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1.1 =& R

EAfbERAETIILEEM P EREXRN—T%E, EHHRNEENRIEMLEY
(coordination compounds, BIFREL A #) . WRREMIREN L KPR BT UA B INNE FR
ENMAEHRFH—ERENEFIAF(RIRE)HAFEZIAXNEFRENREHBFH
SHMETEETFERIFORET)R—ENEARMERMBRERNLEDY ., 2RME
PAA%EMNRTFERIEBEF(PLEFIMAEEFRSF(RE)BEERANLE,

B LA A RISE R DL 26 B IAER S H Werner A 7 1893 IR XM —HE L LI NIF
B, YaEFTHERE PCL (NH;), 5 CoCly* (NH; )6 2 F A ¥ L K& PiCL-KCl 5 PiCl, -
2KCl B #hax s 46 A R E &894 & Y (complexes, IRFRES Y ) MEWTR B K —FMHEE . 6
mxt FARBREMSTF CCl, MINH; RMEERTEIIRBA—TRBRENFLED
CoCl3*6NH;, fiIANERIEFA EMMBINZ . EHAFHNVEN A IMIAFETEE, W
Bith e e MAAFTHE. HEEMESRBIEM 1905 FHEN(XIALEFTEE) —FHd,
Hedley ¥ 2% 5% — BB 333!, %R 30 H “ coordination” (R AIER) XA ZH(UERE
HiB)YREE T 4 T4HE (molecular organization) , £ Z4 TSRS, A ERD FRB
(molecular recognition) I A5 IK . & B Webster 7 88 B ¥ 317 “ coordinate” (AL ) B & X A
ZEE—EHMITEF (order). WRBITARBIAE 20 HEMBA KM X HRITHEFES
%M, T REHELETR LA . FHARE A TEMRBERSSHAYHE TR RBESEH, &
AL BI SR E RN OB S AR R R MR AR E R K 2.

ML EBHMENRE  EAAFRATIFEOER FRBERN, EMAEIAETS,
TR B OES . PSS, R8N E 8E H f 1 R 2Rl 184 VL M
BEARREN LS, H)I0 ROH(F) M R'COOR(BR) R M8 R'COOR(EE), M5 R ML
X, HAE Wit F K& AT X YL % 84+ B 88 £ = R (H;SO,, HNO;s, HCl), %
(NaOH,Na,CO,) FMIRE&ETIMHEE&E L, RHNEALEEPERRUSBEETFZHK
RO (FERR)MLLE N,O,S,P B4 K EFHEMAKUERB) WP BB “Wemer MY,
AR B FREE 1~ 1a PR Co(NH;)eCls B8 Y. EMER L5 AT B ALE &/
S, Al ERFFRE—U Co(IDBFRFPOMONER, BRHEFRKRMEE, BUILEX
EESEHRABETRETREAUEYNARTRAALE. RIBEZELTRETFEIEERW
(Manhattan) TR R R R B MMBMTENBIR, TH40E, RIBESYKBERP RN
MM AEHAHEHAROBEHF L FAIETNAFEZSEEXNFR . FARA LRERHEMN
AR R Taube H B FSClL R E X BLA YA BRI BRA AT B LB -



_ H, 3+ < EE 7
HNg H **NH H
AT : 3 «Cl, Fe R /(I:\ R
H,N% ,, * NH; N
N L
L H, 00
(a) (b) (c) p_HREYW
[ SR4~
RS. S_T‘—“Fc/ - Cl Cl
Pt Y cl,  al a Ta
RS-lQFe,—,-‘,-S "‘Pf\?CHz o= Td&*
SL;]:'O/ Cl/ ‘” Cll, 7/ ,
L “SR CH, a @ a
(d) Fe,S, I H T (e) Eieses #f (f) [Te,CL 0%
(2)
AR TERZANE
+
OF\O
e 3
o™ S
(N — AR TEZHRLNE

