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%E—_ T EESK T Schiff 55K EEE(T)
B S5

HEZE XFH FE HKE &H
(AFEXFRFR) :

A 2-PEE-S-R-13-R_PESEEARBRER X SERRMES. S/T —RFIM Schiff
W L-X(X = OMe,diMe,Me;t-Bu,H,CLNO, ), Efl5ZREINWERLR T —RIINIBREYCu, L
—X(OEt). R4sh. #5h. #XF. WEHESTFRMESGYIHETTRIE, FELRAETACNDO /2
BT TREWRBHR. BTREREYN, RRRGYRA - TERNMEERER, RewH Cu(lD).
Cu(I)Z 7 SR i B C B, FLSLHIR A R R 3R 8 0 Bl X R R R T S ML F 4k
ke

X@iW: W Schiff RERE% BREA®
Faraday 7% CNDO /2 3% ESR

B Schiff PR F SRR sp g — k3. BILHT=4 AU & 3 TR, &4
BB FRRIRS T EREA EES N, S —EHEKR".

Robson® S A -BE-5-FRH-13- X" FBS5SEERNESHBTHEY
Schiff BEFIEEEY, W™ % AR A 2- B @A -5 H—1,3-% — FREHE T K
&, AR LR ICEREERE XX B Schiflf R KRS T #H—H0BFR, M 2-
AR5 -13-F - BB H FAEAMNASEERES SR T FHM Schiff # L-X
DERER(IDE &Y Cu,L — X(CEt):

1 cl (1) X,=H X, =O0Me
@\ (@\' ) X,=Me  X,=Me
N (3) X,=H X, =Me
ﬁOH Q\OI@/ i -@)zu R@_X “@ x|=H Xz=t—Bu
(5) X,=H X,=H
schiff base (1-7) complex (8-14) (6) X,=H X,=Cl
( X,=H X,=No,
8) X=0Me (9 X=diMe (10) X=Me (11) X=1t-Bu
(12) X=H (13) X=Cl (14) X=NO,

B BFAE T EMTRHER, B3 T -SHEXMER.

AL F19884E3 8 1 H k3.
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FEEMTHE C. H. N §BR7 PE240C TRAMM N EWE, Cu SEANGKRE
721 6B L WE.

IR i%7E Nicolet FT-IR 1708X #1 Shimadzu IR 440 £T4M 6% E WK, KBr EH.

UV-Vis i &/ Shimadzu UV-240 %#/MEHHY L WK, %¥ R FK EtOH.

RE bR AE CTP-F82 BB PR T LW E, MY R A Mohr £,

ESR {7 JEOL-FEIXG & i FIREILIRIE{L LW, BMARHER, DPPH SR,
B3 A CNDO /2 Ji#, # HONEWELL-DPSS8 / 49 ¥4l L5ek. HEHA
SRR M BER B XR4,5), SRE TSI AXR6), FHAbFFSHRE 7).

-FEH-5-M-13-FE_FR ®CGEPBDrEaR.

-EHE-4-HEER UUETRBIPM T EFHEITEMR. —5~0CTF, HWHFHMAEN
0.1mol HE KK ME] 0.1mol 34 P EZEBIET 12 72 NaOH / 120ml H, O %
Bk, REWIE, BRRLEHE -BEEX4-PEER. A EtOH BEH, ™RH
AR FK, mp=73-4C. B S REFWBHET 53 NaOH/ 50 ml H O, MHZE
80T, JritthiANa,S, 0, 8~9 HEMLAARE, B EEMRY, BRSHETNKRaGR
Wahik, BEMLBHT, EEPWESSPREE, HLAER R Schiff . RWHLE

-HE-46—REM 5~10CT, BHHBH 0.1mol ERAERILRRIELHME
0.1mol 2,4- " EBM% T 12 3% NaOH / 150 ml H OMIBH P %, HRFEHFLAPRR
Bk, # 15 STREAET 25 52 NaOH / 150 ml H, 0%, MMAE 80T, SMEMA 255
Rigs, B2 HEER, BHAE, BERLSHTHATRA EtOH / H, 04 R, &
B R B4, mp=131-2TC,

-HE4-FER SR 2-HEA-_HEMNHTEETEMR, FRREARRE
X, mp=134-5T,

-HE-HTER SH 2 -EE-46-_HEMMNTEITGHR =RKAGHR
K, mp=1358-9C.

