
S H O R T  C O M M U N I C A T I O N S  421 

Acta Cryst. (1962). 15, 421 

Elementarzel len und Raumgruppen  der Peptidderivate Carbobenzoxy-L- leucyl -L-tyrosyl -L-  
leuc inmethyles ter  und Carbobenzoxyglycyl-L-alanin~ithylester.* Von W. L. H~-Ast, Deutsches 
Wollforschungsinstitut an der Technischen Hochschule, Aachen, Germany 

(Eingegangen am 

Gillessen (1961) synthet is ier te  das Pep t id  L-Leucyl-L- 
tyrosyl-L-leucin, dessen Der iva t  Carbobenzoxy-L-leucyl- 
L-tyrosyl-L-leucinmethylester  aus Essigester in verNilt-  
nism/~ssig gut  ausgebi ldeten gedrungenen hexagonalen 
P y r a m i d e n  kristallisierte. Ausgebildet  waren ausschliess- 
lich (001)- und  (10Y0)-Fl~chen. Eine Drehkristal lauf-  
nahme  um die c-Achse mi t  vanadiumgef i l te r te r  Chrom- 
s t rahlung und  Pr~zessionsaufnahmen nach Buerger  mi t  
den Eins t rah lungsr ich tungen  parallel zur a-Achse sowie 
parallel zur Winkelhalb ierenden zweier Nebenachsen mit  
nickelgefi l terter  Kupfe rs t rah lung  ergaben eine hexagonale  
Elementarzel le  mi t  den Translat ionsperioden 

a 0 =b0=7,22_+0,02;  c o =36,31 _+0,1/~ 

und  den Winkeln  a = f l = 9 0 ° ;  ~ = 1 2 0  °. 
Daraus  wird un te r  Annahme  yon 6 Molekiilen in der 

Elementarzel le  die Dichte  zu 1,12 g.cm. -a berechnet .  
Gefunden wurde  nach  der Verdr / ingungsmethode 1,11 
g.cm. -a. Die Laue-Symmet r iegruppe  6/mm und die aus- 
schliesslich beobachte ten  000l-Reflexe mi t  l = 3 n  lassen 
die Wahl  zwischen den R a u m g r u p p e n  P6222 und  P6422. 
I m  reziproken Git ter  t re ten  parallel zur c-Achse zwischen 
den Schichtl inien schwache und diffuse Reflexserien auf, 
deren Bedeu tung  und I . ierkunft  unklar  ist. 

22. November 1961) 

I m  Zusammenhang  mi t  Arbei ten zur Synthese von 
Pep t iden  mi t  Sequenzen des Seidenfibroins fiel das 
Pep t idder iva t  Carbobenzoxyglycyl-L-alanin/ i thylester  in 
Fo rm nadel iger  Einkris tal le  an. Eine Drehkristal lauf-  
nahme  sowie Weissenbergaufnahmen u m  die Nadelachse 
(c-Achse) der  rhombischen Pr ismen und  Pr/izessions- 
au fnahmen  nach Buerger  mi t  der  E ins t rah lungsr ich tung  
parallel zu den F1/ichendiagonalen der Prismenendfl~tche 
(a- und  b-Achse) ergaben eine or thorhombische Elemen-  
tarzelle mi t  folgenden Dimensionen:  

a 0 = 21,17 _+ 0,05 ; b 0 = 9,78 + 0,03 ; c o = 16,10 + 0,04/~ 

und  den Winkeln  a =fl = ~  = 90 °. 
Es waren prakt isch ausschliesslich (001)- und  ( l l0) -  

Fl~chen ausgebildet.  Allgemeine sys temat ische Aus- 
15schungen t ra ten  n icht  auf. Die fehlenden Reflexe h00 
mi t  h = 2 n + l ,  0/c0 mi t  k = 2 n + l  und 001 mi t  l = 2 n + l  
lassen auf die R a u m g r u p p e  P212121 schliessen. 

Wir danken  dem Bundeswir tschaf tsminis ter ium (For- 
schungsvorhaben J399) ,  dem In te rna t iona len  Woll- 
sekretar iat ,  der  Deutschen  Forschungsgemeinschaf t  und  
dem Fonds  der  Chemischen Indus t r ie  ffir die Unter -  
s t i i tzung der vorl iegenden Arbeit .  

