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2-N-2"3"4",6'-PU-O- T F& - B-D- I i 181 267 B i -4-N-HUAR ORI WE i 3 -5- F O -1,2,4- = I (2a~2e), 4-N-BUARFRIEZ(IL-5-
H-1,2,4-—M:(3a~3e)Fl 2-N-2',3",4",6'-V4-O- £ Bk 5 -B-D- ML I 7] 4 0 -4-N- AR R SE 2 26 -5- Y 3-1,2,4- — W (da ~de).
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Synthesis and Biological Activities of Novel
5-Methyl-1,2,4-triazoles-3-thione

Ji, Dan Lu, Junrui* Xin, Chunwei Peng, Chunyong Mu, Jiangbei Li, Jianfa

(“ School of Chemistry and Chemical Engineering, Tianjin University of Technology, Tianjin 300384)

Abstract In this paper, 15 new compounds of 2-N-2',3',4’,6'-tetra-O-acetyl-$-D-glucopyranosyl-4-(N-substituted-phenyl)-
imino-5-methyl-1,2,4-triazoles (2a ~ 2e), 4-(N-substituted-phenyl)imino-5-methyl-1,2,4-triazole-3-thiones (3a ~ 3e) and
2-N-2',3'4',6'-tetra-O-acetyl-f-D-glucopyranosyl-4-(N-substituted-phenyl)imino-5-methyl-1,2,4-triazoles (4a~ 4e) were ra-
tionally designed and synthesized according to the principle of superposition of bioactive substructures by the combination of
1,2,4-triazole, Schiff base and glucosides. Firstly, the Schiff base 4-arylideneamino-1,2,4-triazole-3-thiones (1a~1e) has been
obtained by the reaction of 4-amino-1,2,4-triazole-3-thiones with substituted salicyladehyde in weak acidic conditions. Then
the target compounds 2a~2e were prepared from 4-arylideneamino-1,2,4-triazole-3-thiones with 2,3,4,6-tetra-O-acetyl-a-
D-glucopyranosyl bromide in the presence of potassium hydroxide. The structures of target compounds have been character-
ized by '"H NMR, *C NMR, IR and elemental analysis. The results of preliminary bioassay showed that most of the tested
compounds displayed variable inhibitory activity. Especially, compounds 4b exhibited much higher activities against Es-
cherichia coli and Staphylococcus aureus than commercial fungicide fluconazole with minimum inhibitory concentration
(MIC) values of 16 pg/mL. All of the compounds showed excellent activity against fungal strains with MIC values of 16
pg/mL, which were more effective against Monilia albican than the reference drug triclosan.

Keywords 2',3',4',6'-tetra-O-acetyl-a-D-glucopyranosyl; 1,2,4-triazole; systhesis; antibacterial activity
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JIATT L B 2R 5 R f B s ),
PRELLSFE S S A darid i, HAE kIS, 6
EHR LT R T REUOL REANA DL 2 B Bl SR
WX EES S50, e EEN R SRS
(T 2R RPRE B 5 I A 53 FAHER T TE UMk & 40) 5
Hr 2w A sh ! A > T AR R0 2k
YI2E RN R R, B0 e AR Th e th g i g AAT 1T 8
7, VERE B FEERW 2 O R i T A
FH, U4 R A E A 1 Ak G2,
I, 3-HUA-4- -5- 50 0k -1,2,4- =R A 1,2,4-
IR A I OB, A G5 A R SRS
FEW AN FHAR S AZAE AL, ] LR AR Sk 22 FloB 1) 4 3R
GhR, R RS S A B AR T ) = e e EL AT
R HIRCALBE ST, HE R Y) 2 HAT — 2 Pt
BRSSP 1 2 P A T — 4 P R A
W2 SCE A A X — R, T4
BT ELAT B S A s R I = AT A, BE G AT S
WA TR. AR =PRI A YA
25 P = AR R A ) st b, il N dRAR R N AR
Bk gibg EUVR B MG, 58T &5
2-(N--D-2',3" 4" 6'- WU -O- £, Fi It~ NLt it 7] 2 B 5t )-4- B A
57 Wi K -5- 1 HE-12,4- = 5L &) 2a~ 2e
2-(N-B-D-2',3",4",6"- VY -O- £, 1 F&— 1Lt Wt 71 2 B 55 )-4- B A€
WHERGIE-5-FHE-1,2,4- = MR B W) da~de LLICRBHE
AL 4-N-BUR IR F-5- FH 3E-1,2,4- =M 2R &)
3a~3e. Al '"H NMR, “C NMR, IR FIIGE /00 Hi4h
FIREAT T RAL, FH0F90 LAk & 5t 4 8 €6 ] 2 2R
CEEICBHPERD) R B (e 22 [IRPIPE B 5 B S 2k
L) RSN g . LA B 2k W, Scheme 1.
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SHAGEY) 2a~2¢ Fl da~de IS SR &I, 16
0 13.8~14.3 247 LI NH WA 2%, 1 6 10.25~
10.39 AAHIRERE T OH FOWielss, b — 20 i B 7
AN HAE =4 2 A7) NH A2 T BUR, IF SEAE 38 4%
PR, ZPRER 2 47 BT RIS B T 05 36 AR
U RRIP S L
1.4 B CEMREIE S