-RE BB 2y 2-EE-4-PEERA 2-EHE-4,6- P EEN T RETE K

FERRKAR A R K, mp=124-5T,

-EE-HER HXRMOHETER. FRERAIR, mp=142-4T.

BLfk(1) 1.4 7(% 10mmol ) 2-EE4-FEHEBET 10ml TKZEE, 08374
4mmol) 2~ A FE—5-H-1,3-F _HFRET 40ml T KZEE, GHET 50CTHHE 10
Greh, RHESRE, - SREVALKCEESER. FYSIMATRTERRLE 1.

BkQ2-7) BHSREEOSITEHTOR. SRITRI

A @) 044 5i(%4 22mmol)Cu(OAc), - H,OH 0.44 T2(4 1 mmol)AE {4 (1) 5
YT 50 H 150 ml K ZBE, AHET SOC FHEdk s o6k, BHEIR, PREKZ
PRUEdRdh iR, 100 TR T 2 /. BRIITE 2,
BRAWO-14) BBHEESYEONTEER. SRIITHE 2,

82
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1 RBREQ-DOREDFER
Table ]| Elemental Analyses for Ligands (1-7)
' C% H% N%
No. formula color and state mp(T) =
found | calcd. | found | caled. | found ! calcd
1’ C,H, N,0.Cl yellow plate 2001 | 62.32 | 62.64 | 4.52 4.80 6.16 6.36
2" C,H,N,0,Cl yellow needle 204—5 | 68.90 | 68.72 | 6.01 5.77 6.20 6.41
3’ C,H, N,0,Ci yellow needle 1823 | 67.32 | 67.55 | 4.95 5.18 6.63 6.85
4" C,H,,N,0,Cl yellow needle 234-5 | 70.23 | 70.65 | 6.98 6.75 5.40 5.68
5 C,H 2 N,0,C yellow needle 193—4 | 66.49 | 66.42 | 4.31 429 7.66 7.72
6" C,H,N,0,Cl, light yellow needle 223—4 | 56.28 | 56.08 | 2.90 3.36 6.10 6.23
7" C,H N,0,C pale brown needle 2702 | 53.31 | 53.57 | 297 321 11.05 | 11.90
* new compound
F2 EAWEC-1VHARITER
Table 2 Elemental Analyses for Complexes (8—14)
:
C% H% N% | Cu%
No. formula color and state -t T
found | calcd. | found | caled. | found | caled. | found | calcd.
. dark purple N
8 C,,H, N,0.CICu, 48.20 | 48.36 | 3.42 3.55 4.72 4.70 21.2 1 21.33
needle b _”! -
. reddish purple |
9 C,,H,,N,0,CICu, 52.13 | 5275 | 4.10 4.26 4.68 4.73 21.8 | 2145
needle | )
. ' dark purple
10 C,,H,)N,0,CICu, 50.85 | 51.10 | 3.55 3.75 4383 4.97 229 | 22.54
needle i
. dark purple
11 C,,H,N,0,CICu, 55.38 | 55.59 | 5.42 5.13 4.39 4.32 196 | 19.61
needle -
. dark purple
12 C,H,N,0,CICu, 48.73 | 49.30 | 3.36 320 5.00 5.23 234 | 2372
needle _
. reddish brown !
13 C,H N,0,Cl,Cu, 4355 | 4369 | 2.14 2.50 504 463 21.2 | 21.01
needle |
g f T s
. | ‘
14 C,H N, 0.CiCu, brown powder | 42.11 | 4221 | 212 | 242 9.33 8.95 20.5 | 2031
. | ! B

* new compound
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¥ B 5 i i
A 2-HREE-S-E-13-F - PR EGR A SEER 7 ok 28 b 5 R 5 B
a-. o ¢ '

{@\' @\m XK ELOH (©‘]
N O N

X CH, :@__ X
- @\ 1o
(1- ) ol

FEAR(1-7) / %Z@ﬁ&iﬁ}k&ﬁ*ﬁ&' IEHIR T R & H(8-14).