Bi1-1 BaWwsLmEn
20 th42 50 R LUK, 1 T X SHRATHL, 158 35 5 45 H 0 HRaE 36 ) 7 B 2 1088 KA R B AL
FHANER, GHTLUNENAPERTHOHETELSYRTEANTIAETFT. Tk
BRBBEARBM KRS VLG WMF OB RE THHER. ¥R EFE,1951 4 Panson il Miller
MR 1-1b) MABITH T HARMENESS, hTFRAYOF R B e
B EERRAEABNEBRMEE , LAY XY B E R SGE SR UL 7E R R 8
YIRS ST LB FER ML EY. ENAFREAERANILAAE, mREERLA



1.2 BRlifLsiefse éh £ F 4 3

B8R, FEEINSYHAENE YN ARTEBRAHH. B TXMHEFOBEGYHIEE
BB HEH, Nyholm ¥ ERZ N IFH T B2 KE MR, XMW REEXEEKEEST
SmEtbFETEN AR ELZTHES 4,

H— SR RERT RIS ZHESY(E 1-1c,3- —HESY) . FHESH(E1-1d,
Fe Sy U B MR, REMNFERERNEEFNEROENERN - AW (HE 1 - le, zeise
), BESYW(A 1-11,[T,Clg]> M 1-1g,[CosC(CO)g1° 7)), AHF AW (E 1-1h), &
EEEXEYEDESY (B 1-11). IAEUEARXERESYHURNRER BT B AL F P
STFEEXAREAEES, Ni(CO):™ M Fe(COX™ ZHRAAMMHI, B P LERBETH
FEBSY BIAUFLHET  EERELBETHPLEFHESY.

EFRAYLEHR EELELB P E T HEE Lewis BB S K ERME L,
HHENEEE, BEASERUY AESER, SHLERANLTERRY S FHER
w10 FER A4 RN HLIE T A Taube 1 Marcus B B, FH % B8 Eigen ROHHE R B %
¥& .Basolo 1 Person BYELfLHLHE12)  Adamson %B‘Jfﬁm%m?ﬁm&o SRBEAYHTTHRAE
3w grie- 6],

URMEMFEEE B BEMNA=ATHER. ERELEAEERS SRALE
HARMEEREBTHEINRKE, I Werner(1913) QI8 T B 4L %, Ziegler 1 Natta(1955) K& B #
B AHEAL ], Eigen(1967) BF 25 HR 3 J L, Lipscomb (1971) BB £E3£ , Wilkinson 1 Fischer(1973)
EBEE B2, Hoffmann (1982) B 5 I , Taube (1983) AR E S WA E AR N PLHE,
Cram, Lehn Hl Pedersen(1987)ZEAB 4 F 4L 22 7 E BI TT#R , Marcus(1992) W B e 3 B %S, &
DL AR FF R B BRE b R E AR W R AE LR T ERE T
—RH R,

B Werner Bl B IAL ¥ LIE , B B ERAAERALFHE LN T B IV EREE, 4
FRNAEEFRNER. BREWUHERELZNNEER s MERELERERRE Y. X
H5%WmAs AHLE Ak B AR ERRRER 2N EEEE P, FRAIALF
ERAIREZERHT LA, BFHE Lebn ZFEBSFAFSBPAL TEMER L, FEKA
¥R BEEXNT B, IS BNERLEFRT - BEE NS mirgls,

EMANE,HESETLR MAYNERNAS4EBIARE, FINERESDIENBHE
31 ZEREEFF & o C, 4L2:F O,,N,, H,,NO,CO,CS,CO;,80, RERE NS FHIEL, &
EYEEREREBERESANTESIN DERHNAS. BERFERVEREZRE, RAERK
YIH ALY F TR T R S E B LB RS AR, BIREA M
BRI AR TR 2R (S B AR DR B R (OB B IR A P BR B4 T 6 i T BB A M R
ZargaERR,