IR ZL4NEET, HFsLEY) 2a~2e Tl 4a~de 1E
3450 cm ' Ab LB SR KI0E Sl OH WROKCUE, CHL W ACIg:
PUAE 2938 em ' AiAq, TRIAR )R SR PR S U H AR
1630 em™ ' AiAy. 1236 cm™ ' BT H BRI b R AT s
C=S MIciee, WA DGR A ¢ T2 N7 e, £E
1740 em™ ' BRI L T B I 22 SRILT I 7E 1000~
1100 J 1200~1300 cm ' AbA5 P4 5 i i (R B A 00U
U, Wi TR AR

'H NMR 1, 1b &%) 2a~2e 1 4a~4e 71 6 2.00 [t
1T HIUEER SRS th A I, 71 0 4.00~6.26 HEL
(1) 2 Eg, R EAILRIE. 78 6 6.2~6.6 HHILT
WU, AR A HBUAE 9.2~9.6 Hz 2 [0), S b i 3 1
W, IXUESE T N-B-D-FELF T K, X5 A5G ek !
5 —5 [, AaW2a~2e LS ) CH=N
Jit T B AR 0 10.22~10.99 2 Ja), FZEEP 23
ZIR EEURIE(IN OH, Cl, Br)(KJifs 530N A LB (1)
MR T; (LAY 3a~3e 2EIZU TR
Wi 2k, 76 6 4.22~435 ZAIHILT CH, (M5 514,
0 WA i Rk 14) IV f 455 P 0 D g T RO iy CHL PR3 1
g R 57 21) = R EA [ SE BN (52 e, B 6 2.47; 1k
W) 3a~3e — M 1) NH 57O g HIRAE 6 13.72 /2
A7, BE— P UE WA A W 2 AR I (1) T A7 A
1.5 EVMREMELEHAR

2 155 [ Il PR 592 96 8 b vE AL 2% B3 45 (NCCLS) i /N
FIBE VR S (MIC) I 58 J73%, CASREEME RN =SB b 2 10
294, XA HERCE AT T ARSMI IR, 2
IR E MRS B A K 1 (Escherichia coli, E.c.) (8099). 4=
B (O A BRI (Staphylococcus aureus, S.a.) (ATCC 6538)
1 2R B (Monilia albican, M.a.) (ATCC 10231), il
ELE R 1.

RN G AR 45 R, H bR E 5t —Fhd
PRERAT — 2 g k. b &4 2a (MIC=64
pg/mL), 2b (MIC=32 pg/mL), 2¢ (MIC=64 pg/mL), 2e
(MIC=64 pg/mL), 3b (MIC=32 pg/mL), 4a (MIC=16
pg/mL), 4b (MIC=8 pg/mL), 4¢c (MIC=64 ug/mL)%} K
J AT AT R A S PR S A T U M (MIC =128 pg/mL); Jr
A AA PR 8 R R B /NI BRI B 2 /N T 8055 T
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£ 1 L&Y 2a—~2e, 3a~3e fll 4a~4e (KIS /NI EE

(ng/mL)
Table 1 In vitro antimicrobial activities for some synthetic
compounds expressed as MIC (pg/mL)

Gram-negative ~ Gram-positive

Compd. bacteria bacteria Fungus
E.c S.a M.a
2a 64 64 32
2b 32 32 16
2¢ 64 32 16
2d 128 128 32
2e 64 64 32
3a 128 64 16
3b 32 32 32
3¢ 128 16 32
3d 128 16 32
3e 128 64 16
4a 16 64 16
4b 8 8 4
4c 64 32 16
4d 128 64 32
4e 128 64 32
Fluconazole 128 16 2
Triclosan 2 4 32

© 2013 Chinese Chemical Society & SIOC, CAS

Z LY = A AEMIC=32 pg/mL), £ LRI HIHiE
FETE SRS AWML, LAY 4d K=
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HZEE PE A PE-2400 TG M BGNE; | ARE KT
BB LRH-250A MBS -4, K. &t
HIAERDA 1O B A5 PR R B B AR ) 51
gt pra s o E e i al, Rt
afifh. A A-N-BRARAIE W i -5 3k-1,2,4- — Ie-3-
BRI (1a~1e)Z 2% SCRR[ 1510 7 VAT A5 k.

