73.58, 75.98, 83.37, 129.46, 136.30, 140.39, 169.36, 169.57, 170.05, 170.92.
FABMS m/z 522 (M+1), 528 (M+Li), 544 (M+Na). Anal. Calcd. for Cy3H27N30,S: C,
52.97; H, 5.22; N, 8.06. Found: C, 52.70; H, 5.21; N, 8.09.
3-0-Chlorophenyl-3-(2,3,4,6-tetra-O-acetyl- B-D-glucopyranosyithio)-1,2,4-triazole
(5b-4).

Yield: 34%. Mp 133-135 °C. [a]p~19 °(c 1, CH:Cly). '"H NMR (CDCls): 6 2.01 (s, 3 H,
CH;C=0), 2.02 (s, 3 H, CH3C=0), 2.03 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CH;C=0),
3.79-3.85 (m, 1 H, Gle-H-5), 4.18-4.23 (m, 2 H, Glc-H-6), 5.14-5.23 (m, 2 H, Glc-H-2,
H-4), 5.31 (t, 1 H, Juzus = 9.3 Hz, Glc-H-3), 5.38 (d, 1 H, Juiuz = 10.5 Hz, Gle-H-1),
7.38-7.41 (m, 2 H, ArH), 7.47-7.49 (m, 1 H, ArH), 8.14-8.18 (m, 1 H, ArH). ’C NMR
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(CDCH): 6 20.51, 61.45, 67.61, 69.58, 73.44, 76.47, 83.18, 122.47, 127.16, 130.97,
131.26, 132.94, 161.36, 164.69, 169.31, 169.42, 169.94, 170.55. FABMS m/z 542
(M+1), 548 (M+Li), 564 (M+Na). Anal. Calcd. for C2H24CIN3OgS: C, 48.76; H, 4.46;
N, 7.75. Found: C, 48.44; H, 4.57; N, 7.78.
5-p-Chlorophenyl-3-(2,3,4,6-tetra-O-ucetyl- §-D-glucopyranosylthio)-1,2,4-triazole
(5b-5).
Yield: 53%. Mp 86-88 °C. [a]p 55 ° (¢ 1, CH,Clz). "H NMR (CDCls): & 1.99 (s, 3 H,
CH;C=0), 2.01 (s, 3 H, CH1C=0), 2.04 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CH;C=0), 3.80
(ddd, Jusns = 9.9 Hz, Glc-H-5), 4.17 (dd, Jusner = 4.5 Hz, Gic-H-67), 4.24 (dd, 1 H,
Jusme = 2.4 Hz, Jusne' = 12.3 Hz, Gle-H-6), 5.05-5.16 (m, 3 H, Glc-H-2, H-3, H-4),
5.24-5.30 (m, 1 H, Glc-H-1), 7.37 (d, 2 H, J = 8.4 Hz, ArH), 7.95 (d, 2 H, J = 8.4 Hz,
ArH). PC NMR (CDCl): & 20.46, 20.66, 61.78, 67.96, 69.95, 73.40, 76.21, 83.12,
127.68, 128.96, 135.84, 169.38, 169.57, 170.03, 171.05. FABMS m/z 542 (M+1), 548
(M+L1i), 564 (M+Na). Anal. Calcd. tor C;;HCIN3OoS: C, 48.76; H, 4.46; N, 7.75.
Found: C, 48.59; H, 4.39: N, 7.71.
5-m-Chlorophenyl-3-(2,3,4,6-tetra-O-acetyl- B-D-glucopyranosylthio)-1,2,4-triazole
(Sb-5). |
Yield: 31%. Mp 138-140 °C. [a]p =54 ° (¢ 1, CH;Cl:). *"H NMR (CDCl3): 8 2.01 (s, 3 H,
CH1C=0), 2.04 (s, 3 H, CH5C=0), 2.08 (s, 3 H, CH3C=0), 2.13(s, 3 H, CH3C=0)}, 3.82
(ddd, Jyans = 9.9 Hz, Gle-H-5), 4.16 (dd, Jus e = 5.1 Hz, Glc-H-6"), 4.34 (dd, 1 H,
Jusue = 2.4 Hz, Jus ne' = 12.3 Hz, Glc-H-6), 5.04-5.14 (m, 3 H, Gl¢-H-2, H-3, H-4),
5.25-5.32 (m, 1 H, Glc-H-1), 7.35-7.39 (m, 2 H, ArH), 7.92-7.99 (m, 1 H, ArH), 8.07 (s,
1 H, ArH). ”C NMR (CDCl): & 20.51, 20.75, 61.78, 67.93, 69.93, 73.28, 76.30, 82.94,
124.42, 126.48, 129.74, 129.98, 131.38, 134.71, 169.38, 169.57, 170.02, 171.16.
FABMS m/z 542 (M+1), 548 (M+Li), 564 (M+Na). Anal. Calcd. for C22H24CIN3;OqS: C,
48.76; H, 4.46; N, 7.75.Found: C, 48.94; H, 4.47; N, 7.73.
5-o-Bromophenyl-3-(2,3,4,06-tetra-O-acetyl- 8-D-glucopyranosylthio)-1,2,4-triazole
(Sb-7).
Yicld: 71%. Mp 132-134 °C. [a]p —18 ° (¢ 1, CH,Cl:). '"H NMR (CDCl3): 6 1.99 (5, 3 H,
CH1C=0), 2.01 (5, 3 H, CH;3C=0), 2.02 (5, 3 H, CH1C=0), 2.04 (5, 3 H, CH1C=0), 3.82
- 39 -
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(ddd, Jusns = 9.9 Hz, Gle-H-5), 4.14 (dd, Jusue = 2.4 Hz, Gle-H-67), 4.22 (dd, 1 H,
Jisne = 5.1 Hz, Juene: = 12.3 Hz, Glc-H-6), 5.11 (d, 1 H, Ji2 5 = 9.9 Hz,Gle-H-2), 5.17
(t, 1 H, Jiwgs = 9.9 Hz,Gle-H-4), 529 (d, 1 H, Jusns = 9.6 Hz,Glc-H-3), 536 (d, 1 H,
Juise = 9.9 Hz,Gle-H-1), 7.28 (1, 1 H,J = 7.8 Hz, ArH), 7.40 (t, 1 H,J = 7.8 Hz, ArH),
7.65 (d, 1 H, J = 7.8 Hz, ArH), 7.98 (d, 1 H, J = 7.8 Hz, ArH). "C NMR (CDCly):
d20.51, 61.87, 68.06, 69.87, 73.69, 76.08, 83.37, 120.75, 127.74, 131.35, 131.86,
133.89, 169.34, 169.45, 170.06, 170.76. FABMS m/z 586 (M+1), 592 (M+Li), 608
(M+Na). Anal. Calcd. for C2H24BrN3O,S: C, 45.06; H, 4.13; N, 7.17. Found: C, 44.97;
H, 4.16; N, 7.40.

5-p-Bromophenyl-3-(2,3,4,6-tetra-Q-acetyl- 8-D- glucopyranosylthio)-1,2,4-triazole
(5b-8).

Yicld: 55%. Mp 159-161 °C. [a}p —48 ° (¢ 1, CH2Clz). '"H NMR (CDCL): 2.01 (s, 3 H,
CH,C=0), 2.03 (s, 3 H, CH3C=0), 2.07 (s, 3 H, CH3C=0), 2.10 (s, 3 H, CH3C=0),
3.80 (ddd, Jius = 9.9 Hz, Gle-H-5), 4.17 (dd, Jus pe = 5.1 Hz, Gle-H-6), 4.30 (dd, 1 H,
Jushs = 2.4 Hz, Jusnie- = 12.3 Hz, Gle-H-6), 5.06-5.14(m, 3 H, Glc-H-2, H-3, H-4),
5.25-5.28 (m, 1 H, Glc-H-1), 7.55 (d, 2 H, J = 8.1 Hz, ArH), 7.92 (d, 2 H, / = 8.4 Hz,
ArH). °C NMR (CDCh): & 20.51, 20.75, 61.77, 67.93, 69.92, 73.32, 76.25, 83.00,
127.92, 131.92, 169.39, 169.60, 170.06, 171.16. FABMS m/z 586 (M+1), 592 (M+Li),
608 (M+Na). Anal. Calcd. for CoH24BrN3OoS: C, 45.06; H, 4.13; N, 7.17. Found: C,
45.10; H, 3.94; N, 7.08.

5-o-Hydroxyphenyl-3-(2,3,4,6-tetra-O-acetyl- B-D-glucopyranosylthio)-1,2,4-triazole
(5b-9).

Yicld: 50%. Mp 178-180 °C. [a]p—49 ° (¢ 1, CH2C);). 'H NMR (CDCl3): 8 1.99 (s, 3 H,
CH3C=0), 2.02 (s, 3 H, CH;C=0), 2.04 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CH3C=0),
3.82-3.85 (m, 1 H, Glc-H-5), 4.20-4.23 (m, 2 H, Gk-H-6), 5.07-5.17 (m, 3 H, Glc-H-2,
H-3, H-4), 5.27-5.30 (m, 1 H, Glc-H-1), 6.91 (t, 1 H,J = 7.5 Hz, ArH), 7.01 (d, 1H,J =
7.5 Hz, ArH), 7.31 (t, 1 H,J = 7.8 Hz, ArH), 7.82 (d, 1 H,J = 7.8 Hz, ArH), 10.71 (s, 1
H, Ar-OH). *C NMR (CDCb):  20.45, 20.54, 61.81, 67.92, 69.80, 73.54, 76.22, 83.11,
117.53, 119.63, 125.95, 132.15, 156.65, 169.44, 169.70, 170.11, 177.22. FABMS m/z
524 (M+1), 530 (M+Li), 546 (M+Na). Anal. Cajcd. for C3H3sN3040S: C, 50.47; H,
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4.81; N,q8.03. Found: C, 50.40; H, 4.96; N, 8.09.
5-0-Methoxyphenyl-3-(2,3,4,6-tetra-O-acetyl-f-D-glucopyranosylthio}-1,2,4-triazole
(3b-10).

Yicld: 34%. Mp 157-158 °C. [a]n-31° (¢ 1, CH,CL,). '"H NMR (CDCls): 81.98 (s, 3 H,
CH,C=0), 2.00 (s, 3 H, CH3C=0), 2.02 (s, 3 H, CH3C=0), 2.04 (5, 3 H, CH3C=0), 3.83
(ddd, Jyans = 9.9 Hz, Glc-H-S), 4.04 (s, 3 H, Ar-OCH3), 4.10 (dd, Jusue = 1.8 Hz,
Gle-H-6%), 4.25 (dd, 1 H, Jys us = 4.5 Hz, Jus ne' = 12.3 Hz, Gle-H-6), 5.12-5.52 (m, 3 H,
Glec-H-2, H-3, H-4), 5.50 (d, 1 H, Ju yz = 10.5 Hz,Glc-H-1), 7.05 (d, 1 H, J = 8.1 Hg,
ArH), 7.11(, 1 H,J =7.8 Hz, ArH), 744 ({, 1 H,J = 7.8 Hz, ArH), 8.28 (d, 1 H,J = 7.5
Hz, ArH). °C NMR (CDCls): 8 20.57, 56.00, 61.87, 68.07, 69.84, 73.93, 75.96, 83.67,
111.18, 114.66, 121.52, 129.52, 131.90, 153.82, 156.71, 156.87, 169.38, 169.45,
170.15, 170.67. FABMS m/z 538 (M+1), 544 (M+Li), 560 (M+Na). Anal. Calcd. for
C23H27N30408: C, 51.39; H, 5.06; N, 7.82. Found: C, 51.24; H, 4.99; N, 7.91.
5-p-Methoxyphenyl-3-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosylthio)-1,2,4-triazole
(5b-11).

‘Yield: 70%. Mp 172-174 °C. [a]p -23 ° (¢ 1, CH;C);). 'H NMR (CDCl): 5 2.01 (s, 3 H,
CH,C=0), 2.02 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CH4,C=0), 2.09 (s, 3 H, CH,C=0Q),
3.72-3.79 (m, 1 H, Glc-H-5), 3.83 (5, 3 H, ArOCH3), 4.15-4.25 (m, 2 H, Glc-H-6),
5.07-5.19 (m, 2 H, Glc-H-2, H-4), 5.25-5.31 (m, 2 H, Glc-H-1, H-3), 6.94 (d, 2 H, J =
8.1 Hz, ArH), 7.93 (4, 2 H, J = 8.1 Hz, ArH). *C NMR (CDCls): % 20.53, 20.68, 55.30,
61.78, 68.00, 69.92, 73.55, 76.07, 83.29, 114.17, 127.92, 161.10, 169.41, 169.62,
170.09, 171.02. FABMS m/z 538 (M+1), 544 (M+Li), 560 (M+Na). Anal. Calcd. for
C23H27N3010S: C, 51.39; H, 5.06; N, 7.82. Found: C, 51.11; H, 5.00; N, 7.76.
5-Methyl-3-N-(2,3,4,6-tetra-O-acetyl- B-D-glucopyranosyl)-1,3,4-oxadiazole-2-thione
(52-12)

Mp 144-145 °C. [a]p +34 ° (¢ 1, CH,CL;). 'H NMR (CDCl): $1.92 (s, 3 H; CH3C=0),
1.98 (s, 3 H, CH3C=0), 2.01 (s, 3 H, CH;C=0), 2.04 (s, 3 H, CH,C=0), 3.37 (s, 3 H,
CH;), 3.92 (ddd, J = 1.8, 4.8, 9.9 Hz, 1 H, Glc-H-5), 4.10 (dd, J = 1.8, 12.9 Hz, 1 H,
Gle-H-6), 4.25 (dd, J = 4.8, 12.9 Hz, 1 H, Gic-H-6), 5.15 (1,J = 9.6 Hz, 1 H, Glc-H-4),
5.34(1,J =93 Hz, 1 H, Glc-H-2), 5.44 (1,7 = 9.3 Hz, 1 H, Gk-H-3), 5.82 (d,/ = 9.0 Hz,

435 .
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1 H, Glc-H-1). °C NMR (CDCl): & 11.46, 20.42, 20.59, 61.46, 67.46, 69.25, 72.97,
74.59, 82.68, 159.62, 169.88, 170.41, 178.33. FABMS m/z 447 (M+1), 453 (M+Li),
469 (M+Na). Anal. Caled. for C;7H22N,040S: C, 45.74; H, 4.97, N, 6.27. Found: C,
45.69; H, 5.14; N, 0.36.

5-13 Yield: 60.2%. a:b = 1:10

5 -Phenyl-.?—N*(2,3,4,6-tetra—0-acety1-ﬁ-l)-g!ucopyranmyl)-—1,3,4—0xadiazo!e-2-zhione
(5a-13)

Mp 223-225 °C. [a]p -23 ° (¢ 1, CH,Ch). 'H NMR (CDCl): 8 1.94 (s, 3 H, CH;C=0),
2.03 (s, 3 H, CH3C=0), 2.06 (5, 3 H, CH3C=0), 2.09 (5, 3 H, CH3C=0), 3.99 (ddd, J =
2.4, 4.8, 9.9 Hz, 1 H, Gic-H-5), 4.17 (dd, J = 2.4, 12.3 Hz, 1 H, Glc-H-6), 4.31 (dd,J =
4.8, 12.3 Hz, 1 H, Glc-H-6), 5.25 (1,J = 9.6 Hz, 1 H, Glc-H-4), 5.41 (1,J = 9.3 Hz, 1 H,
Gle-H-2), 5.66 (1, J = 9.3 Hz, 1 H, Gk-H-3), 595 (d, J = 9.3 Hz, 1 H, Glc-H-1),
7.47~7.57 (m, 2 H, ArH), 7.92~7.95 (m, 2 H, ArH). "C NMR (CDCl): 8 20.54, 20.69,
61.49, 67.49, 69.19, 73.17, 74.65, 82.95, 121.88, 126.77, 129.16, 132.77, 159.58,
168.92, 169.34, 170.05, 170.58, 177.91. FABMS m/z 509 (M+1), 515 (M+Li), 531
(M+Na). Anal. Calcd. for CppH24N2040S: C, 51.96; H, 4.76; N, 5.51. Found: C, 51.80,
H, 4.63; N, 5.36.

5-Phenyl-2-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosylthio)-1,3,4-oxadiazole (Sb-13)
Mp 129-130 °C. jajp -23 ° (¢ 1, CH,Cl). ‘H NMR (CDCl):  2.00 (s, 3 H, CH3C=0),
2.02 (s, 3 H, CH3C=0), 2.03 (5, 3 H, CH3;C=0), 2.07 (s, 3 H, CH3C=0), 3.88 {(ddd, J =
1.8,4.5,99Hz 1 H, Glc-H-5), 4.12 (dd, J = 1.8, 12.6 Hz, 1 H, Gk-H-6), 4.28 (dd,J =
4.5, 12.6 Hz, 1 H, Glc-H-6), 5.12~5.32 (m, 3 H, Glc-H-4, H-2, H-3), 5.51 (d,J = 9.3 Hz,
1 H, Glc-H-1), 7.47~7.54 (m, 3 H, ArH), 7.99~8.01 (i, 2 H, ArH). ’C NMR (CDCl):
& 20.51, 61.52, 67.69, 69.74, 73.74, 76.47, 83.37, 123.23, 124.82, 126.74, 129.09,
132.99, 160.58, 166.48, 169.31, 169.92, 170.54. FABMS m/z 509 (M+1), 515 (M+Li),
531 (M+Na). Anal. Caled, for C;H24N2040S: C, 51.96; H, 4.76; N, 5.51. Found: C,
51.76; H, 4.52; N, 5.37.

5-14 Yiceld: 48.5%. a:b = 1:4
5-Piridyl-3-N-(2,3,4,6-tetra-O-acetyl- B-D-glucopyranosyl)- 1,3,4-oxadiazole-2-thione
(Sa~14)
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[a]p -21 ° (¢ 1, CH,Cly). '"H NMR (CDCl3): 8 1.92 (s, 3 H, CH3C=0), 2.01 (s, 3 H,
CH3C=0), 2.04 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CH3C=0), 3.98 (ddd, J = 1.8, 4.8, 9.9
Hz, 1 H, Glc-H-5),4.17 (dd,J = 1.8, 12.3 Hz, 1 H, Glc-H-6), 4.31 (dd,J = 4.8, 12.3 He,
1 H, Gic-H-6), 5.25 (1,J = 9.3 Hz, 1 H, Glc-H-4), 5.41 (1, J = 9.3 Hz, 1 H, Gle-H-2),
5.66 (1, = 9.3 Hz, 1 H, Glc-H-3), 5.95 (d,J = 9.3 Hg, 1 H, Glc-H-1), 7.76 (d,J = 6.3 Hz,
2 H, ArH), 8.80 (d, J = 6.3 Hz, 2 H, ArH). ’C NMR (CDCl): $ 20.43, 20.59, 61.42,
67.45, 69.25, 72.94, 74.70, 83.01, 119.77, 129.09, 159.92, 157.42, 168.89, 169.25,
169.88, 170.38, 177.62. FABMS m/z 510 (M+1), 516 (M+Li), 532 (M+Na). Anal.
Calcd. for C»H4N>0,16S: C, 49.51: H, 4.55; N, 8.25. Found: C, 49.35; H, 4.47; N, 8.38,
5-Piridyl-2-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosylthio)-1,3,4-oxadiazole (5b-14)
Mp 147-149 °C. [a]p -22 ° (¢ 1, CH;Cl;). '"H NMR (CDCh): & 2.01 (s, 3 H, CH3C=0),
2.02 (s, 3 H, CH3C=0), 2.03 (s, 3 H, CH;C=0), 2.06 (s, 3 H, CH5C=0), 3.89 (ddd, J =
1.8,4.8,9.9 Hz, 1 H, Glc-H-5), 4.12(dd, J = 1.8, 12.3 Hz, | H, Gic-H-6), 4.28 (dd,J =
4.8,12.3 Hz, 1 H, Glc-H-6), 5.12~5.35 (m, 3 H, Glc-H-4, H-2, H-3), 5.55 (d,J = 9.9 Hz,
1'H, Glc-H-1), 7.84 (d,.J = 5.1 Hz, 2 H, ArH), 8.80 (d,J = 5.1 Hz, 2 H, ArH). °C NMR
(CDCl3): & 20.78, 20.90, 61.70, 67.87, 69.83, 73.64, 83.45, 120.31, 130.54, 151.20,
162.59, 164.82, 169.60, 170.19, 170.77. FABMS m/z 510 (M+1), 516 (M+Li), 532
(M+Na). Anal. Caled. for CrH24N2O10S: C, 49.51; H, 4.55; N, 8.25. Found: C, 49.26;
H, 4.32; N, 8.31.
5-15 Yield: 50.0%. a:b = 1.8
5-0-Methylphenyl-3-N-(2,3,4,6-tetra-O-acetyl- $-D-glucopyranosyl}- 1,3,4-oxadiazole-
2-thione (5a-15)
Mp 177-179 °C. [a]p -28 ° (¢ 1, CH,Cl,). 'H NMR (CDCl3): 8 1.91 (s, 3 H, CH3C=0),
2.00 (s, 3 H, CH3C=0), 2.03 (s, 3 H, CH,C=0), 2.04 (s, 3 H, CH3C=0), 2.60 (s, 3 H,
Ar-CH3), 3.99 (ddd,J = 2.4, 4.8, 9.9 Hz, 1 H, Glc-H-5), 4.15 (dd, J = 2.4, 12.3Hz, 1 H,
Glc-H-6), 4.28 (dd, J = 4.8, 12.3 Hz, 1 H, Glc-H-6), 5.22 (1,J = 9.9 Hz, 1 H, Glc-H-4),
5.40 (1,J =93 Hz, 1 H, Gle-H-2), 5.67 (1,J = 9.3 Hz, 1 H, Glc-H-3), 5.94 (d,J = 9.3 Hz,
1 H, Glc-H-1), 7.24~7.30 (m, 2 H, ArH), 7.38~7.43 (m, 1 H, ArH), 7.83~7.85 (m, 1 H,
ArH). PC NMR (CDCl): & 20.37, 20.51, 21.96, 61.39, 67.46, 68.94, 73.15, 74.47,
82.75, 120.58, 126.13, 128.51, 131.77, 132.09, 138.86, 168,70, 169.25, 169.85, 170.35,
43.
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177.33. FABMS m/z 523 (M+1), 529 (M+Li), 545 (M+Na). Anal. Caled. for
Ca3H26N2040S: C, 52.87; H, 5.02; N, 5.36. Found: C, 52.80; H, 4.83; N, 5.17.
5-0-Methylphenyl-2-(2,3,4,6-tetra-O-acetyl- B-D-glucopyranosylthio)-1,3,4-oxadiazol
e (5b-15)
Mp 139-141 °C. {a]p -23 ° (¢ 1, CH,Cl,). '"H NMR (CDCl5): & 1.98~2.06 (m, 12 H,
3CH3C=0), 2.65 (s, 3 H, Ar-CH3), 3.86 (ddd, J = 1.8, 4.8, 9.9 Hz, 1 H, Glc-H-5), 4.10
(dd, J = 1.8, 12.3 Hz, 1 H, Gic-H-6), 4.26 (dd, 1 H, .J = 4.8, 12.3 Hz, Glc-H-6),
5.10~5.31 (m, 3 H, Glc-H-4, H-2, H-3), 5.50 (d, 1 H, J = 9.9 Hz, Glc-H-1), 7. 31~7.40
(m, 3 H, ArH), 7.82~7.84 (m, 1 H, ArH). °C NMR (CDClL): & 20.42, 21.93, 61.46,
67.64, 69.64, 73.43, 76.39, 83.18, 122.21, 126.15, 128.70, 131.40, 131.70, 138.25,
160.14, 166.58, 169.24, 169.31, 169.83, 170.41. FABMS m/z 510 (M+1), 516 (M+Lji),
532 (M+Na). Anal. Calcd. for C;3H6N2040S: C, 52.87; H, 5.02; N, 5.36. Found: C,
52.55; H, 4.76; N, 5.28.
5-16 Yicld: 45.1%. a:b =1:5
5-p-Methylphenyl-3-N-(2,3,4,6-tetra-O-acetyl- 3-D- glucopyranosyl)-1,3,4-oxadiazole-
2-thione (5a-16)
Mp 210-212 °C. [a]p -31 ° (¢ 1, CH2Clz). '"H NMR (CDCL): 6 1.93 (s, 3 H, CH5C=0),
2.02 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CH3C=0), 2.07 (s, 3 H, CH3C=0), 2.41 (s, 3 H,
Ar-CHjs), 3.98 (ddd, J = 1.8, 5.1, 9.9 Hz, 1 H, Glc-H-5), 4.16 (dd, /= 1.8, 12.6 Hz, 1 H,
Glc-H-6), 4.31 (dd, J = 5.6, 12.3 Hz, 1 H, Glc-H-6), 5.23 (t,J = 9.9 Hz, 1 H, Glc-H-4),
5.41(t,J =9.3Hz, 1 H, Glc-H-2), 5.66 (1, 7 = 9.9 Hz, 1 H, Gle-H-3), 5.95(d,/ = 9.3 Hz,
1 H, Gle-H-1), 7.28 (d,J = 8.1 Hz, 2 H, ArH), 7.81 (d, J = 8.1 Hz, 2 H, ArH). °C NMR
(CDCL): & 20.50, 20.65, 21.67, 61.54, 67.57, 69,20, 73.23, 74.67, 82.95, 119.10,
126.73,129.83,143.56, 159.77, 168.84, 169.30, 170.00, 170.50,177.89. FABMS m/z
523 (M+1), 529 (M+Li), 545 (M+Na). Anal. Caled. for Cy3H26N2O10S: C, 52.87; H,
5.02; N, 5.36. Found: C, 52.71; H, 4.85; N, 5.52.
5-p-Methylphenyl-2-(2,3,4,6-tetra-O-acetyl- 5-D-glucopyranosylthio)-1,3,4-oxadiazol
e {5b-16)
Mp 149-150 °C. [a]p -21 ° (¢ 1, CH,Cl;). '"H NMR (CDCh): 6 1.99 (s, 3 H, CH3C=0),
2.00 (s, 3 H, CH;C=0), 2.01 (s, 3 H, CH3C=0), 2.05 (5, 3 H, CH;C=0),2.39(s, 3 H,
44
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Ar-CHj), 3.86 (ddd, J = 2.4, 4.8, 9.9 Hz, 1 H, Glc-H-5),4.10 (dd,J = 2.4, 123 Hz, 1 H,
Gic-H-6), 4.26 (dd, J = 4.8, 12.3 Hz, 1 H, Glc¢-H-6), 5.10~5.33 (m, 3 H, Gic-H-4, H-2,
H-3),5.48(d,J = 10.8 Hz, 1 H, Glc-H-1), 7.28 (d,J = 8.1 Hz, 2 H, ArH), 7.86 (d, J = 8.1
Hz, 2 H, ArH). °C NMR (CDCly): 8 20.45, 21.55, 61.49, 67.69, 69.74, 73.44, 76.39,
85.35,120.44,126.67129.74, 142.56, 160.11, 166.60, 169.25, 169.33, 169.85, 170.44.
FABMS m/z 523 (M+1), 529 (M+Li), 545 (M+Na). Anal. Calcd. tor C3H6N2040S: C,
52.87; H, 5.02; N, 5.36. Found: C, 52.65; H, 4.89; N, 5.26.

