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Srivastava & Chakraborty (1960) published theoretical 
relationships connecting the rekha constants (using the 
nomenclature  of Ramachandran  & Wooster, 1951) cor- 
responding to simple and e lementary  directions of 
reciprocal lattice and the thermal  wave vector in terms 
of the elastic constants for crystals belonging to tetragonal 
crystal classes 4, 4 and 4/m. They also suggested a method  
of 'successive approximations '  to obviate the difficulty 
arising in the evaluation of the elastic constants due to 
the presence of the constant  C~e in the elastic matr ix  
of the above crystals. I t  may be ment ioned  here tha t  the 
elastic constants of any crystal belonging to 4, Y~, or 4/m 
class have not  yet  been determined.  I t  is expected, 
therefore, that  the elastic constants of such crystals may  
prove to be of interest. 

Pentaerythr i to l  belongs to 7~ crystal class. I ts  (200), 
(202) and (004) diffuse reflections with [010] axis and, 
(200) and (220) with [001] axis perpendicular  to the 
direction of incidence of X-rays have becn studied. The 
choice of the reflections was nmde according to the 
criterion given by Ramachandran  & Wooster (1951). 
For  evaluat ing the elastic constants from the experimen- 
tally de termined rekha constants the method  suggested 
by Srivastava & Chakraborty (1960) has been employed.  

* Now at Indian Institute of Technology, Kanpur, India. 

The value of the constants is given below in units of 
10 l0 dynes/cm. 2 : 

Cll--6-1, C33=8.0 , C44=3"5, Cee=4"6, 

C l e = - 0 " 3 9 ,  C13=0"50, C12=-2"50. 

The discussion of the accuracy of the me thod  has 
been done in detail by Ramachandran  & Wooster  
(1951) and Chakraborty & Sen (1958). The accuracy of 
the determinat ion of the constants Cll, C33 , C44 , C66 , C16 
is es t imated to be + 4 %  whereas tha t  of C1~ and C~z + 6%. 

The author  wishes to thank  Prof. K. Banerj i  for his 
interest and encouragement  and Dr S. C. Chakraborty 
for his constant  help. The author  also wishes to thank  
the Council of Scientific and Industr ia l  Research for 
financial assistance. 
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In  connection with investigations in one of our labora- 
tories (L.O.C.), concerning the stcreochemical features 
of 1,2 dihalogenocyclohexane and dioxane compounds 
(Kwestroo, Meyer & Havinga,  1954; Altona, Romers & 
Havinga,  1959; Van der Linden, 1958; Wessels, 1960) 
and of steroids (Van Moorselaar, 1962), a morphological 
survey and an X-ray analysis of some dihalogeno- 
steroids was under taken.  

Single crystals of 

I 2fl, 3a [a, a] dibromo-cholestane 
i1 2fl, 3a [a, a] chloro-bromo-cholestane 
I I I  2fl, 3a [a, a] dichloro-cholestane (two forms a and fl) 
IV 2a, 3fl [e, el dibromo-cholestane 
V 2a, 3fl [e, el dichloro-cholestane 

were obtained by slow crystallization from ethylacetate.  

Morphology and optics 
I. 2, 3 [a, a] Br, Br 

a : b : c = 4.214: 1 : 0.5810; fl = 90 ° ; orthorhombic.  

Crystals are tablets {100} of varying thickness and with 
a rectangular outline. In the zone [010] the form {101} 
is always present  and sometimes {001}. In [001] occur 

{110}, {210} and {310} of which the lat ter  is always very 
small. 

Barker  angles, omit t ing {310}: 

cr=82 ° 9', a m - 3 0  ° 9', bq=13 ° 21". 

Transformations:  old --> new 001/010fi00; new -~ old 
o0U010/10o. 

Barker angles for combinations wi thout  {110}, but  
with {210} present:  

cr= 16 ° 12', a m = 2 5  ° 23', bq=82 ° 9'. 

Transformations:  old -~ new 020/100/001; new--~ old 
o.~o/loo/oo2. 