22 IIWES

22.1 BAMLb 2 95 %

T 50 mL =1, 4350mA 0.12 g (2.0 mmol)
KOH, 2 mL Z£/#7K, 10 mL A Fd%5, 2.0 mmol b5 1,
P 30 min, SRJE A 2,3".4.6'-PU-0- L1 Fk-o-D-1RAX
HIZ$E(0.98 g, 2.4 mmo 1) [N HI¥A (10 mL), T =3~
BiFE NV 16 h [TLC &0, EFFR): MR LIER) - V(A
TE)=3 © 2], HEARRE A, BT 20 mL & H
e, KPEQ20 mLX3), - HATHUAH, AKAHH S H b
I 2 K, BIFENAE. AYAHS TR RS T, K
9 5 R RAE 2Ty gl S FIR TR H bRk
EW) 2b~2e.

2-N-(B-D-2'3' 4',6'- VY -O- . Ik 5= -B-D- ntt. W 7] 25 i
F)-4-N-BR R IR I e e -5-F F-1,2,4- = 4 (2a): ¥RTTE
W4k, 7% 63%. m.p. 139~141 ‘C; 'H NMR (CDCl,,
400 MHz) J: 10.25 (s, 1H, OH), 10.22 (s, 1H, N=CH),
7.47~7.51 (m, 1H, Ar-H), 7.43 (dd, J=7.6, 1.6 Hz, 1H,
Ar-H), 7.05 (dd, J=17.2, 8.4 Hz, 2H, Ar-H), 6.22 (d, J=
9.6 Hz, 1H, Gly-H,), 5.76 (t, J=9.6 Hz, 1H, Gly-H,), 5.43
(t, J=9.6 Hz, 1H, Gly-H;), 5.26 (t, J=10.0 Hz, 1H,
Gly-H,), 4.32 (dd, J=12.4, 4.8 Hz, 1H, Gly-Hy), 4.18 (dd,
J=12.8, 2.0 Hz, 1H, Gly-Hg), 4.00 (ddd, J/=10.0, 4.8, 2.0
Hz, 1H, Gly-Hs), 2.47 (s, 3H, CHs), 2.11 (s, 3H, CH;CO),
2.08 (s, 3H, CH;CO), 2.05 (s, 3H, CH;CO), 1.97 (s, 3H,
CH;CO); “C NMR (CDCl;, 100 MHz) §: 170.5, 170.2,
169.5, 169.0, 166.1, 157.2, 148.8, 133.4, 133.2, 131.9,
126.0, 125.7, 123.5, 82.2, 78.3, 74.6, 73.6, 69.2, 68.8, 61.7,
20.8,20.7, 20.6, 11.3; IR (KBr) v: 3450, 2938, 1748, 1654,
1637, 1232, 1026, 923, 881, 756 cm '. Anal. calcd for
C,sHsN4010S: C 51.06, H 5.00, N 9.92; found C 51.13, H
4.98 N 9.83.

2-N-(-D-2'3' 4',6'- U -O- . Bk J& - p-D- Nt i 7 735 b
B )-4-N-(2-F5 e -5- 5 - 2R I ) W i ik -5- F K -1,2,4- =
(2b): A K, P7F 56%. mp. 224~226 C; !
NMR (CDCls, 400 MHz) 6: 10.39 (s, 1H, OH), 10.21 (s,
1H, N=CH), 7.55 (dd, J=7.2, 2.4 Hz, 1H, Ar-H), 6.97 (d,
J=9.6 Hz, 1H, Ar-H), 6.21 (d, J=9.2 Hz, 1H, Gly-H)),
5.75 (t, J=9.2 Hz, 1H, Gly-H,), 5.43 (t, J=9.2 Hz, 1H,
Gly-H;), 5.26 (t, J=10.0 Hz, 1H, Gly-Hy), 4.32 (dd, J=
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12.4, 4.8 Hz, 1H, Gly-Hy), 4.18 (dd, J=12.8, 2.4 Hz, 1H,
Gly-Hg), 4.00 (ddd, J=10.0, 4.8, 2.0 Hz, 1H, Gly-Hs),
247 (s, 3H, CHj), 2.11 (s, 3H, CH;CO), 2.08 (s, 3H,
CH;CO), 2.05 (s, 3H, CH;CO), 1.97 (s, 3H, CH;CO); °C
NMR (CDCl;, 100 MHz) &: 170.6, 170.5, 168.4, 168.8,
163.2, 159.5, 149.8, 134.0, 133.8, 132.1, 129.4, 126.7,
124.3, 81.2, 78.1, 73.6, 72.5, 69.2, 67.8, 61.7, 20.8, 20.7,
20.6, 11.3; TR (KBr) v: 3433, 2940, 1758, 1646, 1637,
1229, 1026, 918, 723, 680, 672 cm . Anal. calcd for
C4Hy7N401SBr: C 44.8, H 4.23, N 8.71; found C 43.2, H
428, N 8.66.

