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

sluggish, requir ing several days '  heating,  bu t  the crystals 
did not  shat ter .  X- ray  photographs  of the products  
showed t h a t  bo th  t ransformat ions  gave rise to a random 
ar ray  of small crystall i tes which were either produced 
direct ly b y  breaking-up of the larger original crystal  or 
by  a complete dis integrat ion of the original structure,  
followed by  recrystal l izat ion.  In  ei ther  case the experi- 
ments  do not  demonst ra te  any  s t ructural  resemblance 
between the two modifications which could be used to 
elucidate one of the crystal  s t ructures wi th  the help of 
the other. 
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A considerable amount  of accurate information has been 
collected about  the configuration and  dimensions of the 
peptide amide group, whereas comparable da ta  for the 
terminal  amide group are still missing. Only three crystal  
s t ructure  determinat ions of compounds containing the 
terminal  amide group have been published, namely,  those 
of aeetamide (Senti & Harker ,  1940), L-glutamine 
(Cochran & Penfold, 1952) and  glycyl-T,-asparagine 
(Pasternak,  Ka tz  & Corey, 1954; see also Katz ,  Pas t e rnak  
& Corey, 1952); the  dimensions reported for the group 
are appreciably different. For  this  reason an accurate 
crystal  s t ructure  analysis  of a simple amide would be of 
interest.  The crystals  of suceinamide appeared to be 
specially suitable for a s tudy,  because of the simple 
molecular s t ructure  of this  compound and  also because 
a p lanar  configuration was expected for its molecule by  
analogy to related compounds. In  crystals  of succinic 
acid the molecule is extended and  planar  (MacGillavry, 
Hoogschagen & Sixma, 1948; Morrison & Rober tson,  
1949), and  the same holds for the succinamic acid pa r t  of 
glycyl-L-asparagine. I f  the molecule of succinamide also 
is extended and  planar,  then  each of the two C-N bonds 
and  the central  C-C bond have to be trans for steric 
reasons, and  the molecule has, like the molecule of 
succinic acid, a center of symmetry .  

Crystals of succinamide (decomposition point  about  
250 ° C.) were easily obtained from water  in monoclinic 
plates bounded by  (001) faces. Perfect  cleavage along 

(100) indicated a layer  s t ructure  parallel  to this  plane.  
The unit-cell  dimensions derived from rota t ion  and  
Weissenberg photographs  are 

a 0 - -  6.96, b 0- -  8.02, c0---- 9 .90A,  ~ - -  102.5°; 

dens i ty  (by flotation) ----- 1.442 g.cm.-3; number  of mole- 
cules n ---- 4 (calc. 3.98); sys temat ic  absences, hkl when 
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h-}-k is odd, hOl when h and l are odd. These absences 
are characterist ic for the space groups Cc (n = 4) and  
C2/c (n = 8). Since there are bnly four molecules in the  
un i t  cell, this  la t ter  centrosymmetr ic  space group would 
require the molecule to lie on a center of symmet ry .  

In  addi t ion to the systematic  absences, ve ry  pronounced 
pseudo-absences are observed in the (hk0) zone; re- 
flections wi th  h and k both odd are missing except  two 
which are extremely weak. B y  contrast ,  the  (h00) re- 
flections are outs tandingly  strong and show the  normal  
decline. This in tens i ty  pa t t e rn  is compatible  only wi th  a 
layer  s t ructure  parallel to (100) wi th  all the  a toms ly ing  
almost  exact ly  in the planes x----¼ and  x----~; the  

- O 

i t ' 

Fig. 1. The arrangement of the molecules of succinamide 
within the layer x---- ¼ or x = ¼. 
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molecule has therefore the ant icipated planar configura- 
tion. The molecular a r rangement  wi thin  a layer can be 
derived unambiguously  from the approximately  known 
dimensions of the  molecule and the dimensions of the  
uni t  cell. Fig. 1 is a schematic drawing of one layer of 
molecules; the  dimensions chosen for the amide group 
are similar to those found in glycyl asparagine, and the 
N - . .  O vector of the  hydrogen bond between identical 
molecules in adjacent  uni t  cells is taken  to form an angle 
of 120 ° wi th  the C-N bond. I t  also is assumed tha t  the  
molecule possesses a t rue center of symmetry ,  which is 
"very probably correct, and thus the space group of the 
crystal is C2/c. In  the resulting molecular a r rangement  
each ni trogen a tom forms two good hydrogen bonds. 

