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ing  d e n s i t y  a long  a sp ike  in r ec ip roca l  space,  ~ ,  d e p e n d s  
on  t h e  s t r u c t u r e  a m p l i t u d e  of t h e  re lp  Fn~ , a n d  t h e  
d i s t a n c e  f r o m  t h e  relp,  R, a c c o r d i n g  t o  t h e  expres s ion ,  

w h e r e  n = 2.2 ± 0.1. T h e  s a m e  v a l u e  of n was  o b t a i n e d  
for  al l  t h e  sp ikes  of al l  t h e  re lps  i n v e s t i g a t e d ,  n a m e l y ,  
111 ,220 ,  311, a n d  331. T h e  r e su l t s  c o n c e r n i n g  t h e  occur -  
r ence  a n d  r e l a t i v e  i n t e n s i t i e s  of t h e  sp ikes  are  c o n t a i n e d  
in  t h e  fo l lowing  Tab le .  

Indices 
of relp 

111 
220 
113 
222 
004 
331 
224 
115 
333 

Zone indices of spike 

[100] 

87 
76 

100 
~ 7 5  

< 5  
7 

72 
present  
absent  

[olo] 

87 
76 

100 
~ 7 5  

< 5  
7 

72 
present  
absent  

[001] 

87 
absent  
absent  
~ 7 5  
~ 3 0  

104 
30 

absent  
absent  

X-radiation used 

Cu K~ 
Cu K~ 
Cu Km 
Cu Kc¢ 
Cu K~ monochr.  
Cu K~ 
Cu Kfl 
Mo K~ monochr. 
Mo K~ monochr. 

The  n u m b e r s  g i v e n  in t h e  T a b l e  were  o b t a i n e d  b y  di-  
v i d i n g  ~ a t  u n i t  d i s t a n c e  f r o m  t h e  c o r r e s p o n d i n g  re lp  
b y  t h e  [ F I ~  [2 va lues  g i v e n  b y  BRILL el al. 1 T h e  p h o t o -  
g r a p h s  were  t a k e n  so t h a t  t h e r e  a p p e a r e d  on  t h e  s a m e  
f i lm t h e  sp ikes  a s soc i a t ed  w i t h  d i f f e r en t  re lps .  I n  t h i s  
w a y  a c o m p a r i s o n  b e t w e e n  t h e  i n t e n s i t i e s  of t he  sp ikes  
cou ld  r e a d i l y  be  m a d e .  T h e  sp ikes  o b t a i n e d  o n l y  w i t h  
Mo K~ r a d i a t i o n  were  t oo  w e a k  to  exp r e s s  n u m e r i c a l l y .  
T h e  a c c u r a c y  of t h e  F igu re s  is a b o u t  10 %. 

I t  wil l  be  seen  f rom t h e  T a b l e  t h a t  a s imple  r e l a t i on  
ex i s t s  b e t w e e n  t h e  ind ices  of t h e  re lps  a n d  ~3/IFhk ~[~. 
T h u s  w h e n  h h a s  a g i v e n  va lue ,  n o  m a t t e r  w h a t  t h e  
va lues  of k a n d  1 m a y  be, t h e  v a l u e  of ~][Fhk ~ [2 for  t h e  
sp ike  [100] is t h e  same .  F o r  i n s t a n c e ,  w h e n  h ha s  t h e  
v a l u e s  0, 1, 2, 3, a n d  4, t h e s e  v a l u e s  are  < 5, 100, 74, 5, 
a n d  30 r e spec t ive ly .  T h e  o n l y  s i gn i f i c an t  d e p a r t u r e  f r o m  
t h i s  s t a t e m e n t  occurs  for  t h e  re lp  111, b u t  t h i s  m a y  n o t  
b e  a t r u e  e x c e p t i o n  becaus e  t h e  v a l u e  of Fl l  1 g i v e n  b y  
BRILL et al. is pos s ib ly  too  h igh .  T h e  s y m m e t r y  of t h e  
c r y s t a l  r equ i r e s  t h a t  s imi l a r  s t a t e m e n t s  c an  be  m a d e  
a b o u t  t h e  r e l a t i o n s  b e t w e e n  ind ices  h, l a n d  t h e  sp ikes  
pa ra l l e l  t o  [010] a n d  [001]. 