2-N-(-D-2',3"4".6"- U -O- £, T & - p-D- itk i %] 7 H
FE)-4-N-(2- £ 3 -5- 50— R 3L ) W Jige K -5- F Ok -1,2,4- — M4
(2¢): AMFEA, 7% 57%. m.p. 200~202 °C; 'H NMR
(CDCls, 400 MHz) d: 10.39 (s, 1H, OH), 10.20 (s, 1H, N=
CH), 7.41~7.45 (m, 2H, Ar-H), 7.02 (d, J=9.6 Hz, 1H,
Ar-H), 6.21 (d, J=9.2 Hz, 1H, Gly-H,), 5.75 (t, J=9.2 Hz,
1H, Gly-H,), 5.44 (t, J=9.2 Hz, 1H, Gly-H3), 5.28 (t, J=
10.0 Hz, 1H, Gly-H,), 432 (dd, J=12.4, 4.8 Hz, 1H,
Gly-Hg), 4.19 (dd, J=12.8, 2.4 Hz, 1H, Gly-Hg), 4.00
(ddd, J=10.0, 4.8, 2.0 Hz, 1H, Gly-Hs), 2.48 (s, 3H, CH;),
2.11 (s, 3H, CH;CO), 2.09 (s, 3H, CH;CO), 2.06 (s, 3H,
CH;CO), 1.97 (s, 3H, CH;CO); *C NMR (CDCl;, 100
MHz) 6: 170.8, 170.2, 169.4, 168.9, 165.6, 164.5, 157.2,
146.7, 135.2, 132.2, 126.0, 118.1, 117.6, 82.4, 77.3, 74.9,
73.6, 68.7, 67.1, 61.7, 20.8, 20.7, 20.6, 11.3; IR (KBr) v:
3442, 1759, 1654, 1637, 1229, 1040, 920, 811, 668 cm .
Anal. caled for C,4H,7N4O0SCI: C 48.12, H 4.54, N 8.71;
found C 48.25, H 4.48, N 8.66.

2-N-(-D-2',3"4".6"- U -O- £, T i - p-D- itk 1 %] 7 H
FE)-4-N-(2-YR- 2R FE) W g He-5-H ik -1,2,4- = M (2d): V3%
EE, 7% 61%. mp. 168~170 °‘C;'H NMR (CDCl;,
400 MHz) 6: 10.99 (s, 1H, N=CH), 8.14 (dd, J=17.6, 2.4
Hz, 1H, Ar-H), 7.69 (dd, J=7.6, 1.2 Hz, 1H, Ar-H),
7.37~745 (m, 2H, Ar-H), 6.26 (d, J=9.2 Hz, 1H,
Gly-H)), 5.77 (t, J=9.2 Hz, 1H, Gly-H,), 5.45 (t, J=9.2
Hz, 1H, Gly-H;), 5.27 (t, J=10.0 Hz, 1H, Gly-H,), 4.33
(dd, J=12.4, 4.8 Hz, 1H, Gly-Hy), 4.18 (dd, /=124, 2.0
Hz, 1H, Gly-Hg), 4.01 (ddd, J=10.0, 4.8, 2.0 Hz, 1H, Hs),
2.49 (s, 3H, CHj), 2.11 (s, 3H, CH;CO), 2.08 (s, 3H,
CH;CO), 2.05 (s, 3H, CH;CO), 1.97 (s, 3H, CH;CO); "*C
NMR (CDCls, 100 MHz) ¢: 170.7, 170.2, 169.4, 169.0,
164.1, 159.5, 149.2, 133.6, 133.4, 132.1, 128.0, 127.7,
126.5, 81.4, 77.2, 74.6, 73.7, 69.2, 67.8, 61.7, 20.8, 20.7,
20.6, 11.3; IR (KBr) v: 2945, 1751, 1654, 1637, 1229,
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1214, 1036, 924, 756, 669 cm . Anal. caled for CyHys-
N4OoSCI: C 45.94, H 4.34, N 8.93; found C 45.81, H 4.38,
N 8.99.