* 25. Mitt. tiber Peptide; 24. Mitt., vgl. H. Zahn & 
M. Heinz, Liebigs Annalen, im Druck. 
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Alpha  uran ium,  which is or thorhombic,  space group 
D~Th-Cmcm, with  4 U per un i t  cell a t  0, y, ¼; 0,~,  ~; 
½, ½+y,  ¼; ½, ½ - y ,  ~; can be described in terms of cor- 
ruga ted  sheets parallel  to the b face in which the y 
pa rame te r  is a measure  of the  degree of co r ruga t ion - -  
the  larger the value of y the greater  the degree of cor- 
rugat ion.  I t  becomes of interest  to de te rmine  the change 
in y wi th  t empera tu re  since an increase in y makes  ~he 
or thorhombic  u ran ium latt ice more  near ly  hexagonal .  

Previously repor ted and  present ly  de te rmined  values 
of y are shown in Table 1. Most of the results are in 
fairly good agreement  near  room tempera ture ,  however ,  
the value of y a t  e levated t empera tu res  has no t  been very 
thoroughly  invest igated.  Therefore this invest igat ion was 
unde r t aken  to de te rmine  especially values at  the elevated 
tempera tures .  

For  the space group concerned the s t ruc ture  factor, .F, 
can be s ta ted  as F = 4 (fu or by) cos 2:~hx cos 2~ky cos 2:~lz, 
where  fu  is the X- ray  and bu the neu t ron  scat ter ing 

factors for u ran ium.  Since there  is only one posit ional  
parameter ,  y, 2' = 4 (fu or bu) cos 2~ky, therefore the (0k0) 
reflections are par t icular ly  suitable for its de te rmina t ion .  
This technique  was used recent ly  by Stureken & Pos t  
(1960) in their  de te rmina t ion  of the y posit ional param-  
eter  a t  25 °C. Since their  technique  involved the deter-  
mina t ion  of a m i n i m u m  value for the agreement  factor,  
R, for selecting the  best value of y using a p rede te rmined  
value of the t empera tu re  factor, B, it was decided a t  
first to recheck the room tempera tu re  values of y and B 
using the  Bus ing -Levy  (1959) least-squares program.  

X- ray  da ta  were first obtained at  room t empera tu re  
in a m a n n e r  similar to t ha t  used by Sturcken & Post  
(1960) using a small single crystal  approx imate ly  3 mm.  
on an edge with  a polished (0k0) face. These results 
together  with a rede te rmina t ion  of y from the Sturcken 
& Post  da ta  using the Bus ing-Levy  program are shown 
in Table 1. 

The u ran ium crystal  was then  m o u n t e d  in a high 
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T a b l e  1. y Positional parameter for alpha uranium 
as reported by various investigators 

Temper-  
Inves t igator  Material a ture y 

Jacob & Warren  :Powder I~.T. 0-105 _+0.005 
(1937) 

Konobeevsky  et al. Powder  20 °C. 0-107 _+ 0.003 
(1958) 

Chebotarev (1961) Powder  I~.T. 0.105 
Sturcken & Pos t  Single 25 °C. 0.1025_+_0.0003" 

(1960) crystal  
Cash et al. (1961) Powder  R.T.  0.102 -+0-002 
Present  invest.  Single 25 °C. 0.1025 -+ 0.0005 

(X-ray) crystal 
:Present invest.  Single 25 °C. 0.1024 -+ 0.0003 

(neutron) crystal 

Konobeevsky  et al. Powder  500 °C. 0.115 +_0.003 
(1958) 

Chebotarev (1961) Powder  640 °C. 0.112 
:Present invest.  Single 625 °C. 0" 1057 _ 0.0006 

(neutron) crystal 

* A value of 0.1024__+ 0.0005 was obtained as redetermined 
wi th  the  same da ta  using the least-squares program. 

t e m p e r a t u r e  f u r n a c e  d e s i g n e d  p r i m a r i l y  for  p o l y c r y s t a l -  
l ine  X - r a y  s tud ies .  T h e  c ry s t a l  was  h e l d  in  a n  o p e n  
s e c t i o n  in  t h e  c e n t e r  of a la rge  s i lver  p l a t e  b y  v e r y  l igh t  
t a n t a l u m  spr ings .  S i lver  s e r v e d  as a g o o d  h o l d e r  s ince 
i t  is a g o o d  t h e r m a l  c o n d u c t o r  a n d  does  n o t  r e ac t  w i t h  
u r a n i u m .  T h e  p l a t e  a n d  c rys t a l  w i t h  su i t ab l e  t h e r m o -  
c o u p l e s  were  h e l d  in  t h e  c e n t e r  of a r e s i s t ance  fu rnace .  
A n  ion  g e t t e r  p u m p  a t t a c h e d  to  t h e  t o p  of t h e  f u r n a c e  
e l i m i n a t e d  all v a c u u m  lines d u r i n g  r ims  a n d  p r o d u c e d  
a v a c u u m  of 10 -6 to  10 -~ r am.  Hg .  

