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PUAT R, SEREW], IS ERMN S5 BT R K& (L R) > K= (9 ) 5 DRI 2 IR 1 4 45 5 4
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Wb R A B O TR R R ) - RS A RE I AR ES; HA T ¥ EMER T ER K
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KER  TFPEAXIHK Salen Ni BeEH; 4 FIRG; B @6, ®itH

FESES  0641.24 TEARINED A TEHS 02510790 (2006)09-1689-06

RIS A A Y LR . UK . 428 R RR A 4%, 7T R B — 2R A L AT A B T A kg2 iy
AWy, DT DRI AL G WA S 24 07 T A Y — LA 2 T . AEDRME 3 — AU R U Y sp®
BB EA XIS T, XRGE TR S Y R AR IOz 28 S0k, B BT AR I S0 R
AE. Salen {5 W2 78 MU 1A MO 1A G IS ELAl b SRR Y. B X Salen 284 J& BT & 4 i AL AE HIBIF S
IAWTRA, AR T AEE TR RE & Wb oy lim BC AR . T Salen & B LAY 5/ 095
] BC AR PG 5 1 HEAL SO 6 1, T L= AR 1 — AN R SO AT I 25 RIS, BSR4 SRR
TE Salen 4 J e 54 P A TRT BRI 8 (R AN X BR IR B AR SONE I I A K s R AT A H B S L &5 &R
SN, S S JE B T U R B A, RERSAR R XU R s e e R e AR
R AR EEh ) | ORUR S AR, R T AR 5 S 1 X AR SRR AT . T DL, ST
Salen 43 J& Bo 41 1t 1 e A7 A8 S 0 IR A7 8 Y. FRATLART S¢S & i 1k Salen Ni yIE =X NN
KM RN F Ak, B UV-Vis SR e A UE 5T 1% 32 & IR0 & i il 1) e A7 12000 i #4002
A, I o e M W] TR R 2R S AR R B AL 45 A RE T IR, IR R 2 5 1A
KR ARAE A G N B, Z8i A2 5 B AR X 207~ U0 AR B Al 1 .

1 SEIEEY

1.1 RXFI 5

AR SC™) SR FH 4 TR AR A R E 1387 R T AR XA Salen Ni b4 4 1 A1 2 (5 ni&l 1 fr
ARVER ER, BARBKIE (Tm) | N-FJEBKME ( N-MeIm ) | 2-F FEBKIE (2-Melm ) Fil 2-2, 34 - F SEmkme (2-
Et-4-Melm) ¥ 0 263857, %5 CHCL M0 Hr 4l F), 28 284085 14 1.

HL IS (UV-Vis) i B 37 UV-3000 2840 0] WA B EETE, 7E 700 ~200 nm 35 F A IE ; 5]
AR (CD) SR JASCO-715 BY[R 8635, 7F 700 ~250 nm {EE NI, #5¥4 CHCL,.
1.2 XEHFE
12,1 B s EHRERE R 2 x 10 mol/L. T [H— EIR S S FBEIRR LS &5 AR, FIARK
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Fig.1 Structures of hosts 1 and 2
WEESERIA 1 1077 ~0. 25 mol/L, A MR LS R B TRERAE. Bl e A4 B IR GE A5 B0 o5 22
M) — AW, AR BE I ARSI 0 T 8 A, FE Rl — 1 W b AR BEARR], 1 & AR Mk BE AN [R). i
TG A 7S R e R i B BRI ), DA R BP A, — REPKIM S KT CE 72 h DL b, R A
THCE 56 h L .
1.2.2 -7 WG 3 7 % FI U RS 2840 70 0 00 ) — 2 WO e F 15, 20, 25
130 °C, 7E 500 ~250 nm U 0 [ A 45 25 8 M AE A TR)IR B2 T i P A O RE O 32 Hh & VS MR AE 379
nm AR FHROGRE, 155 A, A, A, . MEAERKIEEIN ST EFERE R, RIEAR ()7, i
In[ (Ag —A)/ (A, —A,) 1% Inc, JNEE, fERT LIRS ELOEL n 4B R K[ KT =K/ (mol - L™')"].
In[ (4g-A,)/(A, -A,) ] =InK" +nlncg , (1)

PR R, R/ EA, BERMECE 1, RAAK(2); BoEfmEoE 2, RHAK
(3), il /KX Ae( ey, —ey) (T2 oy ERIRICE Y0 EE /RIS REO FER, ARk e, W
BCAL BB EE AT, SR Z, BEAIEL n AP 2 K AT A SE s AR FREE AR A SCFAR S %
HRRAR BB FER R 2.