$-17 Yield: 61.8%. a:b = 1:6

5-0-Chlorophenyl-3-N-(2,3,4,6-tetra-Q-acetyl- -D-glucopyranosyl)-1,3,4-oxadiazole-
2-thione (5a-17)

Mp 181-183 °C. [a]p -9 ° (c 1, CH2Cl;). '"H NMR (CDCL): d 1.92 (s, 3 H, CH5C=Q),
1.99 (s, 3 H, CHiC=0), 2.02 (s, 3 H, CH3;C=0), 2.04 (s, 3 H, CH5C=0), 3.98 (ddd, J =
1.8, 4.8, 9.9 Hz, 1 H, Glc-H-5), 4.15 (dd,J = 1.8, 12.6 Hz, 1 H, Glc-H-6), 4.27 (dd, 1 H,
J = 4.8,12.6 Hz, Glc-H-6), 5.21 (t,J = 9.6 Hz, 1 H, Glc-H-4), 5.39 (1, J = 9.9 Hz, 1 H,
Gic-H-2), 5.63 (1, J = 9.6 Hz, 1 H, Glc-H-3), 592 (d, J = 9.3 Hz, 1 H, Glc-H-1),
7.34~7.52 (m, 3 H, ArH), 7.84 (m, J = 8.1 Hz 1 H, ArH). C NMR (CDCl;): 3 20.42,
20.56, 61.39, 67.45, 16.12, 73.12, 74.57, 82.92, 120.96, 127.02, 130.53, 131.41, 133.11,
133.41, 157.47, 168,70, 169.22, 165.91, 170.40, 177.46. FABMS m/z 543 (M+1), 549
(M+Li), 565 (M+Na). Anal. Calcd. for C;2H23CIN2O0S: C, 48.67; H, 4.27; N, 5.16.
Found: C, 48.95; H, 4.32; N, 5.54,

J-0-Chlorophenyl-2-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosylthio)-1,3,4-oxadiazol
e (5b-17)

Mp 158-160 °C. [a]p -25 ° (c 1, CH2Cl;). '"H NMR (CDCl):  1.98 (s, 3 H, CH3C=0),
1.99 (s, 3 H, CH3C=0), 2.01 (s, 3 H, CH3C=0), 2.04 (s, 3 H, CH3C=0), 3.84~3.88 (m,
1 H, Glc-H-5), 4.10 (d, J = 12.3 Hz, 1 H, Glc-H-6), 4.25 (dd, 1 H, J = 4.5, 12.9 Hz,
Gle-H-6), 5.10~5.33 (m, 3 H, Glc-H-4, H-2, H-3), 5.50 (d, J = 9.9 Hz, 1 H, Glc-H-1},
7.35~7.53 (m, 3 H, ArH), 7.92 (m, J = 9.0 Hz 1 H, ArH). PC NMR (CDCl;): 4 20.42,
61.45, 67.63, 69.61, 73.41, 76.42, 83.15, 122.46, 127.10, 130.93, 131.22, 132.59,
132.90, 161.29, 164.64, 169.24, 169.33, 169.85, 170.44. FABMS m/z 543 (M+1), 549
(M+Li), 565 (M+Na). Anal. Caled. for Cz:H23CIN:2O0S: C, 48.67; H, 4.27; N, 5.16.
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Found: C, 48.79; H, 4.57; N, 5.39.

5-18 Yicld: 49.5%. a:b = 1:5

5-p-Chlorophenyl-3-N-(2,3,4,6-tetra-O-acetyl- 8-D-glucopyranosyl)-1,3,4-oxadiazole-
2-thione (5a-18)

Mp 228-229 °C. [a]p -35 ° (¢ 1, CH,Ch). 'H NMR (CDCh): & 1.93 (s, 3 H, CH3C=0),
2.02 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CH3C=0), 2.07 (s, 3 H, CH3C=0), 3.98 (ddd, J =
1.8, 4.8, 9.9 Hz, 1 H, Glc-H-5), 4.15 (dd, J = 1.8, 12.6 Hz, 1 H, Glc-H-6), 4.30 (dd, 7 =
4.8, 12.6 Hz, 1 H, Glc-H-6), 5.23 (1,J = 9.6 Hz, 1 H, Glc-H-4), 540 (t,J =93 Hz, 1 H,
Glc-H-2), 5.61 (1,7 =9.3 Hz, 1 H,Glc-H-3), 5.93 (d, / = 9.3 Hz, 1 H, Glc-H-1), 7.48 (d,
J = 9.0 Hz, 2 H, ArH), 7.87 (d, J = 9.0 Hz, 2 H, ArH). "*C NMR (CDCl;): & 20.50,
20.65,29.62, 61.52, 67.54, 69.25, 73.12, 74.71, 83.01, 120.39, 128.01, 129.60, 139.18,
158.71, 168.90, 169.31, 169.97, 170.49, 177.75. FABMS m/z 543 (M+1), 549 (M+Li),
565 (M+Na). Anal.Calcd for C;pH23CIN2O;05: C, 48.67; H, 4.27; N, 5.16, Found: C,
48.71: H, 4.65; N, 5.52.
5-p-Chlorophenyl-2-(2,3,4,6-tetra-O-acetyl- B-D- glucopyranosylthio)-1,3,4-oxadiazol
e (5b-18)

Mp 139-141 °C. [a]p -18 ° (¢ 1, CH,CL,). '"H NMR (CDChL): & 2.00~2.05 (m, 12 H, 3
CH3C=0)3.87 (ddd,J = 2.4,4.5,9.9Hz, 1 H, Glc-H-5),4.10(dd,J =2.4,12.3Hz 1 H,
Gle-H-6), 4.25 (dd, J = 4.5, 12.3 Hz, 1 H, Glc-H-6), 5.10~5.31 (m, 3 H, Glc-H-4, H-2,
H-3), 5.50 (d,J =9.9Hz, 1 H, Glc-H-1), 7.46 (4,.] = 8.7 Hz, 2 H, ArH), 7.92 (d,.J = 8.7
Hz, 2 H, ArH). °C NMR (CDCL): 8 20.43, 29.56, 61.46, 67.66, 69.69, 73.41, 76.44,
83.27,121.68, 127.97, 129.46, 138.22, 160.83, 165.59, 169.24, 169.33, 169.83, 170.41.
FABMS m/z 543 (M+1), 549 (M+Li), 565 (M+Na). Anal. Caled. for CyyH23CIN,O40S:
C, 48.67; H, 4.27; N, 5.16. Found: C, 48.52; H, 4.59; N, 5.41.

5-19 Yield: 37.7%. a:b = 1:4

5-m-Chlorophenyl-3-N-(2,3,4,6-tetra-O-acetyl- 8-D-glucopyranosyl)-1,3,4-oxadiazole
-2-thione (5a-19)

Mp 209-212 °C. [a]p -27 © (¢ 1, CH2Cl;). "H NMR (CDCh): 8 1.93 (s, 3 H, CH;C=0),
2.01 (s, 3 H, CH3C=0), 2.04 (s, 3 H, CH3C=0), 2.07 (s, 3 H, CH3C=0), 3.98 (ddd, J =
2.1,4.8,99 Hz, 1 H, Gle-H-5),4.15(dd, 7 =2.1, 12.6 Hz, 1 H, Gle-H-6),4.30(dd, J =

46



"2 MK 2005 Jahi -t BRalb i 30

4.8,12.6 Hz, 1 H, Gic-H-6), 5.22 (1,J = 9.9 Hz, 1 H, Gle-H-4), 5.40 (1,J = 9.3 Hz, 1 H,
Glc-H-2), 5.61 (1, J = 9.3 Hz, 1 H,Glc-H-3), 5.93 (d, J = 9.3 Hz, 1 H, Gle-H-1), 7.43 (i,
J =7.8Hz 1 H, ArH), 7.52 (d,J = 7.8 Hz, 1 H, ArH), 7.80 (d,/ = 7.5 Hz, 1 H, ArH),
7.91 (s, 1 H, ArH). °C NMR (CDCl): 8 20.45, 20.62, 61.48, 67.49, 69.26, 73.03, 74.67,
82.97,123.51, 124.76, 126.67, 130.48, 132.76, 135.37, 158.25, 168.90, 169.27, 169.94,
170.46, 177.68. FABMS m/z 543 (M+1), 549 (M+Li), 565 (M+Na). Anal. Calcd. for
C22Hp3CIN;010S: C, 48.67; H, 4.27; N, 5.16. Found: C, 48.71; H, 4.65; N, 5.52. |
5-m-Chlorophenyl-2-(2,3,4,6-tetra-O-acetyl- §-D-glucopyranosylihio)-1,3,4-oxadiazol
e (5b-19)

Mp 119-121 °C. [a]p -20 ° (¢ 1, CH;Cl;). '"H NMR (CDCls): $ 2.01 (s, 3 H, CH3C=0),
2.02 (s, 3 H, CH3C=0), 2.03 (s, 3 H, CH3C=0), 2.07 (5, 3 H, CH;C=0), 3.88 (ddd, J =
2.1, 4.8,9.9 Hz, 1 H, Glc-H-5), 4.12 (dd, J = 2.1, 12.3 Hz, 1 H, Glc-H-6), 4.27 (dd, J =
4.8,12.3 Hz, 1 H, Glc-H-6), 5.12~5.35 (m, 3 H, Glc-H-4, H-2, H-3), 5.53 (d,J = 9.9 Hz,
1 H, Gle-H-1), 7.42~7.53 (m, 2 H, ArH), 7.90 (d, J = 7.5 Hz, 1 H, ArH), 7.99 (s, 1 H).
3C NMR (CDCl): & 20.51, 29.64, 61.52, 67.71, 69.72, 73.49, 83.35, 124.84, 126.73,
130.50, 132.04, 135.29, 161.22, 165.32, 169.42, 169.94, 170.54. FABMS m/z 543
(M+1), 549 (M+Li), 565 (M+Na). Anal. Calcd. for C2,H23CIN,040S: C, 48.67; H, 4.27,
N, 5.16. Found: C, 49.01; H, 4.18; N, 5.15.

5-20 Yield: 50.0%. a:b = 1:20
5-0-Bromophenyl-3-N-(2,3,4,6-tetra-O-acetyl-3-D-glucopyranosyl)-1,3,4-oxadiazole-
2-thione (5a-20)

Mp 177-179 °C. [a]p -28 ° (¢ 1, CH;Cl,). 'H NMR (CDCl): 8 1.96 (s, 3 H, CH3C=0),
2.02 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CH3C=0), 2.07 (s, 3 H, CH5C=0), 3.98 (ddd, J =
2.4,4.8,9.9 Hz, 1 H, Glc-H-5), 4.17 (dd, J = 2.4, 12.3 Hz, 1 H, Glc-H-6), 4.29 (dd, J =
4.8,12.9 Hz, 1 H, Glc-H-6), 5.24 (1,J = 9.9 Hz, 1 H, Glc-H-4), 5.40 (1,J = 9.3 Hz, 1 H,
Glc-H-2), 5.66 (t, J = 9.3 Hz, 1 H, Glc-H-3), 5.94 (d, J = 9.3 Hz, 1 H, Glc-H-1),
7.37~7.47 (m, 2 H, ArH), 7.74 (d,.7 = 7.5 Hz, 1 H, ArH), 7.84 (d,J = 7.8 Hz, 1 H, ArH).
C NMR (CDCl3): & 20.53, 20.69, 61.45, 67.45, 69.23, 73.23, 74.68, 83.00, 121.68,
123.00, 127.63, 131.09, 133.25, 134.93, 158.16, 168.87, 169.33, 170.08, 170.57,
177.63. FABMS m/z 587 (M+1), 593 (M+Li), 609 (M+Na). Anal. Caicd. for
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Cy3H23BIN-O6S: C, 44.98; H, 3.95; N, 4.77. Found: C, 45.21; H, 4.17; N, 4.56.
5-0-Bromophenyl-2-(2,3,4,6-tetra-O-acetyl- $-D-glucopyranosylthio)-1,3,4-oxadiazole
(5b-20)

Mp 149-151 °C. |a]p -25 ° (¢ 1, CH;CL). '"H NMR (CDCl): 4 2.01 (s, 3 H, CH5C=0),
2.02 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CH;C=0), 2.15 (s, 3 H, CH3C=0), 3.88 (ddd, J =
2.1,4.8,9.9 Hz, 1 H, Glc-H-5), 4.11 (dd, J = 1.8, 12.3 Hz, 1 H, Glc-H-6), 4.27 (dd, J =
4.8,12.3Hz, 1 H, Glc-H-6), 5.12~5.34 (m, 3 H, Glc-H-4, H-2, H-3), 5.52(d,J = 9.9 Hz,
1 H, Glc-H-1), 7.35~7.47 (m, 2 H, ArH), 7.73 (d,/=7.5Hz, 1 H, ArH), 7.87 (s, J = 7.8
Hz, 1 H, ArH). ’C NMR (CDCl): & 20.51, 61.45, 67.61, 69.58, 73.44, 76.45, 83.18,
121.40, 124.55, 127.66, 131.45, 132.73, 134.59, 161.41, 165.21, 169.33, 169.44,
169.65, 170.55. FABMS m/z 587 (M+1), 593 (M+Li), 609 (M+Na). Anal. Calcd. for
C2:H23BrN;04aS: C, 44.98; H, 3.95; N, 4.77. Found: C, 44.93; H, 4.22; N, 4.98.

§-21 Yield: 54.3%. a:b = 1:7

5-p-Bromophenyl-3-N-(2,3,4,6-tetra-O-acetyl- §-D-glucopyranosyl)-1,3,4-oxadiazole-
2-thione (Sa-21)

Mp 222-224 °C. [a]p -37 ° (¢ 1, CH:CL). 'H NMR (CDCl): 8 1.93 (s, 3 H, CH3C=0),
2.01 (s, 3 H, CH3C=0), 2.04 (s, 3 H, CH3C=0), 2.07 (s, 3 H, CH3C=0), 3.98 (ddd, J =
2.1, 5.1,9.9 Hz, 1 H, Glc-H-5), 4.15 (dd, J = 1.8, 12.3 Hz, 1 H, Glc-H-6), 4.30 (dd, J =
5.1, 12.6 Hz, 1 H, Glc-H-6), 5.22 (1, = 9.9 Hz, 1 H, Glc-H-4), 540 (1, =9.6 Hz, 1 H,
Gic-H-2), 5.61 (t,J = 9.0 Hz, 1 H,Glc-H-3), 5.92 (d,J = 9.3 Hz, 1 H, Gk-H-1), 7.63 (d,
J =11.1 Hz, 2 H, ArH), 7.78 (d, J = 11.1 Hz, 2 H, ArH). “C NMR (CDCL): & 20.46,
20.62, 61.49, 67.51, 69.22, 73.09, 74.67, 82.98, 120.81, 127.64, 128.07, 132.53, 158.75,
168.87, 169.28, 169.94, 170.46, 177.71. FABMS m/z 587 (M+1), 593 (M+Li), 609
(M+Na). Anal. Caled. for C;2H23BrN2040S: C, 44.98; H, 3.95; N, 4.77. Found: C, 45.25;
H, 4.20; N, 5.09.
5-p-Bromophenyl-2-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosylthio)-1,3,4-oxadiazole
(Sb-21)

Mp 151-153 °C. [a]p -17 ° (¢ 1, CH2Cl). '"H NMR (CDCl): 8 2.02~2.06 (m, 12 H, 3
CH;C=0) 3.88 (ddd, J = 2.1, 4.8, 9.9 Hz, 1 H, Glc-H-5),4.11 (dd,J = 2.1, 12.9Hz 1 H,
Gle-H-6), 4.25 (dd, J = 4.8, 12.9 Hz, 1 H, Glc-H-6), 5.12~5.35 {m, 3 H, Glc-H-4, H-2,
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H-3), 5.51 (d,.J = 9.9 Hz, 1 H, Gle-H-1), 7.64 (d,J = 8.4 Hz, 2 H, ArH), 7.87(d,J = 8.4
Hz, 2 H, ArH). C NMR (CDCl): & 20.51, 29.64, 61.49, 67.67, 73.46, 83.30, 122.12,
126.74, 128.13, 132.48, 160.95, 165.74, 165.74, 169.31, 169.92, 170.50. FABMS m/z
587 (M+1), 593 (M+Li), 609 (M+Na). Anal. Caled. for C22H23BrN>Oy0S: C, 44.98: H,
3.95; N, 4.77. Found: C, 45.34; H, 4.15; N, 4.99.

5.22 Yield: 60.6%. a:b = 0

5-o-Hydroxyphenyl-2-(2,3,4,6-tetra-O-acetyl- 8-D-glucopyranosylthio)-1,3,4-oxadiazo
le (5b-22)

Mp 147-149 °C. [a]p -29 ° (¢ 1, CH2CL). 'H NMR (CDCl): 8 1.99 (s, 3 H, CH3C=0),
2.00 (s, 3 H, CH3C=0), 2.02 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CH3C=0), 3.87 (ddd, J =
2.4,4.5,9.9 Hz, 1 H, Glc-H-5), 4.11 (dd, J = 2.4, 12.6 Hz, 1 H, Glc-H-6), 4.26 (dd, J =
4.5,12.6 Hz, 1 H, Glc-H-6), 5.10~5.34 (m, 3 H, Glc-H-4, H-2, H-3), 5.47 (d,J = 9.9 Hz,
1 H, Gle-H-1), 6.97(t,J = 8.1 Hz, 1 H, ArH), 7.08 (d,J = 8.1 Hz, 1 H, ArH), 7.42 (1, =
8.4 Hz, 1 H, ArH), 7.67 (d, J = 8.1 Hz, 1 H, ArH). >C NMR (CDCl;): 8 20.45, 61.51,
67.67, 69.69, 73.38, 83.26, 107.53, 117.57, 120.03, 126.47, 133.96, 157.27, 159.93,
165.85, 169.25, 169.34, 169.86, 170.43. FABMS m/z 525 (M+1), 531 (M+Li), 647
(M+Na). Anal. Caled. for CyHz4N,01S: C, 50.38; H, 4.61; N, 5.34. Found: C, 50.63,;
H, 4.20; N, 4.98.

5-23 Yield: 37.3%. a:b =0
5-p-Hydroxyphenyl-2-(2,3,4,6-tetra-O-acetyl--D-glucopyranosylthio)-1,3,4-oxadiazo
le (5b-23)

Mp 108-110 °C. [a]p -16 ° (¢ 1, CH;Cl,). 'H NMR (CDCl): 8 1.99 (s, 3 H, CH5C=0),
2.01 (s, 3 H, CH;C=0), 2.02 (s, 3 H, CH5C=0), 2.07 (s, 3 H, CH5C=0), 3.89 (ddd, J =
2.4,4.8, 9.3 Hz, 1 H, Glc-H-5), 4.12 (d,J = 12.6 Hz, 1 H, Glc-H-6), 4.26 (dd, J = 4.5,
12.6 Hz, 1 H, Glc-H-6), 5.11~5.34 (m, 3 H, Glc-H-4, H-2, H-3), 545 (4,7 =9.9Hz, 1 H

L

Gle-H-1), 6.99 (d, J = 8.4 Hz, 2 H, ArH), 7.86 (d, J = 8.4 Hz, 2 H, ArH). “C NMR
(CDCl): & 20.51, 61.61, 67.74, 69.80, 73.51, 76.37, 83.24, 114.73, 116.37, 128.90,
159.87, 160.23, 166.80, 169.50, 169.59, 170.09, 170.87. FABMS m/z 525 (M+1), 531
(M+Li), 647 (M+Na). Anal. Caled. for CapHx4N-0y;S: C, 50.38; H, 4.61; N, 5.34,
Found: C, 50.51; H, 4.55; N, 5.17.
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5-24 Yield: 62.0%. a:b = 1:5
5-0-Methoxlphenyl-3-N-(2,3,4,6-tetra-Q-acetyl-p-D-glucopyranosyl)-1,3,4-oxadiazol
¢-2-thione (5a-24)

Mp 205-207 °C. 'H NMR (CDCl): 8 1.94 (s, 3 H, CH;C=0), 2.03 (s, 3 H, CH,C=0),
2.05 (s, 3 H, CH;C=0), 2.07 (s, 3 H, CH3;C=0), 3.94~4.01 (m, 4 H, Ar-OCHj5, Glc-H-5),
4.16 (d,J =123 Hz, 1 H, Gl¢c-H-6), 4.30 (d,.7 = 123 Hz, 1 H, Glc-H-6), 5.24 (1, = 9.6
Hz, 1 H, Glc-H-4), 5.40 (t,J = 9.3 Hz, 1 H, Gl¢-H-2), 5.71 (1, = 9.3 Hz, 1 H, Glc-H-3),
5.92(d,J =9.6 H¢, 1 H, Glc-H-1), 7.00~7.06 (m, 2 H, ArH), 7.51 (1, /=78 Hz, 1 H,
ArH), 7.79 (d,J = 7.8 Hz, 1 H, ArH). ’C NMR (CDCls): 8 20.82, 20.96, 56.10, 61.79,
67.80, 69.27, 73.62, 74.89, 83.24, 111.12, 112.13, 120.89, 130.26, 134.34, 158.58,
169.05, 169.64, 170.38, 170.86, 178.01. FABMS m/z 539 (M+1), 545 (M+Li), 561
(M+Na). Anal. Calcd. for C33H26N-0;S: C, 51.30; H, 4.87; N, 5.20. Found: C, 51.11;
H, 4.73; N, 5.07.

