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Synthesis and Characterization of a Novel Chiral Salen Ligand with a Glucose
Moiety and Its Mn(l), Fe, Co() and Cu() Complexes
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Abstract: A novel chiral Salen ligand with a glucose moiety was synthesized from the condensation of 1,2:5,6-di-
O-isopropylidene-3-0-methylene-[5-(3-tert-butyl-2-hydroxy benzaldehyde)]-a-D-glucofuranose with (1R,2R)-1,2-

diaminocyclohexane. Several chiral complexes of Mn*, Fe*, Co®>* and Cu®* were prepared from this ligand. Both

the ligand and the complexes were characterized by elemental analysis, NMR, IR, MS, and UV-Vis.
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3-BUT HE-2- 78 FE R HEE (96% , Aldrich A F]), XL
P BH-D-5 %355 (98% , Alfa Aesar 23 7). (1R ,2R)- ¥ C
TR AN TR A O AR o0 A5 BB, 5258 it A A
B Ry o B aaR] AR AR T AT AT R KRS
il o

fas mi AL 5 28 se A A A PR F) 19 XT-4 B H
AU SO E | R 2R s e RE ) RS % R 2
1A PR A B R WZZ2-25/28S #0758 A 3h e
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CH,Cl 2, NaH, THF

SEAI 5 ; 2148 1 Bruker Vector 22 BUf# 57 1758
P LT AN ETE AN A KBr s H 5 2540 0] W63 2
Varian 24 7] ) Cary 300 %4 25 4k 1] UL G300 % ; #%
1 PR D% F Bruker AC-P 300/75 B4 A% i JL 4R A
FE PR B B W AR Bl i AR = G e R i 57, TMS
RN FR iR R R S A 7S [E Elementar Vario El %l
JCER AT B GE s B VG ZAB-HS & BE A
BILRE T S0 3500 2 |, DR 755 i B FUR(FAB) .

1.2 BREYHER

1.2.1 Al

Complexes

n=2or3
M = Mn-Cl, Fe-ClI, Co, Cu

KR 1 a4 i 2k
Scheme 1 Route for the preparation of complexes
12.2 30T 3540 T 32 3L I BE Q) m.p. 61~63 C.'H NMR(DMSO) 8: 1.39(s,9H),4.81s,
E 2H),7.63(d,J=2.2 Hz,1H),7.75(d,J=2.2 Hz,1H),9.98

2230k, ) 100 mlL [5R]JE B P AR U A
0.388 g(12.93 mmol)Z % H ;1.0 mL(5.61 mmol)3-
AT FE2- B EEE R 25 mL ik HCL, = iR$iHE 48
h, FH TG K & Bk 5 A A5 00 A A5 ILAH A A
NaHCO; e, £h Kk , Jo/K NaSO, T4, # it
UE, RHBBEREAEEREARIE 1.0 g, 7F T9%,

(s,1H),11.91(s, 1H),
123 1,2:5,6- %5 N SCEE-3-%0- 7 T k[ 5-
(3-BUT H-2-F8 5L 7% H ) |-oe-D- VK g
HIHE3) B
S5 3CER-, N, RAPR 1] 100 mL = FUfR A
JA 0.18 g(4 mmol)NaH (60%), F 1 i) 7 3 fik &



%6 W

FEX WA 45 - 7R R A A B T Salen AR K H M Fe* Co* \Cu* L& ¥ 1A I 5 R AE . 1135 -

EHGJE,HT 10 mL JE/K THE H1, 0 CF, A
% 0.52 g(2 mmol) 1,2:5,6-—%A-5F N X H-a-D-k
MR 7] 26 A ) THF 0, = RMEFE 2.5 h J5,0 CF,
18 AT 0.57 g(2.5 mmol) 2 (1) THF %, S8 )5 il
A 0.022 g(0.06 mmol)PU T 3L fk 4% (TBAT) . T+l , 7]
Wi 11 h, 0 CF il A KK MRA S A NaH , 7%
BRI, 5% B8 i A CHCL 26 B, A HULAEZ K Bk #hK
VSR FHTEK NaSO, T4, W ki, s 25 BRIk
WA RER, REAAE AR (T Ve
Vomen=3D)IHEE O MK 0.6 g, 7% 67% ,m.p. 96~
98 °C. [a] =—34.1°(c=8.00 g-L",C,H;,0H), 'H NMR
(CDCly) 6:1.38(s,9H), 1.42(s, 12H),4.01~4.68(m, 8H),
5.90(d,J=3.9 Hz,1H),7.41(d,J=2.4 Hz,1H),7.48(d,
J=1.8 Hz,1H),9.87(s, 1H),11.80(s, 1H), C NMR(75
MHz,CDCl;) 6:197.0,161.0,138.6,133.9,131.0,128.3,
120.3,111.9,109.1,105.3,82.6,81.6,81.3,77.7,76.7,
72.4,71.8,67.5,34.9,29.1,26.9,26.8,26.7,26.2, IR
(KBr) v:3423,2992,2969,2936,2862,1655,1617,
1456,1440,1384,1374,1321,1265,1226,1212,1167,
1152,1081,1024,847,771,759 cm™, MS(FAB) : m/z
450 (M]"), JTCEHr: % CuHy0, iHEAE (%):C
63.98,H 7.61; 551 (%) : C 63.71,H 7.83,

1.2.4  FCARMHL)HA B

N, B4R, 1) 100 mL = E A 1.0 g(2.2
3R 25 mL C/K O WE, TR5E WM )E, N
A 0.127 g (1.1 mmol)(1R ,2R)-¥F . —Jfi¢, [FI%i 2 h,
TR ZEBRIE R, R BB YA CTE BRIV e
Viomew=2:1) M52 8O AK 078 g, 7% 72% ,m.p.
85~87°C, '"H NMR(CDCly) 6:1.27(s,9H), 1.39(s, 12H),

mmol)

