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Synthesis, Characterization and in vitro Antibacterial
Activities of Curcumin Derivatives

ZHONG Yi-ning">" , ZHEN Han-shen"*, TENG Jian-bei"*, MENG Bao-hua’
(1. Department f Medical , Guangxt Traditional Chinese Medical Unwersity, Nanming 530001, China;
2. Department o Medical , Chengdu University o Traditional Chinese Medical, Chengdu 611137, China)

[ Abstract]  Objective: To study the synthesis, characterization and in wvitro antibacterial activity of curcumin
derivatives. Methods: Four target compounds were synthesized with phenylamine, phenylhydrazine, 4-toluidine, 2, 4-
dinitrophenylhydrazine and curcumin based on the characteristics of curcumin molecule structure, containing two carbonyl
groups. Their antibacterial activities in wvitro against Staphylococcus aureus, Escherichia coli and Pseudcomonas
aeruginosa were examined respectively. Results: Four kinds of Schiff bases ( three novel compounds, 1~ 3) were
synthesized and characterized by elemental analysis, UV-vis, IR spectrum and 'H-NMR. Conclusions: The four
compounds shows different antibacterial activity, Schiff bases (4) shows significant antibacterial activity in these
compounds.
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Wiz ORISR . ST R TS
AR IREE T REI, B85 R %, 4 FOE R, 2R, 2,
4 SR RAT SN OB E (1) Schiff SR 4),
PATA ANRAE T 4 PP E (1) 22 38 3% Schiff Bl fiT 4=
W, AR H b5 Prxd 4 s (ORI BR A KT 1
DA K 23 BT A1 PRI AR 400 B 35 2

1 78

L1 2SR5 R G AT H (200~ 300 H, 5
B T, 110 Cigifh), 23 &R (AR, Lifgiabiik
o), oA AR S A A A, AR S AR A R
SR Al Ab HE

1.2 SEIGANES  Sartorius HL T 70 M1 R-F; TH UG G S
TFASR 1285 RE-52AA Te % 28 A ( i SR 2R 44X
A7) s XT4 100A b T0H i I A (43 2. Jb st #t
RGBS, TR E AL IE) ; Agilent 8453 %4t
AT UL 53 606 BE T (35 [ 2 HE 48 A7) 5 Carlo ERBA
1106 4> A 3k & A HLIc 2 73 B EQUINOX 55 Y
A HLIH AR e 27 A0 6 3% (48 [ Bruker A7) (KBr K f
75) ; M LIR ("H-NMR) JTT AV400 38 5 4% i L IR A
(%t Bruker 22 #]) (DMSO-ds M, TMS S W FK) ;
JFi( EFMS) ] VG Autospec 3000 5 HLEELFIEAL .
1.3 R BRI 40 (0 4 Bk R (ATCC,
25923) , KA B (ATCC, 25922), 43 AT 1% (ATCC,
27853) (T [E 24 i AL ) ) A 56 ) L 2 AV
B9 55( 1039508, BR, W1 EifgAt okl 2 6440 BR 2
I VUNTGr 28w, 4155 25 (H34020887, it & 4 25l
HIRAW) .

2 H&E

2.1 £ Schiff Bl 1~ 4 MG

2.1.1 ARl

MeO ? ? ~ OMe
N \} e U PN \L }Jﬂﬁkgﬁﬁ;
HO OH
R] _N N _R1
MGOMOMC
HO OH

Vi (1) IS &R i, 4 1 IE 0, A, 2, 4 Al g
SRk (D) e & 2 A5 %5550 THE, R 50 °C, T8N S0
JIFEFE RN 12 b,