The two equivalent  layers of molecules at  x ---- ¼ and 
x = a, respectively, which are related by a twofold axis 
at  x =- ½, z ---- ¼, are displaced in respect to each other  
in such a way tha t  the bulky methylene  groups of the  
molecules in one layer fit into the gap between the amide 
groups of two identical molecules in the other  layer; 
so the close approach of 3-40 /~ between two layers is 
made  possible. 

The correctness of the  proposed s t ructure  has been 
confirmed by  a comparison between observed intensi t ies  
and  calculated structure factors of the  (0/el) zone. For  
the  ref inement  of the  structure,  it is in tended  to collect 
three-dimensional  data  by means  of an X-ray  spectro- 
meter.  
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The space  groups, unit-cell dimensions and unit-cell  
contents  of six alkaloids have been determined.  The 
crystallographic da ta  were obtained from oscillation and  
Weissenberg photographs while the densities were de- 
te rmined  by flotation. A summary  of these data  is given 
in Table 1, and brief notes on the appearance of the  
specimens and the space-group determinat ions are given 
in the  text.  Powder  data  for all these substances are 
being added to the  A.S.T.M. index. 

s t ructure of s t rychnine sulphate  p e n t a h y d r a t e  (Bok- 
hoven, Schoone & Bijvoet ,  1951). 

Gelsemine hydrochloride, C20H22N202. HCI 
This compound was recrystallized from water  as very  
small t ransparent  laths. The Laue symmet ry ,  mmm, 
and the systematic  absences show tha t  the  space group 
is P212121. 

Brucine, C23H26N204.4H20 
Brucine was recrystallized from a mixture  of ethanol  and 
water  as colourless needles, elongated along [100] and 
bounded by the  forms {100}, {010} and {001}. The 
Laue symmet ry  is mmm and the systematic absences 
indicate uniquely  the  space group P212121. 

a~-Lobeline hydrochloride, C22H27NO2. HC1. H20 
a-Lobeline hydrochloride recrystallized from water  as 
t ransparent  needles. The space group of this substance,  
as indicated by the  Laue s y m m e t r y  and  sys temat ic  
absences, is P212121. Calculation of the  unit-cell  contents  
from the cell dimensions and the  observed dens i ty  
requires a molecule of water  to be associated wi th  each 
formula unit .  

Brucine sulphate, [C23H26N20412. H2SO4.7H20 
This compotmd recrystallized from water  as colourless 
laths elongated in the  direction [100] and  bounded  by 
the forms {110}, {010} and {001}. The Laue symmet ry  
is mmm and the  systematical ly absent  reflexions are 
(00l) when 1 is odd and (hkl) when h + k  is odd. These 
characterize uniquely the space group C2221. The number  
of formula units  per unit  cell, calculated from unit-cell 
dimensions and  the  observed density,  is four; conse- 
quent ly  each sulphate  ion mus t  lie on a diad axis. The 
seven molecules of water  are possibly arranged in a 
manner  similar to tha t  of the molecules of water  in the 

Pilocarpine hydrochloride, CuHI6N202. HCI 

Commercial specimens were used in the  inves t igat ion of 
this compound.  The Laue symmet ry  is 2/m and the  re- 
flexions (0/c0) are systematical ly  absent  when k is odd. 
This is indicative of the  space groups P21 and P21/m, 
but  as the compound is optically active the  space group 
must  be the  non-centrosymmetr ic  one, P21. 

Pilocarpine hydrobromide, CIIHI6N202. HBr 
Crystals of two habits were obtained from a solution of 
pilocarpine in aqueous hydrobromic  acid. One hab i t  


