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. owing-to the_fac1 that they bolh -reflect the shape of the potertvp*"i?{iie,^tle arrangement ot itre-;t;,*-i" a crystal li-. ". 
?*3:ffit"1structure) on the one hand and the vibrauional Triqudiiies i" tir" other arernutually related. This interdepend,en;li;i"'t'he uasis of all spectra-struc-ture correlations, including those foi ;rysffi,iiilaiiiii."if,; i!r^tior,. are

,t?i ?Jy1{ffi illli, ft?ffi :i"1li*'i""thtri, ffi{ii;,, ;d:#ii;;:
brational snectra.- on the otrrer tr-iora [-h;;;;; shown thai the accuracv

i,:"dffi ,i!f HH*f ',"#g*i:i'lm"-.biir""",ff r;tl j* j*iml,#ri
(te7e) t07).

rn the case of crysta'llohydrates relatively reliable dnformation about theo*. .. o distances courd be derived. from ihe obserr,,ed ,o, rolrencies ofisotopically isol-ated HDo moleoules. The norm,ail. modes of an isolated(gas-phase) HDo mo_lecule, 
"u*ery, ""e-;G-d"uy o-fuqa "b; 

stretchingmotions as well as HOD b.nai"g"ina i,, 
-til-;;" 

of HDo morecures in aglystal_ in wh;ich they are suriorjiaJa uT;;; 
";Fi;-f;rq^*itii"io* .i.rrt*i"*- bntgsrt) the ""*rjHr."ri*rtr^"1,i3-i:lkfibrational coupling of ialntiCir o.iiu,ui"oi'-"rl-ri.t"1lly absent.-ttre sperro-scopic and diffraction data on a nutnber or crvsiari"rrva."i";-i;;"; been cor-related (8. Berqlund er at., J. ttot..iiruci'qi'\tgiat lat;; e^frinentiar .e-Iation between"r'or-."a 4;' :. being to**a'. irr" comparison (and thus

correlation) betw-een the frequenoi'Es (as a m,le determined at low tempera-tures) 'and the diffraction daia about the dristances-.lg not always straightfor-lvard, however. A n'umber of factors such as the difference in the time-scaleof the tr,rno kinds of experiments; the fact trrai irre ;o; fr.q";;;es reflectthe H-bond strengttr ylr]ctr may..1lot be a simple fiurcti*on of the donorac-ceptor distance; the differe,nce- (lf present) i; th" temperature of the twoexperiments and the structural changes u"bryn*vtd 6;;dgJ ot tempe-rature etc. cause an appreciable scatter of 
- thi froints * 

-it. 
,,oD ys.

Ro w '' 6 diagram and give rise to an appreciable r]ncertainty of the esti-
mated, on the basis of the observed oD stretching frequencies, o* . . . o d"i-

t The abstract of a ge:reral ]ecture- prgsented at the t6th Conference of
!*?. y"sqstav cent!^9 oF ery;;oitoi;aini-h;ie-fr Si"p:'"'iiii -#?aaarci 

onl0th to l2th lune t981. ' '
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stances. Examples are given shorving the compqligon- of the experimental

"iid'"t,i-rGa'aonoi-uccEptor 
distancJs for crystallchydrates studied in our

labc,ratory.
In far-ourable cases the number of crystallogrg.nhioally .distinct water

,,roi"",rto-."" ni""tv G a"a"*a from the irumber 1-!na. relative-rintensities)
;i'b;.d; in-itre-Ob st.etcfring region of isotopically-'isolated HDO mole'
iuf"q b"t i..tren u turi" numb"er oT di&.+.t -types of water molecules is
r)r-e sent in the .,niiie-ti ias is often with highEr hydrates) ltle overlap. of
binar makes this task difficult. Both situations ar.e illustrated by companng
it 

" 
i"fti.ed spectra with available diffraotion data'

Attention is paid to the appearance of the spectra in the OH stretching
r"gi"" "i-;+rfiii"hydrates 

icintaining water molecules which form strong
h1'drogen bonds.- 

An asymmetric surrounding. of the water molectrles-(e. g..water ntoleoules
lrelonsine to the-H ;; j tl.pe"in thre-classification of Ferrariq ar-Id Franchini-
ffi;;ffi,"igiii'ir 6it". uriiriioi"a rvitn appearance of multiple bands in the
iiOil,--nOO inAloi- tiOo U""aing region, -p"t .such bands are observed also
i;;;"; 6 iti^it"i""l-*het" the"suriouttait e'is not asymmetric'

In t5e case of cr-vstallohydrates which are salts of relatively si'mple aaids
(".^g.irii"ipt"tes, .uifates 6tc.) t!e. degree of asymmetry 9f the anion could
i;; ;ttlilt|aGi'rJoii-q"utii"ti"iivl fr;m-the_nrimbgr agd separation of the
;;*a;;;igi""tft from the stret"_fr,i"e or bending vibratiurs of the anrion. It
is danserous, l,oiv;;;;; io-mat i fir-ieaching con-clusions, for exampie about
ih"-;&;;f'6jftils '(;;;;a;"tite, chelat6 etc.) of the anion on this base

as illustrated by the examples give.n.
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