2-N-(-D-2',3"4',6'- VU -O- £, Bk H& - B-D- WL Vi ] 75 B
HE)-4-N-Q2—-IR L) W i E-5-H JE-1,2,4- = M (2e): 1
44, P73 62%. m.p. 160~162 C; '"H NMR (CDCl;,
400 MHz) d: 10.39 (s, 1H, N=CH), 8.11~8.16 (m, J=
7.42 Hz, 3H, Ar-H), 7.02 (d, J=9.6 Hz, 1H, Ar-H), 6.21
(d, J=9.2 Hz, 1H, Gly-H)), 5.75 (t, J=9.2 Hz, 1H,
Gly-H,), 5.44 (t, J=9.2 Hz, 1H, Gly-Hs), 5.27 (t, J=10.0
Hz, 1H, Gly-H,), 4.32 (dd, J=12.8, 5.2 Hz, 1H, Gly-Hy),
4.18 (dd, J=12.4, 2.0 Hz, 1H, Gly-H), 4.01 (ddd, J=
10.0, 4.8, 2.0 Hz, 1H, Gly-Hs), 2.48 (s, 3H, CH3), 2.11 (s,
3H, CH;CO), 2.09 (s, 3H, CH;CO), 2.06 (s, 3H, CH;CO),
1.97 (s, 3H, OCH3); *C NMR (CDCls, 100 MHz) 5: 170.6,
170.2, 169.4, 168.9, 164.3, 164.0, 158.3, 147.7, 134.4,
1322, 125.0, 119.1, 117.0, 81.7, 77.2, 74.6, 73.6, 69.2,
67.7, 61.7, 20.8, 20.7, 20.6, 11.3; IR (KBr) v: 2947, 1759,
1647, 1624, 1236, 1214, 1035, 920, 753, 718 cm”'. Anal.
calcd for C4Hy6N4O1oSCl: C 49.44, H 4.67, N 9.61; found
C 49.53, H 4.58, N 9.70.
222 HAMLE 3 696K

100 mL = 5, BN 0.01 mol 4644 1 A130 mL
ToK W, SRR, W RRE A, A
0.012 mol WMIELEN, dhEdidt I MY, VRIS AR G
IEWI[TLC BRER, BIFFIN WL L) - V(f il
fif)=1: 2], frlURIBE v 2%, 5 1R, A1 3 mol/mL
(1) HCL 0 pH 22 b, o SN 58 R Al Ak kLA ] 4
TEAMTH, FhUE, KO8R e 25 B LA, 13 ek
AR [ 4.

A-N-ZR P2 R I R -5- - 1,2,4- — -3t /i (3a): [
o 4k, 77 % 93%. mp. 165~166 C; 'H NMR
(DMSO-ds, 400 MHz) §: 13.46 (s, 1H, NH), 9.58 (s, 1H,
OH), 7.09~7.13 (m, 1H, Ar-H), 7.00 (dd, J=7.2, 1.2 Hz,
1H, Ar-H), 6.84 (d, J=8.0 Hz, 1H, Ar-H), 6.71 (t, J=7.6
Hz, 1H, Ar-H), 4.19 (s, 2H, CH,), 1.84 (s, 3H, CH3); "*C
NMR (CDCls, 100 MHz) 6: 165.9, 156.6, 146.5, 135.6,
128.5, 127.3, 120.6, 119.7, 49.8, 10.4; IR (KBr) v: 3447,
3224, 2998, 1654, 1638, 1230, 752, 693, 669 cm '. Anal.
caled for CoH,N4OS: C 50.83, H 5.12, N 2.71; found C
50.68, H 5.16, N 2.68.

4-N-(2- 52 H-5- YR - IR e [l 6 -5- B -1,2,4- — Me-3-
BB (3b): (A L A&, 723 95%. m.p. 194~195 C; 'H
NMR (DMSO-d,, 400 MHz) d: 13.45 (s, 1H, NH), 7.23~
7.28 (m, 2H, Ar-H), 6.84 (dd, J=8.4, 2.4 Hz, 1H, Ar-H),
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4.18 (d, J=4.8 Hz, 2H, CH,), 1.95 (s, 3H, CH3); *C NMR
(CDCls, 100 MHz) 0: 164.8, 156.4, 149.8, 133.6, 130.5,
128.4, 119.6, 112.7, 47.1, 10.2; IR (KBr) v: 3548, 3407,
3086, 1717, 1637, 1231, 876, 815, 768 cm . Anal. calcd
for C,oH;;N,OSBr: C 38.11, H 3.52, N 17.78; found C
38.02, H 3.63, N 17.76.

