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Synthesis and Antibacterical Activity of Novel Macrocyclic Schiff Base Compounds Containing
2-Substituted-1,3-dithiolane

YUAN Zeli, WU Qing, HU Qinghong, ZHONG Yongke, ZHOU Xumei(School of Pharmacy, Zunyi Medical College,
Zunyi 563003, China)

ABSTRACT: OBJECTIVE To exploit a novel antibacterical agent. METHODS A series of macrocyclic Schiff base
compounds containing 2-substituted-1,3-dithiolane were synthesized from different p-diketonato, carbon disolfide and
1,2-dibromoethane. Their antibacterial activities were tested. RESULTS The structure and composition of the middle
compounds( I a— [ ¢) and title Schiff base compounds( Il a— Il ¢) were elucidated on the basis of elemental analysis, IR, 'H-NMR,
and MS. The title Schiff base compounds proved a better antibacterial activity. CONCLUSION The title Schiff base
compounds( IT a—II ¢) are synthesized, and they show good antibacterial activity.

KEY WORDS: 2-substituted-1,3-dithiolane; Schiff base; synthesis; antibacterial activity
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1 XWHZE
1.1 {5

ELII 2702 /AT (B8 E Vario A F]); 1000
FT-IR £LAR G A (36 B LR %2 A ], 4 000~400
em™, KBr JEJ): AV-500 A% fh 3t 9% 43 (4
Bruker 22 #); HP-1100 %4 i i 43 (€ [F 2035 28 7))
WRS-2A RU5 A (i Sy A A Al

N,N-—"H 3L LI (DMF). LB ER . 5Kk
FREN. 95%EE. 1,2-240 RS ¥) o b, 1,2-
TIRCHEA AL o IR DA L 2-PEEE PR P
Bl
1.2 FaR(T a~ T )AL

i3 DMF(20 mL){#) 250 mL — 25U - A
TRERAT 5.5 g(40.0 mmol). Z Bk EI(2.1 mL, 20.0
mmol)J5, FImBEFE SN 0.5 ho VRIBVAEIT — Mk
BN 1.33 mL(22.0 mmol) bk, gkSdiidk & v
1 ho 0 1,2- R Z%¢ 4.1 g(22.0 mmol), 1 h A
56, M5, EIRBEERN 14 ho KRNV
A 200 mL vKK T, AWTHEE R BT H B EDTIE, il
P&, FKS 95% CREDRBIEYHEIR, SUB TS H
oS a)3.171 g, 7% 79.28%, mp 165~
168 °C; MS-ESI m/z 200[M]"; 'H-NMR(DMSO-de):
8 3.52~3.75(4H, t, 2SCH,-), 1.75(6H, s, 2CH;-);
IR(KBr, cm™'): 02919, 2407, 1682, 1193,
9705 JCHE M SEMAE %R H%): C 47.48
(47.50); H 5.02(4.98). KHFLIK k&K1 b
M Tco Tb: AEABAEY 3.770 g, 773:71.40%,
mp 198~201 ‘C; MS-ESI m/z 266 [M+2]"; 'H-NMR
(DMSO-dg): & 6.23~7.85(5H, d, J=8.0 Hz, Ar-H),
3.48~3.82(4H, t, J=6.2 Hz, 2SCH,-), 1.68(3H, s,
CHs-); IR(KBr, cm™): v 3 028, 2 978, 2 407, 1 682,
1572, 1566, 1120, 972, 764, 698; JCZE/HT:
SEMME Yo(BRB %) C 59.12(59.06), H 4.59(4.58).
Lc: KAMALEY 3.633 g, 77F: 73.34%, mp
175~177 ‘C; MS-ESI m/z 264[M-1]"; 'H-NMR
(DMSO-d¢): & 8.76(1H, d, J=4.0 Hz, Py-H®),
8.16(1H, d, J=7.6 Hz, Py-H’), 7.87(1H, t, J=8.0
Hz, Py-H'), 7.44~7.47(1H, m, Py-H’), 3.55~3.80
(4H, t, J=6.0 Hz, 2SCH,-), 1.73(3H, s, CHj-);
IR(KBr, cm™): v 2 992, 2 407, 1 682, 1 600, 1 193,
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970, 644, 576; JLE T LIME% (IR %):
C 54.28(54.32), H4.15(4.18), N 5.25(5.28).
1.3 HEsAEW(a~ )5k

$4( 1 a)2 mmol#f# 1-30 mL DMFH, UK HiE
PR N4 mmol 1, 2-2 120 mL 95%Z.
REVEW, 1T°0.5 hNTHSE, RSt RNT h, A
yiiE e K, g, FIDMFE4: &, B2 5
T e k(1T 2) 0.387 g, 7% 31.72%, mp 217~
219 °C, MS-ESI m/z 454[M+2]"; 'H-NMR(DMSO-de):
8 4.84~5.12(8H, t, J=8.0 Hz, 4N-CH,-), 3.66~3.91
(8H, t, J=6.5 Hz, 4SCH,-), 1.75(12H, s, 4CHs-);
IR(KBr, cm™'): v 2981, 2 893, 2 398, 1 563, 1228,
947; JLE T SEMME % (BB (EY%): C 53.10(53.06),
H 6.05(6.23), N 12.40(12.38).