I/K= (A, =Ay)/(&yc —&4) — ¢ —Cco +COCG,0(3HG —ey)/ (A, -Ay) (2)
1/K= -4[ (A, =Ay) /(&4 —&n) }2 —dcyeg _C%;,o +4(Cc,o +eo) (A, =Ay)/(&ye —&y) +
Cocé,o(guc_gI[)/(Ac_Ao) (3)

2 HR5IE

2.1 UV-Vis it

EEAD-T] WG S S BT LU, BERE B AR BN, FEARTE 390 nm &b (1) W' J3E 3 U
N, TTE 318 nm AbBYWEOGRE WG TR | W TE 343 nm A B — T MR B9 250 51 5. e e 1 42 F ik 1 B
B BRI BE ARG, 4K Salen Ni BETIAE, 325 A% 1) Be A W i L i e -2 il 28
BIAgF— s, X0 B RG-S AR
2.2 HEEHK

WA BSR4 G H B T2 1 k2 .

Table 1 The associative constant K and coordination number n of host 1 with guests

1/C Kand n Guest

Im N-Melm 2-Melm 2-Et4-Melm E-DA P-DA

15 In K 6.774 3.990 2.927 2.477 15.780 14. 872
n 2.017 2.085 2.078 1. 949 2 2

20 In K& 6.416 3.642 2.706 2.317 15.474 14. 639
n 2.048 2.091 2.052 1. 950 2 2

25 In K 6. 105 3.369 2.474 2.154 15.121 14.273
n 2.007 2.026 2. 080 1.987 2 2

30 In K& 5.791 3.148 2.320 1.975 14.917 14. 100

n 2.100 1.900 2. 100 2.003 2 2
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Table 2 The associative constant K and Coordination number n of host 2 with guests

Guest

t/C K and n

Im N-Melm 2-Et-4-Melm E-DA P-DA

15 In K& 5.409 1.454 0. 506 14. 653 12.930
n 2.048 2. 085 0.949 2 2

20 In K 5.285 1.389 0. 455 13.101 12.719
n 2. 005 2.036 0. 996 2 2

25 In K 5.107 1.262 0.421 12. 827 12. 481
n 1.991 2.026 0.987 2 2

30 In K 4. 859 1. 170 0. 390 12. 547 12.232
n 1.958 1. 900 1.003 2 2

TR 1T AN 2 R T DL Y, AR5 K 2 K AR 1 45 5 e 1 AR B/ MK Im > N-Melm >
2-Melm >2-Et-4-Melm, 5 "R BRI 4G HE S0 E-DA > P-DA. BEF4K2 5 2-Et-4-Melm B 5N
1Ak, HERREG G PR BCA 2 n 228 2. JRIRAE T 34K 2 5 2-Et4-Melm (1450 F i 3 FEE R R L
FRIEFT, 55 —ANFARDTHELURET FR S 2 B0, KT 3K 2 5 2-Et4-Melm 1: 1B 19— 2058
DL RIS TR 43
2.3 EmMEAEHMNEE

B0 | 25 [RIRNE , SRR s i E R R Z M ES G R, X FASCT IR MR R, BF
RN NS [RIRN, R WA E M 2. N ROV E , X T IR AR 2454 f 1 550U 4 Im <
N-Melm <2-Melm < 2-Et-4-Melm; $%%5 [BI{v BHHZ5 A 68 1 K /MIUF 4 2-Et-4-Melm < 2-Melm < N-Melm <
Im; LRI AE Y 25 Al 25 & % BCR/NIUF A K(Im) > K( N-Melm) > K(2-Melm) > K (2-Et4-

Melm).
2.4 FEEGEHMANZFRH
K4 Van't Hoff J5 72 .

InK® = -AHS/RT +A S°/R (4)

" m

W T RARNR RAEARTRIELE A InK <8 510 B BB ML, ARG AL R IR ] SR 15 4 4 1o i
IKEAS A HS FURAE A ST RIME. B Gibbs AHBEAR A, G =A H - TA, S I LI Gibbs F HEY

AMEA, G B S F ARG R I 2 R EUE S T3 3 gk 4.

Table 3 Thermodynamic data of association of host 1 with guests

Guest Im N-Melm 2-Melm 2-Et-4-Melm E-DA P-DA

AHE/(K] - mol™") -107. 644 -95.209 -79.279 —-63.388 -42.750 -38.970
ArSf/(J ~mol ! - K1) —-47.224 -36.776 -29.837 -24.215 -17.267 —11.544
ArC;‘&/(kJ - mol 1) -15.130 -8.389 -6.199 -5.316 -37.602 —-35.528

Table 4 Thermodynamic data of association of host 2 with guests

Guest Im N-Melm 2-Et-4-Melm E-DA P-DA

AHE/(K] - mol™") -26.501 -14. 207 -5.557 -37.630 —-33.846
ASE/(J-mol ™' - K1) -46.725 -37.103 -15.122 -19.536 -9. 845
AGZ/(kJ - mol 1) -12.570 -3.144 -1.049 -31.802 -30.911

