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The shift of the  Cr atoms causes a pyramida l  distort ion 
of the  octahedra  in the  Cr~CI~ group, the  angle ~ being 
176 ° (Fig. 3(a)); in K3W~C19 a similar distort ion is found 
but  in tha t  case c~ is slightly larger t han  180 °. A fur ther  
distort ion occurs in the group W2C19 because the  CIII 
layers are ro ta ted  about  the 'axis' W - W  unti l  the  upper  
and  lower C1 a triangles differ 37 ° 30' in az imuth  (Fig. 3(b)) ; 
in the  regular C1 configuration, as found in CsaCr2C19, 
this difference is 60 ° . 

The following distances are observed in Cs3Cr~CI~: 

Cr-Cli = 2.52 A CII-CII --- 3.43 .k Csi-CII ---- 3.61 A 
Cr-C1H ---- 2.34 Cln-C1H ---- 3.40 Csi-C1H ---- 3-59 
Cr-Cr == 3-12 CsII-CII = 3.68 

CsH-Cll~ -~ 3.62, 3.63 

Finally,  powder  photographs showed tha t  the earlier 
ment ioned  compounds  CsaV2C19 and  CsaTiaC19 are iso- 
morpheus  wi th  the  compound described above. 

The dimensions of the uni t  cell are:  

CsaV2C19: a ~- 7.24, c = 17-94/k, c/a = 2.48.  
CsaTi2C19: a -~ 7.32, c -- 17.97/k, c/a -~ 2.45.  

The authors  wish to express their  thanks  to Prof. Dr  
C. H.  MacGillavry and  Prof. Dr  A. E.  van  Arkel for their  
constant  help and  interest  dur ing the  investigation. 
They  are also indebted to the F.O.M.R.E.  organizat ion 
for the  use of the  apparatus .  
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Die yon Zahn & Spoor (1956) dargestell te Verbindung 
(I) kristallisiert in gut  ausgebfldeten pr ismatischen Na- 
deln, monoklin,  l~adelachse [101]. 

j ( C H ~ ) 6 ~  

N H  N H  
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Die R6ntgonuntersuchung lieferto die folgenden Ab- 
messungen der Elementarzel le :  

c o ---- 10,20:t:0,03/k, b 0 -- 15,33:t:0,02, a 0 ----- 9,006:t:0,01 , 
fl = 112 ° 4 1 ' ± 6 ' .  

Bei Annahme  yon vier Molekiilen in dor Elementar -  
zelle berectmet  sich daraus  die Dichte---1,014~:0,004 
g.cm. -a, die mi t  der  bei 20 ° C. gemessenen Dichte  1,002 
g.cm. -a hinreichend fibereinstimmt. 

Beim Versuch eine Kristal lnadel  quer zur Nadelachse 
durchzuschneiden,  spaltet  sich dieselbe sehr leicht in ein 
faseriges Nadelbiindel,  das dem Zerschneiden in der  
Querr ichtung grossen Widers tand  entgegensetzt .  Diese 
Eigenschaft  zeigt, dass die zwischenmolekularen An- 
ziehungskr~fte im Gitter in R ich tung  der Nadelachse 
offenbar wesentl ich grSsser sind als senkreeht  dazu. Da  
andererseits die Methylengruppen der Molekiile im Ver- 
gleich zu den Aminogruppen nur  einen kleinen Bei t rag 
zur zwisehenmolekularen Anziehung liefern diirften, kann  
m a n  annehmen,  dass in Rich tung  [101] Molekiilketten 
im Kristal lgi t ter  vorliegen werden,  deren Einzelmolektile 
fiber N-H-N-Br f i cken  zusammenh~ngen.  

Eine voile S t ruk tu rbes t immung  ist z. Zt. n icht  beab- 
sichtigt. 
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I n  the course of the  analysis of the  crystal  s t ructure  of the  stable one. In  the  following, we shall call the  former 
chloroacetamide (Katayama,  1956), the  au thor  found a the fl-form and  the  la t ter  the a-form. 
new form of this compound which has str ikingly almost The difference between the cell dimensions and  space 
the  same cell dimensions and belongs to the same space groups of these two forms (Table 1) is found only in the 
group as the one analysed by Dejace (1955). The former value of fl, fl being 98 ° 49' in the a-form and  102.5 ° in 
was named  ten ta t ive ly  an unstable form and  the la t ter  the E-form. Penfold & Simpson (1956) recent ly  repor ted 
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Table 1. The cell dimensions and the space group 
of chloroacetamide 