KRR s b AT by o)1, 2-
oSN R A N DMIF B 45 4540 6,5 1D b,
Ilco IIb: 0.465 g, 7% 40.50%, mp 258~260 C,
MS-ESI m/z 575[M-1]"; '"H-NMR(DMSO-d¢): &
6.32~7.62(5H, m, Ar-H), 4.68~532(8H, t, J=7.8
Hz, 4N-CH,-), 3.64~3.87(8H, t, J=7.9 Hz, 4SCH,-),
1.82(6H, s, 2CH;-); IR(KBr, cm™): v 3 052, 2 990,
2878, 2402, 1605, 1585, 1478, 1230, 947,
764, 698; JUE M SEIMME% (FRIL{EH%): C 62.40
(62.46), H 5.62(5.59), N 9.68(9.71). 1lc: 0.384 g,
PF: 3321%, mp 238~240 C, MS-ESI m/z 580
[M+2]"; 'H-NMR(DMSO-dg): & 8.79H, d, J=
4.0 Hz, 2Py-H%), 8.12(2H, d, J=7.6 Hz, 2Py-H’),
7.75(H, t, J=6.8 Hz, 2Py-H'), 7.41~7.45(2H,
m, 2Py-H’), 4.96~ 5.75(8H, t, J=8.0 Hz, 4N-CH,-),
3.60~3.73(4H, t, J=7.8 Hz, 2SCH,-), 1.89(6H, s,
2CH;-); IR(KBr, cm'): 02985, 2878, 2405,
1610, 1600, 1578, 1565, 1228, 965, 644, 570;
JCE T SEMME % (BB {E%): C 58.14(58.10),
H 5.28(5.22), N 14.32(14.52).
1.4 FERL
1.41 REEME wR SEEAMEAERKRE, K
FRw, RHECRF R, AR AT R, BRI B
FHRAGSEREA TRERENER): F0FE
0.5g, A1 g, NaCl0.5g, Hiflg 2 g, /K100 mL,
pH 7.2,
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1.42 R WERE B BoE Y
17, BT R R AT a~ T o) Hbsfb &8Il a~
[l c) 10 mL DMF ¥ fi#, n 7K #i B i e 2 500
ng-mL ™ VR, B2 IR AN T35 CHEE 24~72 h)i WL
SN B BEl RN, AR UTEO AR AL S A B v
2 FER5E
21 GBI P EAACT a~ T o) K HArfb &9
(1T a~ 11 o) I 25 Fa fff il

o )RR H AR AL A 9 1) 76 25 90 BT 1 SEIME S
HAS AR A, iUk vl LLAHE T 4k 5 0 1 4k
g TR R R H ARk A 9 (10 0 o) BT 35 W 42
FIFHDY (1) 53 - 15 1 U

FE AR H AR L&) "H-NMR 2207
FEAE 3.48~3.91 & 2-HUAG-1, 3-ZHiZ%3A ke v
HE S-CH,-Jl 16 o AL 247 FEAE 1.68~1.75 Ffi
N4 AS-CHy Wil 76 1b R Ib b ks 1
6.23~7.62 B A LR A T 106 AE Te fillle
HHIR SN BT 7.41~8.79 FRINLIE R 5T T-U6 o Y3 A,
fEla~1lc FILH LT N-CHp- W FHJE 4.68~5.75
g

75 R R RN H AR A IR, o) 44 b 7R
1682, 1685 cm™ fl1C=0M Wit é 75 £ i H bR ik &4
J& A2 A ORI C=N R AiE W AL 16 1 563~1 610
em™, XHEBIEW T HARL SRR, A
2919, 2 893 cm™ WY IAIE B T b )44 H ARk Ay
Yyrh-CHy RI-CH,- I A7 75, X1 445, 1 402 cm™'
HH 08 i DA UE B 3K P A BE B A AR s T AE T 193~
1247 cm ' M1947~978 cm' KL Wi U6 S v 8] 44 R I
btk G kb i C-SWfiei . 534k, 78 T bAI Il b
H1K3 050 em ™ BT A 2K R ap b AERCUE ST, 1
£E764 cm™ F1698 cm™ BAIE T BRI AN, i
76 T Iledrl 578~1 560, 1600, 644%1576 cm™'
A5 3N SRR AT Vg U i i e R
22 MR AR

o TR) AR A 24540 1 40 R S 360 250 L3R 10 A
TP A, R T AT 4 €0 R A BR R I —
U AT E Ak B )E, Y5t sz il s
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Tab 1 Antibacterial activity of middle compounds( I a— I ¢)

and title compounds( 1T a—1II ¢)

EE7S
W SRE e pot b
]2 2R
la + - + _ _
Ib + - - - -
Ic + + _ + _
Ila ++ + + + -
II'v ++ ++ + ++ -
IIe ++ ++ ++ ++ -

TE: -+ 10~15 mm; +—JWH R 7~10 mm; -~ <7 mm
Note: ++—inhibition zone 10—-15 mm; +—inhibition zone 7-10 mm;

— —inhibition zone<7 mm
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