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nente, autour des axes Brd, 50{mét.), ot de l'ara
binaire sont 1 =WAwi (i=1,2,3) et la foroe
i'attraction entre moléoules t -YW/ays Les acaém
lérations e'expriment en fonotion des moments
d'inartie Ji (i=1,2,3) st de la mases moldoulaine
K

an i-dau j_/.ua,..w:l/am i/.11 , yﬂnday/dtaa-w/by/ﬂ-

Supposant les acodlérations constanies, les ac-,
oroissements des paramdtres ol, ¥y, dans un inter=
valle court a (10~ % sec), s'dorivent 1

Auf.i- oc"i'tz/a talt , Ay = y--ra/z ¥l
«'l at y' dénignant les vitesses. La nouvells
conformation ai+Aui, y+Ay est prims comme point
de départ d'un nouvean omloule. Au bout d'un cer~
tain nombre de oyolee, les moldoules viennent en
centact et premnnent la conformaiilon éiendue trou=
véo _danes le cristal, soit ai=100°, &l=10%, u3=0°,
yub (Womd0 konl/mole).

Les fonctions de Van der Waals entre atomes non
14és ont 616 enpruntées & F.de Santim, B.Giglie,
A.M.Liguori et A.Ripamonti (J.of Folymer Holence,
1963,4,1,1383=1404), Pour ohaque cyole n, les
rapports dW/ded et dW/dy ont &té déterminde pouxr
des mooroissemenis doid=09,2 et dyu0.028. Les vi-
tompen dtalent obtenves par récurrence i

ﬂ'i'n - “'1.n~1 * (“.i.n * m“i.n_1)¢/2 *
Ve T Pl tar )2

Un coefficient d'amortissement £ a €t appliqué
sn suppoeant des forces de frottement proportion-

nelles b la surface du mattre couple I ot & la .

vitesse de balayage v de chague élément mobile 3
f = ksv-
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12.4= 2 \NUSUAL CONFORMATION OF A DIHYDROPYRAN
SHOWING ABNORMATLY WEAK INTRAMOLECULAR HYDROGEN BONDING :

* . CI8 AND TRANS 2-PHENYL-3-HYDROXY DIPHENYL METHYL CHROMAN,

F. Baert, R, Fouret, Laboratoire de Phyeique du molide
{BBA N® L465); M. Sliwa, H. Sliva, Laborstoire de Chimie
Organigue II ; Université des Boiences et Techniques de
LILLE, B.P. 36 - 59650 Villeneuve d'Ascq, France,
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¥-Ray anelysis of the two isomerie flaven-3-yl diphenyl
cerbinole (Coga|0n) 1 end 2 has been performed in order
10 compare with previous studies in solution by IR and
NMR spectromcopy, which led to the essumption that the
trens isomer 1 should exist exelusively in a dlaxially
substituted helf chair conformation of its dihydropyran
ring, The trens end cis compounds crystallize respective-
1y in spmce growp Pbea and F2,/c with :
. o

Q
trane &= 9.99 A cis &= 10,77 A
b= 18.76 » b= 16,20
e= 22h 0 e= 12,04 w
v= lgo3.9 A3 B=  91°3 - o
Fum B sx,‘;ﬁ--:awanﬁ- AL
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The structure has been found by direct methods ueing the
Multan program shd refined by full metrix least equares
vith anisotropic thermel paremeters for the earbon and
oxygen sboms, .

The IR and NMA resulis havebeen fully confirmed by the
¥-rey diffraction study, which shows only s slight dis-
tortion from the perfectly transdiexiel position of the
twvo substituents. This wnusuel conformstion for vieinal-
ly trans disubstiiuted ring (where enomeric or polar ef-
fects are ebsent) can be explained by reduction of the
gynexial interactions as compared to cyclohexane derive-
tiver and by destabilisation of the elternste diequato-
rial conformation owing to sterie cvercrowding of bulky
gubgtituents.

Furthexmore the crystellographic study mscertaina the
ngture of the, intramoleculer hydrogen bond occeuring in
the trens isomer 1;despite its low IR Avgg valiue (34 em-1)
it is an CH...0 bond which invelves the heterocyclic
ether oxygen stom end the alcohel hydrogen, end not an
OH...m bond which could ariee from interaction of the
hydroxyl with one of the phenyl groups,

Nevertheless stebilizing effect of intramoleculer hydro-
gen bonding in the mbove conformetion does not seem de-
terminant , aince in the cis isomer 2 the axinl position
of the 3~substituent is no more maintained § it cocupies
the normelly expected equatordal position, whereas the
2-phenyl group is exial. The intremolaculer hydrogen
bond observed in the eis isomer oocurs detween the hydro-
xyl and the 2-phenyl group and is of CH..,v nature,
although 1t 1s characterized by o larger IR Av.. value
{50 cm=1) than in the above ,caga, 01

