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Carbon te t rachlor ide  melts  at  250.3 °K.;  specific heat  
da ta  (Hicks et al., 1944) indicates tha t  the compound  
undergoes  a solid phase t ransformat ion  at  225.3 °K. 
The en t ropy  of the  t ransi t ion is 4.9 e.u. per  mole com- 
pared  wi th  2.4 e.u. per mole for the  en t ropy  of fusion, 
indicat ing tha t  ma jo r  s t ruc tura l  changes take place in 
the  transi t ion.  In  this note some results of an X- ray  
diffraction examina t ion  of the high t empera tu re  solid 
phase (stable from 225.3 °K. to the mel t ing point.) are 
reported.  

Exper imen ta l  da ta  were obta ined at  --35 °C. Single 
crystals were grown using conventional  low t empera tu re  
techniques;  an  oscillation camera  was used wi th  filtered 
Me K radiat ion.  Ju s t  below the mel t ing point  the crystal  
is opt ical ly isotropic; below 225 °K. it t ransforms to a 
birefr ingent  phase.  In  the  isotropic phase the  crystal  
diffracts very  poorly;  exposures of three hours and  more 
per  20 ° oscillation d iagram (operating a t  40 kV. and  20 
ma.,  sample d iameter  0-3 turn.) wer~ needed to obt, ain 
usable diffraction diagrams. Intensi t ies  of reflections fell 
off very  rapidly  wi th  increasing Bragg angles; all dia- 
grams were marked  by ex t remely  heavy  non-radial  
diffuse scattering. Crystals general ly  grew along [111]. 
The uni t  cell is face-centered cubic, wi th  a 0 = 8"34 Aq- 
0.03 ~ at  --35 °C. There are four molecules per uni t  cell. 
The calculated densi ty  of the solid at  --35 °C. is 1.71 
g.cm. -a compared  wi th  1.594 g.cm. -a for the densi ty  of 
the  l iquid at  20 °C. 
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Table 1. Observed structure .factors 

ak~ IFIobs. hkZ IFlobs. 
111 10.0 400 not obs. 
200 9-2 331 1.4 
220 3.9 420 not obs. 
311 3.2 422 1.7 
222 4.3 333 3.0 

Values of I/Vlobs. a re  listed in Table 1. I t  was not  pos- 
sible to obtain  sat isfactory agreement  be tween IFIobs. 
and s t ructure  factors calculated on the  assumpt ion  of 
anyone  of a number  of physical ly  possible ordered or 
par t ia l ly  ordered s t ructures ;  the assumpt ion  of ' f reely 
ro ta t ing '  molecules (i.e., wi th  chlorine a toms dis t r ibuted 
uniformly on the surfaces of spheres, wi th  r = 1.76 _~, 
about  each lat t ice point) led to somewhat  bet ter ,  bu t  
still unsat isfactory,  agreement .  In  any  event ,  simple 
geometrical  considerations rule out  the possibil i ty of 
freely ro ta t ing  carbon te t rachlor ide  molecules in the solid; 
the centers of ad jacen t  molecules are only 5.9 A apar t .  
To permi t  complete ly  free rotat ion,  the  distance would  
have to be increased to abou t  7.1 A (the sum of two 
C-C1 bond lengths plus 2 chlorine van der Waals  radii). 
I t  does appear  likely t ha t  some sort of coupled, or geared,  
' ro ta t ion '  exists in the  solid; it was felt, however ,  t ha t  
the poor diffraction da ta  obtainable  did no t  war ran t  a 
more detai led analysis. 
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Some years  ago Dawson (1953) repor ted the crystal  
s t ructure  of wha t  he described as 'DL-glutamic acid 
hydrochlor ide ' .  The space group of the proposed struc- 
ture  is P212121 and  since there  is only one molecule in 
the asymmet r ic  unit ,  all molecules wi th in  a crystal l i te  
mus t  have the same configuration,  ei ther  D or L. There- 
fore, it seems tha t  ei ther  (i) the space group given by 
Dawson (1953) is incorrect,  or (ii) DL-glutamic acid 
hydrochlor ide  is not  a t rue  racemate ,  bu t  ra ther  a con- 
glomerate  of D- and  L-crystals, or (iii) Dawson (1953) 
made  a mis take  in tha t  his s tar t ing mater ia l  was not  the  
DL-glutamic acid, but  one of the act ive forms. 

In  order to decide which of the above possibilities is 
the correct  one we prepared crystals of the hydro-  
chlorides of both  DL- and  L-glutamic acid in the  same 
way  as described by Dawson (1953). Ro ta t ion  and  
Weissenberg diagrams of the two kinds of crystals were 
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ident ical ;  our unit-cell dimensions (a = 5-14, b = 11-73, 
c = 13.26 A), absences and reflexion intensit ies are in 
agreement  wi th  Dawson 's  data .  I t  appears,  therefore,  
t ha t  DL-glutamic acid hydrochlor ide  is one of the not- 
too-mtmerous compounds  which crystallize as a mix ture  
of D- and  L-crystals, r a the r  t han  as a racemate .  

After  our invest igat ion had been completed  a paper  by 
Kap l anova  (1917) came to our a t ten t ion ,  in which the 
au thor  points  out  the  close macroscopic s imilar i ty  of L- 
and DL-glutamic acid hydrochlor ide  crystals;  the same 
also applies to the hydrobromides ,  but  not  to the hydro-  
iodides. 

We wish to t h a n k  Prof. J .  M. Bi jvoet  for placing all 
labora tory  facilities at  our disposal. 
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