E x c e p t  for  a few p r e l i m i n a r y  X - r a y  m e a s u r e m e n t s ,  
d a t a  we re  o b t a i n e d  b y  n e u t r o n  d i f f r ac t i on  s ince  i t  h a d  
a d v a n t a g e s  ove r  X - r a y  d i f f r ac t i on  such  as:  l a rger  v o l u m e  
.sampl ing,  sma l l e r  a b s o r p t i o n  b y  t h e  su r face  i r regu la r i t i e s  
a n d  i n a p p r e c i a b l e  su r face  ox ide  effect ,  all d u e  to  t h e  
g r e a t e r  p e n e t r a t i o n  of n e u t r o n s ;  no  d r o p  off of n e u t r o n  
~ c a t t e r i n g  a m p l i t u d e s  as a f u n c t i o n  of ang le ;  a n d  easier  
a l i g n m e n t  of t h e  s a m p l e  d u e  to  l a rger  i n s t r u m e n t  
g e o m e t r y .  

T h e  f u r n a c e  w i t h  c rys t a l  was  t h e n  ca re fu l ly  a l igned  

on  t h e  n e u t r o n  d i f f r a c t o m e t e r .  T h e  co r r ec t  0 ang le  w a s  
e s t a b l i s h e d  b y  m e a n s  of a n  a d j u s t a b l e  o m e g a  m o t i o n  
in t h e  base  of t h e  f u r n a c e  a n d  t h e  d i f f r a c t e d  b e a m  w a s  
c e n t e r e d  in t h e  c o u n t e r  b y  m e a n s  of a s h u t t e r  a s s e m b l y  
w h i c h  p e r m i t t e d  o b s e r v i n g  t h e  left ,  r igh t ,  t o p  a n d  b o t t o m  
q u a d r a n t s  s e p a r a t e l y .  I n t e g r a t e d  in t ens i t i e s  we re  t h e n  
o b t a i n e d  b y  s t ep  s c a n n i n g  20 u s ing  a m o v i n g  c rys ta l -  
m o v i n g  c o u n t e r  t e c h n i q u e .  
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Fig. 2. Plot  of t empera tu re  factor  B for alpha m-anium 
as a funct ion of tempera ture .  

I n t e n s i t y  d a t a  were  o b t a i n e d  for  t h e  (040), (060), (080) 
a n d  (0,10,0) for  a p p r o x i m a t e l y  100 °C. i n t e r v a l s  u s i n g  
a n e u t r o n  w a v e l e n g t h  of 0.98 A. T h e  (020) was  p a r t i a l l y  
m a s k e d  by  t h e  edge  of t h e  f u r n a c e  w i n d o w .  

P l o t s  of y a n d  B ve r sus  t e m p e r a t u r e  are  s h o w n  in 
Figs .  1 a n d  2 r e spec t i ve ly ,  a n d  b o t h  y a n d  B a p p e a r  to  
rise g r a d u a l l y  w i t h  s o m e  f l a t t e n i n g  n e a r  625 °C. S ince  
t h e  i n t e r d e p e n d e n c e  of t he se  t w o  va r i ab le s  was  of  i n t e r e s t ,  
a d d i t i o n a l  ca l cu l a t i ons  were  m a d e  on t h e  625 °C. d a t a  
h o l d i n g  B c o n s t a n t  a t  1-1 a n d  0-8. T h e  c o r r e s p o n d i n g  
y va lue s  were  0.1057 a n d  0.1058 i n d i c a t i n g  l i t t le  d e p e n -  
dence .  As s h o w n  in T a b l e  1 t h e  r o o m  t e m p e r a t u r e  y 
va lue s  d e t e r m i n e d  b y  X - r a y  a n d  n e u t r o n  d i f f r ac t i on  a re  
in exce l l en t  a g r e e m e n t .  T h e  resu l t s  o b t a i n e d  w i t h  n e u t r o n  
d i f f r ac t i on  a t  e l e v a t e d  t e m p e r a t u r e s ,  h o w e v e r ,  a re  con-  
s i de r ab ly  lower  t h a n  t h e  p r e v i o u s l y  r e p o r t e d  va lues .  

7 0 0  

5 0 0 -  

- 

3oo- 
I.- 

- -  

I 00  - 

0 
0.1020 

o 

o 

o I I I I 
0 .1030 0 .1040 0.10SO 0"1060 

y Parameter 

Fig. 1. Plot  of y posit ional pa ramete r  for alpha u ran ium 
as a funct ion of temperature .  

Th i s  w o r k  was  p e r f o r m e d  u n d e r  t h e  ausp ices  of t h e  
A t o m i c  E n e r g y  C o m m i s s i o n .  
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