5-0-Methoxyphenyl-2-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosylthio)-1,3,4-oxadiaz
ole (5b-24)

Mp 125-126 °C. [a]» -16 ° (¢ 1, CH2Cly). ‘"H NMR (CDCl): 8 1.99 (s, 3 H, CH3C=0),
2.01 (s, 3 H, CH3C=0), 2.02 (s, 3 H, CH;C=0), 2.06 (s, 3 H, CH3C=0), 3.86 (ddd, J =
2.4,4.5,9.9Hz 1 H, Glk-H-5), 3.95 (s, 3 H, Ar-OCHj3), 4.10 (dd,J = 2.4, 12.6 Hz, 1 H,
Glc-H-6), 4.27 (dd, 1 H,J = 4.5, 12.3 Hz, Glc-H-6), 5.12~5.31 (m, 3 H, Glc-H-4, H-2,
H-3), 5.50(d, 1 H,J = 9.9 Hz, Glc-H-1), 7.03~7.08 (m, 2 H, ArH), 7.50 (1, J = 8.7 Hz, 1
H, ArH), 7.87 (d, J = 7.8 Hz, 1 H, ArH). >C NMR (CDCl): 6 20.81, 56.20, 61.73,
67.90, 69.99, 73.80, 76.66,83.50, 112.16, 112.59, 121.00, 130.55, 133.62, 158.03,
160.53, 165.51, 169.61, 169.73, 170.24, 170.86. FABMS m/z 539 (M+1), 545 (M+Li),
561 (M+Na). Anal. Caicd. for C;gHggNgO;lé: C, 51.30; H, 4.87; N, 5.20. Found: C,
50.96; H, 4.72; N, 5.15.

5-25 Yiceld: 62.6%. a:b = 1.5
5-p-Methoxyphenyl-3-N-(2,3,4,6-tetra-O-acetyl--D-glucopyranosyl)-1,3,4-oxadiazol
¢-2-thione (5a-25)

Mp 207-210 °C. 'H NMR (CDCl5): & 1.92 (s, 3 H, CH3C=0), 2.00 (s, 3 H, CH;3C=0),
2.04 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CH3C=0), 3.84 (s, 3 H, Ar-OCHs5), 3.97 (dd, / =
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3.0, 9.9 Hz, 1 H, Glc-H-5), 4.14 (d, J = 12.3 Hz, 1 H, Glc-H-6), 4.30 (dd, J = 4.5, 12.3
Hz, 1 H, Gle-H-6), 5.22 (1,7 = 9.9 Hz, 1 H, Gle-H-4), 5.39 (1, J = 9.6 Hz, 1 H, Glc-H-2),
5.63 (1,7 = 9.6 Hz, 1 H, Glc-H-3), 5.92 (d,J = 9.6 Hz, 1 H, Glc-H-1), 6.95 (d,J = 8.4 Hz,
2 H, ArH), 7.84 (d, J = 8.4 Hz, 2 H, Art). ""C NMR (CDCl): 8 20.50, 20.60, 55.45,
61.52, 67.55, 69.16, 73.20, 74.59, 82.89, 114.17, 114.55, 128.62, 159.59, 163.07,
168.81, 169.96, 170.47, 177.77. FABMS m/z 539 (M+1), 545 (M+Li), 561 (M+Na).
Anal. Calcd. for CosH¢N2O(;S: C, 51.30; H, 4.87; N, 5.20. Found: C, 51.11; H, 4.65; N,
5.03.
5-p-Methoxyphenyl-2-(2,3,4,6-tetra-O-acetyl--D-glucopyranosylthio)-1,3,4-oxadiaz
ole (5b-25)
Mp 214-215°C. [a]p-57 ° (¢ 1.1, CH2ChL). 'H NMR (CDCl3): 8 1.96 (s, 3 H, CH3C=0),
1.97 (s, 3 H, CH;C=0), 1.98 (s, 3 H, CH;C=0), 2.02 (5, 3 H, CH3C=0), 3.82~3.86 (m,
4 H, Ar-OCHj Glc-H-5), 4.08 (dd, J = 1.8, 12.3 Hz, 1 H, Gic-H-6), 4.21 (dd, J = 4.8,
12.3 Hz, 1 H, Glc-H-6), 5.07~5.28 (m, 3 H. Glc-H-4, H-2, H-3), 5.44 (d,J = 9.9 Hz, 1 H,
Glc-H-1), 6.95 (d, J = 9.9 Hz, 2 H, ArH), 7.88 (d, J = 9.9 Hz, 2 H, ArH). "C NMR
(CDCl3): d 20.37, 55.30, 61.46, 67.66, 69.72, 73.40, 76.30, 83.30, 114.43, 115.60,
128.44, 159.59, 162.40, 166.35, 169.18, 169.25, 169.77, 170.35. FABMS m/z 539
(M+1), 545 (M+Li), 561 (M+Na}. Anal. Caled. tor CaaH26N201,8: C, 51.30; H, 4.87; N,
5.20. Found: C, 51.53; H, 5.14; N, 5.08,.
5-26 Yield: 46.8%. a:b = 1:3
5-Methyl-3-N-(2,3,4,6-tetra-Q-acetyl- -D-glucopyranosyl)-1,3,4-thiadiazole-2-thione
(54-26)
Mp 182-184 °C. [a]p +52 ° (¢ 1, CH2Cly). 'H NMR (CDCl5): 8 1.89 (s, 3 H, CH;C=0Q),
1.97 (s, 3 H, CH3C=0), 2.00 (s, 3 H, CH;C=0), 2.03 (5, 3 H, CH3C=0), 2.43 (s, 3 H,
CHs), 3.93 (ddd, J = 1.8, 5.1, 9.9 Hz, 1 H, Gkc-H-5), 4.09 (d4, J = 1.8, 123 Hz, 1 H,
Gle-H-6), 4.26 (dd, J = 5.1, 12.3 Hz, 1 H, Glc-H-6), 5.17 (1, J = 9.9 Hz, 1 H, Gic-H-4),
5.36 (,J = 9.3 Hz, 1 H, Glc-H-2), 5.55 (t,J = 9.3 He, 1 H, Gle-H-3), 6.25 (d,J = 8.7 Hz,
I H, Gle-H-1). "C NMR (CDChL): & 16.21, 20.40, 20.57, 61.49, 67.61, 70.15,
73.23,74.56, 82.02, 155.82, 168.80, 169.24, 169.88, 170.41, 189.90. FABMS m/z 463
(M+1), 469 (M+Li), 485 (M+Na). Anal. Caled. for C7H22N0sS2: C, 44.15; H, 4.79; N,
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6.06. Found: C, 45.51; H, 5.10: N, 6.17.
5-Methyl-2-(2,3,4,6-tetra-O-acetyl- B-D-glucopyranosylthio)- 1,3,4-thiadiazole (Sb-26)
Mp 139-141 °C. [a]p -22 ? (¢ 1, CH2Cls). '"H NMR (CDCl): 8 1.92 (s, 3 H, CH;C=0),
1.93 (s, 3 H, CH1C=0), 1.96 (s, 3 H, CH5C=0), 1.99 (s, 3 H, CH3(C=0), 2.69 (s, 3 H,
CHa), 3.78 (ddd, J = 2.4, 4.8, 9.9 Hz, 1 H, Glc-H-5), 4.08 (dd, J = 2.4, 12.3 Hz, 1 H,
Glc-H-6), 4.21 (dd, J = 4.8, 12.3 Hz, 1 H, Glc-H-6), 5.02~5.09 (m, 2 H, Glc-H-4, H-2),
5.18~5.28 (m, 2 H, Glc-H-3, H-1). C NMR (CDCl,): d 15.49, 20.33, 20.51, 61.49,
67.67,69.43, 73.34, 76.02, 83.49, 159.99, 167.09, 169.13, 169.71, 170.23. FABMS m/z
463 (M+1), 469 (M+Li), 485 (M+Na). Anal. Caled. for C7H2N206S,: C, 44.15; H,
4.79; N, 6.06. Found: C, 45.29; H, 5.00: N, 6.25.
5-27 Yield: 61.9%. a:b =1:5
5-Phenyl-3-N-(2,3,4,06-tetra-O-acetyl- 8-D-glucopyranosyl)-1,3,4-thiadiazole-2-thione
(5a-27)
Mp 220-221 °C. [a]p -10 ° (¢ 1, CH,CL). '"H NMR (CDCl): 4 1.93 (s, 3 H, CHsC=0),
2.04 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CH3C=0), 2.08 (5, 3 H, CH3C=0), 4.00 (ddd, J =
2.4,4.8,9.9 Hz, 1 H, Glc-H-5), 4.16 (dd, J = 2.4, 12.6 Hz, 1 H, Glc-H-6), 4.31 (dd, .7 =
4.8, 12.6 Hz, 1 H, Glc-H-6), 5.27 (1,J = 9.9 Hz, 1 H, Glc-H-4), 5.43 (t,7=9.3Hz, 1 H,
Glc-H-2), 5.84 (t, J = 9.3 Hz, 1 H, Glc-H-3), 6.31 (d, J = 9.3 Hz, 1 H, Glc-H-1),
7.43~7.51 (m, 3 H, ArH), 7.67~7.71 (m, 3 H, ArH). *'C NMR (CDCl5): & 20.51, 20.65,
61.55, 67.77, 69.95, 73.57, 74.67, 82.45, 126.81, 128.32, 129.26, 131.87, 157.18,
168.87, 169.36, 170.02, 170.54, 189.07 FABMS m/z 525 (M+1), 531 (M+Li), 547
(M+Na). Anal .Calcd. for C:H4N20S5: C, 50.37; H, 4.61; N, 5.34. Found: C, 50.77;
H, 4.63; N, 5.39,
5-Phenyl-2-(2,3,4,0-tetra-O-acetyl- 8-D- glucopyranosylthio)- 1,3,4-thiadiazole (Sb-27)
Mp 150-153 °C. [a]p -17 ® (¢ 1, CH2Cl,). "H NMR (CDCls): 8 2.01 (s, 3 H, CH;C=0),
2.04 (s, 3 H, CH;C=0), 2.06 (s, 3 H, CH;C=0), 2.08 (s, 3 H, CH5C=0), 3.86 (ddd, .J =
2.0, 4.8, 9.6 Hz, 1 H, Glc-H-5), 4.16 (dd,J = 2.0, 12.8 Hz, 1 H, Glc-H-6), 4.30 (dd, J =
4.8, 12.8 Hz, 1 H, Glc¢-H-6), 5.13~5.20 (m, 2 H, Glc-H-4,H-2), 5.31 (t,/=9.3Hz, 1 H,
Gle-H-3), 5.44 (d,.7 = 10.4 Hz, 1 H, Glc-H-1), 7.26~7.51 (m, 3 H, ArH), 7.91 (dd, J =
2.0, 7.6 Hz, 2 H, ArH). *C NMR (CDCl): & 20.54, 20.68, 61.69, 67.86, 69.69, 73.60,
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76.34, 83.78, 127.83, 129.28, 129.60, 131.45, 159.94, 169.36, 169.99, 170.50. FABMS
m/z FABMS m/z 525 (M+1), 531 (M+Li), 547 (M+Na). Anal. Calcd. (or C2zH24N2OgSa:
C, 50.37; H, 4.61; N, 5.34. Found: C, 50.55; H, 4.79; N, 5.58.

5-28 Yicld: 52.9%. a:b =13

5-0-Methylphenyl-3-N-(2,3,4,6-tetra-O-acetyl- p-D-glucopyranosyl)-1,3,4-thiadiazole-
2-thione (5a-28)

[afp -28 © (¢ 1, CH2Cl2). 'H NMR (CDCl): & 1.94 (s, 3 H, CH3C=0), 2.02 (5, 3 H,
CH;C=0), 2.05 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CH3C=0), 2.56 (s, 3 H, Ar-CH3), 4.00
(ddd,J = 2.1, 4.8, 9.9 Hz, 1 H, Glc-H-5), 4.17 (dd,J = 2.1, 12.9 Hz, 1 H, Glc-H-6), 4.28
(dd,J =4.8,12.9 Hz, 1 H, Glc-H-6), 5.24 ({,J = 9.6 Hz, 1 H, Glc-H-4), 5.43 (1, =9.6
Hz, 1 H, Gle-H-2), 5.69 (,J = 9.3 Hz, 1 H, Gl¢-H-3), 6.40(d,J = 9.3 Hz, 1 H, Glc-H-1),
7.25~7.32 (m, 2 H, ArH), 7.36~7.46 (m, 2 H, ArH). PC NMR (CDCl): 3 20.45, 20.53,
20.65, 21.64, 61.55, 67.71, 70.22, 73.51, 74.68, 82.30, 126.45, 127.22, 129.75, 131.19,
131.99, 137.57, 157.62, 168.92, 169.41, 170.03, 170.54, 189.22. FABMS m/z 539
(M+1), 545 (M+Li), 551 (M+Na). Anal. Cﬁlcd. for Ca3H6N206S;: C, 51.29; H, 4.87; N,
5.20. Found: C, 51.65; H, 4.83; N, 5.46.

5-o-Methylphenyl-2-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosylthio) - 1,3,4-thiadiazol

e (5bh-28)

Mp 94-97 °C. [a]p -5 * (¢ 1, CH2Cly). '"H NMR (CDCl5): 6 1.96 (s, 3 H, CH3C=0), 1.98
(s, 3 H, CH;C=0Q), 2.02 (5, 3 H, CH3C=0), 2.03 (5, 3 H, CH3C=0Q), 2.51 (s, 3 H, ArCH3),
3.84 (ddd,J = 1.8, 4.8, 9.9 Hz, 1 H, Glc-H-5), 4.11 (dd, J = 1.8, 12.3 Hz, 1 H, Glc-H-6),

4.24 (dd, 1 H,J = 4.8, 12.3 Hz, Glc-H-6), 5.07~5.16 (m, 2 H, Glc-H-4, H-2,), 5.26 (1, ./
= 9.3 Hz, 1 H, Glc-H-3), 543 (d,J = 10.5 Hz, 1 H, Glc-H-1), 7.20~7.35 (m, 3 H, ArH),

7.55 (d,J = 7.5 Hz, 1 H, ArH). “C NMR (CDCl5): § 20.73, 20.87, 21.69, 61.88, 68.05,

69.83, 73.76, 76.46, 83.79, 126.54, 128.77, 130.86, 131.91, 137.42, 160.82, 169.57,

169.80, 170.12, 170.65. FABMS m/z 539 (M+1), 545 (M+Li), 551 (M+Na). Anal.

Calcd. for Ca3HagN2OeS2: C, 51.29; H, 4.87; N, 5.20. Found: C, 51.44; H, 4.59; N, 5.48,

§-29 Yield: 60.3%. atb =14

3-p-Methylphenyl-3-N-(2,3,4,0-tetra-O-acetyl- -D-glucopyranosyl)-1,3,4-thiadiazole-

2-thione (5a-29)
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Mp 236-237 °C. [a]p-20 ° (¢ 1, CH>Cl,). 'H NMR (CDCl3): 8 1.91 (s, 3 H, CH3C=0),
2.03 (s, 3 H, CH:C=0), 2.06 (s, 3 H, CH3C=0), 2.07 (s, 3 H, CH;C=0), 2.40 (s, 3 H,
Ar-CH3), 3.99 (ddd, J = 2.1, 5.4, 9.9 Hz, 1 H, Gic-H-5),4.16 (dd,J = 2.1, 12.6 Hz, 1 H,
Glc-H-6), 4.31 (dd, J = 5.4, 12.6 Hz, 1 H, Glc-H-6), 5.26 (1, J = 9.6 Hz, 1 H, Glc-H-4),
5.42(1,J =9.6 Hz, 1 H, Glc-H-2), 5.82 (1,.J = 9.3 Hz, 1 H, Glc-H-3), 6.30 (d, J = 9.6 Hz,
1 H, Glc-H-1), 7.25 (d,J = 7.1 Hz, 2 H, ArH), 7.57 (d, J = 7.4 Hz, 2 H, ArH). ’C NMR
(CDCH): & 20.53, 20.68, 21.55, 61.58, 67.81, 69.96, 73.64, 74.70, 82.48, 125.66,
126.76, 129.95, 142.60, 157.36, 168.87, 169.39, 170.57, 189.05. FABMS mj/z 539
(M+1), 545 (M+Li), 551 (M+Na). Anal. Calcd. for Ca3H26N200Sa: C, 51.29; H, 4.87; N,
5.20, Found: C, 51.41; H, 4.87: N, 5.13.
5-p-Methylphenyl-2-(2,3,4,6-tetra-O-acety!- 5-D-glucopyranosylthio)-1,3,4-thiadiazol
¢ (5h-29)
Mp 164-166 °C. {a]p -27 ° (¢ 1, CH2Cly). 'H NMR (CDCl3): 8 1.97 (s, 3 H, CH;C=0),
1.99 (s, 3 H, CH3C=0), 2.01 (s, 3 H, CH3C=0), 2.04 (s, 3 H, CH;C=0), 2.35 (s, 3 H,
Ar-CH3), 3.83 (ddd, / = 2.4, 4.8, 9.9 Hz, 1 H, Glc-H-5),4.11 (dd,J = 2.4, 12.9Hz, 1 H,
Gle-H-6), 4.24 (dd, J = 4.8, 12.9 Hz, 1 H, Glc-H-6), 5.07~5.16 (m, 2 H, Gic-H-4, H-2),
5.27(1,J = 9.9 Hz, 1 H, Glc-H-3), 5.35 (d, J = 9.9 Hz, 1 H, Glc-H-1), 7.22 (d,J = 8.1 Hz,
2 H, ArH), 7.74 (d, J = 8.1 Hz, 2 H, ArH). °C NMR (CDCl;): 8 20.73, 20.88, 21.69,
61.93, 68.08, 69.90, 73.76, 76.48, 83.98, 127.09, 127.93, 130.14, 142.20, 159.55,
169.57, 170.15, 170.67, 170.88. Anal. Calcd. for C23HsN»0S;: C, 51.29; H, 4.87; N,
5.20. Found: C, 51.25; H, 4.77; N, 5.26.
5-30 Yield: 63.0%. a:b =1:5
5-0-Chlorophenyl-3-N-(2,3,4,6-tetra-O-acetyl- 5-D-glucopyranosyl)-1,3,4-thiadiazole-
2-thione (5a-30)
Mp 193-195 °C. a]p +5 ° (¢ 1, CH2ClL). 'H NMR (CDCl3): & 1.93 (s, 3 H, CH;C=0),
2.02 (s, 3 H, CH;3C=0), 2.05 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CH3C=0), 3.99~4.04 (m,
1 H, Glc-H-5), 4.15 (d,J = 12.3 Hz, 1 H, Glc-H-6), 4.31 (dd, 1 H, J = 5.1, 12.3 Hz,
Gle-H-6), 5.25 (t,./ = 9.6 Hz, 1 H, Gle-H-4), 5.43 (1,J = 9.6 Hz, 1 H, Glc-H-2), 5.81 (t,
J =9.6 Hz, 1 H, Gle-H-3), 6.36 (d,.7 = 9.3 Hz, 1 H, Glc-H-1), 7.38~7.47 (m, 3 H, ArH),
8.05 (d, 1 H, ArH), 7.83~7.85 (m, J = 8.7 Hz, 1 H, ArH). "’C NMR (CDCl,): 8 20.53,
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20.68, 61.52, 67.69, 69.98, 73.44, 74.71, 82.21, 127.29, 127.60, 130.38, 130.64, 132.38,
154.00, 168.99, 169.38, 169.99, 170.54, 189.58. FABMS m/z 559 (M+1), 565 (M+Li),
581 (M+Na). Anal. Caled. for C;pH3CIN2O6S,: C, 47.27; H, 4.15; N, 5.01. Found: C,
47.61; H, 4.08; N, 4.89.

5-0-Chlorophenyl-2-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosylthio)-1,3,4-thiadiazol
¢ (5h-30)

Mp 150-152 °C. [a]p -27 ° (¢ 1, CH.CL). '"H NMR (CDCls): & 2.00 (s, 3 H, CH;C=0),
2.02 (s, 3 H, CH3C=0), 2.04 (5, 3 H, CH1C=0), 2.07 (s, 3 H, CH3C=0), 3.87(ddd, J =
1.8, 4.8,9.9 Hz, 1 H, Glc-H-5), 4.16 (dd, J = 1.8, 12.3 Hz, 1 H, Glc-H-6), 4.29 (dd, 1 H,
J =4.8, 12.3 Hz, Glc-H-6), 5.11~5.20 (m, 2 H, Glc-H-4, H-2), 529 (1,J = 9.3 Hz, 1 H,
Glc-H-3), 5.44 (d,J = 9.9 Hz, 1 H, Glc-H-1), 7.40~7.52 (m, 3 H, ArH), 8.27 (d,J = 8.7
Hz, 1 H, ArH). >’C NMR (CDClL): & 20.50, 20.65, 61.57, 67.72, 69.60, 73.51, 76.24,
83.72,127.47, 128.45, 130.51, 130.83, 131.87, 132.38, 165.61, 169.34, 169.92, 170.50.
FABMS m/z 559 (M+1), 565 (M+Li), 581 (M+Na). Anal. Calcd. for Cz;Hz3CIN,QS;:
C, 47.27, H, 4.15; N, 5.01. Found: C, 47.52; H, 4.11; N, 4.97.

§-31 Yield: 30.2%. a:b =1:3

5-p-Chlorophenyl-3-N-(2,3,4,6-tetra-O-acetyl- B-D-glucopyranosyl)-1,3,4-thiadiazole-
2-thione (5a-31)

Mp 241-242 °C. [a]p -28 ° (c 1, CH2Cl;). 'H NMR (CDCl): 8 1.91 (s, 3 H, CH;C=0),
2.02 (s, 3 H, CH3C=0), 2.04 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CH1C=0), 3.99 (ddd, J =
2.4, 4.8, 9.9 Hz, 1 H, Gk-H-5), 4.15 (dd, J = 2.1, 12.6 Hz, 1 H, Glc-H-6), 4.30 (dd, J =
5.1,12.6 Hz, 1 H, Gle-H-6), 5.25 (1,J = 9.9 Hz, 1 H, Gkc-H-4), 5.41 (t,J =9.3Hz,1H,
Gle-H-2), 5.79(1,J = 9.3 Hz, 1 H,Glc-H-3), 6.29 (d,J = 9.3 Hz, 1 H, Glc-H-1), 7.43 (d,
J =8.1Hz, 2 H, ArH), 7.62 (d,J = 9.0 Hz, 2 H, ArH). ’C NMR (CDCl;): & 20.48, 20.63,
29.58, 61.52, 67.75, 69.93, 73.47, 74.68, 82.43, 126.82, 127.98, 129.58, 138.09, 155.84,
168.87, 169.34, 169.97, 170.49, 188.85. FABMS m/z 559 (M+1), 565 (M+Li), 581
(M+Na). Anal. Calcd. for C35H,3CIN;OS;: C, 47.27; H, 4.15; N, 5.01. Found: C, 47.55;
H, 4.14; N, 4.83.