T h e  a b s o l u t e  m e a s u r e m e n t s  c an  on ly  r e l a t e  to  a pa r -  
t i c u l a r  c r y s t a l  s ince  t h e  spikes  occu r  w i t h  v a r y i n g  
s t r e n g t h s  in  d i f f e ren t  c rys ta l s .  T h e  c r y s t a l  used  in t h i s  
w o r k  was  n e a r l y  spher ica l ,  of d i a m e t e r  a b o u t  0.5 m m  
a n d  s h o w e d  s t r o n g  spikes .  T h e  a b s o l u t e  m e a s u r e m e n t  
was  m a d e  b y  c o m p a r i n g  t h e  sp ike  w i t h  t h e  t h e r m a l  
d i f fuse  spot .  T a k i n g  t h e  k n o w n  va lues  for  t h e  e las t ic  
c o n s t a n t s  of d i a m o n d  i t  is poss ib le  to  ca l cu l a t e  f r o m  t h e  
u s u a l  f o r m u l a e  t h e  a b s o l u t e  i n t e n s i t y  of t h e  t h e r m a l  
d i f fuse  s c a t t e r i n g  for  a n y  g i v e n  l ine pas s ing  t h r o u g h  a n y  
re lp .  A c o m p a r i s o n  of t h e  sp ike  w i t h  t h e  di f fuse  spo t  
t h e n  p u t s  t h e  sp ike  i n t e n s i t y  on  a n  a b s o l u t e  scale.  T h e  
d i f fuse  b e a m  c o r r e s p o n d i n g  to  t h e  sp ike  pa ra l l e l  to  [100] 
pas s ing  t h r o u g h  t h e  re lp  113 was  s t ud i ed .  A t  a d i s t a n c e  
of a* /10  f r o m  t h e  re lp  t h e  r a t i o  of t h e  d i f fuse  a n d  
i n c i d e n t  b e a m s . w a s  7 × 10-L 

T h e  a b o v e  i n f o r m a t i o n  expres ses  in  q u a n t i t a t i v e  f o r m  
w h a t  p r e v i o u s  a u t h o r s  h a v e  l a rge ly  g iven  in  q u a l i t a t i v e  

1 R. BRILL, H. G. GRIMM, C. HERMANlq, and C. PETERS, Ann. 
Phys., Leipzig 34, N6. 5, 393 (1939). 

fo rm.  T h e  r e l a t i o n  b e t w e e n  t h e  v a l u e  of t h e  i n d e x  h a n d  
t h e  i n t e n s i t y  of t h e  c o r r e s p o n d i n g  sp ike  d e t e r m i n e s  
c e r t a i n  f e a t u r e s  of a s t r a t i f i c a t i o n  pa ra l l e l  t o  t h e  cube  
faces.  T h e  i nve r se  s q u a r e  l aw  w h i c h  we h a v e  f o u n d  to 
be  a p p r o x i m a t e l y  v a l i d  wou ld  be  e x p e c t e d  t o  ho ld  if 
t h i s  s t r a t i f i c a t i o n  is s u b j e c t  to  r a n d o m  v a r i a t i o n s .  Fu r -  
t h e r  w o r k  is in  p rogress  on  t h e  i n t e r p r e t a t i o n  of these  
resu l t s .  
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Rdsumd 

L a  d i f f r ac t i on  des r a y o n s  X p a r  c e r t a i n s  d i a m a n t s  
p r 6 s e n t e  des  r6 f lex ions  a n o r m a l e s  que  n o u s  a v o n s  6tu- 
di*es q u a n t i t a t i v e m e n t .  E l les  c o r r e s p o n d e n t ,  d a n s  l 'es-  
pace  r6c iproque ,  ~ l ' i n t e r s e c t i o n  de la  sph6re  d'EWALD 
p a r  des  zones  de d i f fus ion  p a s s a n t  p a r  les p o i n t s  du 
r6seau  r6c ip roque  d u  cr i s ta l ,  e t  s o n t  di r ig6es  se lon les axes  
q u a t e r n a i r e s .  Les  r 6 s u l t a t s  o b t e n u s  f o u r n i s s e n t  une  rela- 
t i o n  s imp le  e n t r e  les i n t e n s i t 6 s  des  d ive r ses  zones  de 
r~f lex ion  diffuse.  

Zur Kenntnis des Isonikotinsiiurehydrazid- 
Cu-Komplexes 

MetalIionen und biologische Wirkung ,  9. Mit te i lung 1 

Das  ftir  die C h e m o t h e r a p i e  w ich t i g  g e w o r d e n e  I soniko-  
t i n s / i u r e h y d r a z i d  b i lde t ,  wie be r e i t s  b e r i c h t e t  wurde  2, 
m i t  Cu'" e inen  K o m p l e x ,  de r  in  G e g e n w a r t  y o n  SO4" als 
schwer l6s l i ches  Salz  i so l ie r t  w e r d e n  k a n n .  Da,  wie wir 
f anden ,  die W i r k n n g  des  I s o n i k o t i n s ~ u r e h y d r a z i d s  auf 
T b c - K u l t u r e n  i m  K i r c h n e r - M i l i e u  d n r c h  Z u s a t z  y o n  Cu'" 
b is  a u f  das  z e h n f a c h e  g e s t e i g e r t  w e r d e n  k a n n ,  u n d  an- 
de re r se i t s  die Verhf i l tn i s se  i m  i s o l i e r b a r e n  F e s t k 6 r p e r  
n i c h t  fi ir  die D e u t u n g  de r  in  de r  L S s u n g  v o r h a n d e n e n  
K o m p l e x e  v e r w e r t b a r  s ind,  w a r  es y o n  In t e re s se ,  die 
R e a k t i o n  zwi schen  I son iko t in s~kurehydraz id  u n d  Cu'" in 
v e r d t i n n t e r  w~ssr iger  L S s u n g  n ~ h e r  zu c h a r a k t e r i s i e r e n .  