THERITERIL LGRS RN CFEX T IO HERE,

1.2 BRAAFH TG EZHK

L 40 FER AL MR RAUR B KON T 40 . AR E MM RT L R, S BB 5T G AT 8t



4 1 @ 7y

EWF,
1.2.1 HEEESYNSRNEH

BEEABERNER, FRT RIS REAYNOFRE. A TRAPRPZFMTRR L
PR AR AV E T T ABINERB L, BHMES R ET L% RAS MM TR
Ao BT fEERKMMBEMRN T ES, BRI EEAHREBRTEXRE R REXKRE &
FREMEBETFRIARES D FAFFEANRESHECEBWALBRE. AUaSERET
AREMUR S H—EH ARG TREURSNEEH(E 1-2),

Me
Ni(g) + sli—__o 270K M M'
M'(g) (j @

M,M'=Ti,Cr,V,Mo% ‘ﬁi- Hsli—oil‘
Me Me
1 k

B1-2 $RETESEAGFELEY

HRTE $& T R BAR. BRZLERES S0 4 BR EFRLLENRE NS
0, R AR T A SR & B LM B A M, — A B9 F 28 MaT (OAC), [12 -
MCagn ) Naws — 412 25 B9 S JR SERE A & M7 10 H B, 2L b N B AR B 1 NRF U, 34 F &7
BB RAE DT 3 R e 300 24T 0 RN M AR
7T MBI B

th T R PR HLBR B, — R B0 1L M—C 20 i 9
AHLE R AL A Y0 B B T 7 A0 M B (1 -
16)1287, LABCE AT R AR LA “ HEAR M B R B MR R
AR 5 o STBR b 7E EANKHSEE AL 2 U 88 4T
FHLLRALESEH T,

LeR -2 RENHENSRESDOHERTE
HHERE - e MASHFHNERN 1- 10, EHH
THERLERBESTHREPZENEE. BHNESAR
TEESOEIERENBESY. BEREWOE BN
KIS CooRIEHMEH T RBR(E 1-3)10), BRBIEAM
TABFHUBETHEROELMEY, FEREUR  g,_3 cu000(- RTEM.
& BRI NESUNERRAWALHE S AR W W), 5 T LM R B
&




1.2 Beteit & ey K M 5

REMEMFURSYNSERRETALEL HEABARRENOTETE. EHEFES
RV Y, ERAOREEATE , R RBEVBIRGT" . XRBRES B R TAE R RN
PLERRBEETRR . §REFHRNARERBH IR,

1.2.2 94 EmE

ARERTEEEMETRERAR 2%, BEEY IR EE R, EWLFERNITHL

BT E A DTHAL X TR 2 20 2 70 FREBSH TEDHHERP, X 4
SUEHERNESREARN . ZMUREHNHE NRE. BRI H % NMR 77 E
BN T HREHIN" A R,

e KRN L AR ERES AR MRS ERNESHFHRITHIRE, MExX
EEYERNWERESHY. BRELEALTEASEETHRNER 1° HBERU L, B
1-4 HBEEBHE Fe3 Y - Fel B LW, HP Y ARBTHEENOHE. BARHORERE
TEEAMRMNEFEY FTHOEEFELETRD . RAHMEREAST.5ARH
BABIOEESRESYUMBRABNY I RZRER.

EAEMFHRARLTE D  RESR T RIS RIREK S BUEB R ¥~ £ FEN o
FR”o XIER Pauling BB FHTMEGER C RS 2577 A/ 6825 ¥ e £ 4 3
RN AR EREREFE LELNE T TRA)R-IMIAEBRTE. —TRANH T2
REF TR YIREA Pt(NH;),ClL,, EM DNA B M ENRE (B 1-5)MERS DNA 8
HHl RE AR AR

His o, Gin a,,,

0,CCH,
S S -8 ™~ —8 —

—Fel ———S Fe3 “Y~Fe7 .8 ™Mo —O,

\, Fe4 FZ\
s

B1-4 Fe-Mo- B THEEEHNOANEE | 1-5 Wsf DNAWIEA

e

HETE it TREHYW (FERHEK) URM DNA RTFREEYHAES RV ECRANBT S
B MAIET .