12.4~ 3 TEMPERATURE DEPENDENCE OF PACKING AND CRYSTAL
SITE SYMMETRY OF A HIGHLY SYMMETRIC TETRAAZASTANNANE,

M. Veith, Inatitut fllr Anorganische Chemie der Univarsitie,

D-7500 Karleruhe, Engesserstyr., FRG
A Eull atructure determination at 193 K shows that the
compound 1,3,5,7-Tetrakis(tert.~butyl)~2,2,6,6-tetrame-
thyl-1,3,5,7~tetraaza~2,6-diaila~4~stannospiro T3, 3] hep-
tane eryatallizes in the monoelinic space group € 2/r
with 4 molecules per unit cell. The erystal dimensiens
are quite remarkable, in that two celledges are egunl:
a=c=1860,4(1.0), b = 899.3(5) pm, A= I11.6¢1)°,
V= 2094,7 . 10P pmﬁ. The molecules occupy a 2(6.',!) site
symmetry, but the inherent symmetry of the molecule de-
viates nat much Erom &2m (D,,}, The akove centered paeu-
dorhombie cell changes into“a truly orthorhombic cell
when the temperature is raised: According to powder pat-
terns the low temperaturs phase & changes vin an inter-
mediate phase A into a high temperature phase & at about
370 K. The §-phase crystallizes in Fddd with 8 molecules
Vr unit cell (a = 2047(2), b = 965,4(7), c = 3106(5) pm,
= 6137 + 10° pm®; single crystal data), the molecules
attaining the site symmetry 222(1}2). An can be derived
from atomic coordinates the moleciiles only have to shift
by ca 110 pm with respect to the b-axis of o -phade,
wheress x and z coordinates remain practically unchanged.
Following the priciples of Kitaigoredskii the spiro com-
pound thus suffers & loss of symmetry by packing
{42m =2}, but retains a memory of its higher symmetry
when heated in the solid (2 ~-+222). The gpace Broups
along the path of transEormation are not directly rela-

ted by space~group-subgroup~relationships, aa one might .

have expected.
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12.4- 4 THE cMCA SPACE GROUP OF DICHLORINE.
§, C. Nyburg and ¥. Tong-Ng, Lash Miller Chemical
Laboratories, Univdreity of Toronto, Torants, MS8 1a1,
Canada.
he reason why C&, {(also Br, and I,) crystallizes in.
orthorhombie Cmes rather tﬁan in the more closely
packed hexagonal Pém2 or cubic Pa3j structures has
never heen satisfactorily explained despite the conaid-
exable attentlon the problem has received.

It has been suggested{C. A, English and J. A.
Venables, Proc.Roy.Soo,lond.,A340,57(1974)] that
quadrupole-quadrupola Bzz-ezz interactions are respon-

sible. We have shown that the (point) ezz-ezzinter-

actlon 1s a very poor epproximation to the electrostatic
potential calculated from the difference density Ap
(obtained from the best available SCF wavefunotion) by
numerical integration, Not only is 6 -8B _ different

in magnitude f£rom Ap~Ap for a wide ra%gezof molecular
orlentations it is even, in many cases, of the wrong
signh.

The calculations show clearly that of all three
space groups, Cmga is in fact most stabilized by the
glectrostatic Ap-Ap interaction. However this in itself
ie insuffioclent to make Cmea the most stable structure.
Using & 63112 potential for dispersion repulsion and
imposing the strinuent condition of no net gompressive
or expansiva force on the crystal as a whole it can be
Bhown that the remaining effeot comes from anisotropy
of the dispersion-repulsion field. This is cylindri~
cally symmetric about the internuclear axis but not
spherioal about each atom. This field olosely resembles
in form those obtainedl theoretically for isolated homo-
palar dliatomlcs by other workers. The effect is to
'flatten' the atoms at their poles thus giving them
shorter van der Waals xradii in thig direction than at
the equator.

12.4~ 5
AR STRUOTURE OF N-METHYILACRIDONE BY MOLEOULAR
PACKING ANALYSIS AND E-RAY DIFFRACTION.
A.V,Dzyabohenko, V.E,Zevodnik and v,K,Belsky,
L.Ya.Xarpov Physioco-0hemical Insgtltutas, Moscow,
107120, USSR.