5-p-Chlorophenyl-2-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosylthio)-1,3,4-thiadiazol
¢ (8b-31)
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Mp 146-148 °C. [a]p -29 ° (c 1, CH:Cl). 'H NMR (CDCls): 8 2.01 (s, 3 H, CH;C=0),
2.03 (s, 3 H, CH;3C=0), 2.05 (s, 3 H, CH3C=0), 2.08 (s, 3 H, CH3C=0), 3.86 (ddd, J =
2.4,4.8,9.9 Hz, 1 H, Glc-H-5), 4.16 (dd, J = 2.4, 12.6 Hz, 1 H, Glc-H-6), 4.29 (dd, J =
4.5,12.6 Hz, 1 H, Gle-H-6), 5.12~5.20 (m, 2 H, Glc-H-4, H-2), 5.30 (1,J = 9.6 Hz, 1 H,
Glc-H-3), 5.42 (d,.J = 9.9 Hz, 1 H, Glc-H-1), 7.45 (d, J = 8.4 Hz, 2 H, ArH), 7.84 (d, J
= 8.1 Hz, 2 H, ArH). ’C NMR (CDCl3): & 20.53, 20.69, 61.61, 67.75, 69.55, 73.49,
76.30, 83.62, 128.03, 128.93, 129.57, 137.57, 160.25, 169.41, 169.97, 170.49. FABMS
m/z 559 (M+1), 565 (M+Li), 581 (M+Na). Anal. Calcd. for Cs2H3CIN,06S,: C, 47.27;
H, 4.15; N, 5.01. Found: C, 47.44; H, 4.05; N, 4.87.

3-32 Yield: 57.0%. a:b =1:4

3-0-Bromophenyl-3-N-(2,3,4,6-tetra-O-acetyl- 8-D-glucopyranosyl)-1,3,4-thiadiazole-
2-thione (5a-32)

Mp 190-192 °C. [a]p +23 ° (¢ 1, CH:Ch). 'H NMR (CDCl5): & 1.94 (s, 3 H, CH1C=0),
2.03 (s, 3 H, CH;C=0), 2.05 (s, 3 H, CH3C=0), 2.07 (s, 3 H, CH,C=0), 4.02 (ddd, J =
1.8, 4.8, 9.9 Hz, 1 H, Glc-H-5), 4.16 (dd, J = 1.8, 12.6 Hz, 1 H, Glc-H-6), 4.31 (dd, J =
4.8, 12.6 Hz, 1 H, Glc-H-6), 5.25 (t,J = 9.9 Hz, 1 H, Glc-H-4), 5.43 (1, J = 9.6 Hz, 1 H,
Gle-H-2), 5.79 (1,7 = 9.3 Hz, 1 H, Gle-H-3), 6.37(d,J = 9.3 Hz, 1 H, Glc-H-1), 7.34 (1,
J=8.1Hz, 1 H, ArH), 7.46 (1,J = 8.4 Hz, 1 H, ArH), 7.65 (d, J = 8.4 Hz, 1 H, ArH),
7.96 (d,J = 8.1 Hz, 1 H, ArH). °C NMR (CDCl): 4 20.54, 20.71, 61.55, 67.71, 70.07,
73.44, 74.76, 82.28, 121.77, 128.10, 129.34, 131.25, 132.50, 134.09, 155.47, 169.02,
169.41, 170.16, 170.58, 189.57. FABMS m/z 603 (M+1), 609 (M+Li), 625 (M+Na).
Anal. Caled. for Cp2H23BrN;OsSs: C, 43.79; H, 3.84; N, 4.64. Found: C, 44.10; H, 3.62;
N, 4.65.

3-0-Bromophenyl-2-(2,3,4,6-tetra-O-acetyl- §-D-glucopyranosylthio)- 1,3,4- thiadiazol
e (5b-32)

Mp 151-153 °C. [a]p -23 ° (¢ 1, CH2CL;). '"H NMR (CDCls): 8 1.99 (s, 3 H, CH3C=0),
2.01 (s, 3 H, CH3C=0), 2.03 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CHsC=0), 3.85~3.88 (m,
1 H, Glc-H-5), 4.13 (d, 12.3 Hz, 1 H, Glc-H-6), 4.28 (dd, J = 4.5, 12.3 Hz, 1 H,
Gle-H-6), 5.11~5.19 (m, 2 H, Gle-H-4, H-2), 5.29 (1, J = 9.6 Hz, 1 H, Glc-H-3), 5.45 (d,
J=10.8 Hz, 1 H, Gle-H-1), 7.33 (1,J = 7.5 Hz, 1 H, ArH), 7.43 (1, = 7.5 Hz, 1 H, ArH),
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7.69 (4, J = 7.5 Hz, 1 H, ArH), 8.10 (d, / = 7.5 Hz, 1 H, AsH). ’C NMR (CDCl3):
20.46, 20.65, 61.52, 67.69, 69.57, 73.46, 76.19, 83.64, 122.24, 127.87, 130.44, 131.60,
131.95, 133.92, 161.74, 166.98, 169.31, 169.88, 170.46. FABMS m/z 603 (M+1), 609
(M+Li), 625 (M+Na). Anal. Calcd. for CH23BrNOoS;: C, 43.79; H, 3.84; N, 4.64.
Found: C, 44.10; H, 3.54; N, 4.68. |

5-33 Yield: 57.4%. a:b =1:3
5-p-Bromophenyl-3-N-(2,3,4,6-tetra-O-acetyl--D-glucopyranosyl)-1,3,4-thiadiazole-
2-thione (5a-33)

Mp 229-231 °C. [a]p -24 ° (¢ 1, CH;Cl,). '"H NMR (CDCh): 8 1.91 (s, 3 H, CH3C=0),
2.02 (s, 3 H, CH3C=0), 2.05 (5, 3 H, CH3C=0), 2.06 (s, 3 H, CH3C=0), 3.9 (ddd, J =
2.1,5.1, 9.9 Hz, 1 H, Glc-H-5), 4.15 (dd, J = 2.1, 12.3 Hz, 1 H, Glc-H-6), 4.31 (dd, J =
4.8,12.6 Hz, 1 H, Glc-H-6), 5.25 (1,7 = 9.9 Hz, 1 H, Glc-H-4), 5.41 (t,J =9.6 Hz, 1 H,
Gle-H-2), 5.79 (1,J = 9.3 Hz, 1 H,Glc-H-3), 6.29 (d, J = 9.3 Hz, 1 H, Glc-H-1), 7.54 (d,
J =8.4 Hz, 2H, ArH), 7.60(d, J = 8.4 Hz, 2 H, ArH). "C NMR (CDCL): 4 20.51, 20.65,
61.54, 67.75, 69.93, 73.49, 74.71, 82.46, 126.50, 127.26, 128.12, 132.54, 155.94,
168.87, 169.34, 169.97, 170.49, 188.82. FABMS m/z 603 (M+1), 609 (M+Li), 625
(M+Na). Anal. Calcd. for C2H23BrN20oS;: C, 43.79; H, 3.84; N, 4.64. Found: C, 44.05;
H, 3.77; N, 4.85.
5-p-Bromophenyl-2-(2,3,4,6-tetra-O-acetyi- -D- glucopyranosyithio)-1,3,4-thiadiazol
e (5b-33)

Mp 143-145 °C. [a]p -27 ° (¢ 1, CH,Cl). 'H NMR (CDClL): & 1.98 (s, 3 H, CH:C=0),
2.01 (s, 3 H, CH3C=0), 2.02 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CH3C=0), 3.82~3.87 (m,
1 H, Glc-H-5), 4.14 (dd, J = 1.8, 12.3 Hz, 1 H, Glc-H-6),4.27(dd,J = 4.8, 129Hz, 1 H,
Glc-H-6), 5.09~5.31 (m, 3 H, Glc-H-4, H-2, H-3), 5.39 (d, J = 9.9 Hz, 1 H, Glc-H-1),
7.58 (d, J = 9.0 Hz, 2 H, ArH), 7.74 (d, J = 9.0 Hz, 2 H, ArH). >C NMR (CDCL): %
20.43, 20.59, 61.58, 67.75, 69.55, 73.43, 76.25, 83.58, 125.83, 128.07, 128.42, 129.03,
132.44, 160.20, 169.25, 169.83, 170.34. FABMS m/z 603 (M+1), 609 (M+Li), 625
{M+Na). Anal, Calcd. for C;oH23BrN2OS;: C, 43.79; H, 3.84; N, 4.64. Found: C, 44.66;
H, 3.85; N, 4.72.

5-34 Yield: 62.8%. ab = 0
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5-o0-Hydroxyphenyl-2-(2,3,4,6-tetra-O-acetyl- 8-D-glucopyranosylthio)-1,3,4-thiadiaz
ole (5b-34)

Mp 179-181 °C. [at]p -29 ° (¢ 1, CH>CL). '"H NMR (CDClL): 8 2.01 (s, 3 H, CH;C=0),
2.03 (5, 3 H, CH3C=0), 2.06 (s, 3 H, CH;C=0), 2.09 (5, 3 H, CH3C=0), 3.89 (ddd, .J =
1.8, 4.5, 9.9 Hz, 1 H, Glc-H-5), 4.17 (dd, J = 1.8, 12.3 Hz, 1 H, Gic-H-6), 4.30 (dd, J =
4.5, 12.3 Hz, 1 H, Gle-H-6), 5.11-5.20 (m, 2 H, Glc-H-4, H-2), 5.27~5.38 (m, 2 H,
Gle-H-3, H-1), 6.94(t,J = 7.5 Hz, 1 H, ArH), 7.09(d,J =7.5 Hz, 1 H, ArRH), 7.35~7.43
(m, 2 H, ArH), 11.09 (s, 1 H, Ar-OH). PC NMR (CDCl): & 20.53, 20.69, 61.65, 67.72,
69.55, 73.40, 76.39, 83.53, 113.60, 118.17, 120.04, 129.52, 133.12, 157.00, 158.71,
169.33, 169.94, 170.46, 171.89. FABMS m/z 541 (M+1), 547 (M+Li), 563 (M+Na).
Anal. Calcd. for C5sHa4N2O10S5: C, 48.88; H, 4.48; N, 5.18. Found: C, 48.79; H, 4.53;
N, 4.91.

3-35 Yield: 12.7%. a:b =1:4

5-p-Hydroxyphenyl-3-N-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosyl)-1,3,4-thiadiazol
e-2-thione (5a-35)

Mp 228-230 °C. [a]p -36 ° (c 1.2, Acetone). 'H NMR (CDCL): & 1.94 (s, 3 H,
CH1C=0), 2.04 (s, 3 H, CH3C=0), 2.07 (s, 3 H, CH;C=0), 2.08 (s, 3 H, CH3C=0),
3.98~4.03 (m, 1 H, Gle-H-5), 4.17 (dd,J = 2.1, 12.9 Hz, 1 H, Glc-H-6), 4.33 (dd,J = 4.8

L'

12.9 Hz, 1 H, Glc-H-6), 5.27 (1, J = 9.6 Hz, 1 H, Glc-H-4), 543 (t,J = 9.3 Hz, 1 H,
Glc-H-2), 5.83 (t,J = 9.3 Hz, 1 H,Glc-H-3), 6.31 (d,J = 9.3 Hz, 1 H, Glc-H-1), 6.89 (d,
J = 8.4 Hz, 2 H, ArH), 7.57 (d,J = 8.4 Hz, 2 H, ArH). >C NMR (CDCl): $ 20.51, 20.69
61.72, 67.81, 69.64, 73.55, 7622, 83.69, 116.47, 121,34, 129.63, 158.83, 159.73,

L

169.54, 170.09, 170.78, 171.13. FABMS m/z 541 (M+1), 547 (M+Li), 563 (M+Na).
Anal. Calcd. tor CoHyyN-040S5: C, 48.88; H, 4.48; N, 5.18. Found: C, 48.62; H, 4.59;
N, 5.07.
S-p-Hydroxyphenyl-2-(2,3,4,6-tetra-O-acetyl-B-D-glucopyranosylthio)-1,3,4-thiadiaz
ole (5h-35)

Mp 182-185 °C. ja]p -34 ° (¢ 1, CH2Cl:). 'H NMR (CDCl;3): 8 2.01 (s, 3 H, CH;C=0),
2.03 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CH;C=0), 2.08 (s, 3 H, CH;C=0), 3.87 (ddd, 7 =
2.4,4.8,9.9 Hz, 1 H, Glc-H-5), 4.17 (dd, J = 1.8, 12.3 Hz, 1 H, Glc-H-6), 4.28 (dd, J =
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4.8, 12.3 Hz, 1 H, Glc-H-6), 5.15~5.34 (m, 4 H, Glc- H-4, H-2, H-3, H-1), 6.99(d, J =
8.1 Hz, 2 H, ArH), 7.76 (d, J = 8.1 Hz, 2 H, ArH). "C NMR (CDCl3): $ 20.51, 20.6Y,
61.72, 67.81, 69.64, 73.55, 76.22, 83.69, 116.47, 121.34, 129.63, 158.83, 159.73,
169.54, 170.09, 170.78, 171.13. FABMS m/z 541 (M+1), 547 (M+Li), 563 (M+Na).
Anal. Caled. tor Cs»HayN-010Ss: C, 48.88; H, 4.48; N, 5.18. Found: C, 48.73; H, 4.66;
N, 5.12.

5-36 Yield 50.0%. a:b =1:7

5-0-Methoxyphenyl-2-(2,3,4,6-tetra-O-acetyl- -D-glucopyranosylthio)-1,3,4-thiadiaz
ole (5b-36)

Mp 142-145 °C. [a]p -13 ° (¢ 1, CH>ClL). 'H NMR (CDCls): 8 1.99 (s, 3 H, CH;C=0),
2.01 (s, 3 H, CH3C=0), 2.06 (s, 3 H, CH3C=0), 2.13 (s, 3 H, CH;C=0), 3.81~3.86 (m,
1 H, Glc-H-5), 3.98 (s, 3 H, Ar-OCH3), 4.12 (d, J = 12.3 Hz, 1 H, Glc-H-6), 4.28 (dd, 1
H, J = 4.8, 12.3 Hz, Gle-H-6), 5.10~5.18 (m, 2 H, Glc-H-4, H-2), 5.28 (1,J = 9.3 Hz, 1
H, Glc-H-3), 5.43 (d,J = 9.9 Hz, 1 H, Glc-H-1), 7.00~7.11 (m, 2 H, ArH), 7.45 (1, F =
8.7 Hz, 1 H, ArH), 8.42 (d,J = 8.7 Hz, 1 H, ArH). >C NMR (CDCl;): d 20.45, 20.53,
55.66, 61.61, 67.89, 69.78, 73.60, 76.08, 83.90, 111.25, 111.69, 125.30, 128.22, 132.35,
155.70, 160.57, 164.08, 169.27, 169.33, 169.88, 170.44. FABMS m/z 555 (M+1), 561
(M+Li), 577 (M+Na). Anal. Caled. for C23H2N2010S:: C, 49.81; H, 4.73; N, 5.05.
Found: C, 49.54; H, 4.70: N, 5.15.

5-37 Yield: 67.9%. a:b =1:4
5-p-Methoxyphenyl-3-N-(2,3,4,6-tetra-O-acetyl--D- glucopyranosyl)- 1,3,4-thiadiazol
e-2-thione (5a-37)

Mp 210-213 °C. [a]p -23 * (¢ 1, CH2Cl). '"H NMR (CDCl3): 8 1.93 (s, 3 H, CH;C=0),
2.03 (s, 3 H, CH3C=0), 2.05 (s, 3 H, CHisC=0), 2.08 (5, 3 H, CH3C=0), 3.85 (s, 3 H,
Ar-OCH3), 3.99 (ddd, J = 1.8, 4.8, 9.9 Hz, 1 H, Glc-H-5),4.14 (dd,J = 1.8, 12.3 Hz, 1 H,
Gle-H-6), 4.31 (dd, J = 4.5, 12.3 Hz, 1 H, Gle-H-6), 5.26 (1, J = 9.9 Hz, 1 H, Glc-H-4),
5.41(1,J =9.3 Hz, 1 H, Glc-H-2), 5.82 (t,J = 9.3 Hz, 1 H, Glc-H-3), 6.29(d, J = 9.6 Hz,
1 H, Gle-H-1), 6.94 (d, J = 8.7 Hz, 2 H, ArH), 7.61 (d,J = 8.7 Hz, 2 H, ArH). ’C NMR
(CDCls): & 20.54, 20.68, 55.49, 61.60, 67.81, 69.96, 73.63, 74.67, 82.46, 114.66,
120.97, 128.50, 162.51, 168.90, 169.41, 170.08, 170.60, 188.90. FABMS m/z 555
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(M+1), 561 (M+Li), 577 (M+Na). Anal. Calcd. for Ca3H2N2010S2: C, 49.81; H, 4.73;
N, 5.05. Found: C, 49.75; H, 4.46: N, 4.88.
5-p-Methoxyphenyl-2-(2,3,4,6-tetra-O-acetyl--D-glucopyranosylthio)-1,3,4-thiadiaz
ole (8h-37)
Mp 170-172 °C. [a]p - 11 (¢ 1.1, CH2CL). *H NMR (CDCh): 8 2.01 (s, 3 H, CH3C=0),
2.03 (s, 3 H, CH1C=0), 2.06 (s, 3 H, CH;C=0), 2.08 (s, 3 H, CH;C=0), 3.82~4.13 (m,
4 H, Ar-OCHs_Gle-H-5), 4.15 (dd, J = 1.8, 12.3 Hz, 1 H, Glc-H-6), 4.21 (dd, J = 4.5,
12.3 Hz, 1 H, Gle-H-6), 5.12~5.21 {(m, 2 H, Glc-H-4, H-2), 5.27~5.43 (m, 2 H, Glc-H-3,
H-1), 6.98 (d,J = 8.7 Hz, 2 H, ArH), 7.85 (d,J = 8.7 Hz, 2 H, ArH). C NMR (CDClL):
3 20.54, 20.69, 55.46, 61.71, 67.87, 69.72, 73.61, 76.30,83.87, 114.63, 122.27, 129.42,
158.74, 162.17, 169.36, 169.99, 170.52. Anal. Calcd. for Cp3HxN2040S:: C, 49.81; H,
4.73; N, 5.05. Found: C, 49.99; H, 4.83; N, 4.60.
S-Phenyl-3-(B-D-glucopyranosylthio)-1,2,4-triazole (6-1).
[«|p +27 ° (¢ 1, MeOH). 'H NMR (D;0): 3 3.29-3.36 (m, 3 H, Glc-H-2, H-3, H-5), 3.49
(, 1 H, Jnans = 8.7 Hz, Gle-H-4), 3.61 (dd, 1 H, Jus ue = 5.1 Hz, Gle-H-67), 3.78 (dd, 1
H, Jusue = 1.8 Hz, Jusne = 12.3 Hz, Glc-H-6), 4.77 (d, 1 H, Ju1, u2 = 9.9 Hz, Glc-H-1),
7.31-7.43 (m, 3 H, ArH), 7.88 (d, 2 H, J = 7.8 Hz, ArH). ’C NMR (D,0): & 49.00,
60.95, 69.54, 72.35, 77.37, 80.14, 86.85, 125.82, 129.06, 131.47, 153.72, 164.22.
5-o0-Methylphenyl-3-(8-D-glucopyranosylthio)-1,2,4-triazole (6-2).
[a]o =5 ° (c 0.5, MeOH). 'H NMR (D;0): 6 2.33 (s, 1 H, ArCHs), 3.30-3.41 (m, 3 H,
Glc-H-2, H-3, H-5), 3.52 (1, 1 H, Juaus = 9.0 Hz, Glc-H-4), 3.65 (dd, 1 H, Jus e = 5.1
Hz, Glc-H-6"), 3.83 (dd, 1 H, Jusue = 1.5 Hz, Jueye = 12.6 Hz, Gle-H-6), 4.81 (d, 1 H,
Jaim = 9.9 Hz, Glc-H-1), 7.13-7.21 (m, 3 H, ArH), 7.48 (d, 1 H,J = 6.9 Hz, ArH). °C
NMR (D,0): & 22.46, 63.55, 72.12, 74.87, 79.86, 82.73, 89.34, 128.45, 131.47, 132.12,
133.27, 134.77, 139.82, 155.42, 167.38.
5-p-Methylphenyl-3-(3-D-glucopyranosylthio)-1,2,4-triazole (6-3).
[a]p -90 © (¢ 1, MeOH). '"H NMR (D,0): & 2.17 (s, 1 H, ArCH3), 3.24-3.35 (m, 3 H,
Gle-H-2, H-3, H-5), 3.44 (t, 1 H, Jiueu1s = 8.4 Hz, Glc-H-4), 3.57 (dd, 1 H, Jus ne = 8.1
Hz, Gle-H-6"), 3.75 (d, 1 H, Jusne = 12.0 Hz, Gle-H-6), 4.72 (d, 1 H, Jy;, 112 = 9.9 Hz,
Gle-H-1), 7.14 (d, 2 H,J = 8.1 Hz, ArH), 7.71 (d, 2 H, J = 8.1 He, ArH). ’'C NMR
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(D,0): d20.44, 60.95, 69.58, 72.14, 77.47, 80.14, 86.95, 125.74, 128.55, 129.56,
139.16, 153.55, 164.22.

5-0-Chlorophenyl-3-($-D-glucopyranosylthio)-1,2,4-triazole (6-4).

[a]p +8 ° (¢ 1, MeOH). 'H NMR (D,0): 4 3.26-3.35 (m, 3 H, Glc-H-2, H-3, H-5), 3.47
(t, 1 H, Jraq1s = 9.0 Hz, Gle-H-4), 3.59 (dd, 1 H, Jusye = 5.4 Hz, Gle-H-67), 3.77 (dd, 1
H, Jus.a6 = 1.8 Hz, Jus me- = 12.6 Hz, Gle-H-6), 4.75 (d, 1 H, Jyy 12 = 9.9 Hz, Glc-H-1),
7.29-7.32 (m, 2 H, ArH), 7.44-7.61 (m, 2 H, ArH). "C NMR (D.0): 4 32.31, 60.88,
69.74, 72.20, 77.28, 80.11, 86.69, 127.06, 130.08, 131.16, 153.05, 162.59.
5-p-Chlorophenyl-3-(8-D-glucopyranosylthio)-1,2,4-triazole (6-5).

[a]p +7 ° (¢ 1, MeOH). 'H NMR (D;0): 8 3.31-3.44 (m, 3 H, Gk-H-2, H-3, H-5), 3.53
(t, 1 H, Jua s = 9.0 Hz, Glc-H-4), 3.67 (dd, 1 H, Jusyer = 2.4 Hz, Glc-H-67), 3.84 (d, 1 H,
Jus e = 12.6 Hz, Glc-H-6), 4.83 (d, 1 H, Ji1y, w2 = 9.0 Hz, Gle-H-1), 7.49(d, 2 H, J = 8.1
Hz, ArH), 7.88 (d, 2 H,J = 8.1 Hz, ArH). ’C NMR (D;0): 8 60.94, 69.53, 72.31, 77.33,
80.11, 86.88, 127.06, 128.83, 129.96, 133.71, 153.62, 163.23,
5-m-Chlorophenyl-3-(8-D-glucopyranosylthio)-1,2,4-triazole (6-6).

[a]p +3 ° (¢ 1, MeOH). 'H NMR (D,0): 4 3.27-3.41 (m, 3 H, Glc-H-2, H-3, H-5), 3.49
(t, 1 H, Jua s = 8.1 Hz, Gle-H-4), 3.61 (dd, 1 H, Jusze = 5.1 Hz, Gle-H-67), 3.79 (dd, 1
H, Jusue = 1.2 Hz, Jue s = 12.3 Hz, Glc-H-6), 4.75 (4, 1 H, Juy1, 12 = 9.9 Hz, Glc-H-1),
7.18-7.27 (m, 2 H, ArH), 7.67 (d, 1 H, J = 7.5 Hz, ArH), 7.73 (s, 1 H, ArH). ’C NMR
(D:0): & 30.27, 60.84, 69,38, 72.15, 77.10, 80.02, 86.67, 123.91, 125.41, 128.42,
130.34, 133.03, 134.08, 153.65, 162.80,

3 -0-Bromopheny!-3-(8-D-glucopyranosylthio)-1,2,4 -trif::_zole (6-7).

