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According to R a t h j e n s  & Gwinn (1953), cyclobutane 
melts  a t  182 ° K. and  has  a t ransi t ion point  a t  about  
145 ° K. We have  invest igated the structures of the two 
solid forms by  the X- ray  diffraction method.  

Samples provided by  Dr  Ra th j ens  were sealed in Pyrex  
capillaries, mortared in the camera, and  cooled in the 
usual  way  wi th  a s t r eam of cold ni t rogen gas. Powder  
pa t te rns  of the low-temperature form contain m a n y  lines. 
The s t ructure  is not  cubic and has not  been solved. 
Powder  pa t te rns  of the high form show only a single 
line, which is assigned to 110 on the basis of the single- 
crystal  work. 

Slow freezing resulted in single crystals  of the high form 
whose orientat ions seemed to be random in the capillary. 
Ro ta t ion  photographs  of four such crystals  a t  about  
173 ° K. (axes of ro ta t ion  approximate ly  [100], [311], 
[531] and  [441], respectively) show the un i t  cell to be 
body-centered cubic, wi th  

a ---- 6.06±0.03 /~ (A Cu K s  -- 1.542 /~).  

Though only reflections of the forms {110} and {200} 
are observed, the in terpre ta t ion  is unique because the  

* This work was performed under the auspices of the U.S. 
Atomic Energy Commission. 

crystals  were misal igned enough to permi t  independen t  
observat ion of 'coincident '  reflections in nea r ly  every 
case so t h a t  the  mult ipl ici t ies of the forms were deter- 
mined. The dis t r ibut ion of the spots among the  various 
layer  lines was also checked in each case. This  un i t  cell, 
wi th  two molecules, corresponds to a calculated dens i ty  
of 0-84:h0.01 g.cm. -3. 

If  the  origin is chosen a t  the  center of g rav i ty  of one 
molecule, then  the second molecule mus t  be a t  the  body 
center. To achieve cubic symmet ry ,  these molecules mus t  
have rota t ional  disorder, ei ther  s tat ic  or dynamic .  The 
rapid decrease of in tens i ty  wi th  increasing Bragg angle is 
explained by  rota t ional  disorder which approaches 
spherical symmet ry .  The calculations were based on the 
molecular dimensions deduced by  Duni tz  & Schomaker  
(1952) by  electron diffraction of the gas. Since the inter- 
molecular distance, 5.25 A between centers, is sub- 
s tan t ia l ly  smaller t han  the largest  van  der Waals  d iameter  
of cyclobutane,  the  rota t ions  are expected to be hindered. 

References  

DUNITZ, J . D .  & SCHO~IAKER, V. (1952). J. Chem. Phys. 
20, 1703. 

RATHJENS, G . W .  & GWINN, W . D .  (1953). To be pub- 
lished. 

Acta Cryst. (1953). 6, 805 

U n i t - c e l l  d i m e n s i o n s  a n d  s p a c e  ~ , r o u p s  of  s y n t h e t i c  p e p t i d e s .  I I .  G l y c y l - L - a l a n i n e ,  ~ , l y c y l - L -  
a l a n i n e  h y d r o c h l o r i d e ,  g l y c y l - L - a l a n i n e  h y d r o b r o m i d e  a n d  ~ , l y c y l - L - t r y p t o p h a n e .  B y  T. C. 
TamNT~.R, Wool Industries Research Association, Torridon, Headingley, Leeds 6, England 

(Received 24 July 1953) 

As par t  of the research programme on the s t ructures  of 
crystal l ine peptides recent ly  begun by  the Wool Industr ies  
Research Association (Tranter,  1952) pre l iminary  X- ray  
da ta  have now been obtained for glycyl-T,-alanine, the 
hydrochloride and  hydrobromide derived from this  
peptide and for glycyl-L-tryptophane.  