II.  2, 3 [a, a] C1, Br 

a:b:c = 1-285: 1:0.949; fl = 112 ° 26'; monoclinic. 

Crystals are tablets {100}, elongated along the c-axis. 
Observed forms: {100} large, {110} and {ll0} small; 

sometimes {010} and (010}. The tablets are terminated 
by {001}, {101}, (011}, {011}, (111} and {111}. Of these 
(011} is always larger than  {011}, while {111} always 
larger than  {111}. The lat ter  six fOITOS are not  always 
all present, but  various combinations occur. 
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T a b l e  1. X - r a y  d a t a  
Space 

Compound  group Z a (A) b (A) c (A) 

2 3 [e, e] Br, Br P21 2 15.05 7.72 l l .50  
2 .3  [e, e] CI, C1 P21 2 14-88 7.74 11.44 
2, 3 [a, a] Br, Br P21212 4 43.3 10.25 5.95 
2, 3 [a, a] CI, Br P21 2 13"56 10.59 10.08 

idem P21 2 13"36 10-45 9"97 
2, 3 [a, a] C1, Cl (a-mod.) P21 2 16.48 6.70 12-72 

C1, Cl (fl-mod.) P21 2 13.56 10.54 10.07 
idem P21 2 13.31 10.47 9.88 

B a r k e r  ang les :  of t h e  op t i c  axes  
is close to  90 ° . 

a m  = 4 9  ° 54', b q = 4 8  ° 45',  cr = 2 8  ° 2', r a  = 3 9  ° 22', 
ca  = 67 ° 34'.  

Op t i ca l  p r o p e r t i e s :  p l a n e  of op t i c  axes  is p e r p e n d i c u l a r  
to  (010) ; t h r o u g h  (100) a n  i sogyre  can  be  s een ;  t h e  op t i c  
s ign  is n e g a t i v e .  

I l I .  2, 3 [a, a] Cl, C1 m o d i f i c a t i o n  a 

a : b : c  = 2 . 4 3 8 : 1  : 1.899; fl = 108 ° 55 ' ;  m o n o c l i n i c  . 

Crys ta l s  a re  e l o n g a t e d  para l l e l  to  t h e  b-axis.  O b s e r v e d  
f o r m s :  {001} a n d  {100} large  {i01} smal l .  T e r m i n a t i o n s  
by  { l l l } .  

B a r k e r  ang les  : 

a m = 6 6  ° 33',  b q = 3 0  ° 18', c r = 2 6  ° 51', r a = 3 7  ° 29", 
ca = 64 ° 20'.  

T r a n s f o r m a t i o n s  o ld  --> n e w  101/010/100,  n e w  --> o ld  
001/010/101.  

Op t i ca l  p r o p e r t i c s :  n o  op t i c  axes  are  o b s e r v e d  on  (001) 
or  on  (100). 

M o d i f i c a t i o n  fl 

a : b : c  = 1.273: 1 :0 .950 ;  fl = 112 ° 59 ' ;  m o n o c l i n i c .  

Ci~¢stals a re  t a b l e t s  {100}, e l o n g a t e d  a long  t h e  c-axis.  
O b s e r v e d  fo rms  {100} large,  {110} i n t e r m e d i a t e  a n d  {010} 
v e r y  sma l l ;  t e r m i n a t i o n s  by  {001}, {011} a n d  {111} of 
w h i c h  t h e  l a t t e r  is a l w a y s  s m a l l ;  {101} is s o m e t i m e s  
obse rved .  

B a r k e r  ang les  : 

a m = 4 9  ° 31', b q = 4 8  ° 50',  c r = 2 8  ° 1', r a = 3 9  ° 0',  
ca  = 67 ° 1'. 

Op t i ca l  p r o p e r t i e s :  p l ane  of op t i c  axes  is p e r p e n d i c u l a r  
to  (010); t h r o u g h  (100) an  i sogyre  can  be  seen ;  t h e  op t i c  
s ign is n e g a t i v e .  

IV.  2, 3 [e, el Br,  B r  

a : b : c  = 1.938: 1: 1.481; f l =  104 ° 11';  m o n o c l i n i c .  