[a]p +8 ° (¢ 0.5, MeOH). 'H NMR (D:0): 4 3.25-3.39 (m, 3 H, Glc-H-2, H-3, H-5),
3.45 (t, 1 H, Jueus = 8.1 Hz, Glc-H-4), 3.60 (dd, 1 H, Juspe = 5.1 Hz, Gle-H-6"), 3.77
(dd, 1 H, Jusne = 1.8 Hz, Jysne = 12.3 Hz, Gle-H-6), 4.76 (4, 1 H, Ju; 1z = 9.9 Hz,
Gle-H-1), 7.26 (t, 1 H,J = 7.5 Hz, ArH), 7.34-7.44 (m, 2 H, ArH), 7.65 (d, 1 H,/ = 7.5
Hz ArH). *'C NMR (D-0): 3 60.95, 69.62, 72.37, 77.57, 80.24, 86.85, 122.19, 127.58,
130.49, 131.03, 133.13, 133.62, 153.07, 163.87.

5-p-Bromophenyl-3-(B-D-glucopyranosylthio)-1,2,4-triazole (6-8).
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[a]p +3 ° (¢ 1, MeOH). 'H NMR (D:0): 8 3.27-3.42 (m, 3 H, Glc-H-2, H-3, H-5), 3.49
(1, 1 H, Jua s = 9.0 Hz, Glc-H-4), 3.62 (dd, 1 H, Jyspe = 5.4 Hz, Gle-H-6), 3.79 (dd, 1
H, Jusps = 1.8 Hz, Jus e = 12.3 Hz, Gle-H-6), 4.77 (d, 1 H, Ju\, i = 9.9 Hz, Gle-H-1),
7.46 (d, 2 H, J = 8.4 Hz, ArH), 7.67 (d, 2 H, J = 8.4 Hz, ArH). *C NMR (D;0): 4 60.88,
69.42, 72.22, 77.19,80.05, 86.75, 122.10, 127.36, 130.35, 131.85, 153.75, 163.38.
3-o-Hydroxyphenyl-3-(8-D-glucopyranosylthio)- 1,2,4-triazole (6-9).
[a]p ~10 ° (¢ 0.6, MeOH). "H NMR (D;0): & 3.15-3.30 (m, 3 H, Glc-H-2, H-3, H-5),
3.36 (1, 1 H, Jysus = 8.4 Hz, Glc-H-4), 3.51 (dd, 1 H, Jus i = 5.1 Hz, Gle-H-6"), 3.67 (4,
1 H, Jusne' = 12.3 Hz, Gle-H-6), 4.84 (4, 1 H, Jui, 12 = 9.9 Hz, Gle-H-1), 6.63-6.72 (m,
2 H, ArH), 7.08 (t, 1 H, J = 7.5 Hz, ArH), 7.52 (4, 1 H, J = 7.5 Hz, ArH). 1°C NMR
(D20): 8 60.83, 69.36, 72.09, 77.21, 80.14, 86.47, 117.55, 118.28, 127.62, 130.60,
152.94, 159.69, 162.80.
5-p-Hydroxyphenyl-3-(-D-glucopyranosylthio)- 1,2,4-triazole (6-10).
[a]p +14 ° (¢ 1, MeOH). *H NMR (D;0): 8 3.27-3.43 (m, 3 H, Glc-H-2, H-3, H-5), 3.50
(t, 1 H, Jiu ns = 8.7 Hz, Gle-H-4), 3.63 (dd, 1 H, Juspe = 5.1 Hz, Gle-H-67), 3.79 (d, | H,
Jue,ue = 12.3 Hz, Gle-H-6), 4.78 (d, 1 H, Ju, 1z = 8.7 Hz, Gle-H-1), 6.70 (d, 2 H, J = 8.1
Hz, ArH), 7.67 (d, 2 H,J = 8.1 Hz, ArH). “C NMR (D:0): § 63.44, 71.97, 74.73, 79.69,
82.59, 89.19, 120.97, 121.20, 130.26, 155.72, 167.20, 168.42.
5-0-Methoxyphenyl-3-(-D- glucopyranosylthio)-1,2,4-triazole (6-11).
[a]p +9 ° (¢ 0.5, MeOH). "H NMR (D;0): d 3.25-3.37 (m, 3 H, Glc-H-2, H-3, H-5),
3.47 (1, 1 H,Jua s = 8.7 Hz, Gle-H-4), 3.61 (dd, 1 H, Jus e = 5.1 Hz, Gle-H-6), 3.78 (d,
1 H, Jus e = 12.3 Hz, Gle-H-6), 3.76 (s, 3 H, ArOCH3), 4.76 (d, 1 H, Jyuy 12 = 9.9 Hz,
Gle-H-1), 7.02 (t, 1 H, J = 7.5 Hz, ArH), 7.10 (d, 1 H, J = 8.7 Hz, ArH), 7.39 (1, 1 H, J
= 8.7 Hz, ArH), 7.82 (d, 1 H, J = 7.8 Hz, ArH).”C NMR (D,0): & 56.08, 62.60, 71.12,
73.77, 79.24, 82.06, 87.89, 112.62, 121.22, 121.69, 131.10, 131.79, 154.26, 158.58,
159.10.
5-p-Methoxyphenyl-3-(B-D-glucopyranosylthio)-1,2,4-triazole (6-12).
[a]p =37 ° (¢ 1, MeOH). 'H NMR (D-0): 8 3.24-3.35 (m, 3 H, Glc-H-2, H-3, H-5), 3.44
(t, 1 H, Juans = 8.7 Hz, Glc-H-4), 3.56 (m, 1 H, Gle-H-6"), 3.60 (s, 1 H, ArOCHs), 3.74
(d, 1 H, Juone = 12.3 Hz, Gle-H-6), 4.70 (d, 1 H, Jiy1, 12 = 9.6 Hz, Gle-H-1), 6.82 (d, 2 H,
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J = 8.1Hz, ArH), 7.71 (d, 2 H,J = 8.4 Hz, ArH). "C NMR (D,0): 8 55.30, 60.83, 69.39,
72.19, 77.16, 80.00, 86.73, 114.22, 124.51, 127.19, 153.22, 159.11, 163.93.
5-Phenyl-2-(8-D-glucopyranosylthio)-1,3,4-oxazole (6-13).

'"H NMR (DMSO-dg): & 3.16-3.18 (m, 1 H), 3.31-3.35 (m, 3 H), 3.43 (dd,J = 6.0, 11.7
Hz, 1 H), 3.63 (dd, J = 5.4, 11.7 Hz, 1 H), 4.58 (t,J = 5.7 Hz, 1 H), 5.09 (d, J = 5.1 Hz,
1 H), 5.17 (d, J = 8.7 Hz, 1 H), 5.27 (d, J = 3.6 Hz, 1 H), 5.70 (d, J = 5.4 Hz, 1 H),
7.58~7.60 (m, 3 H), 7.98~8.01 (m, 2 H). “C NMR & 60.86, 69.65, 72.91, 77.97, 81.97,
86.11, 123.20, 126.65, 129.56, 132.22, 161.89, 165.58.
5-o-Methylphenyl-2-(B-D-glucopyranosylithio)-1,3,4-oxazole (6-14).

'H NMR (D;0): 6 2.18 (s, 3 H), 3.45-3.56 (m, 4 H), 3.67 (d, J =12.1 Hz, 1 H), 3.81 (d,
J =12.1Hz, 1H),5.12 (d,7 = 9.3 Hz, 1 H), 6.97~7.30 (m, 2 H), 7.15 (t,J = 7.8 Hz, 1 H),
7.38 (d,J = 7.8 Hz, 1 H). "C NMR 3 21.24, 60.65, 69.03, 72.06, 77.15, 80.53, 85.40,
120.97, 136.20, 128.58, 131.64, 137.86, 161.63, 166.60.

5-p-Methylphenyl-2-( ﬁ;D—glucopyranosylthio) -1,3,4-oxazole (6-15).

'H NMR (DMSO-ds): 6 2.38 (5, 3 H), 3.13-3.19 (m, 1 H), 3.21-3.30 (m, 3 H), 3.42 (dd,
J=6.0,11.7 Hz, 1 H), 3.62 (dd, J = 5.4, 11.7 Hz, 1H), 4.56 (t,J = 5.4 Hz, 1 H), 5.08 (d,
J=5.1Hz, 1H),5.16(d,J = 9.3 Hz, 1 H), 5.68 (d,J = 5.7 Hz, 1 H), 7.38 (d,J = 8.1 Hz,
2 H), 7.88 (d, J = 8.1 Hz, 2 H). >C NMR & 21.83, 61.39, 70.19, 73.47, 78.52, 82.50,
86.67, 121.01, 127.16, 130.66, 142.93, 162.06, 166.22.
5-o0-Hydroxrphenyl-2-(B-D-glucopyranosylthio)-1,3,4-oxazole (6-16).

'H NMR (D-0): 6 3.30-3.47 (m, 3 H), 3.70 (dd,J = 5.1, 12.6 Hz, 1 H), 3.74 (dd, J = 1.8,
12.3 Hz, 1 H), 5.07 (4, J = 9.6 Hz, 1 H), 6.79~6.84 (m, 2 H), 7.26 (1, J = 7.8 Hz, 1 H),
7.47 (4,7 = 8.1 Hz, 1 H). *C NMR § 60.65, 69.07, 72.05, 77.13, 80.58, 85.43, 108.19,
117.04, 120.36, 128.10, 134,17, 155.62, 161.11, 165.43.
3-0-Methoxyphenyl-2-(B-D-glucopyranosylthio)-1,3, 4‘»’-<:u:.'.::;a::rh=,'~ (6-17).

'H NMR (D,0): & 3.46-3.57 (m, 4 H), 3.57 (dd, J = 5.1, 12.6 Hz, 1 H), 3.77 (s, 3 H),
3.85 (d,J = 12.3 Hz, 1 H), 5.14 (d, J = 9.3 Hz, 1 H), 6.85~6.95 (m, 2 H), 7.35~7.47 (m,
2 H). ”C NMR & 55.67, 60.68, 69.10, 72.08, 77.15, 80.60, 85.40, 110.13, 112.25,
120.83, 129.42, 134,26, 157.29, 161.17, 164.88.
J-o-Methylphenyl-2-(B-D-glucopyranosylthio)-1,3,4-thiazole (6-18).
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'‘H NMR (D20): 8 3.45~3.60 (m, 4 H), 3.79 (dd, J = 4.8, 12.3 Hz, 1 H), 3.86~3.90 (m, 1
H), 4.74~4.79 (m, 1 H), 6.66 (d,J = 8.7 Hz, 1 H), 6.83 (t, /= 7.5 Hz, 1 H), 7.25 (t, J =
7.5 Hz, 1 H), 7.64 (d, J= 7.5 Hz, 1 H). ’C NMR $ 60.69, 69.19, 71.96, 77.16, 80.26,
86.09, 114.22, 117.73, 121.00, 125.93, 133.36, 159.92, 166.90, 168.93.
5-p-Bromophenyl-2-(B-D-glucopyranosylthio)-1,3,4-thiazole (6-19).

'H NMR (DMSO-dg): & 3.19~3.22 (m, 3 H), 3.31~3.33 (m, 1 H), 3.47~3.55 (m, 1 H),
3.75 (dd,J = 5.1, 11.7 Hz, 1 H), 4.65 (t,J = 5.4 Hz, 1 H), 493 (d,J= 9.9 Hz, 1 H), 5.12
(d,J = 4.5 Hz, 1 H), 5.26 (s, 1 H), 5.69 (d, J = 5.4 Hz, 1 H), 7.75 (4, J = 8.4 Hz, 2 H),
7.85 (4,7 = 8.4 Hz, 2 H). >C NMR b 60.86, 69.61, 72.72, 77.90, 81.83, 86.17, 124.88,
128.74, 129.36, 132.63, 163.66, 168.07.
5-o-Hydroxyphenyl-2-(-D-glucopyranosylthio)-1,3,4-thiazole (6-20).

'H NMR (D,0): $ 3.36~3.53 (m, 4 H), 3.60 (dd,J =4.8, 12.3Hz, 1 H), 3.76 (d, ] = 12.3
Hz, 1 H), 4.71 (d, J = 9.3 Hz, 1 H), 6.46 (1,J = 8.7 Hz, 1 H), 6.65 (d,J = 9.0 Hz, 1 H),
7.11 (t,J = 8.4 Hz, 1 H), 7.80 (d, /= 8.4 Hz, 1 H). “C NMR 3 60.69, 69.19, 71.76, 77.16,
80.26, 86.09, 114.22, 117.73, 121.00, 125.93, 133.36, 159.92, 166.90, 168.93.
5-p-Hydroxyphenyl-2-(-D-glucopyranosylthio)-1,3,4-thiazole (6-21).

'H NMR (D;0): 3 3.40~3.56 (m, 4 H), 3.76 (dd,J = 5.1, 12.6 Hz, 1 H), 3.93 (dd,J = 1.8,
12.6 Hz, 1 H), 4.91 (d,J = 9.9 Hz, 1 H), 6.71 (d,J = 8.7 Hz, 2 H), 7.54 (d, /= 8.7 Hz, 2
H). °C NMR 6 60.69, 69.22, 72.09, 77.12, 80.34, 86.04, 116.28, 118.56, 129.61,
160.45, 167.06, 172.76.

5-0-Methoxyphenyl-2-(8-D-glucopyranosylthio)- 1,3,4-thiazole (6-22).

'H NMR (D;0): 6 3.45~3.60 (m, 4 H), 3.79 (dd, J = 4.8, 12.3 Hz, 1 H), 3.86~3.90 (m, 1
H), 4.74~4.79 (m, 1 H), 6.66 (d,J = 8.7 Hz, 1 H), 6.83 (t, /= 7.5 Hz, 1 H), 7.25 (1, J =
7.5 Hz, 1 H), 7.64 (d, J= 7.5 Hz, 1 H). ’C NMR & 55.72, 60.19, 68.47, 71.28, 77.59,
80.07, 86.63, 112.05, 114.86, 117.88., 121.45, 130.56, 156.21, 162.79, 163.56.
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¥7); Elementar Vario BT E MG VGZAB-HS(FAB)R B {; X4 % B3
B CGREZE). RS- BB A3 OET (AVOCADO), HKAHAGHAH
i BRARME, 2T%. ERAFLE,

. 3$iF-5-5%8-1,24-=Z0, 2-3HH-5-FE-1,34-T8 "M, 2-FidE-5-5%-1,3 4-
G AT RN AR
a. 3-FRE-S-FE-1,24-ZMHHE

1 0.01 mol FEEHHE T 25 ml 1.2 MRIEEERS, 2R /51C 0.02 mol BIFRERLALH
B fsrftinA, T EERR 5~6 /DR, PERKERGRBE, “wilfEidE, AX
BAKREGABEEEMR, ETREVHEEAT T RN,

B L P18 89 5 Bt E B R 0.08 mol 3 T 25 ml 10% NaOH K¥E#H P, F
W R ER 6~7 hatfE, S, A, AHLRERLERSIpH = 2-3, BXKE
BEEF, Kk, T, ZHESAE, 83-585-HE-1,24-Z 8. HFA5R
5 ° YA,

b. 2-3REE-5-FF 5-1,3,4-1E — MR & 1€

A K FEEME 80 mmol, KOH 0.12 mmol ¥ TiEEH) 95% 2B 5 B 218
10.12 mol CS,, #HEIRME T HoS BT (A48 /PR, RIS, &H
LRLEE, BIA500mlAKP, ARIEMEBILE pH = 2-3, FERKBAGITE,
PHIE, AK¥, BT, AEKZBELSR, BOtiHReE. BA5MmEYS .
c. -3 3E-5- %5 3-1,3,4- I8 — Mkl U7

% 0.05 mol {5 BB, IIABIEET 0.075 mol EAHAH 250 ml X LK Z
BEH, FRRSTREIENE, W0 0.075 mol M “HALEK, FRHIH RN 24 Ht,
WA 50 ml oK 28K, SkeE/RRY 2 /06, g, AXKZB%ETEN &K
Wik, TR, BREHREAREG. KEFH T BBE_MAFRE, LFEH—
Bk, RTEE#HITT P RN,

B 25 B8 10 75 BRI B AC F R 0.02 mol, TSR R{F4URNEE. 40t
WA B AR 2L - RIS R I BIVK R IR R P (B R EATE 5 ml kB
), [FRIEAMHEE, HiEHARBEIBIE 6C. (BWEREMAG, KK
PE 35 040, SERBRISIMEA 300 WBUKR (BRMHATE 50 UK. Bk,

g -




=M 2008 Tafi - 3

trib KEG G’ K, Mg, Kk, CEESLR, 82-58-5-MFE-1-3-4-B .,
RS CRE " A
2. RICLBHF AR .

¥ 6.6 g D-FIHMEF 28 ml ZERET I 100m! BUESSRT, BREPMA=
TRIER, RAZSZENFFEG. B RGeM, RRAMERNRITEE SR, 4
B EHOE SR NI E NG KEP, 29 10-15 min J5 BTBER K ROV SE I
VARE . HE TEKAE Eindh 2 h, BRUEZR H B R H 2 REET A [ N AR BB 285,
FRYEANKKP B AR A2 B E .

R SBEAL R ERER 4.1 M ) HBr- ZBSE W A SRR /R 3 mL B EL ) I A\ [ S

PR BESHE, HAMEEETSSEMRB0-60 min). FIEBEEAKKSR, B
CHCL ZEUERFITTE, BHUEHWEMN NaHCO, /KBBYEE P EH K. &
HLUZEH MeSO, TRIFET, FiBmRY A ME:. 28 =1.1 BBEW, Bk
REAZBHEEE, 7™ N 93-97%.,
3. 5-9E-3-N-(2,3,4,6-19-0- Z Bt %E-B-D- TR A BE 3L )-1,3,4-18 ~ We/1 3 4-188 —
-2-Brfd K 5-5H-3-(2,3,4,6-0-O- LB -B-D-TE B HE I )-1,2,4- = Meall, 5.3 &E
-2-(2,3,4,6-10-0- Z Bt Z-B-D- Mt " # B 3E)-1,3,4-T8 — M /1,3 4-BE — AT AN S
5%

FREX 1 mmol KOH ¥ T4 10 ml ZEEP, FIA 1 mmol 3-3iH-5- 35 5-1,2,4-
= ME(ER 2-3REE-S- 5 E-1,3,4- 08 T, 23RBS 5 H-1,3,4-E M, HEBH 0.5
h (WRFWETTRES ML B KFRER) . A 1 mmol R ZBEH RS,
ERHH, ARTEFERABEOEIIR, RN 12 h GHRTHEFAEYESH
RIRBEIRA, B, #EBaaRk. X -3RE-5- 5 5E-1,24- M1y
RREF, PYPHRAE Sb —F; ME 2-3KE-5- 531,348 M 2.3 5-5-F %
-1,3,4-IE “HRIR M, 5 Sa 1 5b B 5 F PE:EEA=6:1~1:1 24T,
AR E] N-F0 S-FEEHIF=4), o 5b B} SHEEHE EE~Y).
4. 5-759%-3-B-D-I R R BEHE-1,2,4- =Mk 5-355-2-8-D- ML BB 31,3, 4-1 — g
/1,3,4-T8 M EYI B BR
K 5-578-3-(2,3,4,6-19-0- ZBEHE-B-D-MELKS HHE R )-1,2,4- = M4(0.2 mmol)
A 2] NaOMe (0.5 M)-MeOH (3 ml) P EiE M, TLC REBEE LAY 5 R S4,
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5- 75 %-2-(2,3,4,6-19-0- LB 35 - B-D- Mk g BT B 45 )-1,3,4-08 M /1,3,4- 1 — (0.2
mmol) i A B A& K PR, EiEHHE, TLCREZLEY 5 RKNE
[ R 1R 5 WA Jm L B AT 1R K B OR3P 7= 6.

23 ]Ik
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Chem. 2002, 45, 2589.
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F=F  3-FRIREFEAC-L, 3, 4, 5-DU - 2-F AR HFE R
fTEYIRIE R

g

EXLEBBREL, SRT RIS IE-S- 1,24 50, 23255 K13 4-
N s 2-SRAE-5-05H-1,3,4-1 T, I ERIE X 3-8 -2-FAN- I Bk B 30 LRI
B R R AL S MBI T EH B EMEHNET, SR T 32 MR E LR
ATEY). DR HEG VA P ROWAREE, 7% 3B ER 1N R3IA Z B 2R Z B T
REEEERACIE, ST 36 MEIHTAEY. AL S YA, BRI RTES VLT 4
#.

EHEREEYRF RN EEEAGEESE . W, XEFRNH
AYiBE I 254 Libenzapril 3 Benazeprilat, KBB4 0 (785 & oK 45 (L6
WHEF, BYESHBRATHIALEA D —. XA MLCEESE 2-84F
HEREHEEERE. Hih, REKEERSWE L-692,429 R 1L-739,943 44
SEEEE . UL, BIWLER. SPEFRECRERESHRZE T IREL
MR, W HBITEHEMEISFIERRANRAZ—, WENTEZELSF
- E AR RS s - BR TR AR T £ Y.

Hz NC,‘ Hﬂ PhHEC ch

}_CODH }-COOH
INH ' HNH
N N
HOOCH,C HOGCH,C
L ibenzapril Bennazeprilat

{662,420
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S, RBLEYin: 124-=M, 134870, 134-BE M EG) T
K EYE ML R AR 2, Pathak A1 Sharm 32!, 1,2,4-=MEUCIIIREIE &
Wt AT AR L S R ER P EEM. BT, 2MMbEW & Al R
i 2N BAAESYEEN S FER— M FRHERE, CIEEEENR S
BEAFBRREYBEENTEY. A, BRNAERT —RI 3-3E-5-755-1,24-
SME, 2-FEE-S- 05 EE-1,3,4-RE M 2.3 E-5-05 21,3, 4- T, @ IR PR
3-H2-FARF B E 3 M LRI R, ¥R G TSI A BEEH B
g, ART —RIIEFEREANHTEY, UHIREBETEESHOLEGD.

