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ABSTRACT: We rerort DSC measurements showing

that 2-0Oxaadamantaney 2-Thiasdamantaner
2vé6-Dioxaadamantane and 2-0Oxa-é~Thiaadamantane

have orientationally disordered ‘*mlastic*
rhases.

INTRODUCTION
Orientationally disordered ("rlastic®)

crustal rhases are exhibited bw hidghly summetric
comract molecules and the entrories of the
transitions associated with these rhases have been

correlated with chandes in molecular order. C11
Adamantane has lond been known to be a3 rlastic
crustaly [2]1 so0 we wished +to ascertain if

molecules structurally similar to adamantaner but
with summetry reduced bw the incorroration of one
or mare hetero-atoms (0- or S- in this case) would
show orientationally disordered rhasesy and if the
transition entrories were carrelated with the
alteration in summetry.

(X) To whom corresrondance concerning this work
should be addressed.
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MATERIALS

The materials used in this work were rrerared
using suntheses based uron standard methodsy but
offering substantially imeroved overall wields.
L3] Thewy were all rurified bw reresated sublimation
until the (sealed tube) melting roint became
constant. Table 1 1lists the materials and
illustrates their structures.

TABLE 1 Molecular Structures

Adamantane (ADA) @
@)
2-0Oxaadamantane (20XA)

2-Thizadamantane (2THIA) !i i
O

2r6-Nlioxaadamantane (2y60I0XA)

2-0Oxa—-é-Thiaadamantane (20XA6THIA) Cfiggzz;s

CALORIMETRY

Transition temrerstures and enthalries were
measured using a Ferkin—-Elmer differential
scanning calorimeter (model NSC~1E) interfaced toy
and controlled buy 8 minicomruter (Digital
Ecuirment Corrorationr model PLOF-11V03). Samrle
mas: was determined using a Cahn RG electrobalance

and all samrles were gsealed into alumimium
calorimetric cells. Fusion of ADA and 20XA
reauired us to use rressure cells. The analusis

of the data was rerformed bw the comrutery using
rrodgrams derived from the Ferkin-Elmer *NISC-4"
rrodgram. [47]

The srrarstus was calibrated using indium
standards and was then checked by measurement of
the transition thermodunamics of diamantane and
comrarison of the results with those that we had
obtained sreviously by adiabatic calorimetrw. [S]
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Three of the four transitions in diamantane adgreed
well both as to temrersature and also enthaley,
The temrerature of the fourth transition was also
irn dood asgreement with the adisbstic resultr but
the DSC enthalew was about 10% lower than the
adiabatic results srobably for kinetic reasons.

We believe that the temreratures rerorted
here have probable uncertainties of less than 2 Ky
and that the rrobable uncertainty of the enthalew
measurements is less than 5%,

RESULTS

Table 2 rresents the results of this
investigations listing the transition temreraturew

and enthalries and entroriess todether with an
estimate of the samrple purities obtained by

analusis of the melting transitions.

TARLE 22 Transition Thermodunamics

o ot et Shon G et S S04 S Se00 FimG e Faie S1e% Sede 4eTe v et 4ovs Seas Seen seme $00u e Seme ets Teu S Smed Mman G NeC 000 SHeE 00n GRSt Sase Suee Tm Sett

T H S FuritusZ
ADA fusion 952 1920 3+47 9.9
trans. 210 707 3.35
t. Ref.[2] 208.62 807 3.87
20XA fus. 567 1940 3.4 9.6
2THIA fus. 597 1937 3.24 29.9
trans. 188-214 465 2.31
2y6DI0XA fus. 440 203 2.05 9.7
tran. 276 1396 5.05
20XAATHIA . 597 1941 3.48 9.9
t. 224 9283 4,40

otem aose mone baa Soms Stms 4909 404 HIBY G0 HIOD 10 S0rt SH Teed Ghve shsm S Seme SaiS dese dase fots A Aaap Sees 4Sre Gems med SESH GHOH 0600 SFOO POA H008 Smue G0ue Seds Bhae et
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The fusion entrosy of each material in the
table is less than 5 cal/(mol K)r so that each
auslifies a5 8 rlastic crustal under Timmermann’s
original criterion. [61 With the excestion of
20XA each also shows 3 solid state transition
whichy for AlA a3t leasty has been shown to be
associated with the attairmment of the rlastic
state, [7] Since 20XA and 2THIA show such similar
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melting behaviour we anticirate that 20XA wiil
itself undergo transitiony but at some temrerature
below the limit of our imstrument (180 K).

The thermodunamic s=rorerties of AlA have

rreviously been investidated tal] adiabatic
calorimetryy [2]1 and we have included these
results in Table 2. Whilst the transition

temreratures are in dgood adgreements the nsc
enthalre is more than 10% less than the adiabatic
enthalrg, We susrect that kinetic factors are
resronsible for thisy 8s seemed rlausible for the
difference between DISC amd adisbatic results on
one aof the four tramnsitions in the related
molecule diamantane, [5] Where no kinetic factors
intervener we have found dHeneralluw dgood adreement
between the two calorimetric technicues.

The values rerorted in Table 2 for 20XA are
those found for the initial melting of the samrle.
Subsecuent meltings invariasble showed a3 dror in
the fusion temrerature to 510 Ky and 38 diminution
of the fusion enthslswy to 1400 cal./mol. We
attemrted +to clarifuy the situstion by determining
the fusion thermodunamics of a freshly
trirle-sublimed samrle of 20XA. For this samrle
we observed values consisternt with those rerorted
in the table butr om ome occasion onlyy the samrle
melted initiallwy at 510 K. It seems likelw that
we are observing the melting of two different
crustal forms.

The transitions i 2THIA arreared as a3
comrlex of two small endotherms and a3 larde one
between 188 and 214 K. The enthaley and entrory
entries for this transition in Table 2 are for the
three events taken todether.

DISCUSSION

The swuymmetrws reduction broudght about by the
exchange of methulene dbrours in ADA by 0- or 8-
atoms does alter the transition entrories. It is
ruzzling that 2THIA and 20XA6THIA (which have the
same summetrw) show such different transition
entroriesy and it seems likelw that the change in
the intermolecular sotential has denied some
dgrours of orientations. A true understanding of
the transitions will rrobably need more comelete
structursal informations and a more Frecise
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determination of +the +tramsitional entrories by
adiabatic calorimetryr which we hore to =erform in
the near future.
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