Crys ta l s  a re  e l o n g a t e d  pa ra l l e l  to  t h e  b-axis.  O b s e r v e d  
f o r m s :  {100}, {001} large,  {i01} smal l ,  s o m e t i m e s  {201} 
is o b s e r v e d .  

T e r m i n a t i o n s  b y  {110}, {011} a n d  {111}. 
B a r k e r  ang les  : 

a m = 6 1  ° 59',  b q = 3 4  ° 51', c r = 3 1  ° 58', r a = 4 3  + 51', 
ca = 75 ° 49' .  

Op t i ca l  p r o p e r t i e s :  (010) is p l a n e  of op t i c  axes ,  one  

d (exp.) 
fl T (g.ml. -x) 

104 ° 30" 20 1.33 
105 ° 20 1-14 

90 ° 20 1.30 
112 ° 30' 20 1.21 
112 ° 23" -- 120 
108 ° 56' 20 
113 ° 09' 20 1.12 
113 ° 22" -- 120 

is n e a r l y  p e r p e n d i c u l a r  to  (100); 2V 

V. 2, 3 [e, el C1, C1 

a : b : c  = 1.907: 1: 1.475; /3= 104 ° 33 ' ;  monoc l i n i c .  

Crys ta l s  a re  e l o n g a t e d  para l le l  to  t h e  b-axis.  O b s e r v e d  
f o r m s :  {100}, {001} large a n d  {10T} smal l .  T e r m i n a t i o n s  
b y  {011}, {110} a n d  {111}. 

B a r k e r  ang les :  

a m = 6 1  ° 33', b q = 3 5  ° 1', c r = 3 2  ° 5', r a = 4 3  ° 22',  
ca = 75 ° 27'.  

Opt ica l  p r o p e r t i e s :  (010) is p l a n e  of op t i c  axes ;  one  
of t h e  op t i c  axes  is n e a r l y  p e r p e n d i c u l a r  to  (100); 2V 
is close to  90 ° . 

X - r a y  a n a l y s i s  

Space  g r o u p s  a n d  la t t i ce  c o n s t a n t s  we re  d e t e r m i n e d  f r o m  
W e i s s e n b e r g  p h o t o g r a p h s  a b o u t  [010] a n d  [001]; den-  
si t ies  were  m e a s u r e d  us ing  t h e  f l o t a t i on  m e t h o d .  T a b l e  1 
g ives  t h e  e x p e r i m e n t a l  resul ts .  

T h e  c o m p o u n d s  I I  a n d  I I I  m o d .  fl as wel l  as I V  a n d  V 
f o r m  i s o m o r p h o u s  pai rs .  

P a t t e r s o n  p r o j e c t i o n s  a long  [010] a n d  [001] p r o v e d - -  
as was  c o n c l u d e d  by  A l t  & B a r t o n  (1954) f r o m  de- 
h a l o g e n a t i o n  r a t e s - - t h a t  in I ,  I I  a n d  I I I  t h e  h a l o g e n  
a t o m s  are  in axia l  pos i t ions ,  a n d  t h a t  t h e y  are  equa-  
to r ia l ly  b o u n d  in I V  a n d  V. 

T h e r e  s e e m  to  be e x c e p t i o n s  to  t he  s t a t e m e n t  of Al t  
& B a r t o n  t h a t  c o r r e s p o n d i n g  pa i r s  of 2 :3  d iha logeno-  
cho le s t anes  are  i s o m o r p h o u s .  

A t h r e e - d i m e n s i o n a l  ana lys i s  of t h e  c o m p o ~ m d s  I I I  
a n d  V is in progress .  

T h e  a u t h o r s  are  in ( t eb ted  to  P ro f .  D r  E .  H a v i n g a ,  
w h o  a d v i s e d  us  to  u n d e r t a k e  th is  i n v e s t i g a t i o n  a n d  wish  
to t h a n k  Mr A. K r e u g e r  of t h e  N e t h e r l a n d s  O r g a n i z a t i o n  
of P u r e  R e s e a r c h  (Z .W.O. )  for  e x p e r i m e n t a l  he lp .  
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