#ER 51

1 ARk

M. -TUEEFEHEZRCE N EEHHE 3R 2-BAEHELRLE., DUF
BERE N BRI SR T — B 3- i E-5- 5 5-1,2,4- 5 235 - 5- 5 B - 1,3, 4-BE g
2-$MEE-5- 5 HE-1,3,4-0E 0, A AERIR TR 3-R-2-FACE I B 3 A ERISRAZ
BRI, B S I ABIEHBREMESH, SR T 33 M HEFRR
BIRWATEY. A TREEEFVEFPEEEE, MEFHEER 1-N A5
AL IMZBERT BREERARE, ST HE 36 NFATEY, UNFIREHER
K& . Aﬁi%«‘-ﬁﬁﬂ?

sz
NHaﬂH HCI
Acetone

H O

Ft‘ooc:Hzc ©
3

R?
I ﬁ*r
3ord + R? %~ TSH "EOH
R'OOCH C
X = NH 0,5
R! = Et, Bu

Scheme 3-1
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2 VRS R R

Mp

Comp. R R’ X °C) M*(m/z)  Yield (%)
5-1 H Me 0 161-163 275 94.1
5-2 H Ph 0 201-203 337 95.7
5-3 H Py 0 218-220 338 93.3
5-4 H m-Me-Ph O 183-185 351 90.7
5-5 H p-Me-Ph 0 228-230 351 93.2
5-6 H o-Cl-Ph 0 180-182 371 90.2
5-7 H m-Cl-Ph 0 196-198 371 86.4
5-8 H p-Cl-Ph O 221-224 371 95.6
5-9 H o-Br-Ph 0 149-150 415 92.0
5-10 H p-Br-Ph 0 241-243 415 93.5
3-11 H p-OH-Ph 0 242-243 353 95.1
5-12 H o0-MeO-Ph 0 199-201 367 68.2
5-13 " Et Ph 0 153-155 423 78.8
5-14 Et Py 0 136-138 424 68.1
5-15 ‘Bu Me 0 158-160 389 66.8
5-16 ‘Bu Py 0 123-126 452 78.5
5-17 ‘Bu 0-Cl-Ph O 136-138 485 69.4
5-18 ‘Bu m-Cl -Ph 0 138-141 485 68.1
5-19 ‘Bu o-Br-Ph 0 134-136 529 62.8
5-20 ‘Bu 0-OH-Ph O 137-139 467 75.0
5-21 ‘Bu p-OH-Ph 0 118-120 467 60.2
5-22 ‘Bu 0-MeO-Ph 0 174-175 481 68.8
5-23 ‘Bu p-MeO-Ph 0 141-144 481 52.2
5-24 H Ph NH 212-214 336 83.6
5-25 H Py NH 136-139 337 65.3
5-26 H m-Me-Ph NH 240-242 350 6.8
5-27 H p-Me-Ph NH 226-230 350 70.5
5-28 H m-Cl-Ph NH 248-250 370 66.9
5-29 H p-Cl-Ph NH 212-213 370 89.1
5-30 H 0-OH-Ph NH 225227 352 86.5
5-31 H p-OH-Ph NH 290-291 252 89.7
5-32 H 0-MeO-Ph NH 248-250 366 83.5
5-33 H p-MeO-Ph NH 231-232 366 85.4
5-34 Et Ph NH 158-160 422 55.1
5-35 Et Py NH 136-138 423 86.2
5-36 Et m-Me-Ph NH 155-157 436 82.0
5-37 Et p-Me-Ph NH 181-183 436 63.8
5-38 Et 0-OH-Ph NH 227-229 438 77.8
5-39 Et p-OH-Ph NH 212-214 438 54.5
5-40 Et 0-MeO-Ph NH 205-207 452 83.4
5-41 Et p-MeO-Ph NH 154-156 452 89.8
5-42 ‘Bu Ph NH 196-198 450 62.7
5-43 ‘Bu Py NH 208-210 451 80.3
5-44 ‘Bu p-Me-Ph NH 200-201 464 56.4
5-45 ‘Bu m-Cl-Ph NH 205-207 484 80.0
5-46 ‘Bu p-Cl-Ph NH 206-208 484 60.5
5-47 ‘Bu 0-MeO-Ph NH 155-157 480 84.7
5-48 H Me S 155-156 291 61.7
5-49 H Ph S 205-208 353 99.0
5-50 H m-Me-Ph S 227-229 367 67.9
5-51 H p-Me-Ph S 215-217 367 85.1
5-52 H m-Cl-Ph S 197-199 387 82.9
5-53 H p-Cl-Ph S 239-241 387 63.8
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r—

Mp

Comp. R R’ X €C) M*(m/z)  Yield (%)
5-54 H p-Br-Ph S 248-250 431 82.5
5-55 H p-OH-Ph S 200-202 369 68.3
5-56 H o-MeQ-Ph S 246-247 383 69.5
5.57 H p-MeO-Ph S 213-215 383 79.4
5-58 Et Me S 86-88 377 89.3
5-59 Et Ph S 248-250 439 72.7
5-60 Et m-Me-Ph S 157-159 453 64.5
5-61 Et p-Me-Ph S 163-164 453 70.2
5-62 Et 0-MeO-Ph S 220-222 469 94.5
5-63 ‘Bu Me S 168-170 405 69.0
5-64 ‘Bu m-Me-Ph S 157-159 481 77.3
5-65 ‘Bu m-Cl-Ph S 155-156 501 41.5
5-66 ‘Bu p-Cl-Ph S 184-186 501 60.3
5-67 ‘Bu p-Br-Ph S 186-188 545 67.2
5-68 ‘Bu 0-MeQ-Ph S 177-178 497 65.0

KiE: Ll CDClL Bk DMSO-ds A7, SHr& RS R RS ki
TTHE. EHBNE 107 N LHELE 7.99~9.88 ppm HIR — N 88&, ZeEFq
HEREMEA, UEMBAKEE; Y1 NE#H 2R ZEBERAREEE 1.2
EAHR =B, f£42 AL H NN ER, F 4.5 K 4.7 EE 0 HIHBRAA— B,
B 1AL N B ECERTERREGE 14 £AHUWBRRE, £437 4.6
EEAAMBIRA 8. FF LT HIE 6.88~8.12 ppm, BEFEIRH P
R —IHH L Eeg, A7 EUER, ATUFENHERNES. iR amE
4.5~4.7 ppm R HAH —H dd &, ZXREIRE 34 C LR TR . BEESZSH
BAL (4-62) C ERADRFHEE . ZFHRFRASN, HEMEUT a-H F e-H.
FEFE EX R F 2.50 ppm A4 F0 2.80 ppm EAKIPIHA L ELE. 4L, 7F 3.0 ppm
EEM I RFHERLERE, IRERE 5O C LW RTFRE. HE4EH)
WEMBE G .

Filh: FrANAYNS TETHAMMEEBRAD, K4 1%5E, ThR
NEFBRETDMB, Tk miz=159 fHE1%,

ban

5-1 'H NMR (DMSO-dy) 8: 2.28-2.39 (m, 1H), 2.41 (s, 3H), 2.73-2.88 (m, 3H), 4.373
(dd, J=6.9, 11.7 Hz, 1H), 7.03 (d, J = 8.1 Hz, 1H), 7.12-7.17 (m, 1H), 7.24-7.32 (m, 2H),
10.20 (s, 1H). C NMR (DMSO-ds) &: 11.18, 29.83, 37.34, 50.18, 122.91, 126.34,
128.32, 130.52, 133.65, 138.20, 162.77, 165.55, 169.76. Anal. Calcd. for Ci3H;3N;0,S:
C, 56.71; H, 4.76; N, 15.26. Found: C, 56.92; H, 4.62; N, 15.43.
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5-2 'H NMR (CDCl;3) &: 2.41-2.61 (m,1H), 2.72-2.83 (m, 1H), 2.97-3.15 (m, 2H), 4.96
(dd,J = 7.5, 11.4 Hz, 1H), 7.09 (d, J = 6.9 Hz, 1H), 7.16-7.21 (m, 1H), 7.25-7.30 (m,

2H), 7.43-7.53 (m, 3H), 7.94 (dd, J = 1.6, 7.8 Hz, 2H), 8.52 (5,1H). ’C NMR (CDCl,) b:
29.78, 36.69, 49.22, 122.52, 123.40, 126.59, 126.70, 128.04, 128.96, 130.04, 131.61,

133.20, 136.36, 163.24, 165.57, 170.75. Anal. Calcd. for CisH;sN;0.S: C, 64.08; H,

4.48; N, 12.45. Found: C, 64.36; H, 4.50; N, 12.16.

5-3 '"H NMR (DMSO-ds) 6: 2.39-2.47 (m,1H), 2.80-2.92 (m, 3H), 4.57 (dd, J = 7.2,

11.7 He, 1H), 7.09 (d,J = 7.8 Hz, 1H), 7.20 (1,J = 7.5 Hz, 1H), 7.30-7.38 (m, 2H), 8.81

(d,J = 6.3 Hz, 2H), 8.81 (d,J = 6.3 Hz, 2H), 10.32(s, 1H). °C NMR (DMSO-ds+CDCls)
5: 28.29, 35.35, 48.53, 118.49, 120.97, 124 .48, 126.39, 128.44, 128.93, 131.51, 136.15,

149.39, 162.11, 163.51, 168.08. Anal. Calcd. for C;7H14N40.S: C, 60.34; H, 4.17; N,

16.56. Found: C, 60.48; H, 3.98; N, 16.23.

5-4 'H NMR (DMSO-ds+CDCls) 8: 2.33 (s, 3H), 2.38-2.41 (m, 1H), 2.69-2.73 (m, 1H),

2.80-2.96 (m, 2H), 4.49-4.54 (m, 1H), 7.02 (d, J = 7.8 Hz, 1H), 7.03-7.10 (m, 1H),

7.17-7.32 (m, 4H), 7.61-7.63 (m, 2H). >C NMR (DMSO-ds+CDCl;) 8: 20.83, 29.34,

36.43, 49.31, 121.98, 122.82, 123.23, 125.47, 126.48, 127.38, 128.63, 129.44, 132.13,

132.57, 138.43, 162.75, 165.01, 169.29. Anal. Calcd. for CioH;sN30,S: C, 64.94; H,

4.48; N, 11.96. Found: C, 65.00; H, 4.59; N, 12.15.

5-5 'H NMR (DMSO0-ds+CDCl3) &: 2.32 (s, 3H), 2.35-2.39 (m, 1H), 2.66-2.72 (m, 1H),

2.84-2.96 (m, 2H), 4.51 (d4, J = 7.2, 11.4 Hz, 1H), 7.01 (d, J = 7.5 Hz, 1H), 7.01-7.03

(m, 1H), 7.16-7.22 (m, 4H), 7.71 (d, J = 8.4 Hz, 2H), 9.95 (s, 1H). C NMR

(DMSO-de+CDClL) &: 20.31, 28.55, 35.65, 48.49, 119.37 121.17, 124.67, 125.20,

126.59, 128.59, 131.77, 136.36, 140.95, 161.70, 164.23, 168.58. Anal. Calcd. for

CisH17N30,8: C, 64.94; H, 4.48; N, 11.96. Found: C, 65.12;: H, 4.54: N, 12.23.

5-6 'H NMR (CDCl;) &: 2.47-2.52 (m, 1H), 2.76-2.80 (m, 1H), 2.99-3.10 (m, 2H), 4.68

(dd,J = 4.8, 11.7 Hz, 1H), 7.08 (d, J = 7.5 Hz, 1H), 7.15-7.50 (m, 6H), 7.88 (d,/ = 7.2

Hz, 1H), 8.69 (s, 1H). C NMR (CDC}) 6: 29.76, 36.78, 49.28, 122.53, 126.64, 126.97,
128.01, 129.95, 130.76, 131.16, 132.25, 132.86, 133.15, 136.44, 163.88, 170.70. Anal.

Calcd. for C1gH4CIN;OsS: C, 58.14; H, 3.79; N, 11.30. Found: C, 57.93; H, 3.84: N,

11.17.
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5-7 'H NMR (DMSO-ds+CDCls) &: 2.32-2.40 (m, 1H), 2.73-2.77 (m, 1H), 2.80-2.98
(m, 2H), 4.51 (dd, J = 6.3, 11.1 Hz, 1H), 7.05 (d, J = 7.5 Hz, 1H), 7.06-7.13 (m, 1H),
7.20-7.26 (m, 2H), 7.44-7.53 (m, 2H), 7.77-7.80 (m, 2H), 10.16 (s, 1H). °C NMR
(DMSO-ds+CDCly) &: 27.75, 34.84, 47.98, 120.53, 122,97,1 123.17, 123.95, 124.16,
125.90, 128.01, 129.22, 129.84, 131.12, 132.68, 135.84, 161.90, 162.05, 167.47. Anal.
Calcd. for CisH4CIN3OaS: C, 58.14; H, 3.79; N, 11.30. Found: C, 58.08; H, 3.99; N,
11.16. |

5-8 '"H NMR (DMSO-ds+CDCls) : 2.34-2.41 (m, 1H), 2.70-2.74 (m, 1H), 2.81-2.95
(m, 2H), 4.51 (dd, J = 6.6, 11.4 Hz, 1H), 7.02 (d, J=7.8 Hz, 1H), 7.04-7.11 (m, 1H),
7.17-7.22 (m, 2H), 7.43 (d,J = 8.1 Hz, 2H), 7.81 (d,J = 8.1 Hz, 2H), 10.09 (s, 1H). °C
NMR (DMSO-ds+CDCls) &: 28.08, 35.18, 48.21, 120.35, 120.78, 124.23, 126.16,
126.32, 127.84, 128.24, 131.34, 135.76, 136.01, 161.94, 162.77, 167.89. Anal. Calcd.
for Cy5H,4CIN30,S: C, 58.14; H, 3.79; N, 11.30. Found: C, 58.14; H, 3.62; N, 10.94.
5-9 'H NMR (CDCh) &: 2.44-2.55 (m, 1H), 2.74-2.82 (m, 1H), 2.94-3.14 (m, 2H), 4.68
(dd,J = 7.5, 11.7 Hz, 1H), 7.09 (d, J = 7.5 Hz, 1H), 7.15-7.69 (m, 5H), 7.82 (d,J = 1.8
Hz, 1H), 7.84 (4, 7 = 1.8 Hz, 1H), 8.73 (s, 1H). >C NMR (CDCls) &: 29.76, 36.89,
49.34, 121.26, 122.55, 124.64, 126.65, 127.51, 128.01, 129.95, 131.20, 132.35, 133.15,
134.48, 136.42, 163.88, 164.32, 170.70. Anal. Calcd. for C1gH4BrN305S: C, 51.93; H,
3.39; N, 10.09. Found: C, 52.17; H, 3.64; N, 9.87.

5-10 ‘H NMR (DMSO-ds+CDCls) 8: 2.34-2.41 (m, 1H), 2.72-2.78 (m, 1H), 2.81-2.94
(m, 2H), 4.50 (dd, J = 6.9 Hz, 1H), 7.03 (d, J = 7.8 Hz, 1H), 7.08-7.12 (m, 1H),
7.20-7.25 (m, 2H), 7.62 (d, J = 8.1 Hz, 2H), 7.75 (4, J = 8.1 Hz, 2H), 10.15 (s, 1H). °C
NMR (DMSO-ds+CDCl3) &: 27.81, 34.95, 48.03, 120.55, 123.98, 125.93, 126.30,
128.04, 130.62, 131.16, 135.86, 161.70, 162.61, 167.53. Anal. Calcd. for
CisH4BrN;O,:S C, 51.93; H, 3.39; N, 10.09. Found: C, 52.12; H, 3.32; N, 9.87.

5-11 'H NMR (DMSO-ds+CDCls) 8: 2.31-2.41 (m, 1H), 2.72-2.92 (m, 3H), 4.46 (dd,J
== 6.9, 11.7 Hz, 1H), 6.86 (d,J = 9.0 Hz, 2H), 7.04 (d, J = 8.1 Hz, 1H), 7.08-7.11 (m, 1H),
7.13-7.26 (m, 2H), 7.67 (4, J = 9.0 Hz, 2H), 10.01 (s, 1H), 10.15 (s, 1H). °C NMR
(DMSO-ds+CDCl3) 8: 27.64, 34.87, 47.79, 112,03, 114.29, 120.42, 123.81, 125.80,
126.39, 127.93, 131.11, 135.80, 159.07, 159.94, 163.44, 167.47. Anal. Caled. for
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CiaH1sN3058: C, 61.18: H, 4.28: N, 11.89. Found: C, 61.02; H, 3.91; N, 12.16.

5-12 'H NMR (CDCl3) &: 2.41-2.56 (m, 1H), 2.70-2.81 (m, 1H), 2.70-2.81 (m, 1H),
2.96-3.12 (m, 2H), 3.88 (s, 3H), 4.68 (dd, J = 7.2, 11.4 Hz, 1H), 6.99-7.09 (m, 3H),
7.15-7.20 (m, 1H), 7.24-7.29 (m, 2H), 7.46 (1d,J = 1.2, 7.8 Hz, 1H), 7.81 (dd, J = 1.2,
7.5 Hz, 1H), 8.46 (s, 1H). '°C NMR (CDCls) &: 29.81, 36.84, 49.21, 55.81, 111.79,
112.52, 120.61, 122.52, 126.64, 127.98, 130.00, 132.97, 133.28, 136.41, 157.62,
162.80, 164.31, 170.83. Anal. Caled. for C;gHiyN;05S: C, 62.11; H, 4.66; N, 11.44.
Found: C, 62.36; H, 4.79; N, 11.35.

5.13 'H NMR (CDCls) 8: 1.23 (1, J = 7.2Hz, 3H), 2.43-2.53 (m, 1H), 2.71-2.75 (m, 1H),
2.90-2.98 (m, 1H), 3.45-3.54 (m, 1H), 4.10-4.21 (m, 2H), 437 (d, J = 17.1 Hz, 1H),
4.66 (dd, J = 8.1, 11.4 Hz, 1H), 4.77 (4, J = 17.1 Hz, 1H),7.18-7.34 (m, 4H), 7.40-7.46
(m, 3H), 7.90-7.93 (m, 2H). *C NMR (CDCL) &: 13.96, 29.18, 36.80, 49.40, 50.50,
61.37, 122.56, 123.40, 126.50, 127.45, 128.10, 128.87, 129.84, 131.49, 134.93, 140.66,
163.30, 165.45, 168.32, 169.39. Anal. Calcd. for CpHaN3O4S: C, 62.40; H, 5.00; N,
0.92. Found: C, 62.54; H, 4.98; N, 10.16.

5.14 'H NMR (CDCls) &: 1.19-1.24 (m, 3H), 2.41-2.52 (m, 1H), 2.68-2.75 (m, 1H),
2.85-2.99 (m, 1H), 3.44-3.51 (m, 1H), 4.09-4.20 (m, 2H), 4.37 (d, J = 17.4 Hz, 1H),
4.63-4.70 (m, 1H), 4.73 (d, J = 17.4 Hz, 1H), 7.17-7.33 (m, 4H), 7.76 (dd, J = 1.8, 6.0
Hz, 2H), 8.73 (d4, J = 1.8, 6.0 Hz, 2H). “C NMR (CDCls) &: 13.95, 29.13, 36.61, 49.54,
50.55, 61.42, 119.85, 122.58, 127.52, 128.18, 129.84, 130.39, 134.79, 140.60, 150.69,
163.59, 164.98, 168.28, 169.13. Anal. Calcd. for C;;H2oN404S: C, 59.42; H, 4.75; N,
13.20. Found: C, 59.54; H, 4.70; N, 13.06.

5.15 'H NMR (CDCl) &: 1.14 (s, 9H), 2.42 (s, 3H), 2.63-2.71 (m, 1H), 2.83-2.91 (m,
1H), 3.43-3.46 (m, 1H), 4.24 (d, J = 16.8 Hz, 1H), 4.50-4.57 (m, 1H), 4.64 (d, J = 16.8
Hz, 1H), 7.13-7.32 (m, 4H). *C NMR (CDCl;) &: 10.833, 27.882, 29.317, 36.888,
49,31, 51.30, 82.11, 122.38, 127.25, 128.03, 129.80, 134.86, 140.85, 163,16, 164.38,
167.28, 169.22. Anal. Caled. for CisHa3N30,S: C, 58.59; H, 5.96; N, 10.79. Found: C,
$8.54; H, 5.79; N, 10.65.

5-16 'H NMR (CDCL) &: 1.41 (s, 9H), 2.44-2.55 (m, 1H), 2.70-2.76 (m, 1H), 2.90-2.99
(m,1H), 3.50-3.53 (m, 1H), 4.28 (4, J = 17.1 Hz, 1H), 4.68 (4, J=17.1 Hz, 1H),
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4.65-4.71 {m, 1H), 7.17-7.35 (m, 4H), 7.78-7.80 (d, J = 6.6 Hz, 2H), 8.75-8.77 (d,J =
6.6 Hz, 2H). *C NMR (CDCl;) &: 27.94, 29.33, 36.67, 49.71, 51.39, 82.28, 119.95,
122.50, 127.45, 128.19, 129.89, 130.50, 134.83, 140.85, 150.78, 163.64, 165.13,
167.30, 169.05. Anal. Caled. for Co3Ha4N304S: C, 61.05; H, 5.35; N, 12.38. Found: C,
61.11; H, 5.24; N, 12.16.

5-17 '"H NMR (CDC}) &: 1.41 (s, 9H), 2.45-2.55 (m, 1H), 2.71-2.75 (m, 1H), 2.92-2.98
(m, 1H), 3.47-3.54 (m, 1H), 4.25 (d,J = 16.8 Hz, 1H), 4.62-4.67 (m, 1H), 4.71 (d, J =
16.8 Hz, 1H), 7.16-7.50 (m, 7H), 7.86-7.89 (m, 1H). ’C NMR (CDCls) &: 27.93, 29.35,
36.90, 49.57, 51.30, 82.21, 122.47, 122.61, 126.99, 127.37, 129.84, 130.71, 131.17,
132.22, 132.82, 134.93, 140.85, 163.71, 164.05, 167.31, 169.19. Anal. Caled. for
C4Ho4CIN3O4S: C, 59.31; H, 4.98; N, 8.65. Found: C, 59.40; H, 4.79; N, 8.53.

5-18 'H NMR (CDCl) &: 1.41 (s, 9H), 2.44-2.54 (m, 1H), 2.69-2.76 (m, 1H), 2.87-3.00
(m, 1H), 3.46-3.58 (m, 1H), 4.27 (d, J = 17.1 Hz, 1H), 4.63-4.73 (m, 2H), 7.17-7.47 (m,
6H), 7.83 (dd, J = 1.2, 7.8 Hz, 1H), 7.90 (d, J = 1.8 Hz, 1H). °C NMR (CDCl3) 8: 27.94
29.35, 36.74, 49.59, 51.37, 82.25, 122.49, 124.65, 125.05, 126.52, 127.42, 128.16,
129.89, 130.35, 131.60, 134.89, 135.06, 140.86, 164.00, 164.31, 167.33, 169.19. Anal.

?

Calcd. for CagHo4CIN3O4S: C, 59.31; H, 4.98; N, 8.65. Found: C, 59.48; H, 4.93; N,
8.37.

5-19 'H NMR (CDCl) 8: 1.41 (s, 9H), 2.46-2.56 (m, 1H), 2.69-2.75 (m, 1H), 2.87-3.01
(m, 1H), 3.47-3.58 (m, 1H), 4.26 (d,J = 17.1 Hz, 1H), 4.63-4.68 (m, 1H), 4.71 (d, J =
17.1 Hz, 1H), 7.16-7.43 (m, 6H), 7.68 (d,J = 7.5Hz, 1H), 7.37 (d,J = 7.8Hz, 1H). V'C
NMR (CDCl) &: 27.93, 29.35, 37.06, 49.68, 51.28, 82.24, 121.26, 122.50, 124.64,
127.39, 127.52, 128.10, 129.84, 131.19, 132.35, 134.51, 134.96, 140.85, 164.08,
164.25, 167.31, 169.19. Anal. Calcd. for CosH24BrN3O4S: C, 54.34; H, 4.56; N, 7.92.
Found: C, 54.54; H, 4.62; N, 8.15.