4-N-(2-F8 I -5- S~ ) fg JE -5- FH Ok -1,2,4- — 13-
Bld3c): AR, 2% 93%. mp. 177~178 C; 'H
NMR (DMSO-ds, 400 MHz) d: 13.47 (s, 1H, NH), 9.90 (s,
1H, OH), 7.11~7.17 (m, 1H, Ar-H), 6.83 (d, /=8.4 Hz,
1H, Ar-H), 6.84 (d, J=8.0 Hz, 1H, Ar-H), 6.71 (t, J=7.6
Hz, 1H, Ar-H), 4.19 (s, 2H, CH,), 1.94 (s, 3H, CH3); °C
NMR (CDCl;, 100 MHz) J: 164.8, 156.4, 147.6, 134.2,
129.7, 128.6, 118.4, 113.2, 46.9, 10.2; IR (KBr) v: 3551,
3063, 1718, 1637, 1230, 877, 818, 770 cm™'. Anal. calcd
for C,oH;;N4OSCI: C 44.36, H 4.10, N 20.69; found C
44.41,H 4.20, N 20.58.

4-N-(2-TR-FRFE -5 F - 1,2,4- — I-3-B i (3d)):
{0 [ A, P2 % 94%. mp. 172~174 'C; '"H NMR
(DMSO-d,, 400 MHz) &: 13.43 (s, 1H, NH), 7.63 (d, J=
7.6 Hz, 1H, Ar-H), 7.37 (dd, J=13.6, 7.2 Hz, 1H, Ar-H),
7.31~7.25 (m, 2H, Ar-H), 4.38 (d, J=4.4 Hz, 2H, CH,),
1.79 (s, 3H, CH;); °C NMR (CDCl;, 100 MHz) 6: 165.8,
156.6, 150.2, 131.6, 129.5, 123.2, 119.2, 115.7, 48.0, 10.2;
IR (KBr) v: 3448, 3221, 1647, 1637, 768, 668 cm . Anal.
calcd for C;oH;;N4OSBr: C 40.14, H 3.71, N 18.73; found
C 40.06, H 3.62, N 18.81.

4-N-(2-1R-FRFE) JH KL -5- 1 Jk-1,2,4- — -3 il (3e):
F {0 [ A, P2 % 95%. mup. 188~190 ‘C; 'H NMR
(DMSO-d,, 400 MHz) &: 13.41 (s, 1H, NH), 7.46 (d, J=
7.6 Hz, 1H, Ar-H), 7.36 (dd, J=6.4, 3.2 Hz, 1H, Ar-H),
731 (t, J=3.6 Hz, 2H, Ar-H), 4.33 (d, J=4.4 Hz, 2H,
CH,), 1.80 (s, 3H, CH;); *C NMR (CDCl;, 100 MHz) o:
166.2, 156.6, 144.5, 133.1, 127.6, 127.4, 119.6, 118.7,
47.8,10.6; IR (KBr) v: 3404, 3019, 1698, 1637, 1238, 886,
761, 749 cm™'. Anal. calcd for C;oH,N,OSCI: C 47.15, H
4.35,N 21.99; found C 47.21, H 4.28, N 21.85.
223 HAMLE 4 96

T 50 mL = I, M 0.12 g (2.0 mmol) KOH, 2
mL ZE17K, 10 mL A%, 2.0 mmol (L&MW 1, Hidk
30 min, RGN 2,3'4",6'-PU-O- Z i 3-a-D-IR A 24
P%(0.98 g, 2.4 mmo )W A HI# (10 mL), T ik
SV 16 h [TLC A, JEFFH: M(EER LHR) @ V(A
BK)=3 1 2], WREABRBAA, T 20 mL S
H, JKBEQRO0 mLX3), A HUAH, AR &R i
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W2 W, I AHHE KRS T RS,
HEBET A, R EAT 4 2515 H AL &4 4.