Cl

5
1 2Cu(0Ac ), - 11,0 R
X"@:zﬂ 9"’”2@4 %k Etf)H “*@:Nﬁf\(th@ X
(8-14)

BF Cu(lWERIER, EFRESHTRS, EW*K&%%Ei%AUEF
BBk, WAFREGTERE PERTRER, TRUBGE L.

EEDEEDE AW BALHEERILT . BAWHBEA Cu(lDE BT ¥
Ml BASFRRBEI—AEMTE. XRHA « @UERIBMET &4, HTHE
Cu(IM TR, FRPEFRE—IFEFEARN SHA Cu(1DBAL, FAX
MR N ZEEOE ). EW BRSO REEHWIERLT OBt Bl Mt
RAFHER.
—. Ok

REQ-DAIR 4P E-198 B MR SRERF R, wksan, me
(=D 3400cm ~ BHEA 138 2 MR IRIOBIBIESE, T A AR B L A (8—14) iR
%k, XPEHMSRELOERER. WEETSMTEA. REREH, LSy oR
HEMBR M BERLE, FUTA NP R OB BB MM, A% 3 a1
B, C=NRBERALBEZHTHBMNSE, Hv _ E-MOBT 6-18em ', K&
C=N YR HFEHEN Cu-N @ LHBRER. RREASE R LR ST 5
9 H DR T JE T T T EA%%%Cﬁ&HEME%TWTJMm”Et LR
FEWEFERMHESSET o 3630, RETUER, SEFHEN=C-0 RERLE
HRATEW, RERRTETER, W= OﬂﬁﬁﬁﬂTﬁﬁnﬁxmuﬁ&?Mw
A DA B R ASHEIENITESR, FXFENREIESENTRT LRgke.

. EEMTT LK ‘

5&?&%*&@%5*%%7@@%@ Y UGV-Vis i, BREE ¢ =2 x
10 7'M, WEAHEE b=lcm, BUKMKEREE (1) MBRELRE » FFE 4.
B4 TR, REMAENRARRBEEE 1 BEET W BIHE, HBIRAAR DM
BA MRS, R G R PR T OB RBRERN. e BRTHERLES D, &
RIFE 365-390nm T B A RS B b ™ . XPEAMRE. BTOHUN, Ji_ &
MATHE K, BFEIM e HMK, 4710 ~10° BB, BRI AT R K IR il ik



R WA Schiff B HAVR(ID RS HTI

85
%3 REQ-DHRSWE-19ZELHNREMER(Cn )
Table 3 Main Absorption Peaks in IR for Ligands and Complexes(cm ~ ! ).
No. Yo-u V-c-n Veon Vean Yeac Voc-n V_c-o
3480m 3150w 2965m  2920m 1600m, 1228s
1 1608m 1275s
34308 3060w 2950m 2845m 1500s; 1212s
ﬁ
[ 1436 3060w 2940m 2854m 1606:n 1235s
2 162Im 1264s
3360m 2995m 2915s 1484is 1210s
3420m 1068w 2970w 2920w 1598m 1232s
3 1620s 1288s
3380m 3036w 2950w 2860w 1500s 1212s
3430m 3076w 2953s  2867s 1592m 1249s
4 1614s 1286s
3387m 3045w 2904s 2828m 1497s 1213s
3090w 1488s 1254s
5 3400m 2960w 2850w 1620m 1296s
3000w 1483s 1227s
) 3430m 3080m 1598m 1245s
6 2960w 2840w 1615s 1270s
3400m 3010w 1-488s 1215s
1605m 1270s
7 3400m 3080m 2060w 2860w 1625s 1302s
1490s 1220s
T 12485
3054w 2931w 2629w 1562in
8 1601s 1270s 12308
3003w 2870w 1483s .
- 1215
2963m 2868m 1563s 1236s
9 3006m 1604s 1266s
2912m 1474s 1215m
3050w 2960w 2860w 1:580m 1252s
10 1610s 1300s
3010w 2910w 1482s 1230s
3065w 2057s  2868s 1577m 1263s
11 1597s 1290s
3045w 2900s 1490s 1224s
3070w 1562m 1265s
12 2960w 2870w 1610s 1290s
3040w 1472s 1255s
-
3053w 2940w 2880w 1571s 1244s
13 1609m 1282s
3023w 2910w 2830w 1468s 1214s
3100w 15955 1595s 1289s 1289s
14 2972w 2853w . ..
3050w (wide) 1478s (wide) (wide)
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* 4 REQ-7ERA WG 14)E ST R TR BRUE
Table 4 Main Absorption Peaks in UV—Vis for Ligands(1-7) and Complexes(8—14)