W i r  h a b e n  d u r c h  s p e k t r o p h o t o m e t r i s c h e  Abso rp t i ons -  
m e s s u n g e n  be i  760/,  yon  I s o n i k o t i n s ~ u r e h y d r a z i d -  
C u S O 4 - M i s c h l 6 s u n g e n  die K o m p l e x b i l d u n g  u n t e r s u c h t .  
Bei  V a r i a t i o n  des  K o n z e n t r a t i o n s v e r h / i l t n i s s e s ,  so dass 

[Cu"]  + [RH]  = 0,01 = cons t ,  

ze ig te  es sich,  dass  e in  K o m p l e x  geb i lde t  wird ,  in  dem 
2 Mol I s o n i k o t i n s ~ i u r e h y d r a z i d  au f  1 Mol Cu'" e n t h a l t e n  
s ind.  

Die  F rage ,  ob  es s ich  h i e r  u m  e inen  e i n f a c h e n  Ion- 
D i p o l k o m p l e x  h a n d e l t  ode r  ob  I son iko t in s /~u rehydraz id  
in  de r  t a u t o m e r e n  F o r m  als Pseudos~iure  r e a g i e r t :  

2 R H +  C u " =  R 2 C u +  2H" 

k o n n t e  d u r c h  E r m i t t l u n g  de r  die R e a k t i o n  beg le i t enden  
A n d e r u n g  de r  EH'] e n t s c h i e d e n  we rden .  Die  Messungen  
zeigen,  dass  H ' - I o n e n  frei  we rden ,  so dass  ein Komplex  
v o n  de r  F o r m e l  (I) in  de r  L S s u n g  a n z u n e h m e n  ist .  

x 8. Mitteilung: V. I{OCHER und E. SORKm, Helv. chim. aeta 35, 
Fasc. 5 (1952). 

2 E. SORKIN, I-I. ROTII und H. ERLENMEYER, Helv. chim. aeta 36, 
Fase. 5 (1952). 
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Aus den Versuchen, die zur Ermi t t lung  der Bestiindig- 
kei tskonstanten dieses Komplexes bei pH 4 durchgefiihrt 
wurden, geht hervor, dass die Best/indigkeit in der Gr6s- 
senordnung der Best~ndigkeit des Oxin-Cu-Komplexes ~ 
entspricht. 

H 
HN--N. 

_ - - %  /O--Cu--C 

1-1 

{ i) 

Ausfiihrliche Angaben fiber Messungen und Berech- 
nungen erfolgen in einer sp/iteren Mitteilung in den Helv. 
chim. Acta. 

S. FALLAB und H. ERLENMEYER 

Anstal t  ftir anorganische Chemie der Universi tgt  
Basel, 29. Jun i  1952. 

Summary 

The complex formation between Isonicotinic acid 
hydrazide and Cu++ in aqueous solution has been in- 
vestigated by  a spectrophotometric method. 

1 S. D. RUBBO, A. ALBERT und M. I. GIBSON, Brit. J. exp. Path. 
al, 425 (19~0). 

Synthesis of P o l y - O - a c e t y l s e r i n e  a n d  of 
Polyserine 

In  a previous publication we have reported on the pre- 
paration of the N-carboxy anhydrides of O-acetylserine 
and of O-carbobenzoxyserine 1, s tar t ing from O-acetyl- 
N-carbobenzyloxyserine, and from O,N-dicarbobenzyl-  
oxyserine respectively. Wi th  the aid of these compounds, 
polyacetylserine and polyserine are in principle ac- 
cessible, bu t  the fact tha t  the polymerisation products 
obtained were of comparat ively short chain length, and 
the interference of certain preparative difficulties, made 
it desirable to work out a different route for the syn- 
thesis of potyacetylserine and of polyserine. 