2.1.2 A7 0,54 mmol/L PR ( 4 FHREOR
Jl, KM, 2, 4 —AHFEAIE) IR 10 mL DY SRR

(THF) (/] = #I0f A, 22 b nl v B s &, AN &S
i, IR [ AR A 50 CHHE N 2123 i 10
mL ¥ 0. 27 mmol/L 22 35 3 () THF ¥R, gk L5 +F
BN 12 ho TLC BRSSO, [ s [0 ), W54
SEEAEENT &, UL ¥ LR Ol Y fhik= 103,
12 101 FEATHG RE DR, 15 2 s H v =¥, &
i T 2 (i 19 B A0 22 35 2% Schiff Bk &4 1,2, 3, 4.
2.2 AW 1~ 4 MANBEIE R EY DR
Ak R, BB (O A ER B KT B DL S SR AT B
A SIS TR BRI, AR A 2 4 R0 TR
255y T DMSO Hh, FRpk 0.1 g= L' (¥, H%br
YK A3 B V2 B AN [ PR W Bk 5, #2270 )i 37 C
$9%(16~ 18) h.
2.2.1 BRI AT AR A BRI KA
PRI SR A1 S8 B PP e 38 B (W 5 3R 3 v, WS A S 15
EMEE RN R REY . BT 37 CRARTR(16
~ 18) h. BT AZHRE S 10~ 10° ml™ "% .
2.2.2 AW VOl (MICso, MICon) Sz d5e A 100 187 v
FE(MIC) e FETCBE AN, B 2530 K B /N ik
BN 3 AL, BEAL 10 32 . R VR S 15 R B R R
1:2,1:4, 1: 8, 1 16, 1: 32, 1: 64, 1: 128, 1: 256, 1: 512
(1) 9 SZANIRI 2, 56 10 5V o0t AN I 244 .
BN 1.0 mL, IR A 0. 1 ml, B
51,37 CHEFE(16~ 18) h, HUH W& 4 i 2L K, o4
AR IR AR IR B, BRI X% B AR MIC, SE56 A
3, 43 ol SR H AP A i v [ (MICso ) , 90% 411 518
[El(MICy) LA K MIC [T 3518 .
3 #R
3.1 W1~ 4 RIE AW 1 EE R
K% Schiff §% 111 mg, WH 79% , T8 (1) [ A8 A
ﬁ%ﬁ C33H30N204, ﬁ%% 518. 35, ﬁ%ﬁﬁﬁ?@
A (B {H) %: C76.38(76.41), H5.75(5.78),
N5.37(5.40); m.p.173~ 175°C, decomp; UV),""
(nm): 432; IRV, (em '): 3530~ 3280 (br,
ArOH), 3011, 2968, 1657, 1573, 1487(C =N),
1623,1521,1439(C=C KARIEH), 1223(C—
0), 876, 773, 692( Z IR HUAR) ; '"H-NMR (400 MHz,
DMSO-dg): 8 3.93(s, 6H), 6.52 (d, J= 16.0 Hz,
2H), 6.86 (d, J= 8.0Hz, 2H), 7.06 (d, J= 2.0Hz,
2H), 7.12 (dd, J= 2.0, 8.0 Hz, 2H), 7.18(s,2H),
7.64 (d, J= 16.0 Hz, 2H), 6.83~ 6.91(m, 10H,
AH), 10.32(s, 2H) .
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AW 20 ET R (4 HIEORE) Schiff Bk 3.2 AW 1~ 4 ARSMNIE TG SZIG S5 4 Fh

123 mg, W% 83%, wEMIFEAEM AR, 75T Css
HauN,O,, 70 T 5 546. 18, JG 220 Hr SE il ( B ie
) %: C76.63 (76.90), H6.15 ( 6.22), N5.05
(5.12); m.p.181~ 183 °C, decomp; UVA."" (nm):
428 nm; IRV, (em™'): 3536~ 3 290(br, AtOH);
3016,2953, 1672, 1583, 1485(C =N), 1621,
1527,1436(C=C RANRHFH), 1227(C—0),
871, 777, 696 ( K MR HLAL); 'H-NMR (400 MHz,
DMSO-ds, TMS) : 6 1.25(s, 6H), 3.98(s, 6H), 6.58
(d, J= 16.0 Hz, 2H), 6.88 (d, J= 8.0 Hz, 2H),
7.13(d, J= 2.0 Hz, 2H), 7.23 (dd, J= 2.0, 8.0
Hz, 2H), 7.12(s,2H), 7.56 (d, J= 16.0 Hz, 2H),
6.83~ 6.91(m, 8H, ArH), 10.40(s, 2H) .

a3 s Ai A Schiff Bk 129 mg, Y
8%, RHE Ok R, T CsHuNOy, 70T
T 548.26, JUE 4 M SCMIME (IR MH) % C72.08
(72.22), H5.79(5.84), N10.16(10.20); m.p. 192~
194 °C; UV (nm): 420 nm; IR V" (em '):
3 526~ 3 330(br, AtOH) ; 3 012; 2 973; 1 658, 1 576,
1482(C=N), 1619, 1516, 1429(C=C NN
2y, 1223(C—0), 871, 774, 691( AIFEAL); 'H-
NMR( 400 MHz, DMSO-ds), 6 3.96(s, 6H), 6.54 (d, J
= 16.0 Hz, 2H), 6.84 (d, J= 8.0 Hz, 2H), 7.16
(d, J= 2.0 Hz, 2H), 7.22 (dd, J= 2.0, 8.0 Hz,
2H), 7.14(s,2H), 7.52 (d, J= 16.0 Hz, 2H), 7.18
~ 7.69(m, 10H), 10.31(s, 2H), 10.38(s, 2H) .

