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The crystallographic da ta  were obtained from rotat ion,  
oscillation and  Weissenberg photographs,  wi th  copper 
K a  radiat ion.  The densities were determined b y  the 
f lotat ion method,  aqueous solutions of salts or mixtures  
of organic liquids being used, depending on the solubil i ty 
of the  par t icular  substance. D a t a  for six substances are 
mlmmarized in Table 1, while those for another  are given 
in the  text .  The accuracy of the numerical  da ta  quoted 
is of the order of 1%. 

Quidine sulphate dihydrate, 
(C2oH2402N2)2 • H2SO4.2 H20 

r ~ e  commercial  specimens used were irregularly ter- 
mina ted  needles bounded by  the forms {001} and {100}. 
The Laue s y m m e t r y  is 2/m and  the crystal  sys tem is 
therefore monoclinic. Reflections 0k0 are absent  when 
k is odd, and  since there are no other systemat ic  absences 
the space group is ei ther  P21 or P2r/m. The compound 
is optically act ive (Henry,  1949, p. 425) so t ha t  the space 
group is un ique ly  determined as P21. 

Quinidine monoethanolate ,  C2oH2402N2. C2H60 

This compound crystall ized from a solution of quinidine 
in ethanol  as needles bounded by  the form {110} and  
te rmina ted  b y  {101}. The axial  rat ios obtained from the 
X- ray  da ta  agree, wi th in  the l imits of their  accuracy, 

w i t h  those given b y  Groth (1906-19, vol. 5, p. 935): 

Groth:  a:b:c - -  0-8001:1:0.5886 

X-rays :  a:b:c---- 0.79 :1:0.58 . 

The space group is uniquely  determined as P2~212 ~ 
by  the  systemat ic  absences. 
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Cinchonidine monohydrochloride  monohydrate ,  
C19H22ON2 • HC1. H20 

This compound crystall ized well from water  in the  hab i t  
i l lustrated b y  Groth (1906-19, vol. 5, p. 921), bu t  ex- 
h ibi ted  only the forms (110} and {011}. The axial  rat ios 
obtained from the X- r ay  da ta  agree, wi th in  the l imits 
of their  accuracy, wi th  those given b y  Groth:  

Groth:  c:b:a = 0.9601:1:0.7855 
X-rays :  a:b:c---- 0.96 :1:0-80 . 

The space group is uniquely  determined as P212121 
by  the systemat ic  absences. 

Cinchonidine hydrobromide monohydrate ,  
CIgH22ON2 • HBr .  H20 

This compound 'crys ta l l ized  well from water  in a hab i t  
similar to t h a t  of the monohydrochloride,  bounded b y  
the forms {011} and {110}. The space group is un ique ly  
determined as P212121 by  the systemat ic  absences. This 
compound is isomorphous wi th  the previous one and  the  
s t ructure  determinat ion is proceeding. 

Cinchonidine dihydrobromide dihydrate, 
C19H220N2 • 2 HBr .  2 H20 

The Laue s y m m e t r y  and  sys temat ic  absences are the  
same as for quinidine sulphate  d ihydrate ,  and since the  
4ihydrobromide is optically active (Henry,  1949, p.428), 
its space group is uniquely  determined as P21. 

Compound Space group 

Quinidine 
sulphate P21 
dihydrate 

Quinidine 
monoethanolate P212121 

Cinchonidine 
hydrochloride P212121 
monohydrate 

Cinchonidine 
hydrobromide P212121 
monohydrate 

Cinchonidine 
dihydrobromide P21 
dihydrate 

Cinchonamine 
zinc chloride P212121 
complex 

Table 1. Crystallographic data 
Density (g.cm. -3) 

a (h) b (h) c (A) ~ Obs. C~c. Z 

10.9 6.9 27.6 99-5 ° 1.28 1.27 2 

13.1 16.6 9.6 - -  1.18 1.18 4 

12.8 13.3 10"6 - -  1.28 1-28 4 

13.3 13.4 10.6 - -  1.39 1.38 4 

13.0 11.9 13.8 100 ° 1.56 1.56 4 

19-3 19.3 10.3 - -  1.38 1.39 4 
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Cinchonamine zinc chloride c o m p l e x ,  

ZnC12.2 (C19H24N20. HCI) 

This compound was prepared by  the  method  described by  
Bout roux  & Genvresse (1897). I t  crystal l ized from 
aqueous solution in rectangular  tablets  s l ight ly elongated 
along [100] and bounded by  the forms {010}, C001}, 
{100}, (011} and  {201}. The crystals  ext inguish sharply  
when viewed on the three principal  faces in  plane polarized 
light. The Laue s y m m e t r y  is mmm and  the crystal  sys tem 
is therefore or thorhombic (pseudo tetragonal) .  The space 
group is uniquely  determined as P2~2~2~ by  the sys temat ic  
absences. I t  is proposed to carry out  fur ther  work on 
this  compound. 