2-N-(-D-2'3' 4',6'- U -O- £, Bk K& - p-D- Ntk i 7 75 b
-4 N-A0 16 S L Jiie - 5- FR R -1,2,4- = M (4a): 1 €4 [
&, 775 58%. m.p. 179~181 ‘C; '"H NMR (CDCls, 400
MHz) §: 10.28 (s, 1H, OH), 7.25 (dd, J=18, 9.6 Hz, 1H,
Ar-H), 7.17 (d, J=7.6 Hz, 1H, Ar-H), 6.85~6.93 (m, 2H,
Ar-H), 6.10 (d, J=9.2 Hz, 1H, Gly-H,), 5.67 (t, J=9.2 Hz,
1H, Gly-H,), 5.42 (t, J=9.2 Hz, 1H, Gly-H;), 5.22~5.27
(m, 1H, Gly-Hy), 5.06 (dd, J=18.4, 9.2 Hz, 1H, Gly-Hg),
428 (s, 2H, CH,), 4.0 (dd, J=9.6, 4.8 Hz, 1H, Gly-H),
3.67~3.79 (m, 1H, Gly-Hs), 2.11 (s, 3H, CH3), 2.09 (s,
3H, CH;CO), 2.08 (s, 3H, CH;CO), 2.04 (s, 3H, CH;CO),
1.95 (s, 3H, CH;CO); C NMR (CDCls, 100 MHz) &:
170.6, 170.1, 169.4, 168.8, 168.4, 153.4, 136.1, 134.1,
132.0, 128.8, 128.6, 127.0, 83.1, 76.4, 74.2, 73.0, 69.1,
67.8, 61.0, 52.0, 21.0, 20.7, 20.6, 10.2; IR (KBr) v: 3358,
2780, 1758, 1727, 1637, 1244, 1217, 1039, 920, 811, 668
cm . Anal. caled for CyH30N4040S: C 50.88, H 5.34, N
9.89; found C 50.75, H 5.26, N 9.79.

2-N-(-D-2'3' 4',6'- U -O- £, Bk K& - p-D- Ntk i 7 75 b
HE)-4-N-(2- 72 HE-5- 1R - IR Ik e Bk -5- F 4E-1,2,4- — W (4b):
WO E A, PR 54%. mp. 216~218 C; 'H NMR
(CDCls, 400 M Hz) 6: 10.31 (s, 1H, OH), 7.25 (dd, J=18,
9.6 Hz, 1H, Ar-H), 7.17 (d, J=7.6 Hz, 1H, Ar-H), 6.85~
6.93 (m, 2H, Ar-H), 6.10 (d, J=9.2 Hz, 1H, Gly-H)), 5.67
(t, J=92 Hz, 1H, Gly-H,), 5.42 (t, J=9.2 Hz, IH,
Gly-Hs), 5.21~5.26 (m, 1H, Gly-H,), 5.06 (dd, J=18.4,
9.2 Hz, 1H, Gly-Hg), 4.28 (s, 2H, CH,), 4.0 (dd, J=9.6,
4.8 Hz, 1H, Gly-Hg), 3.67~3.79 (m, 1H, Gly-Hs), 2.11 (s,
3H, CH;), 2.09 (s, 3H, CH;CO), 2.08 (s, 3H, CH;CO), 2.04
(s, 3H, CH;CO), 1.95 (s, 3H, CH;CO); *C NMR (CDCl,
100 MHz) §: 170.6, 170.1, 169.4, 168.8, 168.4, 157.9,
137.2, 132.1, 132.0, 128.4, 126.0, 120.6, 82.4, 77.1, 74.6,
73.2, 69.5, 67.8, 61.0, 52.3, 21.0, 20.7, 20.6, 10.4; IR
(KBr) v: 3358, 2780, 1758, 1727, 1637, 1244, 1217, 1039,
920, 811, 668 cm ! Anal. caled for C,4Hy9N40,4SBr: C
44.66, H 4.53, N 8.68; found C 44.52, H 4.58, N 8.49.

2-N-(-D-2'3' 4',6'- WU -O- £, Bk K& - p-D- Nt Wi 7 75 b
HE)-4-N-(2-F2JE-5- G~ R ) Jig He-5- F 4E-1,2,4- — W (4e):
O AR, 77 53%. mp. 220~222 C; 'H NMR
(CDCls, 400 MHz) 8: 10.36 (s, 1H, OH), 7.27 (t, J=6.4
Hz, 1H, Ar-H), 7.19 (dd, J=10.8, 2.4 Hz, 1H, Ar-H), 6.83
(d, J=8.4 Hz, 1H, Ar-H), 6.08 (d, J=9.2 Hz, 1H, Gly-H,),
5.64 (t, J=9.2 Hz, 1H, Gly-H,), 5.55 (t, J=4.4 Hz, 1H,

Chin. J. Org. Chem. 2013, 33, 1062~1068

© 2013 Chinese Chemical Society & SIOC, CAS

Gly-H;), 5.42 (dd, J=20, 10.4 Hz, 1H, Gly-H,), 4.90 (dd,
J=10, 3.6 Hz, 1H, Gly-Hg), 4.43 (dd, /=12, 6.8 Hz, 1H,
Gly-Hg), 425 (d, J=3.2 Hz, 2H, CH,), 3.98 (t, J=6.8 Hz,
1H, Gly-Hs), 2.11 (s, 3H, CHy), 2.09 (s, 3H, CH;CO), 2.04
(s, 3H, CH;CO), 2.02 (s, 3H, CH;CO), 1.93 (s, 3H,
CH;CO); °C NMR (CDCl;, 100 MHz) &: 170.5, 170.3,
169.4, 168.8, 168.4, 158.8, 135.2, 133. 7, 132.3, 131.0,
128.1, 124.9, 82.4, 77.1, 74.6, 73.6, 69.3, 67.8, 61.5, 51.3,
21.0, 20.7, 20.6, 10.3; IR (KBr) v: 3567, 3050, 2782, 1718,
1638, 1231, 1037, 876, 818, 770 cm '. Anal. calcd for
CasHyoN,06SCl: C 47.96, H 4.86, N 9.32; found C 47.88,
H 4.82, N 9.38.