AW 4 TR LE (2, & AYIEIE ) Schiff
Bk 102 mg, WOF 52%, IO AR; 77 CuHax
NgOp, 4F T f: 728.63, JG 2 40 b1 S W0 {8 ( B g
) %: C54.39 (54.77), H3.87 (4.16), NI15.38
(15.16); m.p.204~ 207 C"'; UVAL"" (nm): 415
mm; IR V' (em '): 3530~ 3350 (br, AtOH);
3018, 2976, 1660, 1573, 1487(C =N), 1625,
1523,1435(C = C KAEHE 5, 1360( —NO,),
1226(C—0), 873, 770, 696( “EFFHUA); 'H-NMR
(400 MHz, DMSO-ds) : 6 3.99(s, 6H), 6.52 (d, J=
16.0 Hz, 2H), 6.80 (d, J= 8.0 Hz, 2H),7.15 (d, J
= 2.0 Hz, 2H), 7.26 (dd, J= 2.0, 8.0 Hz, 2H),
7.20(s, 2H), 7.58 (d, J= 16.0Hz, 2H), 7.32~ 8.86
(m, 6H), 10.40(s, 2H), 10.36(s, 2H) .
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x1 LEM I~ 4RAEZVNEHCHEREMNERR
Tab.1 Antibacterial effect of compounds 1~ 4 and erythromycin etc.

against Staphylococcus aureus(mg®L™ ')

Compd. MICso MICy MIC
1 12.5 25.0 50.0
2 12.5 25.0 50.0
3 6.25 12.5 25.0
4 3.12 6.25 12.5
erythromycin 0.50 1.0 2.0

R2 UEVI~- A RABEMN KRBT REMIMEHLR
Tab.2 Antibacterial effect of compounds 1~ 4 and erythromycin etc.

against Escherichia coli (mg*L™ ')

Compd. MICso MICg MIC
1 25.0 50.0 100
2 25.0 50.0 100
3 12.5 25.0 50.0
4 6.25 12.5 25.0
erythromycin 1.0 2.0 4.0

®3 UEYM1- A RABRZTMNRRATENIMEYLR
Tab.4 Antibacterial effect of compounds 1~ 4 and erythromycin etc.

against Pseudcomonas aeruginosa (mg*L™ ")

Compd. MICs MICoo MIC

1 12.5 25.0 50.0

2 12.5 25.0 50.0

3 6.25 12.5 25.0

4 6.25 12.5 25.0

erythromycin 0.50 1.0 2.0
4 it

MICE M LIAMERE LK H-NMR Sl o0 47 3%
HHZZ 38 3% Schiff Bl 1~ 4 %A B2 25 ( —NH,)
3500~ 3300 em™ ' IR ARIE, 7 §3.5~ 4.8 AAiI
T ( —NH,) FWOR %A HU B, H A 220 25k
fIEPE C == O MU IIRFAEWOBC I8 U283 %, /L1 661
~ 1436 em™ ' AbAE AN C =N X5 [ A0 W i 0,
PHEIE( —C = 0) H 2 ( —NH,) & VA K
T Schiff A% . SV AR N U AT DL 9 2 B
7 DU OR R S5 I SR AR A, 0D I SO IR A, B
ety SO PR B2 R DA w2, i R O R )



WG 1~ 4 X5 3PSz i R AH — 2 B
WEPE, (HPTRTE TR T a s R, b kAW 4 1)
POV TR AT, 17 H6S 4 v (R 2 Bk e S T B 11
PSP 5T KA AT .

UETRAE I 22 0 AR R IR A Ve B A R
Schiff §if A4 40555 BTl 6 TR A — 2 IR

SHIEIT G B Schiff B4 B BC A, FFR e
MADEEE —Em .
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