EARTHBETEEMARARNERXBSEMMRER- T TAERNITH. 8T &
BETREARLE, TUBRKR, B FRRP OB EERREYEMN, %ﬁﬁﬁiﬂlﬁ@bﬁiﬁ)ﬁr
HPHTEE SR, XNRSIETRRAESLERNLE, RETHREH AGHWEERNE
KEBTEBEF, NENEERNORS, EATRITUEENISEREETR. B 1-6 4H
MEE - FTHHNAESEAREIMBBRENE A RER, Gray FRAREEHN T RIES
FREBEZHIAGHEREHNEBEA Y . MRAFBENEDFERL T (NH,)sRe ™ BLAL
FOLMMEEE c AR - 33 Bk ERT L ATE R M (NH;)sRu(His — 33) cytc BZH BB,
i E AW EEMEMERE cyie . MR B Fe M FRBAZRENL ~12A 8



6 1 = it

“EREVERN. EXKBETEBIBRPFB R A RAERRE . REBRANLERAE. HE
BN BAT RO Sh A B FAZ BV R FTIB I PKS Mg, KRR M AndE ok w8, A fr gt —
AR, ETREVRESHNSEBEEY KD TREY N EA L, BREN EENHRELE
W— e, ARESEENHREAFTHE—SHEA. BTHEAR, A B0 AH €F > HE
VIR & W AEN Ao

H1-6 HMMEER WOLESKESEKNER

1.2.3 ThetMEAUMBNFE

BRERAVEBEFOREENZI, ERER & EWERR BRI FRRP BHE XK
B AR AL A B AT R R S R T E AR A

BEE S AR BOE BE G E R TR AR MR R, B A Y B AR R W B 85I AE
H. REHE SRS PR 1 E WFEY B LR TS m b e . B TREEARAR+HE
R AA 10 B R R SO A kR op BB A AL, A B S R A T AR O BER B AL E Y Lang-
muir — Bladgett I KB B Z M AP o B0 Mo () #9 58 B B 79 21 60 8 P BT LABE
ROBBHEDY , XAPTBR ST FRIEE TRERBRNFEARE TR

FIR St A2y B Xt oK P BE AT i AE AR e R BRI ¥ T — N R RS T IRE. Bkl &

# Ru(bpy)3" R4 AT WO B M E Z Ru(bpy)}” " AR B KBRS . RETIE
X B4 HEE B AR R AL ’

o xf Ru(bpy)}* /Ru(bpy)s Ru(bpy)3* /Ru(bpy)?* * H' (pH="7) /- H,
E® /v -1.28 -0.68 -0.41

W %t 402 H (pH=7)/H,0 Ru(bpy)}* * /Ru(bpy);s Ru(bpy)}* /Ru(bpy)3”
E®/V 0.82 0.84 1.26




1.2 BEICHFRESEFT MK 7

Ru(bpy);* " #l Ru(bpy)3™ 45 R A E R H,0 & H, 1K
i H,O B O, M o] B4 o T LASK A O o A8 7t 07 5 % K PH BB
Pl o fb- A8, L AT 3R A AR H e 07 B R K B BB AR L v
fBo B 1-7 WABTLZHEFH n B¥FE GaAs, P AFH
B, VA Fe' /Fe AR EALE IR X R/O B £ 06 K i 1 i 7R &
B, 7ERREN v B TEAT BT o M FBEHIH
i ZE M B T 2= 7T T HE A B AR R B AR 43 3 R AR RN