As 8 part of study of N~pubstituted acridone

derivatives the orystal and moleoular structure

of N-methylaocridone was determined. CGrystals
are orthorombic, a=5,109(2), b=1l4.56(1), o=

13,59(1)A, Z=4, space group PElE]EhifThe inten-

gltles were meapured on Syntex PI fracto-
meter, Becsuse of small slze of orystal end
insufficient quantity of intensity deta the
epplication og direot methods was not susces-

ful, So the structire was solved by the mipimi-

zation of crystal lattice energy E as a funct-

lon of three translational and three rotestional

degrees of freedom of the molecule, which was

treated ag & rigld body. Two types of atom-atom

potential funotions were used for celeulation
of E: Williams's repulsive quadratic funotlone

and Kitalgorodskii's '6-exp'! funotions of 'uni-

verssl eurve'. The grid of trisl models wes
generated in the reduced tCheshire cell' which

was obiasined assuming mmm ideslised symmetry of
the moleculs, The initial optimization of trial

nodels was performed using quadratic funcilons
only; '6-exp' funetions were used flor the

additional rafinement of localized minima. As B
result of energy minimization two lowest minima

with E=-23,8 (model I) and ~22,8 koal/mole

(model II) were found, Further leasst squares
refinement based on dlffraction date mtarting
with model -I non-hydrogen atomic coordinates
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DETEHMIEATION OF ORYSTAL AND MOLECUL-

12.4~ 6  STRUCTURE AND LATTICE ENERGY OF THE FERROCENE
Fe{C-H.), DISORDERED PHASE. J.F, Bérar, G. Calverin,

and G. Clec'h. Laboratoire de chimie-physique du solide,

Ecole Centrale des Arts et Manufactures, 92290 Chatenay
Malabry, France.

The: crystalline structure of ferrocene Ea(csﬂs)z is
known to be disordered at room temperature. In analysing
neutron diffraction data, B,T.M: Willls indicates that the
disorder is due to the staggered molecules (D.. symmetry)
which assume two different orientations in the™ 2/1 pro-
portion. We have cemputed the intermolecular distances
H...H with this model. Some distances are very much shor-
ter than the usual Van der Waals contacts, so that the
existence probability of one orientation should be quasi
zero. Our energetic calculations confirm this result; mo-
reover they suggest possible exlstence of eclipsed mole-
cules (DSh symmetry) in the disordered phase.

Consequently, we have redetermined the structure of
ferrocene by X-ray @iffraction at 295 K. We have refined
several disorder models with a simply-statistio spatial
group symmetry. We have computed from semi~empirical atom-
-atcm potential functions the odcupancy rates of the dif-
ferent molecules with each refined disorder medel. The re-
sults agree with the structural ones for only one model:
that one with one kind of staggered molecules (A) and two
kinds of eclipsed cnes (Pl and PZJ' The latter are related

by an inversion center and they are slightly shifted
(orientation and position) with regard to the staggered
molecules. Therefore the reorientatich process among A, P
and P, implies a movement of both rings {CcH) . With

this disorder model there are still scme very short inter-
molecular distances indicating short range oxder. We have
made energy calculations based upop the Monte Carlo method,
They confirm the former results and allow the determina-
tion of the correlated directions.
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12.4- 7 INTERMOLECULAR POTENTIALS FOR CARBOXYLIC

ACIDS, P.H, Smit, J.L. Derissen and ¥,B, van Duyneveldt,
State University of Utrecht, Structural and Theorstical
Chemigtry Groups, Padualsan B, Utrecht, The Netherlands.

Intermolecular force fields for carboxylic acide have
been derived in two wayat

a, by means of a least-squares fit of the paramaptexs of
nop~bonded atom-atom potentials and a hydrogen—bond
potential to experimental data, The latter imcluda heats
of dimerization and dimer structures of formic, acetic
and propionic acid, and heats of sublimation and crystal
gtructures of acetic, o &nd f-oxalie, o and B-fumaric
and isophtalic acid, It was found that (exp=~6~1) stom=
atom potentials and the Lippincott-Schroeder potential.
for the hydrogen bonds reproduce fairly well the experi-
mental energies as well as the structures, The trans-
ferability of the potentials was studied with respect

to the crystal structure of allene dicarboxylie acid

and to the crystgl structure and the lattice energy

of formic .acid, and was found to be good, A comparison
is made with tha results of other authors.

b, by making a least-squares fit to interaction energies,
calculated by the ab initio MO~SCF method. Bnergies for
12 configurations of the formic acid dimer and 16
configurations of the methanol/formaldehyde complex

were included in the process, Using (exp-6-I) atom—
centred potentials, augmented with attractive exponential
functions centred on the hydroxyl hydrogen and carbonyl
oxygen atoms, a satisfactory fit was obtained (i.e.
correspondence within 0,8 kealf/mol}, especially for the
hydrogen-bonded configurations of the formic aeid pair,
The resulting potential get was applied to the calcula-~
tion of the atructures and energles of the formic acid