and  a Weissenberg photograph  of the zero layer,  obta ined 
wi th  the needle axis as axis of rotat ion,  show only those 
reflexions for which h--kd-l----- 3n, when indexed on a 
hexagonal  lattice. Hence the space group is ei ther  R3 
or R3. Since cinchonamine is optical ly act ive (Henry,  
1949, p. 465) the space group is uniquely  determined as 
R3. The dimensions of the hexagonal  un i t  cell are 
a----15.9, c =  17.2 A. The dimensions of the rhombohedral  
uni t  cell calculated f rom the  hexagonal  dimensions are 
a ~ 10.8 A, a ~ 94"5 °. This value of a agrees, wi th in  
the l imits of its accuracy,  wi th  t h a t  quoted b y  Groth 
(1906-19, vol. 5, p. 941), namely,  a ---- 94 ° 51'. The ob- 
served dens i ty  is 1.17 g.cm. -a, and the. number  of mole- 
cules per un i t  cell is calculated to be 8.95. This  indicates 
t ha t  the un i t  cell contains nine molecules. 

Cinchonamine, C19H24N20 

The long needle-like crystals  of this  compound are 
bounded by  the forms {1120} and (Ti20}, and  t e rmina ted  
b y  the forms (1011} and  (101Y}. Friedel (1887) found 
t h a t  sections of cinchonamine crystals,  cut  perpendicular  
to the needle axis, exhibi ted sectoral ext inct ion when 
examined  in plane polarized light. Friedel 's  observations 
have not  been reproducible on the crystals  of cinchonamine 
examined in this  laboratory.  Sections, perpendicular  to 
the needle axis, of all the crystals  examined in plane 
polarized l ight  show no ext inct ion directions whatsoever,  
indicat ing t h a t  the  crystals  are uniaxial .  This conclusion 
is confirmed by  the X- ray  invest igat ion.  X- ray  photo- 
graphs  showed t h a t  the  Laue s y m m e t r y  is g and hence 
the crys ta l  sys tem is trigonal.  Oscillation photographs  
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Gillis (1948) has determined the  signs of Uho{s, the 
u n i t a r y  s t ructure  factors, of monoclinic oxalic acid 
d ihydra te  by  means of the H a r k e r - K a s p e r  method.  B y  
the  linear inequali t ies which we have found recent ly  
(to be publ ished soon) we have obta ined the same 
results  as those of Table 4 in Gillis's paper,  except  an 
apparen t  mispr in t  in the sign of (505). At  the final stage 
of the sign determinat ion,  there are still involved two 
parameters ,  a and  c, which mus t  necessarily remain  
undetermined.  As shown by  Gillis, the  parameter  c can 
be assigned arb i t ra r i ly  depending upon the  choice of 
origin. However,  the  other parameter ,  a, which is con- 
cerned wi th  the  signs of Uh0z's wi th  h ~ l  = 2 × o d d ,  
and  which, according to Gillis, would be determined by  

(o,o) (].0) ; o 

Fig. 1. Centres of symmetry in b-axis projection. Circles: 
a---- --1 system; crosses: a = ~-1 system (only in b-axis 
projection). 

d e t e r m i n a t i o n  by  the  H a r k e r - K a s p e r  m e t h o d .  
Faculty of Science, Osaka University, Nakanoshima, Osalc~, 

January 1952) 

Table 1. Choices of parameters and related centres of 
symmetry 

Related centres 
Choice of symmetry 

Put  a---- --1, c-~ +1  for (O, 0) or (½, ½), 
then a = --1, c ~ --1 for (0, ½) or (½, 0),  

a----- ~-1, c = d-1 for (¼, ¼) or (2, t ) ,  
and a = d-l, e = --1 for (¼, ~) or (~, ¼). 

chemical or other considerations, is in fact  also a rb i t ra r i ly  
assignable, because, in the  case of the b-axis projection,  
there are other  possibilities in choosing the origin, as 
will be seen from Fig. 1 and Table 1. This is the reason 
why  we have  s ta ted  t h a t  two parameters  mus t  remain ,  
and thus,  in applying a n y  inequal i ty  method,  one mus t  
consider a t  the  outset  how m a n y  a rb i t r a ry  parameters  
mus t  remain  in the  final results. 

If  we take  a----- --1,  c = --1,  we obtain  perfect  co- 
incidence wi th  the results  obta ined by  Rober tson & 
Woodward  (1936). 
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