R+h*—= 0" (W) (1a)
0 +e =R Gl (1b) MLm7 KRR

nBESHE  BER

EBFEPREESFONF RN, SFHMT R EERD B HE THER, 72 0 Ay aa
PEARE VMIXEHREAPES., EARETHEBORREER 13.0%, XFFEEER B
HEAERBmEL HEARS TEIHL2(WATRBREABBEHRTLERE S H),
A AR FA 22 &t SRR AR ot o FRAR 3, A Y e AR SR A B AL SR e A ] LA BB O Sl

ARG B A SRS BB A% R, BB ERSEFECIHE T IILETUAE
Y 33 6 R AL 2 R WY 58 SR A K A T X TET ) X4 D KT & o X e T AL R RO A LR AT
LA % B 2 AR b TS 0 S R AR TR R

BEABHARE XK i A EL PR R FHE FARA R HE 2R —
A5t FRAL & 9 B B R BPiB 2 7 #4 B (molecular — based materials) B 7 5k B % B ¥
B, MBRT“OTRTHA TR TR EAER, REFLILNE NS Y REEN R
G HFERTHRNERSA,

1.2.4 ZWMAENREEIEHNAR

Fhifb %6 R B S ERME ke AEIMEX. SRk 5% gy ke
BRrEARAYNEHAERFEREEEARADY, AREHAFATRERAYVHR,
AME X SR RIBOE A4 (EXAFS) A T AL E R .08 FHE MR MEH , BH — a8
(MCD) BB ETE AT RE S W ILTEHA d B FRES A, BMF R E(ESM) A TH
BHRSFEH BHESFLEATHRASEMEFAHEMAZL., ERYSEHBIRNSIHERE
MERFEAZMB, B ERADDE NBFREMIEZEEHW NESEHBIRMEASEH. Ak
NMR & A] LUB R B4 4 78 2 A S HEA 9 28 (fluxionality) e B 1 -8 RARTHRAYHHEE“ED
$T7 R (merry — go — round) 38 3, B0 FIRZ T AL BT 24BEE, HE (4’ - GH;)Fe(CO), X
(7' = CsHs)Fe(CO), A FH# 9 — CHs BAFEE o 8 1,2 BAIMBEREH,

B C & Ry BEXHE M LoM,LyM,Ln BB & s B 55 B 40 & 9 0 S RU Ao OEE AT
THE. MHEF K RESEHITERD— SR, FHRA NS AR &R E R K E A8
W ERN SEERHPERAD, SR PREE —EXNHRENITETEUXFOBRAEE, H
0 i F B A 5 [ (NH; ) sRuON,Ru(NH;)s 15" 1 # Ru( 1)—N 1 Ru(I—N WK Z H R A&
M O0.04A, XN EEYEFEAEEEEA. BRI ENSREERNK -8, flm, 3
FEAEHEBCTEAYTHENEBEERSIR 1.1 AN ARSER,



B1-8 7 Os(CO) A COXERH

F 1.1 N4T Ro( 1) - Ru( X ) B2 & % v &9 A8 187 e 46 B A I

IO e ] 4 BE & %
ESCA 1076 R
BT 107" - 1
IR | 102 A 155
Raman 1071 £ B
NMR 1077 [
Mossbauer 1076 .
ESR 107° Ao , {6 1) B 4K

AHEWELR .CTEAYFETEBEE KT 10°s™, B4 T Robin —Day 8 T MK A
ZHRBKEY. MTERTFENRFERMTEMNBRES FH P KT,

FRESYFERANEEESHNRAERSASH, RETHERELHERDY. &
i B &1, Pauling F 20 42 30 FREBEHMNBELHBTREYWHNILAHEMBHE . Bethe %
FREE S MRS ES B T RSY R fURB L IRIE ., BiRTHS FRENFREEISER
BENERSFEOREBTRARL . BREMERRELWANENLBRULSYRBERLEY
AU B (RN R ATEME R sp 22 SR EEE 1- 1 FHOREFRBE) , REHH
BEHESHANECEBSER. RESTHESERNEELE, EHHY MP2 fl MP4 M
skcHEEBRNA, B TERER, 8K Fenske — Hall, EHMO, INDO %28 Lk EH#
B, B8 (ECP) A EMEEEREE(DFT)AER T ARG PH P ZINER.

