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A space-group de te rmina t ion  has been made  for a 
crystalline der ivat ive of pyrazole tricarboxylic acid, using 
the  Weissenberg X-ray  method .  This compound,  3,4,5- 
t r icarbe thoxy pyrazole, was isolated in the  Biochemist ry  
Depa r tmen t  of the  Ins t i tu te ,  using the  me thod  of Curtius 
(1915). The s t ructural  formula can be given as 

C,HsO~C--C C--CO~C~H 5 
II II 

N C--C0~.C2H5 
\ / 

1VII 

Rota t ion  and  Weissenberg photographs were prepared 
for the  b and  c axes of a single crystal of this compound.  
The only systematic  absences found were for 0/c0 when  
/~ is odd. This indicates t ha t  the  space group is ei ther 
P21-C~ or P2~lnv-C~h. Measurement  of the  unit-cell  
dimensions from the  central  latt ice line spacings on the  
zero-layer photographs  led to the  following lattice con- 
s tants :  

a---- 9.60, b - -  7-33, e---- 10.38 /~, and fl = 97 °35'q-15 t. 

The inclination angle fl was measured using the  m e t h o d  
of angular  lag (Buerger, 1942). 

The approximate  densi ty  of the  crystals was found to 
be 1.3 g.cm. -a by f lotat ion in mixtures of benzene and 
carbon tetrachloride.  The densi ty  computed  from X-ray  
da ta  on the  assumption of two molecules per uni t  cell 
is 1.304 g.cm. -a. The presence of two ra ther  than  four 
molecules per uni t  cell is ra ther  strong evidence for the 
space group P21 ra ther  than  P21/m as, for the la t ter  

space group, the  molecule would have to be centro- 
symmetrical .  

Table 1. Powder pattern d values and relative intensities 
for 3, 4,5-tricarbethoxy pyrazole 

d (h) I d (h) I d (A) I 

10.28 2 3.58 7 2.25 1 
8.12 1 3.44 5 2.20 1 
7.50 10 3.31 5 2.17 2 
6.53 6 3.20 1 2.13 1 
5.96 3 3.10 5 2.09 4 
5.71 2 2.98 3 2.05 3 
5.20 7 2.89 4 1.99 2 
4-87 3 2.84 4 1.92 3 
4*73 5 2.73 2 1.88 1 
4.51 1 2.65 3 1.85 2 
4.21 5 2-60 1 1.80 3 
4.08 1 2.47 3 1.70 1 
3"97 7 2.41 1 1.65 2 
3.84 9 2-36 5 1.58 1 
3"66 6 2.29 1 1.49 2 

Table 1 gives the  powder pa t te rn  d values and  visual 
est imates  of their  relat ive intensities. This da ta  was 
obtained using Ni-fil tered Cu K s  radiation.  The X-ray  
tube was operated at  35 kV. and  20 mA. 
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Tetrapyridinecopper  (II) fluoborate, Cu(CsHsN)a(BF4)2, 
was kindly supplied to us by Prof. James  C. Waf t  (1952) 
of the  Univers i ty  of Southern California. The deep-blue 
crystals exhibi t  pr imari ly a colmnnar habit .  Upon  ex- 
posure to air for a few days the  crystals turn  light green 
in color, presumably  owing to the loss of pyridine.  

Wi th  Laue photographs  prepared wi th  a continuous 
spectrum of m i n i m u m  wavelength  0"3 _~, and wi th  rota- 
t ion photographs prepared wi th  copper K radiat ion 
filtered through nickel foil, we have found the crystal 
to be or thorhombie  wi th  

a----- 10.22±0.01, b = 13.87:t:0.01, c---- 16.56!0"01 /~. 

* Contribution No. 1765 from the Gates and Crellin Labora- 
tories. 

~f National Science Foundation Predoctoral Fellow, 1952- 
1953. 

January 1953) 

On Weissenberg photographs  made  wi th  fil tered copper 
radiat ion even orders from the respective pinacoids were 
observed up to h ---- 12, k = 16, and  1 ---- 18, but  no odd 
orders were observed. Reflections of all other  types were 
present.  Hence the  space group is probably D~P212121. 
No piezoelectric effect, however,  could be observed. The 
densi ty  measured pycnometr ical ly  was 1-55 g.cm. -a, 
whereas a densi ty  of 1.565 g.cm. -a corresponds to four 
molecules in the  uni t  cell. The observed densi ty  is 
probably low because the  substance is very slightly 
soluble in water,  the  pycnometr ic  liquid. 

Because of the  size and the  complexi ty of the uni t  cell, 
no further  work is contempla ted  on this structure. 

Reference  

WARF, J . C .  (1952). J. Amer. Chem. Soc. 74, 3702. 