A(nm)
No. | t(T) s
£(x10 )
| 25 390 2.85 245(sh) 220(sh) 202
0.85 1.4 1.7 2.2
388 290 220(sh) 205
2 25 :
2.6 2.8 43 5.4
375 270 203
3 12
1.7 24 5.2
370 272 220 205
4 25
1.3 1.8 2.5 4.1
365 272 202
5 25
| 2.1 2.7 57
p | 25 368 280(sh) 245(sh) 228(sh) 205
1.1 1.5 2.0 2.7 43
365 305 252 215 202
7 25
7 i 1.0 1.2 2.4 33 36
8 ’s 490 352 325 308 292 228 202
16 1.3 1.5 2.0 2.0 3.2 4.4
i} e
478 340 320 235 205
9 25
2.2 2.5 2.5 4.7 7.0
10 02 465 328 308 295(sh) 228 202
i.9 20 22 o200 43 53
" ’s 465 330 310 295 230 205
1.4 1.5 1.6 1.6 33 4.2
450 330 305 290 228 202
12 25
. 1.9 2.0 2.1 2.0 43 5.4
03 25 460 345 320 305 290 238 202
1.4 1.2 1.3 1.8 1.8 33 4.1
365 240 205
14 25
2.7 2.2 37
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MBI IE d-d BIEFTE, TATER A TR KT G, HAWE-13)MA , MR
MLHT 85~100nm, XPEHEAPRREAEAMIEER, SFHLTHRERE
-, B4 RMNBEZD, RRRERENL  ERESYHAHEZE X BH
MR AT 2R —E A, X AR TFROIBR, WA BEAR. XX EEEK
F%: OMe>diMe>Me & t-Bu>Cl 8 H>NO,. AEEMSMMA  ZEH
25nm, MERAY 8)504MA_ 23N 125om WERTLLAAEEYE X BAKE W
WEAHE, B AHHE—NRKMIEE N (365~ 490nm), X XMW TR awE—1
REAKRMGIEER, BHAERERR, X BROBEEREX. BF, AEADN
REWYMA__ BAMEE R NS WA PR RRS.
= RAWH#EER

FI T/ Faraday %RWE TRAWE-1ONRAE, BETHTHERTHRERL

AALW R EBUSEE T ORI E B , (L 5). %58 Cu(IDid’ FITTMJT
WE, T H OB (A B

p.
Table 5 Therztic!Par:a;j?:t#i 1 TERAET. B =2 *&%”
T, P (;r omplexes = f-—_n (n+2) , E‘Zf%}l=2.83
NO- M) AM =1 NTET BM., {135 LWEMu A
1.3(25T) HIE /D F XA B UL Cu(T),
9 1.1(23T) 2.10(25C) - Cu(Il)z 6] 8258 M AL BK
10 | 1.1(20T) 2.08(25C) HEAER, BEERXAE X
11 1.7(25C) EAABRER. SHEASEREE
12 1.5(25C) 2.08(25C) 4.18(25TC) RE X E) ) AT AT, BP
13 1.4(25T) 2.08(25TC) B 8 (% A8 3T % 5 T (superex—
14 2.1(25T) change interaction).