M3 FIFR 4 BR IS LU T 458

(1) P BOE 2 T A T A, ZF A BRI AR A HS <0, R K Salen Ni 5 KK &
SRS

(2) FE-FIKREEEFWREORL  BUREL, AﬁVO

(3) A,GY <0, RUFRRGEGR—AA K, 07 H SRR SRS AR IR sh HEA T 1.
2.5 FEMHEERENBBIMEXR

SR AME OC R 2 A W RIAL A 8 A e A v 8 A R B R, 8 AR 0 R/ IMERAR 2 b R B ) 22 1]
AHEAEHI R SRES 5 MHRAR B /N S e T 2 A 3 TRk B 28 Ak, I b2 6 R 83 A7 7E T E & ARk
St PLA HE R TA STHER, BA RIS R, X R FIR RS A AME T R R B A, 7=k
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SR A BRe, WIS WRE. RN o, #IEN TAS,, MR R R RAMEE R TR .
TA ST =aA HS + TAS, (5)

a Al TAS MR o F IR B A 2R 1M G2 28 A R/ INR 5 AL R BE T, B gt mT AR R
Sl S NE 1) 7 AT SRS SIOM ) B At R 302 PRI o — 5 T AR5 AR ) A B FH 2k fe TR R AR 2
MR BRI R KA 5 J5— 5, SR I AR RN AR 53— 20 200 175 570 43— LA T B g
FFEFT. AR (S) XL B R TG, nIAR R IR 1 SRR ARG S R R R IR R AMEC R E
2. HAMERR a=0.150 6, #MH TAS, =2 718.5 J/mol, MIXF% r=0.980 1.

o Fl TAS (HABAR /N, 3% R B AEBC A 00 Bk A8 v A Bl 5 55 /NI A G2 AR Ak (X 32 202 R R R 2
TR ELA e e 0 M L PRR S5 4 ) U B 58 (%) 2535 AL A H.
2.6 FESREMEIINFNTEFREZ BEE

PLER T 5 N-HIEERR R 50 52 07 14 B — a6 o ), H CD S an &l 2 R, BB 2R B i 3
T, FEARALE 463 F1 373 nm AL1Y) Cotton KN 58 BB W8N, TiE 335 F1 305 nm AL Cotton RN 5 i 1%
WiASE | H T 440, 343 F1315 nm ZMJE R 3 ST T B9 ZEOE S, BERHAEAE T BRI RN . Ik
M F AR TR 19 CD e AR L ML 5 2 A L.
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Fig.2 CD spectra of host 1 with N-MeIm Fig.3 CD spectra of host 1 with the same
Host concentration: ¢, =8 x 10 =3 mol/L; guest concentration concentration imidazoles
a. 05 b. 200 ¢y; c. 800 c; d. 1600 cy; e. 3200 ¢, a. 1-Im; b. 1-N-MeIm; c. 1-2-Melm; d. 1-2-Et4-Melm.

AR EARE FARGE G R8T AR FIZE IR — 605 E A iR, 13 S ERMW AR, & &R0k
Y120 FRUR B2 1Y 400 F5EE Y18 — 3%, I 3 FTLUE T, RESMARN E | FAREREZIMEFE, B54
RIS, 1A ZR ) Cotton AR 158 B 45 A MR, 76 572, 463 #1373 nm Ak, Tm AY5REERAR, HKE N-
Melm, 2-Melm, 2-Et4-Melm; 7£ 335 #1305 nm 4t f#) Cotton &&ijuu%ﬂ%ﬂﬁﬁﬁfiﬁ'ﬁ%, HkE N-Melm,
2-Melm, 2-Et-4-Melm. X570 1 8] 22 45 G 8 B NIT & —300, RN K(Im) > K(N-
Melm) > K(2-Melm) > K(2-Et4-Melm). ME 3 7] LA H A& Fp& RO BE 11058 55
2.7 RREEHR

FIFH SYBYL6. 9 F2JF A (1 sketch B /P A 2 FEARMY = 4EL5H, 450+ 712 (Tripos J13) LAk,
RERE ISR BN 0.01 kJ/mol, 153 F A% fE
L. VRG4S IR K7 244
i FRERARRE RS, FL AR R EE
HR G OIER, FYHE Salen Ni 54 Fh &R IA
IRIIR G548, &0 1w AL 18 B W) i i 5
Jei, [FAER I BEAER SOy kit — o = A5 8 3
FRGSYNRIREEZ (K4 fiE 5). B
KZHCK : 72 000 K F-# 1 000 fs, 2R
£ 0 K, LR KBFE A 1 500 fs, H5RE 50 fs B Fig.4 The lowest energy configuration of host
— KR, THEMIRECH 50. 1 with imidazole
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(A) B

Fig.5 The lowest energy configuration of host 1 with ethane-1,2-diamine
(A) Configuration without H atom; (B) configuration containing H atom.