Crys - 
tal Space 

form a (A) b (A) c (A) : ~ group Author 

a 7.41 5 - 1 3  10-26 98 ° 49' P2z/a Dejace (1955) 
/~ 7.45 5.15 10.27 102.5 ° P2z/a Katayama 

(1956) 
- -  7.49 5.18 10.25 102 ° .P2z/a Penfold & 

Simpson 
(1956) 

the crystal  s t ructure  of the same compound. They  claim 
tha t  t hey  arr ived a t  essential ly the same s t ructure  as 
Dejace. However,  thei r  fl is 102 °, which m a y  indicate 
they  dealt  wi th  the fl-form. Owing to the  same space 
group and approximate ly  the same dimensions of the 
un i t  cells, i t  is not  easy  to dist inguish the two forms from 
the unit-cell dimensions alone. Fur ther ,  inspection shows 
t h a t  their  y, z parameter  values coincide wi th  those 
reported b y  Dejace, and  their  x, z parameter  values 
coincide wi th  those given by  K a t a y a m a .  The most  
conspicuous difference is t ha t  the  strongest  reflexion of 
the a-form is (201) and  of the fl-form is (202). I t  is con- 
firmed tha t  the  a-form is obtained from benzene solu- 
tion, while the fl-form can be obtained from aqueous 
solution. The difference of the two forms lies in the 
oriedtat ion of the molecules in the crystals :  the  molecules 
in the a-form are ar ranged parallel to the (201) plane, 
while in the fl-form they  are in the (10i) plane. 

The Debye-Scherrer  pa t te rns  of these crystals  were 
examined wi th  a Geiger-counter spectrometer,  by  using 
Cu K a  radia t ion (Fig. 1). The pa t te rns  look almost  
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Fig. 1. Debye-Scherrer patterns of chloroacetamide: 
(a) a-form; (b) /~-form; (c) mixture. 

the  same. Indeed,  the strongest  refloxions, (201) of the  
a-form and (203) of the fl-form, are found a t  almost  the 
same scat ter ing angle 20 = 27 °. 

However,  the  precise measurement  of these peaks re- 
veals t h a t  the  scat ter ing angle of the (201) reflexion of 
the a-form is s l ight ly smaller t han  t h a t  of the (203) 
reflexion of the fl-form (Fig. 2). Hence we can easily 
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Fig. 2. Debye-Scherrer reflexions: 
(a) (202), fl-form; (b) (20i), a-form. 

ident i fy  to which form the  crystal  belongs by  observing 
the (201) or (202) reflexion of the Debye-Scherrer  pat-  
tern.  Thus if a sample shows a doublet  peak at  this  
scat ter ing angle, i t  indicates t h a t  the  sample contains 
bo th  the a- and  fl-form. Fig. l(c) shows an  example 
which was t aken  wi th  a sample crystall ized from an 
aqueous solution. 

I t  is found t h a t  the  crystals  of chloroacetamide assume 
ei ther  the a-form or the fl-form according to the method  
of crystall ization. The a-form is obtained from benzene 
or carbon tetrachloride solutions, while the crystals  ob- 
ta ined from aqueous or e thy l  alcohol solutions are mos t ly  
the fl-form, f requent ly  con tamina ted  wi th  the a-form. 
Unfor tuna te ly ,  it has not  been established whether  bo th  
forms are crystall ized s imultaneously from these solu- 
tions, or whether  the fl-crystals have been deposited first 
and some then  t ransform quickly into the a-form. 

I t  is also found t h a t  the  crystals  purified by  sublimation 
are the a-form, while those obtained by  cooling the fused 
chloroacetamide are the fl-form. As has been mentioned,  
the a-form is obtained from non-polar  solutions. These 
crystals  are hard  to dissolve in benzene or in carbon 
tetrachloride.  P resumably  the  molecules of chloroacet- 
amide become stable in these solutions by  making  dimers 
b y  hydrogen bonds, and  the  dimers thus  formed come 
into the crystals  having  t h e  s t ructure shown by  Dojace 
and  confirmed by  the author .  The crystals  are easily 
soluble in water  or e thy l  alcohol, and in these solutions 
the  molecules are probably  making  hydrogen bond wi th  
the  solvent molecules. This will be the reason why  the 
crystals  obtained from these solutions have  a different 
structure.  
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