5-20 '"H NMR (CDCh) &: 1.48 (s, 9H), 2.46-2.57 (m, 1H), 2.71-2.77 (m, 1H), 2.88-3.02
(m, 1H), 3.47-3.59 (m, 1H), 4.30 (4, J = 16.8 Hz, 1H), 4.62-4.72 (m, 2H), 6.96 (td, J =
1.2, 7.5 Hz, 1H), 7.06 (d,J = 8.4 Hz, 1H), 7.21-7.42 (m, SH), 7.64 (dd,.7 = 1.8, 7.5 Hz,
1H), 9.77 (s, 1H). *C NMR (CDCl3) &: 27.93, 29.32, 36.80, 49.69, 51.39, 82.28, 107.74,
117.33, 119.89, 122.47, 126.43, 127.48, 128.19, 129.87, 133.52, 134.82, 140.82,
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157.01, 162.86, 164.87, 167.28, 169.02. Anal. Caled. for CayH,sN;0sS: C, 61.65; H,
5.39; N, 8.99. Found: C, 61.88; H, 5.24; N, 9.04,
5-21 'H NMR (CDCl3) &: 1.41 (s, 9H), 2.42-2.52 (m, 1H), 2.70-2.88 (m, 2H), 3.46-3.53
(m, 1H), 4.28 (d,J = 17.1 Hz, 1H), 4.62 (dd, J = 7.5, 12.3 Hz, 1H), 4.71 (d,J = 17.1 Hz,
1H), 6.84 (d, J = 8.7 Hz, 1H), 7.17-7.35 (m, 4H), 7.65 (d,J = 8.7 Hz, 1H), 8.70 (s, 1H).
C NMR (CDCls) &: 18.25, 27.93, 29.30, 36.38, 48.93, 51.65, 58.39, 82.48, 114.44,
116.04, 122.65, 127.57, 128.26, 128.47, 129.80, 134.83, 140.71, 160.19, 162.20,
165.80, 167.41, 169.79. Anal. Calcd. for CH2sN30sS: C, 61.65; H, 5.39; N, 8.99.
Found: C, 61.45; H, 5.43; N, 9.17.
5-22 'H NMR (CDCls) &: 1.40 (s, 9H), 2.44-2.54 (m, 1H), 2.67-2.74 (m, 1H), 2.88-3,01
(m, 1H), 3.46-3.53 (m, 1H), 3.87 (s, 1H), 4.25 (d,7 = 17.1 Hz, 1H), 4.62-4.69 (m, 1H),
4.71(d,J = 17.1 Hz, 1H), 6.99 (d,J = 8.1 Hz, 1H), 7.01 (t,J = 7.8 Hz, 1H), 7.15-7.34 (m,
4H), 7.45 (t, J = 7.8 Hz, 1H), 7. 79 (d, J = 8.1 Hz, 1H). °C NMR (CDCL) &: 27.91,
29.36, 36.95, 49.50, 51.25, 55.80, 82.16, 111.77, 112.55, 120.56, 122.42, 127.28,
128.03, 129.81, 130.06, 132.90, 135.00, 140.88, 157.61, 162.96, 164.19, 167.36,
169.39. Anal. Calcd. for C;sH2,N30sS: C, 62.35; H, 5.65; N, 8.73. Found: C, 62.27; H,
5.58; N, 8.91.
5-23 'H NMR (CDCls) &: 1.41 (s, 9H), 2.43-2.53 (m, 1H), 2.68-2.74 {m, 1H), 2.87-3.00
(m, 1H), 3.45-3.59 (m, 1H), 3.84 (s, 3H), 4.25 (d,J = 17.1 Hz, 1H), 4.63 (dd, J = 7.5,
11.7 He, 1H), 4.70 (d,J = 17.1 Hz, 1H), 6.95 (d,J = 9.0 Hz, 1H), 7.16-7.34 (m, 4H), 7.
86 (d, J = 9.0 Hz, 1H). “'C NMR (CDCl) &: 27.93, 29.36, 36.87, 49.51, 51.31, 55.37,
82.19, 114.35, 115.97, 122.44, 127.32, 128.09, 129.86, 134.96, 140.88, 162.14, 162.63,
165.47, 167.36, 169.34. Anal. Calcd. for CpsHa7N3OsS: C, 62.35; H, 5.65; N, 8.73.
Found: C, 62.14; H, 5.70; N, 8.78.
5-24 'H NMR (DMSO-ds+CDCl3) 8: 2.32-2.42 (m, 1H), 2.70-2.82 (m, 2H), 2.91-3.04
(m, 1H), 4.50 (dd, J = 7.8, 11.7 Hz, 1H), 7.08 (d,J = 7.8 Hz, 1H), 7.15(d,J = 7.8 Hz,
1H), 7.23-7.28 (m, 2H), 7.40-7.42 (m, 3H), 7.88-7.92 (m, 2H), 9.89 (s, 1H), 14.06 (s,
1H). “C NMR (DMSO0-ds+CDCl3) &: 28.52, 35.73, 47.53, 120.78, 124.10, 124.68,
126.16, 127.34, 128.26, 131.99, 136.65, 169.59. Anal. Caled. for C;5H,;sN4OS: C,
04.26; H, 4.79; N, 16.65. Found: C, 64.56; H, 4.55; N, 16.58.
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5-25 'H NMR (DMSO-dgs+CDCls) 8: 2.35-2.45 (m, 1H), 2.73-2.79 (m, 2H), 2.94-3.04
(m, 1H), 4.51-4.57 (m, 1H), 7.09 (d,J = 7.8 Hz, 1H), 7.16 (d,J = 7.8 Hz, 1H), 7.25-7.30
(m, 2H), 7.84 (d, J = 6.9 Hz, 1H), 8.64 (d, / = 6.9 Hz, 1H), 9.85 (s, 1H). ’C NMR
(DMSO-ds+CDCls) 8: 28.84, 36.05, 47.89, 119.08, 121.14, 124.59, 126.59, 128.62,
132.22, 136.76, 149.09, 169.73. Anal. Calcd. for C7HsNsOS: C, 60.52; H, 4.48; N,
20.76. Found: C, 60.71; H, 4.39; N, 20.96.

5-26 '"H NMR (CDCL) 4: 2.39 (s, 3H), 2.43-2.51 (m, 1H), 2.75-2.81 (m, 1H), 2.90-3.10
(m, 2H), 4.83 (dd, J = 7.8, 11.7 Hz, 1H), 7.07 (d,J = 7.2 Hz, 1H), 7.16-7.35 (m, 5H),
7.62 (d,J = 7.2 Hz, 1H), 7.66 (s, 1H), 7.77 (5, 1H). >C NMR (CDCls) &: 21.29, 29.93,
36.43, 49.63, 122.47, 124.88, 126.71, 128.06, 128.19, 129.03, 130.10, 131.89, 133.41,
136.39, 139.02, 163.21, 170.67. Anal. Calcd. for C;oH13sN4OS: C, 65.12; H, 5.18; N,
15.99. Found: C, 65.07; H, 5.09; N, 16.14.

5-27 'H NMR (DMSO-ds+CDCls) &: 2.35-2.40 (m, 1H), 2.37 (s, 3H), 2.72-2.75 (m,
2H), 2.94-3.04 (m, 1H), 4.49 (dd, J = 7.8, 11.7 Hz, 1H), 7.07 (d,J = 7.8 Hz, 1H), 7.14 (d
J = 7.8 He, 1H), 7.23-7.27 (m, 4H), 7.77 (4, J = 7.8 Hz, 2H), 9.85 (s, 1H), 14.06 (s, 1H).

2

“C NMR (DMS0-ds+CDCls) 8: 19.95, 28.58, 37.77, 46.47, 120.76, 122.90, 124.06,
124.70, 126.15, 128.10, 132.09, 136.74, 138.74, 154.13, 169.82. Anal. Calcd. for
CioHsN4OS: C, 65.12; H, 5.18; N, 15.99. Found: C, 65.34; H, 4.98; N, 15.86.

5-28 'H NMR (DMSO-ds+CDCl) 8: 2.32-2.43 (m, 1H), 2.72-2.78 (m, 2H), 2.93-3.02
(m, 1H), 4.51 (dd, J = 6.0, 11.7 Hz, 1H), 7.10 (d, J = 7.8 Hz, 1H), 7.15(d, J = 7.8 Hz,
1H), 7.23-7.29 (m, 2H), 7.36-7.38 (m, 2H), 7.80-7.94 (m, 1H), 7.99 (s, 1H), 9.87 (s,
1H), 14.15 (s, 1H). *C NMR (DMSO-ds+CDCL3) 8: 28.66, 35.73, 120.94, 122.99,
124.30, 124.81, 126.36, 128.41, 128.93, 132.07, 133.00, 136.72, 169.62. Anal. Calcd.
tor CsH1sCIN4OS: : C, 58.30; H, 4.08; N, 15.11. Found: C, 58.43; H, 4.29; N, 15.00.

5-29 'H NMR (DMSO-ds+CDCls) 8: 2.23-2.33 (m, 1H), 2.64-2.67 (m, 2H), 2.83-2.90
(m, 1H), 4.01 (d,/ = 7.8, 11.7Hgz, 1H), 6.99 (d,J = 5.7 Hz, 1H), 7.06 (4, J = 5.7 Hz, 1H)
7.15-7.19 (m, 1H), 7.32 (d,J = 9.6 Hz, 2H), 7.81 (d,J = 9.6 Hz, 2H), 9.84 (s, 1H), 14.17
(s, 1H). °C NMR (DMSO-ds+CDCly) 8: 28.37, 35.59, 46.44, 120.67, 124.00, 126.06,
127.34, 128.16, 131.83, 136.51, 169.39. Anal. Calcd. for CysH;sCIN,OS: C, 58.30; H,
4.08; N, 15.11. Found: C, 58.38; H, 4.32; N, 15.08.

?
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5.30 'H NMR (DMSO-dg+CDCls) 8: 2.32-2.48 (m, 1H), 2.57-2.82 (n, 2H), 2.94-3.09
(m, 1H), 4.50 (dd, J = 7.0, 12.0 Hz, 1H), 6.87-7.00 (m, 2H), 7.12-7.17 (m, 2H),

7.19-7.33 (m, 2H), 7.82 (s, 1H), 9.78 (s, 1H), 11.03 (s, 1H). °C NMR (DMSO-ds+
CDCly) b: 28.62, 35.26, 46.40, 109.57, 115.92, 118.07, 121.08, 124.30, 124.96, 126.36,
128.32, 130.58, 132.04, 136.68, 152.95, 155.10, 169.66. Anal. Calcd. for CigH 6N, O,S:
C. 61.35: H, 4.58; N, 15.90. Found: C, 61.23; H, 4.57; N, 16.11.

5.31 '"H NMR (DMSO-ds+CDCly) &: 2.31-2.41 (m, 1H), 2.72-2.75 (m, 2H), 2.94-3.04
(m, 1H), 4.47 (dd, J = 6.0, 11.7 Hz, 1H), 6.84 (d, J = 7.8 Hz, 2H), 7.06-7.15 (m, 2H),
7.23-7.27 (m, 2H), 7.71 (d,J = 7.8 Hz, 2H), 9.60 (s, 1H), 9.83 (s, 1H), 13.84 (s, 1H). ~°C
NMR (DMSO-ds+CDCl) 8 28.62, 35.82, 46.46, 114.41, 116.76, 120.79, 124.07,
126.16, 126.41, 128.24, 132.13, 136.76, 158.06, 169.88. Anal. Calcd. for CsH16N4O5S:
C, 61.35; H, 4.58; N, 15.90. Found: C, 61.43; H, 4.40; N, 15.65.

5.32 '"H NMR (DMSO-ds+CDCL) &: 2.46-2.35 (m, 1H), 2.72-2.91 (m, 3H), 3.93 (s,

3H), 4.44 (dd, J = 6.9, 11.7 Hz, 1H), 7.02-7.17 (m, 4H), 7.25-7.31 (m, 2H), 743 (d, J =

7.8 Hz, 1H), 7.96 (d, J = 7.8 Hz, 1H), 10.02 (s, 1H), 13.61 (s, 1H). °C NMR

(DMSO-ds+CDCL) &: 29.56, 36.85, 47.45, 55.37, 111.58, 115.02, 120.66, 122.05,

125.27, 127.44, 128.88, 129.62, 131.56, 133.32, 138.10, 152.23, 156.46, 170.38. Anal.

Caled. for CioH1gN4O,S: C, 62.28; H, 4.95; N, 15.29. Found: C, 62.25; H, 4.73; N,

15.08.

5-33 'H NMR (DMSO-ds+CDCls) d: 2.23-2.33 (m, 1H), 2.60-2.72 (m, 2H), 2.85-2.90
(m, 1H), 3.74 (s, 3H), 4.40 (dd, J = 5.7, 1.7 Hz, 1H), 6.85 (d, J = 9.9 Hz, 2H),

6.99-7.06 (m, 2H), 7.13-7.19 (m, 2H), 7.74 (d, J = 9.9 Hz, 2H), 9.73 (s, 1H), 13.86 (s,

1H). ®C NMR (DMSO-ds+CDCls) 8: 28.66, 35.82, 46.53, 53.95, 112.87, 118.33,

120.84, 124.12, 126.42, 128.29, 132.18, 136.80, 154.00, 157.56, 159.61, 169.95. Anal.

Caled. for CigH;gN,O,S: C, 62.28; H, 4.95; N, 15.29. Found: C, 62.49; H, 4.77; N,

15.04,

5-34 '"H NMR (DMSO-ds+CDCl) 8: 1.21-1.25 (m, 3H), 2.32-2.42 (m, 1H), 2.70-2.72

(m, 2H), 3.40-3.42 (m, 1H), 4.10-4.22 (m, 2H), 4.46 (d, J = 17.4 Hz, 1H), 4.48-4.55 (m,

1H), 4.67 (d,J = 17.4 Hz, 1H), 7.21-7.33 (m, 3H), 7.36-7.45 (m, 3H), 7.88-7.90 (m, 2H),
14.07 (s, 1H)."C NMR (DMSO-ds+CDCl3) 8: 12.68, 27.81, 35.79, 46.61, 49.02, 59.66,
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121.29, 124.61, 125.63, 126.55, 127.29, 128.12, 138.81, 139.86, 167.21, 168.76. Anal.
Caled. for CaoHpaNLOsS: C, 62.54; H, 5.25; N, 13.26. Found: C, 62.69; H, 5.13; N,
13.51.
5-35 'H NMR (DMSO-ds+CDCls) &: 1.51 (t, J = 6.9 Hz, 3H), 2.24-2.35 (m, 1H),
2.46-2.49 (m, 2H), 3.32-3.37 (m, 1H), 4.01-4.11 (m, 2H), 4.41 (4 J = 17.1 Hz, 1H),
4.39-4.48 (m, 1H), 4.58 (d, J = 17.1 Hz, 1H), 7.15-7.33 (m, 4H), 7.72 (d,J = 5.7 Hz,
2H), 8.53 (d, ] = 6.0 Hz, 2H). °C NMR (DMSO-ds+CDCl3) 3: 13.82, 28.84, 36.76,
50.21, 60.79, 119.75, 122.51, 126.88, 127.79, 129.30, 134.78, 140.90, 149.94, 168.35,
169.54. Anal. Calcd. for Cy H,(NsQOsS: C, 59.56; H, 5.00; N, 16.54. Found: C, 59.54; H,
4.74; N, 16 25.
5-36 '"H NMR (CDCL) &: 1.23 (t, J=7.8 Hz, 3H), 2.23-2.31 (m, 1H), 2.34 (s, 3H),
2.56-2.58 (m, 1H), 2.64-2.68 (m, 1H), 3.34-3.36 (m, 1H), 4.14-4.27 (m, 3H), 4.42 (d,J
= 17.7 Hz, 1H), 4.70 (d, J = 17.7 Hz, 1H), 7.12-7.30 (m, 6H), 7.84 (d, J = 7.8 Hz, 1H),
7.82 (s, 1H). C NMR (CDCl3) &: 14.02, 21.27, 29.38, 36.54, 48.44, 50.98, 61.68,
122.50, 123.33, 126.99, 124.45, 128.13, 128.48, 129.69, 130.30, 135.17, 138.25,
140.85, 168.63, 171.45. Anal. Calcd. for Cy3Hz4N4O5S: C, 63.28; H, 5.54; N, 12.83.
Found: C, 63.36; H, 5.49; N, 12.94.
5-37 '"H NMR (CDCl) &: 0.86-0.99 (m, 3H), 2.10-2.24 (m, 4H), 2.63-2.67 (m, 2H),
3.34-3.39 (m, 1H), 4.14-4.16 (m, 2H), 4.28-4.36 (m, 1H), 4.39 (d, J = 17.4 Hz, 1H),
4.72(d,J = 17.4 Hz, 1H), 7.10-7.26 (m, 6H), 7.84 (d, J = 7.8 Hz, 2H). *C NMR (CDCL)
d: 13.99, 21.32, 29.33, 36.55, 48.41, 50.90, 61.58, 122.47, 126.19, 127.35, 128.06,
129.25, 129.63, 135.17, 139,58, 140.80, 168.60, 171.34. Anal. Calcd. for Ca3H2N,O1S:
C, 63.28: H, 5.54; N, 12.83. Found: C, 63..22; H, 5.31; N, 13.05.
5-38 'H NMR (DMSO-ds+CDCl3) 8: 1.20-1.25 (m, 3H), 2.35-2.38 (m, 1H), 2.65-2.76
(m, 2H), 3.46-3.48 (m, 1H), 4.15 (q, J = 3.9 Hz, 2H), 442 (d, J = 17.7 Hz, 1H),
4.45-4.50 (m, 1H), 4.76 (4, J = 17.7 Hz, 1H), 6.87-6.92 (m, 1H), 6.98 (d, J = 7.8 Hz,
1H), 7.25-7.35 (m, 5H), 7.80 (d, J = 7.8 Hz, 1H), 10.96 (5, 1H), 14.19 (s, 1H). "C NMR
(DMSO-ds+CDCls) &: 12,71, 27.82, 35.00, 45.99, 49.16, 59.71, 109.47, 115.83, 118.01,
121.48, 124.88, 125.74, 126,70, 128.19, 130.05, 133.86, 139.81, 152.81, 155.01,
155.87, 167.24, 168.84. Anal. Caled. for C22H2NsO,S: C, 60.26; H, 5.06; N, 12.78.
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Found: C, 60.01; H, 5.18; N, 12.90.

5-39 '"H NMR (DMSO-ds+CDCl3) 8: 1.12-1.17 (m, 3H), 2.23-2.34 (m, 1H), 2.59-2.62
(m, 2H), 3.30-3.43 (m, 1H), 4.04-4.07 (m, 2H), 4.33 (d,J = 17.7 Hz, 1H), 4.36-4.41 (m,
1H), 4.59 (d, J = 17.7 Hz, 1H), 6.74 (d,J = 7.8 Hz, 2H). ’C NMR (DMSO-ds+CDCl)
d: 12.97, 28.17, 36.19, 46.72, 49.34, 60.04, 114.59, 121.52, 125.92, 126.59, 126.82,
128.44, 134.24, 140.16, 158.11, 167.54, 169.45. Anal. Calcd. for Cz:H2:N,048: C,
60.26; H, 5.06; N, 12.78. Found: C, 60.15; H, 5.08; N, 12.87.

5-40 'H NMR (CDCl3) : 1.21 (t,J = 7.2 Hz, 3H), 2.40-2.50 (m, 1H), 2.67-2.69 (m, 2H),
3.46-3.48 (m, 1H), 4.08 (s, 3H), 4.10-4.19 (m, 2H), 4.35 (d,J = 17.1 Hz, 1H), 4.56 (d,
= 6.6, 11.4 Hz, 1H), 4.77 (d, J = 17.1 Hz, 1H), 6.97-7.06 (m, 2H), 7.16-7.28 (m, 4H),
7.38 (t,J = 8.7 He, 1H), 8.12 (d, J = 7.5 Hz, 1H), 11.86 (s, 1H). °C NMR (CDCl,) &:
14.01, 29.44, 36.99, 47.83, 50.43, 55.91, 61.29, 111.07, 114.84, 121.31, 122.49, 126.97,
127.81, 129.34, 129.55, 131.52, 133.57, 141.31, 153.39, 156.61, 168.75, 170.79. Anal.
Calcd. for CasHayNsO4S: C, 61.05; H, 5.35; N, 12.38. Found: C, 61.24; H, 5.29; N,
12.22.

5-41 'H NMR (CDCls) é: 1.21 (t, J=7.8 Hz, 3H), 2.24-2.34 (m, 1H), 2.57-2.67 (m, 2H),
3.33-3.37 (m, 1H), 3.81 (s, 3H), 4.12-4.26 (m, 3H), 4.39 (d, J = 15.6 Hz, 1H), 4.71 (d,J
= 15.6 Hz, 1H), 6.89 (d, J = 7.8 Hz, 1H), 7.10-7.29 (m, 4H), 7.88 (d, J = 8.7 Hz, 2H),
12.70 (s, 1H). *C NMR (CDCl) 5: 14.01, 29.36, 36.58, 48.38, 50.93, 55.23, 61.61,
113.94, 122.50, 127.40, 127.80, 128.10, 129.66, 135.20, 140.85, 160.67, 168.64,
171.37. Anal. Caled. for CasHayN4OsS: C, 61.05; H, 5.35; N, 12.38. Found: C, 61.33; H,
5.16; N, 12.45.

5-42 '"H NMR (CDCls) &: 1.35 (s, 9H), 2.22-2.33 (m, 1H), 2.55-2.68 (m, 2H), 3.32-3.34
(m, 1H), 4.16-4.21 (m, 1H), 4.33 (d, 7 = 15.6 Hz, 1H), 4.62 (d, J = 15.6 Hz, 1H),
7.11-7.34 (m, 4H), 7.38-7.39 (m, 3H), 7.99-8.01 (m, 2H), 12.73 (s, 1H). "C NMR
(CDCls) 8: 27.94, 29.49, 36.54, 48.46, 51.77, 82.53, 122.35, 126.29, 127.31, 128.10,
128.53, 129.43, 129.63, 135.11, 141.00, 167.56, 171.28. Anal. Calcd. for CaqHsN4O3S:
C, 63.98; H, 5.82; N, 12.44. Found: C, 63.99; H, 5.87; N, 12.21.

