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Basic to an understandmg of the ways m which a lanthamde shrft reagent (L) 
mduces changes m the chenucal slufts of the nuclear magnetic resonance (n m r_) signals 
of a carbohydrate denvatlve (S), 1s the evaluation of the eqmhbrmm process 
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111 terms of the equrhbrrum bmdmg constant (Kg), the storchrometry (n), and the bound 
cherrucal shifts (A& An accurate measurement of the latter parameters 1s mandatory for 

conformatronal studres’ We now report the fust evaluatrons of KB, 11, and AB values for 
carbohydrate derrvatrves 

Measurements were made of the p m r spectra of a serres of solutrons ([S] o = 0.02 
to 0 1M) of 1,2 5,6-&-O-~opropyhdene-ar-D-glucofuranose (1) III carbon tetrachlonde 
contammg a cons&t amount of tris(&p~valomethanato)europmm(IIII) {Eu(DPM)~, 

[Llo =43mtv) Th e resultant chermcal-shrft data were then plotted as l/6 versus [S] o, 
the resultant hnear plots have’ slope [L] oar and y-axrs mtercept - {(l/Kg) + [L] o) , 

and hence give the values for AB and Kg. The storchrometry can be trivrally determuted 

to be 1 1. The parameters obtarned for the above experrment are lrsted 111 Table I In accord 
wrth an earher, quahtatrve observatron4 , the AB-value for H-5 rs greater than that for H-3, 
thus, rt rs not necessarrly the proton nearest to the donor atom that undergoes the largest 
sh@. 

Measurements on each mdrvrdual resonance constrtute mdependent evaluatrons for 
Kg, and the scatter of values obtamed illustrates the magmtude of the expenmental errors 
associated wth the determmatlon of Kg Unfortunately, these errors increase rapldly wth 
mcrease 111 Kg, and hence it is not always possible to make accurate determmatlons Of Kg 

for tns (2,2-~ethyl-6,6,7,7,8,8,8-heptafluoro-3,S-oct~e~onato)~uroplum(III) 
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TABLE I 

VALUES a OF BOUND CHEMICAL SHIFTS (A,, p p m.) AND EQUILIBRIUM BINDINGCONSTANTS 
(Kg, % mole-’ ) 

Substrate Lunthanlde Stonzhwmet?y Parameter Proton studied 

H-I H-2 H-3 H-4 H-5 

lb Eu(DPM), 1 1 AB 4.46 6.06 15.70 8 61 22.14 

KB 33 31 29 30 

2= Eu(FOD), 1 1 ’ AB 3 00 2 60 3 67 7 83 14 21 

KB <p >lOO A 

i Measured mth a Varnn XL-100 mstrument, at 38 8”. ’ In carbon tetrachlorxde. c In deuterlochloroform. 
ti value should be regarded wxth some sceptmsm. 

[Eu(FOD),] mteractlons, wluch are known’ to be substantlaily h@er than those of 
Eu(DPM),. Even so, it IS possible to evaluate accurate Ag-values and make a lower&nut 

estunate for KB A typical experiment mvolves the mteractlon of 1,2 3,5-&a-methylene- 

ar-D-glucofuranose (2,0 02-O 102hI) with Eu(FOD)~ (5 9mM) m deuterlochloroform 
solution. The values of AB andKB are also hsted m Table I, together Hrlth the approximate’ 
stolctiometry. When the concentration range of(S) IS sufficrently large, as 111 the above 

study, our method does not pernut an accurate evaluation of the stoictiometry In agree- 

ment vvlth theoretical behavior m this range, ldentlcal values of AB were obtamed when the 

data were treated on the basis of 2 1 bmdmg 
In the hght of the many expenments we have performed, several cautionary state- 

ments may be made. It must be emphaslsed that the reproduclblllty of these data, especially 

nnth alcohol substrates, 1s cntlcally dependent on the expernnental care excerclsed m the 
preparation of the solutions, wluch should be rigorously anhydrous It IS also nnportant 
to control the temperature at whch mdlvldual experunents are performed. It must also 

be pomted out that measurements of 6 as a function of [Llo, with [S] o held constant, 
are uruehable6, for example, the A-values obtamed m tIus way vary2p7 mth [S] o 
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