Source of peptides 

Glycyl-DL-alanine was readily synthesized by  the chloro- 
acetyl  method first  described by Fischer & Otto (1903) 

and the pur i ty  of the final product  was checked chromato- 
graphically.  In  the meanwhile,  pre l iminary  X - r a y  da ta  for 
this  mater ia l  had appeared (Pasternak & Leonard,  1952), 
and it  was therefore decided to examine the  opt ical ly  
active dipeptide instead.  A t t empt s  to prepare i t  by  the 
same method  were not  very  successful and  glycyl-L- 
alanine was f inal ly obtained in the pure s ta te  by  the 
'carbobenzoxy'  me thod  (Bergmann & Zervas, 1932). 
After removal  of the 'protect ive '  grouping by  cata lyt ic  
hydrogenat ion  the free peptide crystal l ized from water  
more easily t han  the DT.-isomer in the form of large needles. 
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Glycyl-L-alanine hydrochloride was prepared by the  
addit ion of a slight excess of 2N hydrochloric acid to 
the  free peptide,  the  resulting solution was evaporated  to 
dryness in vacuo at room tempera ture  and the residue was 
recrystallized from water.  I t  separated in the form of large 
plates usually with six sides, (110), (100) and (001) being 
prominent .  The X-ray data  indicated the  existence of 
water  of crystallization. Loss in weight  on drying at 
100 ° C. in vacuo: 7•7% (calculated for glycyl-T,-alanine 
hydrochloride.  H~O, 9.0 %). Found,  19•2 % C1; calculated, 
19•5%. 

Glycyl-L-alanine hydrobromide was prepared in an 
analogous manner  to the hydrochloride by adding a 
slight excess of 30?/0 hydrobromic acid to the pept ide  
in aqueous solution. The crystals separating were of the  
same form as those of the hydroehloride and often several 
mill imetres across. The loss in weight  on drying at  100 ° C. 
in vacuo was not  de termined as the  mater ial  sublimed. 
Found,  34.9% Br;  calculated for glycyl-L-alanine 
HBr.H~O,  35-2 %. 

Glycyl-L-tryptophane was prepared from the chloro- 
acetyl derivat ive obtained from Roche Products  Ltd,  
Welwyn Garden City, England,  by the  me thod  of Abder-  
halden & Kempe  (1907). The crystals obtained t ended  to 
be very th in  tr iangular plates invariably highly aggre- 
gated. The X-ray data  indicated the  existence of water  of 
crystallization, viz. 4 molecules/unit  cell• Two molecules 
seemed to come off readily in vacuo at 100 ° C. whilst 
the removal  of the other two required a tempera ture  in 
the  neighbourhood of 145 ° C. : 

Loss in weight  at  100 ° C., 7.6 %; calculated for glycyl- 
L-tryptophane.  H~O, 6.5 %. 

Loss in weight  at  145 ° C., 14•0 %; calculated for glycyl- 
T,-tryptophane. 2H~O, 12-1%. 

The unit-cell dimensions were derived from rota t ion 
photographs about  the principal crystallographic axes. 
In  the  determinat ion of the symmet ry  of the uni t  cell 
and the  space group, the  information thus obtained was 
supplemented  as required by zero- and n-layer moving- 
film photographs on an equi-inclination Weissenberg 
goniometer.  For all four materials  the only systematic 
absence observed was 0/c0 with /c odd, so tha t  in each 
case the probable space group is P21. 

The hydrochloride and hydrobromide  of glycyl-L- 
alanine appear to be isomorphous and  their  crystal 
s tructure is being invest igated in detail. 

I am indebted  to Dr S. Blackburn of the Wool In- 
dustries Research Association for the chromatographic  
tests, and to the  Director a n d  Council of the Wool 
Industr ies  Research Association for permission to publish 

these results. 

References  

ABDERttALDEN, E. & KEM_PE, M. (1907). Ber. dtsch. 
chem. Ges. 40, 2737. 

BEI~GMANN, M. & ZERVAS, L. (1932). Bet. dtsch, chem. 
Ges. 65, 1192. 

FISCHER, E. & OTTO, E. (1903). Bet. dtsch, chem. Ges. 36, 
2106. 

PASTERN~K, R . A .  & Leonard, J.  E. (1952). Acta Cryst. 
5, 152• 

TRA~TER, T.C.  (1952). Acta Cryst. 5, 843. 