5-43 'H NMR (DMSO-ds+CDCl3) 8: 1.41 (s, 9H), 2.34-2.44 (m, 1H), 2.70-2.74 (m,
2H), 3.39-3.42 (m, 1H), 4.36 (d, J = 17.4 Hz, 1H), 4.49-4.53 (m, 1H), 4.59 (d, J = 17.4
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Hz, 1H), 7.23-7.40 (m, 4H), 7.81 (d,J = 6.0 Hz, 2H), 8.63 (d, J = 6.0 Hz, 2H), 14.29 (s,
1H). *C NMR (DMSO-ds+CDCls) 8: 26.46, 27.85, 35.64, 49.77, 80.24, 118.62, 121.13,
125.61, 126.61, 128.12, 133.64, 139.89, 148.77, 166.15, 168.25. Anal. Caled. for
Cs3H2sNsO3S: C, 61.18; H, 5.58; N, 15.51. Found: C, 61.32; H, 5.43; N, 15.25.
5-44 'H NMR (CDCl) 6: 1.42 (s, 9H), 2.26-2.28 (m, 1H), 2.35 (s, 3H), 2.55-2.68 (m,
2H), 3.33-3.36 (m, 1H), 4.18-4.25 (m, 1H), 4.32(d,J = 17.1 Hz, 1H), 4.64 (d,J = 17.1
Hz, 1H), 7.12 (d,J = 7.5 Hz, 2H), 7.19-7.31 (m, 4H), 7.90 (d,J = 7.5 Hz, 2H), 12.76 (s,
1H). °C NMR (CDCl3) &: 21.35, 27.91, 29.47, 36.54, 48.43, 51.69, 82.43, 122.33,
126.21, 127.25, 128.04, 129.25, 129.60, 135.14, 139.50, 141.00, 167.57, 171.24. Anal.
Caled. for CasHgN4Os3S: C, 64.63; H, 6.07; N, 12.06. Found: C, 64.47; H, 6.10; N,
12.34.
5-45 'H NMR (CDCls) &: 1.42 (s, 9H), 2.26-2.29 (m, 1H), 2.54-2.70 (m, 2H), 3.31-3.35
(m, 1H), 4.17-4.22 (m, 1H), 4.36 (d, J = 17.4 Hz, 1H), 4.63 (d, J = 17.4 Hz, 1H),
7.13-7.32 (m, 6H), 7.87-7.90 (m, 1H), 8.03 (s, 1H), 12.74 (s, 1H). *C NMR (CDCL) &:
29.47, 36.34, 48.73, 51.38, 82.68, 122.33, 124.27, 126.45, 127.42, 128.22, 129.25,
129.66, 129.80, 134.48, 13501, 141.15, 167.82, 171.56. Anal. Calcd. for
Ca4HasCINGO3S: C, 59.43; H, 5.20; N, 11.55. Found: C, 59.45; H, 5.47; N, 11.62.
5-46 'H NMR (CDCl) &: 1.44 (s, 9H), 2.19-2.29 (m, 1H), 2.50-2.58 (m, 1H), 2.66-2.70
(m, 1H), 3.29-3.31 (m, 1H), 4.07-4.13 (m, 1H), 7.13 (d, J = 7.8 Hz, 1H), 7.19-7.32 (m,
3H), 7.37 (d, J = 7.8 Hz, 2H), 7.97 (d, J = 7.8 Hz, 2H). C NMR (CDCl) é: 27.99,
29.52, 36.48, 48.40, 51.92, 82.72, 122.35, 127.61, 128.24, 128.76, 129.71, 135.02,
135.23, 140.99, 167.60, 171.44. Anal. Calcd. for CoyH25CIN4O5S: C, 59.43; H, 5.20: N,
11.55. Found: C, 59.51; H, 5.16; N, 11.78.
§-47 'H NMR (CDCls) 8: 1.38 (s, 9H), 2.40-2.50 (m, 1H), 2.62-2.69 (m, 2H), 3.48-3.56
(m, 1H), 3.98 (s, 3H), 4.23(d,J = 17.4 Hz, 1H), 4.74 (d, J = 17.4 Hz, 1H), 6.98 (d, J =
7.8 Hz, TH), 7.04 (t,J = 7.8 Hz, 1H), 7.13-7.29 (m, 4H), 7.38 (1, J = 7.8 Hz, 1H), 8.12 (d,
J = 7.8 Hz, 1H), 11.81 (s, TH). >C NMR (CDCl) 3: 27.90, 29.58, 36.96, 47.91, 51.13,
55.91, 81.90, 111.07, 114.85, 121.34, 122.29, 126.79, 127.75, 129.35, 129.51, 131.51,
13557, 141.47, 153.39, 156.61, 159.07, 167.71, 170.60. . Anal, Calcd. for
CasH2sN404S: C, 62.48; H, 5.87; N, 11.66. Found: C, 62,27: H, 5.93; N, 11.72.
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5-48 'H NMR (CDCls) 8: 2.34-2.44 (m, 1H), 2.63 (s, 3H), 2.69-2.75 (m, 1H), 2.83-2.94
(m, 1H), 2.97-3.08 (m, 1H), 4.70 (dd, J = 7.8, 11.7 Hz, 1H), 7.04 (d, J = 7.5 Hz, 1H),
7.12-7.26 (m, 3H), 8.75 (s, 1H). "C NMR (CDCL) &: 15.43, 29.79, 36.45, 49.60,
122.42, 126.33, 127.86, 129.81, 133.19, 136.57, 163.54, 165.41, 171.10. Anal, Caled.
for C43H 13N3OS,: C, 53.58; H, 4.50; N, 14.42. Found: C, 53.54; H, 4.63; N, 14.68.
5-49 '"H NMR (DMSO-ds+CDCl3) d: 2.34-2.43 (m, 1H), 2.76-2.98 (m, 3H), 4.66 (dd, .J
= 7.2, 11.1 Hz, 1H), 7.10 (d, J = 7.5 Hz, 1H), 7.14-7.18 (m, 1H), 7.26-7.31 (m, 2H),
7.49-7.50 (m, 3H), 7.18-7.84 (m, 2H), 10.15 (s, 1H). °C NMR (DMSO-ds+CDCl) &:
29.39, 36.30, 49.96, 122.07, 125.40, 127.23, 129.07, 129.55, 130.97, 132.78, 137.52,
163.42, 167.89, 169.28. Anal. Calcd. for CisH sNsOS;: C, 61.16; H, 4.28; N, 11.89.
Found: C, 61.11; H, 4.30; N, 12.04.
5-50 '"H NMR (DMSO-ds+CDCl3) 8: 2.35-2.45 (m, 4H), 2.96-3.00 (m, 2H), 3.20-3.23
(m, 1H), 4.52 (dd, J = 7.1, 12.0 Hz, 1H), 7.06-7.15 (m, 2H), 7.22-7.27 (m, 4H),
7.70-7.73 (m, 2H), 9.74 (s, 1H).”’C NMR (DMSO-ds+CDCls) &: 20.95, 29.60, 36.78,
47.60, 121.81, 122.80, 125.14, 126.48, 127.18, 128.36, 129.27, 130.56, 133.10, 137.65,
155.21, 158.79, 171.03. Anal. Calcd. for C1oH,7N308,: C, 62.10; H, 4.66; N, 11.43.
Found: C, 62.25; H, 4.79; N, 11.31.
5-51 'H NMR (DMSO-ds) 8: 2.31-2.39 (m, 4H), 2.74-2.90 (m, 3H), 4.66 (dd, J = 6.9,
11.7 Hz, 1H), 7.09 (d, J = 7.5 Hz, 1H), 7.16-7.21 (m, 1H), 7.30-7.34 (m, 4H), 7.75 (d, J
= 7.8 Hz, 1H), 10.21 (s, 1H). ’C NMR (DMSO-ds) &: 21.10, 29.37, 36.36, 50.21,
122.31, 125.67, 126.59, 127.78, 130.10, 133.13, 137.81, 141.56, 163.20, 168.32,
169.34. Anal. Calcd. for CioH;7N3OS;: C, 62.10; H, 4.66; N, 11.43. Found: C, 62.32;: H,
4.72; N, 11.25.
5-52 'H NMR (DMSO-d) 8: 2.32-2.41 (m, 1H), 2.78-2.91 (m, 3H), 4.62 (dd, J = 7.2,
11.7 Hz, 1H), 7.09 (4, J = 7.5 Hz, 1H), 7.16-7.21 (m, 1H), 7.30-7.36 (m, 2H), 7.53-7.63
(m, 2H), 7.82 (d, J = 7.5 Hz, 1H), 7.94 (s, 1H), 10.22 (s, 1H). “C NMR (DMSO-dj) &:
29.37, 36.29, 50.25, 122.33, 125.69, 126.39, 126.82, 127.78, 129.93, 131.14, 131.46,
133.12, 134.16, 137.79, 164.65, 166.70, 169.28. Anal. Calcd. for CgH4CIN;0S,: C,
55.73; H, 3.64; N, 10.83. Found: C, 55.99; H, 3.90; N, 10.71.
5.53 'H NMR (DMSO-ds+CDCls) 8: 2.37-2.47 (m, 1H), 2.77-2.81 (m, 1H), 2.85-3.07
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(m, 2H), 4.71 (d4, J = 7.2, 11.7 Hz, 1H), 7.09 (d, J = 7.5 Hz, 1H), 7.13-7.18 (m, 1H),
7.24-7.29 (m, 2H), 7.47 (d,J = 8.4 Hz, 2H), 7.81 (d,J = 8.4 Hz, 2H), 10.04 (s, 1H). C
NMR (DMSO-ds+CDCl3) 8: 29.41, 36.28, 49.91, 121.96, 125.39, 127.34, 127.79,
128.44, 129.02, 129.40, 132.61, 136.32, 137.24, 163.78, 166.69, 169.47. Anal. Calcd.
tor CsH;sCIN3OS,: C, 55.73; H, 3.64; N, 10.83. Found: C, 55.89; H, 3.67; N, 10.69.
5-54 '"H NMR (DMSO-dg) §: 2.34-2.40 (m, 1H), 2.78-3.09 (m, 3H), 4.60-4.65 (m, 1H),
7.09 (4, J = 7.5 Hz, 1H), 7.16-7.21 (m, 1H), 7.30-7.36 (m, 2H), 7.73 (d,.7 = 8.7 Hz, 2H),
7.80 (d, J = 8.4 He, 2H), 10.21 (s, 1H). C NMR (DMSO-de) d: 29.37, 36.32, 50.27,
122.31, 124.89, 125.69, 127.78, 128.43, 129.38, 129.93, 132.54, 133.12, 137.77,
164.27, 167.17, 169.29. Anal. Caled. for CisH4BrN;OS,: C, 50.00; H, 3.26; N, 9.72.
Found: C, 49.85; H, 3.30; N, 9.94.
5-55 'tl NMR (DMSO-dy) 8: 2.31-2.35 (m, 1H), 2.70-2.86 (m, 3H), 4.54 {dd, J = 6.6,
11.7 Hz, 1H), 6.86 (d, J = 8.1 Hz, 2H), 7.05 (d, J = 7.5 Hz, 1H), 7.12-7.17 (m, 1H),
7.25-7.31 (m, 2H), 7.67 (d, J = 8.4 Hz, 2H), 10.17 (s, 1H), 10.22 (s, 1H). °C NMR
(DMSO-ds) &: 29.42, 36.44, 50.21, 116.31, 120.31, 122.34, 125.72, 127.81, 129.43,
133.20, 137.85, 160.52, 162.00, 168.52, 169.45. Anal. Caled. tor CygH sNsO,S; C,
58.52; H, 4.09; N, 11.37. Found: C, 58.70; H, 4.10; N, 11.19.
5-56 'H NMR (DMSO-ds) d: 2.26-2.36 (m, 1H), 2.71-2.87 (m, 3H), 3.95 (s, 3H), 4.57
(dd, J = 6.9, 11.7 Hz, 1H), 7.04-7.18 (m, 3H), 7.23-7.33 (m, 3H), 7.73 (1, J = 8.1 Hz,
1H), 8.17 (d, J = 8.1Hz, 1H), 10.17 (s, 1H). °C NMR (DMSO-dy) &: 29.40, 36.41,
50.03, 56.28, 112.56, 117.95, 121.37, 122.30, 125.69, 127.29, 127.81, 129.98, 132.80,
133.21, 137.88, 155.50, 161.71, 164.18, 169.78. Anal. Calcd. for CigH{7N305S,: C,
59.51; H, 4.47; N, 10.96. Found; C, 59.38; H, 4.26; N, 10.83.
5.57 'H NMR (DMSO-dy) &: 2.27-2.36 (m, 1H), 2.70-2.86 (m, 3H), 3.79 (s, 3H), 4.55
(dd, J = 6.9, 11.7 Hz, 1H), 7.02-7.06 (m, 3H), 7.12-7.17 (m, 1H), 7.26-7.32 (m, 2H),
7.77 (dd, J = 8.7 Hz, 2H), 10.18 (s, 1H). C NMR (DMSO-ds) &: 29.40, 36.40, 50.21,
55.60, 114.96, 121.81, 122.33, 125.71, 127.79, 129.24, 129.96, 133.17, 137.84, 161.72,
162.55, 168.09, 169.40. Anal. Caled. for CioH;7N30,S,: : C, 59.51; H, 4.47; N, 10.96.
Found: C, 59.54; H, 4.59; N, 10.76.
5-58 'H NMR (CDCl3) : 1.21 (1, J = 6.9 Hz, 3H), 2.02-2.44 (m, 1H), 2.63 (s, 3H),
84
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2.66-2.71 (m, 1H), 2.78-2.85 (m, 1H), 3.41-3.48 (m, 1H), 4.05-4.19 (m, 2H), 4.31 (d,
= 17.1 Hz, 1H), 4.68 (dd, J = 6.9, 11.7 Hz, 1H), 4.75 (d,J = 17.1 Hz, 1H), 7.15-7.31 (m,
4H). PC NMR (CDCl,) &: 13.96, 15.43, 29.21, 36.48, 49.66, 50.52, 61.32, 122.58,
127.28, 128.03, 129.75, 135.02, 140.73, 163.71, 165.28, 168.44, 169.70. Anal. Caled.
tor C7H 9N3038,: C, 54.09; H, 5.07; N, 11.13. Found: C, 54.40; H, 4.95; N, 11.41.
5-59 'H NMR (CDCl) &: 1.25 (1,J = 6.9 Hz, 3H), 2.42-2.53 (m, 1H), 2.70-2.76 (m, 1H),
2.84-2.98 (m, 1H), 3.47-3.58 (m, 1H), 4.12-4.23 (m, 2H), 4.37 (d, J = 17.7 Hz, 1H),
4.78-4.86 (m, 2H), 7.12-7.41 (m, 4H), 7.43-7.48 (m, 3H), 7.82-7.84 (m, 2H). °C NMR
(CDCl3) &: 13.99, 29.27, 36.63, 49.83, 50.59, 61.39, 122.62, 127.37, 127.54, 128.07,
129.06, 129.61, 130.96, 135.03, 140.74, 163.58, 168.47, 169.71. Anal. Calcd. for
Ci2H;1N:O3S;: C, 60.11; H, 4,82; N, 9.56. Found: C, 60.02; H, 4.83; N, 9.47.

5-60 '"H NMR (CDCl) &: 1.25 (t, J = 6.9 Hz, 3H), 2.39 (s, 3H), 2.42-2.53 (m, 1H),
2.70-2.76 (m, 1H), 2.83-2.97 (m, 1H), 3.47-3.58 (m, 1H), 4.10-4.26 (m, 2H), 4.37 (d,J
= 17.7 Hz, 1H), 4.79-4.85 (m, 2H), 7.16-7.35 (m, 6H), 7.62 (d, J = 6.9 Hz, 1H), 7.67 (s,
1H). °C NMR (CDCly) & 14.02, 21.22, 29.31, 36.62, 49.83, 50.60, 61.41, 122.65,
124.80, 127.38, 128.10, 128.98, 129.53, 129.85, 131.79, 135.07, 138.94, 140.78,
163.40, 168.51, 168.88, 169.77. Anal. Calcd. for C;3H23N3038,: C, 60.90; H, 5.11; N,
9.26. Found: C, 60.72; H, 5.05; N, 9.48.

5-61 'H NMR (CDCls) &: 1.25 (1, J = 6.9 Hz, 3H), 2.38 (s, 3H), 2.42-2.52 (m, 1H),
2.69-2.76 (m, 1H), 2.84-2.95 (m, 1H), 3.47-3.58 (m, 1H), 4.12-4.23 (m, 2H), 4.37 (d, J
= 17.1 Hz, 1H), 4.78-4.85 (m, 2H), 7.20-7.35 (m, 6H), 7.72 (4, J = 8.4 Hz, 1H). °C
NMR (CDCl,) 8: 14.01, 17.98, 21.41, 29.30, 36.66, 49.82, 50.59, 61.40, 122.62, 126.93,
127.37, 127.48, 128.07, 129.75, 129.84, 135.06, 140.77, 141.44, 163.04, 168.51,
168.80, 169.77. Anal. Caled. for C33H23N305S,: C, 60.90; H, 5.11; N, 9.26. Found: C,
60.83; H, 4.81; N, 9.55.

5-62 'H NMR (CDCls) &: 1.24 (1,J = 6.9 Hz, 3H), 2.42-2.53 (m, 1H), 2.68-2.75 (m, 1H),
2.85-2.96 (m, 1H), 3.47-3.53 (m, 1H), 3.96 (s, 3H), 4.12-4.23 (m, 2H), 4.36 (4, = 17.1
Hz, 1H), 4.78-4.88 (m, 2H), 7.00 (d, J = 8.1 Hz, 1H), 7.06 (t,J = 7.8 Hz, 1H), 7.19-7.34
(m, 4H), 7.43 (1, J = 8.7 Hz, 1H), 8.35 (4, J = 8.4 Hz, 1H). *C NMR (CDCls) d: 14.02,
29.35, 36.92, 49.65, 50.59, 55.60, 61.37, 111.19, 118.73, 121,13, 122.61, 127.31,
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127.98, 129.86, 131.95, 135.14, 140.80, 155.49, 162.35, 164.25, 168.54, 169.99. Anal.
Caled. for CrHaiN30,S82: C, 58.83; H, 4.94; N, 8.95. Found: C, 58.96; H, 4.91; N, 8.77.
5-63 '"H NMR (CDCl3) 8: 1.41 (s, 9H), 2.37-2.48 (m, 1H), 2.67 (s, 3H), 2.69-2.88 (m,
2H), 3.44-3.51 (m, 1H), 4.24 (d, J = 17.1 Hz, 1H), 4.67-4.74 (m, 2H), 7.16-7.34 (m, 4H).
13C NMR (CDCls) &: 15.47, 27.90, 29.39, 36.52, 49.83, 51.34, 82.07, 122.46, 127.16,
128.01, 129.74, 135.03, 140.99, 163.83, 165.30, 167.45, 169.54. Anal. Calcd. for
CioH,3N30:85: C, 56.26: H, 5.72; N, 10.36. Found: C, 56.13; H, 5.95; N, 10.08.
5-64 'H NMR (CDCls) 8: 1.42 (s, 9H), 2.39 (s, 3H), 2.42-2.53 (m, 1H), 2.69-2.75 (m,
1H), 2.83-2.96 (m, 1H), 3.46-3.57 (m, 1H), 4.27 (d, J = 16.8 Hz, 1H), 4.73 (d,J = 16.8
Hz, 1H), 4.77-4.83 (m, 1H), 7.18-7.34 (m, 6H), 7.61 (d, J = 7.5 Hz, 1H), 7.66 (s, 1H).
13C NMR (CDCL) &: 21.24, 27.93, 29.45, 36.64, 49.97, 51.39, 82.10, 122.50, 124.81,
127.22, 128.04, 128.10,128.97, 129.58, 129.80, 131.78, 135.05, 138.94, 141.00, 163.47,
167.48, 168.86, 169.56. Anal. Calcd. tor CysH»N1O5S5: C, 62.34; H, 5.65; N, 8.72.
Found: C, 62.44; H, 5.90; N, 8.57. |
5-65 'H NMR (CDCl;) 8: 1.43 (5, 9H), 2.42-2.52 (m, 1H), 2.72-2.76 (m, 1H), 2.86-2.90
(m, 1H), 3.51-3.53 (m, 1H), 4.29 (d, J = 17.1 Hz, 1H), 471 (d, J = 17.1 Hz, 1H),
4.76-4.83 (m, 1H), 7.19-7.44 (m, 6H), 7.69 (d, J = 6.9 Hz, 1H), 7.85 (s, 1H). “C NMR
(CDCly) &: 27.91, 29.41, 36.54, 50.06, 51.42, 82,13, 122.50, 125.71, 127.26, 127.37,
128.07, 129.78, 130.36, 130.88, 131.26, 134.96, 135.09, 140.95, 164.45, 167.02,
167.44, 169.39. Anal. Caled. for C24H24CIN;O3S,: C, 57.42; H, 4.82; N, 8.37. Found: C,
52.40: H, 4.75; N, 8.22.
5.66 'H NMR (CDCl) 8: 1.42 (s, 9H), 2.42-2.53 (m, 1H), 2.69-2.75 (m, 1H), 2.71-2.76
(m, 1H), 3.49-3.54 (xﬁ, 1H), 4.27 (d, J = 17.1 Hz, 1H), 4.71 (d, J = 17.1 Hz, 1H),
4.76-4.83 (m, 1H), 7.18-7.35 (m, 4H), 7.61 (d,J = 9.0 Hz, 1H), 7.77 (d,J = 9.0 Hz, 1H).
BC NMR (CDCl3) 8: 27.93, 29.44, 36.61, 50.06, 51.42, 82.14, 122.50, 127.26, 128.08,
128.73, 128.97, 129.38, 129.80, 135.00, 137.03, 140.97, 164.11, 167.45, 169.44. Anal.
Caled. for CoyHayCIN3O3S5: C, C, 57.42; H, 4.82; N, 8.37. Found: C, §7.63; H, 4.98; N,
8.29.
5-67 '"H NMR (CDCly) 6: 1.42 (s, 9H), 2.42-2.52 (m, 1H), 2.71-2.76 (m, 1H), 2.82-2.93
(m, 1H), 3.46-3.53 (m, 1H), 4.28 (d, 7 = 17.1 Hz, 1H), 4.71 (d, J = 17.1 Hz, 1H),
86
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4.76-4.83 (m, 1H), 7.18-7.35 (m, 4H), 7.57 (d,J = 8.4 Hz, 1H), 7.77 (d,J = 8.4 Hz, 1H).
3C NMR (CDCl5) d: 27.90, 29.39, 36.57, 50.03, 51.39, 82.10, 122.49, 125.37, 127.23,
128.06, 128.58, 128.88, 129.77, 132.30, 134.96, 140.94, 164.14, 167.42, 169.39. Anal.
Calcd. for CoHBrN:O:Ss: C, 52.75; H, 4.43; N, 7.69. Found: C, 52.68; H, 4.59: N,
7.90.

5-68 'H NMR (CDCls) &: 1.40 (s, 9H), 2.42-2.52 (m, 1H), 2.66-2.73 (m, 1H), 2.87-2.95
(m, 1H), 3.46-3.53 (m, 1H), 3.95 (s, 3H), 4.23 (d,J = 17.1 Hz, 1H), 4.73(d, 7 = 17.1 Hz,
1H), 4.78-4.85 (m, 1H), 6.98-7.08 (m, 2H), 7.16-7.32 (m, 4H), 7.42 (1,J = 7.2 Hz, 1H),
8.34 (t,J = 7.2 Hz, 1H). >°C NMR (CDCl5) &: 27.91, 29.49, 36.64, 49.77, 51.34, 55.60,
82.04, 111.21, 118.81, 121.14, 122.46, 127.14, 127.95, 128.00, 129.80, 131.93, 135.14,
141.02, 155.52, 162.34, 164.32, 167.50, 169.80. Anal. Calcd. for CrsHa7N30,4S,: C,
60.34; H, 5.47; N, 8.44. Found: C, 60.28; H, 5.29; N, 8.71.
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L5357
{28 517
JLE 7T #81E Elementar Vario E1 I, 'H MNR ] Bruker 23 8] ] FT-AC
200 M B RESERIC 2 . B A HP-5988 BT AUIE, 48 S LE kofler S L1 4 E
e, ‘ATHREE. BRI A T E .

BRI % S540-a 8 E Rk
1. 3-18-1,3,4,5- I A 2-FACEH B HRIHE P

FEERART, . -1,3,4,5-VUZ 25K (1) 80¢g (0.55 mol) ¥EHEAE 660 ml FEEh,
FEMEE, — /DR REPZIEREM 87.6 g (0.55mol) [ Bry. FIEHEER%
A 99 g (1.42moD) EERIR[E, SREHMA 9O mI KEHA#E, iR BTN
FEERTHIE IR, REFMA 400 ml KSR 3 R, EBEYAHE S C,
gEE, K¥E, RTF40°C Tk, BHEAEEE (2) 1128, 73 85%.

EESATHILESY (2) 72 g(0.3 moh)AHEIMAZ] 360 g 80 °C ] PPA 1,
IREYIE 80°C ik 18 /b, RIS 700 ml KB, B~ RERTE,
KBE, BH 5% NaHCO; Bk, ZRESRBERKEBA KA 64 g, /% 88%,
P85 164-166 °C (SCR{E ®: 163-165 °C).
2. 3-EE-5-FF-1,2,4- =M 2-FEE-5- 51,34 I T M 2.3 HE-5- 51,3 4-
B AT G ROLE & |
3. 3-Z M B-1,3,4,5- A -2- B AFEH BREMTEYR SR
a. BAATE (DL 2-FEE-5-F%-1,3,4-E M 5D

B 2-7%-5-3i#-1,3,4-T8 "M 0.89 g (S mmol), MAEIEH 0.28 g (5 mmol)
KOH §9 20 ml oAk ZBvieh, BEp IR 6, B WG, 112 (5
mmol)if] 3-1%-1,3,4,5-VIE-2-EREHBXEGNE T 20 ml T/KZEHFHILBEA
LR NS . BHERE 2 DR, FRPITHEREE KBr B4. RS
., BRIEETREN KBr BiE, BEAHNEZEZENBARAGE K. ik, i
WK GHIE R 18— 8B 5 7= fh.
b. DEUL S Y4 KOH- Z B W T s AT, °TH DMPAESER. AiEmT (LA
2-(4- A FE)-5-FF-1,3,4- M8 — K )

r—
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MY 2-(4-F HHE)-5-FRE-1,3,4- T8 2 1.063 5(S mmol)iF T 10 ml DMF 4, 4%
0.28 g (5 mmol) KOH & #E4E 10 mi7KY, FFAAR] L3R DMF & #b, R R
B iR, FRAE 3-18-1,3,4,5- 0 E-2-FACE I EAE3) 1.2 g (5 mmol)¥EARAT 10 ml
DMF 1, JIA %) iR e, SR 4 b0 RETBERE, BURZERR A5 DMF,
GFRYEAN 200ml KR, i REOGEE, g, Kk, FE, H DMFM
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