%4 I OHL o ¥ ¥ Vol.4, No.4

19884E12 JOURNAL OF INORGANIC CHEMISTRY Dec., 1988

18- -6 5 Eu(fod); #ECCI, th iy
LFEFEREESYNEN

MEE REE HEA I Of
%7 BERIHX

(ExrL1xE, HF)

EEBTHETCCLERS,18-B-6MEFE, Ev(fod) MI—TERFH
PMRA¥UBESFRMARMBEXR, BHETEBEAYRS, R.S, R:, R,;(S
H18--6, RAEu(fod);) MR, REBTYHEHEME (FA/E): K, = (RSI/
(CRXSNH=2.0x10%, K, =[(R,SI/(CRILRSI) =1.0x10°, Q, ={R,J/LRI*=

© 4.2%x10%, Q.=IR,J)/(CR,I(R3)=4.0%x10", #MEBEMLAY RS, R,S # 18-
B-6 R T HT WL B H4.99, 10.84 ( ppm, AT 4 18-5F-6); £ R
AR, R., Ry RS, R:SH-TERFPFHLEM B 4 5 H1.53, 2.33,
0.54, 1.02, 2.42¢ ppm, #MX}FTMS),

RERSYRNEFUBE, FEESTFRSITHEMNHRE, LEASEHERS
TE4AYR., RS, R.SHWEEmZEH R,

XWA. 3-E-0 UBHN LLTEE BRAE EowEN
3 =
BRI DB RN A T EBARN. AFEETUBERNSHNEAERE
AYHIRECD, BRXEPIIEERENA NN LE LB 0 AL, TARE B R
A S B AT L, DA RE18-F -6 5Eufod) s B2, {BR BRI % &
RFEERETHR, RESIAILBELAZTRMHEHNELE. FXRAERLEENEEL BE
KA EEE18-E-6 LI REu(fod) ,yPMRALEMB I, BH LB THME ISR,
S

FETF (20C) fiTesla BS-467TH(60MH, )NMRE (L #iE THZEA (Eu(fod) ;—

A& F19874E12 A 31 B A,
+ fod ¥[C,F,—C—~CH—C—C(CH,),J"
o7

« SRR LT ¥ Bt



B 18-58-6 5Eufod)! % CCl b S L H R AT W 4 105

CClOEt-THFEFNMRE B SEu(fed) , IRERNKB X R, BWETHR(BEu(fod),
—18-5-6—CCl, ) F 18-58—6 W PERFHA¥MAHE., Evlod)s -TERFLFMLE
S5k ZABHARMKBI AR, Eu(fod) k3T 3 IBM. 18-H-6 M4, CCly &5
FHRATHR. AEBEHEHLWE., EMR-60ATTHHL ERABasiciEFHAE F &
¥. BMHMDSC(CH.),Si,0) fEMER, EARGX FTMSHHLEMIE=0.05 ppm,

%R 5 ik

Eu(fod), ECCI, 5ot~ T 3 F W 1L 2% R B W E u (fod) s B M B2 AL TT 254k
1 W ERPMRIE R H AL (58 5 Eu(fod) , By 1A TR R, BIX B2 IO X R MR i
BEFLE— K, BIEHEPIAR A PR RES LA T o T F T, ZX
. ZREZ KA

R+R=R,, [(R.2=0Q,(R3* (1)

R.+R==R,, (R.2=Q.IRIR,2=Q.Q,IRY (29

SR, R,. Rop B HEu(fod) i Bik. —Hik. =K.

$(ppu;
t-butyl 2.0F «
- ~~ -
HMOS he
\
____L__.L 1.5 ~
7 .1 0 R
I'4 (B) i i
-3 -2 -1
(b) lgRows’

1 (a) &RAWMPMRiE;s
(b)) (—TEHEF¥EBSIcR WELXR
Fig.1 (a) Spectira of the system A
(b) Relationship between chemical shift of r-butyl and lg Ry

KR APRFERR T H R,

Re=CRI+2(R,3+3(R\D (3)
£, (23RARANCGHR, AUBBAXTIRIM—TZRTE:
3Q102ER]3+201ER32+ER3—R0=0 . (4)

%%Ql’ QzﬁﬁjuiﬂjERj, LJRERQ_], ER:)]O
R -T W ECRE .

5A=(Gx[R.]+2G_iR:j‘r‘3G3ER3])/RO (3)



108 xoH o ox ¥ B 4 %

G, Gy, G343 5IRR, Ry RyFE-TRRFHFEBLEMNE ( FR-T EEB),
EHREREHE .

—_1_ .G?-; - G3 .
Z_G‘+2_Glx.3Gl) (6
;ﬁ:‘q] ZziRj/(RoéA)9 X = “[Rz],/(Ro éA), y= ":st/(Ro (5.\) (7)

B0 AARARENLRMUZNEE, FARER DN RE, TLURESEG, G,
G, 3 B LIREITT BRRZ R AL

EFEEMQ, Q.EWHE, D, XEMNQ.. Q. MEAFEAMHEHIE AT,
HBEER(WEL) SXW4 A EEEMENME (Q,=3.7x10*,Q,=1.2x 10",
37°C ) REA.

®1 HRANHNER
Tablel Calculated Results of the System A

Q.(mol™ 1) Q.(mol~1.1) G:(ppm) Gz(ppm)| Gj(ppm)} E.(ppm)

4.2x10° | 4.0 x10! 1.353 2.33 ‘ 0.24 0.01

* chemical shift value relative to TMS
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~--—calculated curve for secand set of equlibrium constant;

(§,%0.05~0.2mol/1);
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(a) #-butyl, relative to TMS;

(b) —CH. of 18-crown-6, relative to one of pure 18~crown-6
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Fig. 4 Structures of Eu(fod).(a), {Eu(fod),;].(b), Eu(fod).-18-
crown-6(¢) and [Eu(fod).J.-18 crown-6(d)
0 Eu; o Q - —C;
C——t-butyl; B—-C.H- ;

* The thick lines are for bond, the [ine lines are for frame.
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CHEMICAL EQUILIBRIUM AND STRUCTURE
OF COMPLEXES OF 18-CROWN-6 WITH
SHIFT REAGENT Eu(FOD), IN CCl,

Lu Lude Song Qize Yang Xujie Wang Xin Yastrebov, V.V.

( East China Institute of Technology, Nanjing)

The chemical shifts of protons in 18-crown-6 and in #-butyl of Eu
(fod), were measured as functions of composition in CCl, at room tem-
perature,

In analrzing of results the formation of complex RS,R,S and also
R, ,R; was assumed, where R is Eu(fod), and S is 18-crown-6.

Comparison of the experimental PMR shift with the calculated ones
leads to the following best values of equilibrium constants(l.mol™!),
K, =(RS3/(CR3(S83=2.0x10% K,=CR,SI/(CRICRSI=1.0%10%;Q,=C(R,)
J/TRI*=4.2x10% Q,=CR,J/(CR. IR =4.0x10",

The PMR avcrage shifts obtained in the same calculation for proton
in 18-crown-6 are 4.9 for complex RS and 10.84 for complex R,S(ppm,
relative to pure 18~crown-6), the average shifts for protons in #-butyl
are 1.53, for R,2.33 for R, , 0.54 for R, ,1.02 for RS and 2.43 for R,S
(ppm, relative to TMS),

The possible structure of complexes R,R, ,RS,R,S were suggestsd on
the chemica! shift of complexes and taking the symmetry of molecules

and of molecular orbitals and also steric hindrances into account,

Keywords 18-crown~6 shift reagent chemicu! equilibrium NMR structure

of complex