34H-23N: 0.281 0 nm; 32H-24N: 0.304 1 nm; 67H-59N: 0.302 0 nm.

M 4 05 al AE R, B 1 SRR EARRBCA 7 305 AR, BRIRE R AR e I 3
AT PIIN RS, S50 R8s FRCAL, XA, —J7 T AR 05 B AT LS DKW T A - A
YERT, 55— T3 T A3 T BEL b AT R 1 5 R IC S IR e AA e, T 2R 2 1A A 2 D F2 A T 4 1)
PEATHCALAY , 3 P R U5~ 22 18] A4 R B R 7 [0 R 250 mT HE il o3 9 VB (D A . U
TZ A BB A N ) | i BRI R BER BT, AR TR e S e A 7E. ER 2 Sk
RN "R E R ICAL T DS AR AL TR TRIR RS, Bt TR BCR A 2-Et4-Melm
FR TR S AR 2 RAERCALATE B, HE R ERIRIRRAER Y, W ER AR T (FIK
AB +2 x FIRBER) , MMk 2 5 KK 2-Etd-Melm BU07f5, RS IG HEER NN T 14
AR S —EIRREE M, B ER RSG5 AR PR, 604051 A SO 6] A= i 3 % AR 45 5 W Y 5 1)
i
2.8 ERAANENRRTHNENES

DIREZ oA 5 B A SR AAIR BBt A 52 S FE 0, SR Guassian 98 #4111 B3LYP/6-31G JEZH7E PIVit
AL E AT EISTTR, AR B0 5 5 A LB MR RS UE R RE R (3£ 5).

Table 5 Front orbital energy(a. u. ) of host 1-guests

Host-guest system Exwono Erivo AE(E w0 — Enono)
1-Im -0.017 53 0. 020 31 0.037 84
1-N-Melm -0.011 24 0.020 17 0.031 41
1-2-Melm -0.011 21 0.015 31 0. 026 52
1-2-Et4-Melm -0.011 07 0.014 74 0. 035 81
1-E-DA -0.008 11 0.015 82 0.023 93
1-P-DA —-0. 004 06 0.011 73 0.015 79

SCHRL15,16 148, BC&Y 0 FRE S i PuE G, FRlE i & 5 A P0E (HOMO) it
Eyono FIEARZS BLIE (LUMO) IBE TR £,y A B YIXR, S5 FHOE MR RAE UE, A 2
HUIEMRE RN IR, UiBBCAWRRE N, XA T, fem b A HUE AR R4 X E R,
W53 e .

MFES ) Eyono T ARIWT . RS DRBESEF AL A E MK Im > N-MeIm >2-Melm > 2-Et-4-Melm
T 2 KA s AR S RS SR SR E MU & . E-DA > P-DA. X 543 F iU F 46 & H 50 K/
P 2 — B ).

PLE U FEARXTFR Salen Ni 4654 1 F1 2 Sy F4A, I 58 A0~ T W3 i 2 vk A B — 80615 F
WRIRE | e R AR IEAT T 4 1 WU e A 2 R S, H R0 4R A BE T I E R Tm >
N-Melm >2-Melm >2-Et-4-Melm; E-DA >P-DA. FH5F 11248 RAE 17 i T T BT
S F U RE 1 KN S i T A
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Studies on Molecular Recognition of Chiral Asymmetry Salen Ni
to Guests Imidazole and Diamine Derivatives

LI Xiao-Li, DUAN Ran, ZHANG Ying-Hui, RUAN Wen-Juan~ , ZHU Zhi-Ang
( Department of Chemistry, Nankai University, Tianjin 300071, China)

Abstract By method of UV-Vis spectraophotometric titration molecular recognition behavior of novel chiral
asymmetry Salen Ni complexes( Host 1 and Host 2) with imidazoles and diamines in CHCl; were studied. The
results showed that the association constants decreased in the orders of K ( ethane-1,2-diamine) > K = ( pro-
pane-1 ,2-diamine ) ( diamine derivatives) and K= (Im) > K= (N-Melm) > K (2-Melm) > K (2-Et4-
Melm ) (imidazole derivatives). When Salen Ni(host 1) reacts with 2-Et-4-Melm, the coordination number is
1. In other systems the coordination number is 2. The thermodynamic functions A H= | A S were also meas-
ured. The results indicated the processes were exothermic and entropy decreasing. The CD spectra of host-
guest system was studied and the results were consistent with those of thermodynamics. Moreover, the lowest
energy configurations of host-guest system were obtained by simulated annealing, and quantum chemical calcu-
lation was performed based on the configuration to explain the experimental results.

Keywords Chiral asymmetry Salen Ni complex; Molecular recognition; CD spectrum; Quantum chemical
calculation (Ed. : M, G)