ERFREER TR ALRA¥EFAEZHNEEENLZ2BHNB S-S BRRE. Flns
ERTRAMNLEETRETFHIEE” (PSEPT) 54,1981 4 Nobel 2 4£3K18 & Hoffmann Fri2
) “E AR S " (isolobel analogy theory)Ei@iﬁ%ﬂk#%ﬂﬁﬂ%#ﬁﬁi@ﬁﬁﬁﬁ@
TEREE, fRETIHSERYE.

d® Mo(CO), = CH, =—o—d!° Pt(PR;), 2)

B A M T =3 (CO)s Mo C(ph) (oMe) — Pt( pMey), B 1~ Lf L& 91, & M B T4 LA

SYHRFE . W, FRAIFIHERNERTF HEFE, WS T % (MM).2F31H % (MD)
#1 Monte Carlo(MC) %577 Bt B & #R MEH BB F LUK W (B I07E Gauss 98 BFEH)




1.3 B e s Fyde 5 F-1e B 9

1.3 MBEALALF R HF P

B M Werner B2 AL ZE 4 100 SELISE, A Lehn HRRKRMEFEHTBIRNEL FILFEHRK
RASBRAY RBHS A EBERC T,

ANBESHA¥IERFRULM BRGSO THAGR S ERAEHRAE, 2T
L2 0] g CH AT RIGHEERMAFAHASENAY., X amAAU LR E DS HELERE
HAER S8 . BEEH GRERNIS)MERESAEWMINENTE, HTRARMBRNS
FRIMEERTIERNAE BERLER, BLE 20 g 30 ERMIATHESFRA R XUT
H: )2 35 24K (receptor) FE Y (substrate , B # M EAEFH F /NS F)AER B0 TR
F R R R BT B F K (receptee) FTA R o H 435I XF B F B AL 4k % H #I 44 K (donor) F1 32
ﬁi(acceptor),@ri(lock)iﬁl%q%g(key),i%(host)—‘ﬁgﬁi(guest),Eiﬂﬂﬁiﬁﬁﬁgﬁiﬁo EMR
B MR BB SR BT 5 R 3 0 26 DU S (1B 7E D8 BE SRR T B M £ T SURK 40 B B SUP AR
5 TR 1B 9 receptor,acceptor & R HAR F X B & HE ). 4 FRMMHEERE R T % Mk
Y WEMAYPEEEENIR R ARMAR SR, TXESERSBES FHERD
BEMYFRANER(A1-9), BOFRGERETES FHWERABNRAS WA
£ RHLEERE,

EHEZERQMATFTEGC)FERNES FLRY, S FRRMNEARNER, EFUEX
H—MEAEERNENBEEZRLSTHTLTERERY) MRS MERMER ., —BREEERNN
BEFA—ERIRIMEM,

3
ST B BT
RENT
A -
B Iy i HABMER
Clnﬁm* == %% ;% FA
a7 E8T ZR At ke
4 5 4L
L)

M1-9 ESTRESHTHE

MFFTR B U AL AT LUE SCHBF R BIAS L R 4> T8 i 45 & (binding) 1E A T B
BB —FF SRS, XFEYRABURMESEAENECT ,BRRE T HEREE Lo
AAERER MBS FHEEERRWMERTR . TN XWEAFERET FHF
BB — R, R P AT HZESFARFAZESRE T, AT UY RBMFHREME
(AT, WAV ENREYHHEE T AR FRPEQYRELAER. YRS FHFL
WAL EE R, MERATERIRTSFRMLIER, FEFAFRANROBR, B
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