The following scheme represents the steps involved 
in it : 

CH,OH 
I 

CHNH~. 
I 

COOH 

(I) D,L-Serine 

CHzO. COCH a 
(CH3CO)20 ] COCI2 

). CHNH 2 > 
[HCI04] ] in dioxan 

COOH 

(II) O-acetylserine 

CHIO. COCH s 
i 

CHNHCOC1 
I 

COOH 

Vacuum, 40-45 ° 

- HC1 

(III) O-acetyl-N- 
chloroformylserine 

CH20. COCH~ 
I [H,O] 

CHNHCO > 
I I - c %  

CO --0 

(IV) O-acetyl-N-carboxy- 
serine anhydride 

[CH~0- COCHq 
I?"" l" deacetylatio~ 

HOkCO jn 
(V) Poly-O-acetylserine 

I-,>°-1 
HOLCO ].  

(VI) Polyserine 

1 M. FRANKEL and M. HALMAN, J. Chem. Soc., London (in press). 

The differential acetylation of the hydroxyl  group of 
D,L-serine, leading to O-acetylserine, is possible accord- 
ing to the technique of SAKAMI and TOENNIEG x under 
the influence of perchloric acid, making use of the fact 
tha t  in acetylat ion with acetic acid anhydride in glacial 
acetic acid, the acetylation of ~-amino groups is in- 
creasingly suppressed, while tha t  of the hydroxyl  group 
is promoted catalytical ly with increasing concentrat ion 
of perchloric 'acid. 

On suspending the finely powdered O-acetylserine (II) 
in dry dioxan and passing gaseous phosgene with stirring 
through the suspension at  a tenlperature of 35-40 °, the 
acetylserine dissolved within about  two hours. Removal  
of excess phosgene and of solvent in vacuo and subse- 
quent  heating in vacuo at  40 to 45 °, leads directly to 
O-acetyl-N-carboxyserine anhydride (IV), through loss 
of hydrogen chloride from the intermediate O-acetyl-N- 
chloroformylserine (III).  A similar procedure has been 
used by several authors for the preparat ion of other 
N-carboxy anhydrides of ~-amino acids ("Leuchs" an- 
hydrides2), The polymerization was carried out either 
by heating near the decomposition point  of (IV) in high 
vacuum, or in indifferent solvents (pyridine, dioxan, 
nitrobenzene), mostly with the addit ion of initiators. 
Water, sodium hydroxide or glycine dimethyl  amide 
were used as such. 

The poly-O-acetylserine (V) thus obtained was soluble 
in hot  glacial acetic acid and was precipitated from this 
solution by  dry ether. Biuret  and n inhydr in  reactions 
were positive. According to analyses the average chain 
length was about  fifty units.  In  order to obta in  poly- 
serine (VI) from polyacetylserine, experiments on de- 
acetylation were carried out, using either l i thium hydro- 
xide, bar ium hydroxide or ammonia  as saponification 
agents. Some difficulties were encountered in obta ining 
complete deacetylation without  spli t t ing the polymer 
peptide chain. 

The polyserine preparations eventual ly  obtained, on 
evaporat ing their aqueous solutions in vacuo, const i tuted 
hard films; polyserine is hygroscopic, easily soluble in 
water and gives both  biuret  and n inhydr in  reactions. 
The average chain length was found by analyses to 
correspond to the parent  acetyl derivatives. 

M. FRANKEL, ~/[. BREUER, and S. CORDOVA 

Depar tment  of Organic Chemistry, The Hebrew Uni- 
versity, Jerusalem, Israel, April 12, 1952. 

Zusammen/assung 

Eine beffiedigende Methode fiir die Synthese von Poly- 
azetylserin und yon Polyserin geht -con O-Azetytserin 
(II) aus, das aus D,L-Serin durch selektive Azetylierung 
mittels Essigsiiureanhydrid in Eisessig unter  katalyt i -  
scher Mitwirkung yon Perchlorsliu.re erh~ltlich ist 3. (II) 
wird in Dioxansuspension durch Phosgen in O-Azetyl- 
N-chloroformylserin (III) iiberge fiihrt, das im Vakuum bei 
40 bis 45 ° Chlorwasserstoff abspaltet  und in O-Azetyl-N- 
carboxyserinanhydrid (IV) fibergeht, Polymerisation 
von (IV), in der Hitze im Hochvakuum oder in inerten 
L6sungsmit teln un te r  Zusatz yon Init iatoren,  liefert 
Poly-O-azetylserin (V). Die durchschnitt l iche Ket ten-  

1 W. SAKAMI and G. TOENNIES, J, Biol. Chem. 144, 203 (1942). 
F. FucHs, Ber.Dtsch. chem. Ges. 55, 2943 (1922). - A. L. LEvy, 

Nature 165, 152 (1950). - A. C. FARTHING and R. J. W. REYNOLDS, 
Nature I65, 647 (1950) (cf. Patentliterature cited there). - A.C. 
FARTHING, J. Chem. Soc. 3213 (1950). 

a W. SAKAMI and G. TOENmES, J. Biol. Chem. 144, 203 (1942). 
FARTHING, J. Chem. Soc. 3213 (1950). 