2-N-(B-D-2',3' 4',6'- VY -O- £, ik 5= -B-D- ntt, Wi 7] 22 Hf
F)-4-N-(2- IR~ TR F ) il K -5- F 3 -1,2,4- — e (4d): #5 (1
KB, 2% 50%. '"H NMR (CDCls, 400 MHz) d: 7.58 (d,
J=17.6 Hz, 1H, Ar-H), 7.28~7.31 (m, 2H, Ar-H), 7.19 (t,
J=7.2 Hz, 1H, Ar-H), 6.09 (d, J=9.6 Hz, 1H, Gly-H,),
5.64 (t, J=9.2 Hz, 1H, Gly-H,), 5.53 (dd, J=9.6, 3.6 Hz,
1H, Gly-Hs), 5.40 (t, J=9.6 Hz, 1H, Gly-H,), 4.88 (t, J=
9.6 Hz, 1H, Gly-Hyg), 4.38 (t, J=7.6, 2.4 Hz, 1H, Gly-Hg),
422~431 (m, 2H, CH,), 3.96~4.00 (m, 1H, Gly-Hs),
2.07 (s, 3H, CHj), 2.02 (s, 3H, CH;CO), 2.01 (s, 3H,
CH;CO), 1.98 (s, 3H, CH5CO), 1.93 (s, 3H, CH;CO); "*C
NMR (CDCLs, 100 MHz) &: 170.6, 170.1, 169.4, 168.8,
168.4, 147.7, 134.1, 132. 2, 132.0, 129.8, 129.0, 127.2,
82.6, 77.1, 74.6, 73.2, 69.5, 67.8, 61.0, 53.1, 21.0, 20.7,
20.6, 10.4; IR (KBr) v: 3009, 2780, 1716, 1619, 1238,
1162, 1052, 920, 811, 668 cm ' Anal. caled for
Ca4HyoN,06SBr: C 45.79, H 4.64, N 8.90; found C 45.66,
H 4.58, N 8.92.

2-N-(B-D-2',3' 4',6'- VY -O- £, ik 5= -B-D- ntt, Wi 7] 22 Hf
FE)-4-N-(2-5 R Ho) i e -5-F 51,2, 4- — W (de): RTEEL
WA, 77% 52%. mp. 175~176 ‘C; 'H NMR (CDCl;,
400 MHz) &: 7.42 (d, J=7.6 Hz, 1H, Ar-H), 7.32 (dd, J=
8.0, 6.4 Hz, 2H, Ar-H), 7.26 (t, J=7.6 Hz, 1H, Ar-H), 6.11
(d, J=52 Hz, 1H, Gly-H)), 5.67 (t, J=9.2 Hz, 1H,
Gly-H,), 5.42 (t, J=9.6 Hz, 1H, Gly-H3), 5.25 (t, J=10.0
Hz, 1H, Gly-H,), 4.45 (d, J=1.2 Hz, 1H, Gly-Hg), 4.30~
437 (m, 2H, CH,), 4.13~4.19 (m, 1H, Gly-Hg), 3.97~
4.02 (ddd, J=10.0, 4.8, 2.0 Hz, 1H, Gly-Hs), 2.10 (s, 3H,
CHs), 2.07 (s, 3H, CH;CO), 2.04 (s, 3H, CH;CO), 2.01 (s,
3H, CH;CO), 1.97 (s, 3H, CH;CO); *C NMR (CDCls, 100
MHz) 6: 170.6, 170.1, 169.4, 168.8, 168.4, 149.8, 135.2,
133. 2, 132.0, 130.0, 129.9, 127.2, 82.4, 77.2, 74.6, 73.5,
69.3, 67.8, 61.7, 51.3, 21.0, 20.7, 20.6, 10.1; IR (KBr) v:
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3002, 2782, 1760, 1727, 1636, 1238, 1036, 920, 874, 773,
668 cm™!. Anal. caled for CpH,oN4OoSCl: C 49.27, H
5.00, N 9.58; found C 49.43, H 4.88, N 5.06.
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