EERTFTEVNBTEEY
(9,10,12,13)89 # K ESR i, H
FE-EY (1) AN 3140G &4&F
—IRkE , THE 1560G bFH—
Hug, MHEMNET AMs=111
BE, iR EMRAMs =2 1
BRiE, XEREwS FHHE
BRFAZESHE. BEYW

:DPPH

TA00 2200 3000 3800 4600 (9,10,12,1)8) ¢ FHHEF T %
5. BEE®O2)H ESR &R TH
K1 Cu,L-H(OEDHHHK ESR % 1.
Fig.] Powder EDR spectrum for Cu,L-H(OEt)
m. Bty

i CNDO / 2 A T REAGHESPODN R TR, IBFHESPADFET
—SUEMIALEE, BPE OBt E#UR T OH &, XERNMEW2)EEE M ELEHEEE.
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HRZRPRORFRNEEG LI TR 6, BHHANETRS LA 2,
£6 REGHESHOBIRFORBHERQ))
Table 6 Millikan Overlap Population (Qij) for Parts of Atoms
of Ligand (5) and Complex (12)

compd. Q 1,2 Q 13 Q 14 Q 1,5 Q 1,7 Q 313 Q 528 Q 19 Q 7,18 Q 9 Q 1,13 Q 18,28

&) 1.318 | 1.316 | 1.96%9 | 1.375 | 1.590 | 1.830 | 1.882

(12) 10.150 | 0.595 | 0.692 | 0.735 | 0.747 | 1.391 | 1.353 | 1.936 | 1.344 | 1.601 | 1.809 | 1.855

M 2 f12 6 WA, Cu(ll). Cu(ll)ZEM Q=0.150, iR 8EH 55 M0 R
TEfE.
Cu(lD)S5REFEARANWERBME, WIERRTRBRMRAE. HBREAITSE N
BXRAE, 0, o, AN, F£x=C-0 RIMHE, BHasMEPHy__ Be™4E

3,13 518

2y WO, MO, . 0, TREE, WY Ty, Flv,_ TS,

18,28

E

(2l (5 (12)
0.2
120 15 fu1 — LM
, r 9 0.0
19 N8 U3 Nas
(I (UZ \(1/ ) w02 4 4
306 NE Nysga 0.6 H om0y
-0.6
H2 B2ETFHRS K3 BiESTFHUEREHE
Fig.2 Numbers for parts of atoms Fig.3 Energy level diagram of

frontier molecular orbital
HRERPHIEL FHHEBREAFLLE 3. BEEYAESSE. LUMO 5 HUMO
MR ZA /D, RUTRERFIMNETSA_ AERAFLBHIRA.
BUAHASERERO—BHE R CIRB T MR,

B TSRS SR THENTRATRRE OEE,
3 £ X K
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STUDY ON SOME BIS—SCHIFF BASES FROM
ISOPHTHALIC ALDEHYDE AND THEIR
COPPER(I1) COMPLEXES

Gan Lanruo Wu Yuyang LiHu HuYaofei Qian Yue
( Department of Chemistry, Nanjing University )

From 2—methoxy—5—chloro—isophthalic aldehyde and 2—amino—4 (or 6) —X—phenol
X=0Me, diMe, Me, t—Bu, H, C], NO,) were synthesized a series of bis—Schiff
bases(L—X), which formed a series of binuclear copper(1l) complexes(Cu , L—X(OEt)).

The complexes were characterized by IR, UV-Vis, Magnetic Susceptibility and ESR.
The nature of the bonding of copper (Il ) were discussed by CNDO / 2 method of quantum
chemistry. The result suggested that the complexes are large conjugated systems and there
is a strong antiferromagnetic exchange interaction between copper(ll ) and copper(1l),
the properties of covnjugation and interaction are influenced differently by altering X group.

Keywords: bis—Schiff base  binu clear complexes
copper(1] ) complexes Faraday method
ESR CNDO / 2 method