1.42~1.48 (m,2H),1.88~1.98 (m,2H),3.31 (d,J=9.9
Hz,1H),3.96~4.55(m,8H),5.84(d, J=3.6 Hz,1H),6.99
(d,J=1.8 Hz,1H),7.20 (d,J=1.8 Hz,1H),8.28(s,1H),
13.91(s,1H), *C NMR(75 MHz,CDCl;) §:165.4,160.5,
137.6,129.7,126.7,118.4,112.0,109.2,105.5,82.9,
81.6,77.7,77.2,76.8,72.7,67.5,35.0,33.4,29.5,27.1,
26.5,25.7,24.5, MS(FAB):m/z 979(M+1T").,

125 FAEWHE K

Mn*BE &9 N, B4R, 15 100 mL = Ff A
A 0.33 g(0.34 mmol) L, ¥ T 30 mL Jo/K S B )5,
A 0.17 g(0.68 mmol) Mn(OAc),-4H,0. [713i 4 h, =
A, A 0.043 g(1.02 mmol) &K LiCl, 7 45 <,
HELR 3 h, ZEBRIAEF, CHL.CL 2B, A LA 2Kk ¥,
KIS TEK Na,SO, T4 . # Hid v, DB 2R BRI
A5 B4 AR R 0.27 g, 77 % 75% ,m.p. 140~141
C. MS(FAB):m/z 1031(|M-CIJ).,

Fe** .Co* . Cu>fiL & W43 ) b e A4 F G Ak 2k | in
R & . HFR 15 npiny=1:2 B FLBIAE S B 3 4 h
5], FeLCl:MS (FAB):m/z 1032 ([M-CI[*); CoL: MS
(FAB):m/z 1 035(IM]");Cul.: MS(FAB): m/z 1 040(M]").
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Table 1 Elemental analyses and some physical properties of the ligand and complexes
Compound Color m.p./ C Yield / % [ajio /(%) Found(eale.) / %
C H N
Ligand (FLL)  Bright yellow 85~87 72 —164.0° 66.39(66.24) 8.03(8.03) 2.64(2.86)
MnLCl Brown 140~141 75 ~789.0" 60.47(60.75) 7.21(7.18) 2.43(2.62)
FeLCl Red brown 130~132 85 -375.0¢ 62.50(62.78) 7.71(7.42) 3.00(2.71)
CoLL Dark green 120~122 76 -297.5¢ 62.81(62.60) 7.65(7.39) 2.84(2.70)
CuLL Dark blue 125~126 80 -216.7° 62.47(62.32) 7.64(7.36) 2.88(2.69)

*¢=1.40 g- 17, ethanol; " ¢=0.07 g- L', dichloromethane; © ¢=0.07 g+ L™, dichloromethane; * ¢= 0.40 ¢-L", dichloromethane;

“ ¢= 0.06, dichloromethane.
22 BERESWMEILLINEE

e 1A e T & W WY L1410 B s ) T 3R 2,
B & W0l T G - AR B B R TR 3% RO 1A T

Voo WIPR BN RS0 o BEARTE 1631 em™ A W YL A
J C=N [ 46 I 3h (v BT 8L, 5 B ARAH FLC A 40 1
Ve THEEPR BN U T B 5L AY 12~20 em™ A& L0
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F(Co LA WIBRAN) o IR T RS T2 SRLAL, I 55
T C=N BUHERY SR BT8R, 1265 em™ B IT A W2 Wi i
N AL BB v, AR SN RS YR C-0
Iek 538, T EOHAR A 4R Sl TR FE AR, 554~567 em™ BT
18 IR AL U W U1 Jj O w06 41 B 0, 456~512 em™
B 30T B W AT 048 T UL T R g ) R 06 i Bl U281 5
S BEE W vy, BRCB SRR TR TE] . RL SR
UEARC S E 2,
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Table 2 Important IR absorption bands of the

ligand and complexes cm™

Compound 704 Ven Yy Vo Vi Vuo
H.L 3442 1631 1598 1265 — —
MnLCl — 1613 1543 1263 567 512
FeLCl — 1611 1543 1263 560 469
CoLL — 1 647 1616 1263 567 461
CuLL — 1619 1602 1263 554 456

2.3 BEERELE YR LIRSk
Bk S5 TCA P UV-Vis g 8RS T3 3.
® 3 AR ESWE KNI kiE
Table 3 UV-Vis spectra for the ligand and complexes

Compound A / NM
H,L* 223 259 327
MnLCl* 232 297 364
FeLCI® 245 273 368
CoL” 264 342 414
Cul? 255 318 374

“in ethanol; " in dichloromethane.

Be A fE 223 nm Ab (458 AN AE TR 0506 b F K
WOy, & — 7t BRAE TR, TN MR C=N RUE
Z 5 TR0 7 B, R IR SO £ B A R
WARAEAE, RIDEBC G PG C=N SV B BIR
EHANFERERLE9~41 nm), /8 M «— N EAL
BERYIE N, BEAAR 259 nm Kb il W I S B R Y %
W RS A R AR T 20 84(14~83 nm), X Al AEJE:
PRALIEEBE TS5 & EE FIE MR 0 — M B, fif

% n — 7 BRIE R A, B YTE 364~414 nm
(0 WS e J2 W e r — " BRI R AR, H S5
(327 nm)AH L& AR T B B A 2188 (37~87 nm), B
VLB G & A .
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