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to an  incorrect  solution. It makes use of the  available 
da ta  in a single step solution, ra ther  t h a n  following a 
procedure of successive approximat ions  or depending 
upon an assumed value of c/a. 

For hexagonal  crystals the  direct  graphical  method  
may  be applied by  using the  appropr ia te  quadrat ic  
forms of the  Bragg equat ion:  

and  

(a /c )  9 = [4 s i n  e 0 / (2e le )  ]a  9 --  4 ( h  e + h k  + lce)/(3/9") 
(general form) 

a 9. = ~e(h2 + hic + k2)/3 sin 9' 0 (for hic0 p lanes) .  
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d e r i v a t i v e s .  By J. O. W~WICKER, The British Cotton Industry Recearch Association, Shirley Institute, Man- 

chester 20, England (Received 17 May 1960) 

Interest  m the periodate-oxidation of methyl  4,6-O- 
benzylidene-a-D-glucoside arises because of the possible 
analogy with similar reactions occurring in the oxida- 
tion of cellulose. The oxidised product I 
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(7,9 - dihydroxy - 6a - methoxy - 2 - phenyl-trans -m - dioxano - 
[5,4-e][I:4]-dioxepan) can be obtained with or without 
water of hydrat ion by crystallizing from water or from 
dimethyl sulphoxide respectively (Guthrie & Honeyman, 
1959). Needle crystals were obtained from dimethyl 
sulphoxide. The unit  cell dimensions derived from rota- 
tion and zero-layer Weissenberg photographs were: 

a=24.06,  b=13.18, c=4 .50 /~ ;  

the space group was P212121. Consideration of the short 
c-axis dimension and the space group P212,21 showed 
tha t  it was improbable tha t  dimers are formed, and tha t  
the correct value of Z is 4. The measured value of density 
by flotation was 1.401 g.cm. -a. The calculated molecular 
weight was 301 in good agreement with 298.3, tha t  
calculated from the postulated formula I. This provided 
evidence additional to tha t  of Guthrie & Honeyman 
(1959) for the correctness of the formula I proposed by 
them.  

Compound I is of interest because it contains a seven- 
membered ring whose exact conformation and disposition 
of attached groups are unknown. Some preliminary 
structural studies to t ry  to elucidate these features were 
unsuccessful. 

An analogue of I, compound I I  (2-o-bromophenyl- 
6~,7,9 .trimethoxy.trans-m-dioxano[5,4-e] [1 : 4]-dioxepan) 
gave needle crystals from ethanol (Colbran, Guthrie & 
Parsons, 1960). 

/O--CH  
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The unit-cell dimensions were: 

a=12.69,  b=30.12, c=4 .43 /~ ;  

the space group was P212121. The observed density found 
from a density-gradient column was 1.582 g.cm. -3, and 
for Z =4  the calculated molecular weight was 403.3 in 
agreement with 405.2 calculated for II .  

The conformation of the seven-membered ring and the 
disposition of the methoxy groups are again unknown. 
The presence of the bromine atom in this molecule should 
help in the elucidation of the structure, but  no further 
work is contemplated at  the moment. 

The phenylhydrazine derivative of I, thought  to be I I I ,  
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(Guthrie & Honeyman ,  1959) gave yellow needle crystals 
f rom n-butanol .  
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The unit-cell  dimensions were:  

a=16.27 ,  b=12.03,  c=4 .95 /~ ,  7=94 .3° ;  

the space group was P2~. The densi ty  measured with a 
densi ty-gradient  column was 1.266 g.cm. -a, and wi th  
Z = 2 the calculated molecular weight  was 368.3 in agree- 
m e n t  with 370.4 calculated for I I I .  The correct structure 
of this molecule is still uncertain.  

An e thanolamine derivat ive of compound I (Colbran, 
Guthrie & Parsons, 1960) was prepared but  difficulty 
was found in elucidating its structure. X-ray work was 
under taken  in the  hope tha t  the determinat ion of the  
molecular weight  would help. Colot~rless needles were 
obtained from aqueous methanol .  The unit-cell dimen- 
sions were:  

a=21-67,  b=16.66,  c=4 .63  A; 

the  space group was P212121. The densi ty measured by 
flotat ion was 1-302 g.cm. -8 and assuming Z = 4  the  
calculated molecular weight  was found to be 327.7. This 
value of the  molecular weight  is consistent with t ha t  
derived from the e lementary  analysis of the compound,  
bu t  despite this agreement,  difficulty still exists in giving 
an exact  formula for the  compound.  

The densi ty-gradient  columns used for the  est imation 
of the  densi ty of compound I I  and I I I  were formed from 
saturated aqueous solutions of inorganic salts. 

1. Water-lead nitrate 
2. Water-sodium tungstate 
3. Potassium chloride-sodium iodide 

Density range 

1.0-1-4 g.cm. -a 
1.0-1.55 
1-2-1-9 

Column 3 was used for compound I I  and columns 1 
and 2 for compound I I I .  Columns made  with organic 
liquids were unsuitable because of the  solubility of the  
compotmds in the  solvents. Details of forming and cal- 
ibrat ing these columns are given by Linders t rom-Lang 
(1937, 1938) and Preston & Nimkar  (1950). The densi ty  
gradient  was found to be linear over small distances only~ 
and it was therefore necessary to draw a calibration graph 
with values obtained with four or five reference s tandards  
placed in the region of the  column where prel iminary 
tests had shown tha t  the crystal of unknown densi ty  
would float. 

The author  wishes to acknowledge the  helpful advice of 
Dr J .  C. Speakman.  Thanks  are also due to Mr D .M.  
Cooke in helping to invest igate the  use of density- 
gradient  columns. 
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Mathieson, Radoslovich & Walker  (1959), in their  crit- 
icism of the crystal s tructure of a monoclinic chlorite 
(Steinfink, 1958), assert tha t  the data  do not  support  the  
findings and tha t  ' . . .  unwarran ted  structural  features 
. . . '  were proposed. The content ion is made  tha t  51 
positional parameters  were derived from 78 reflections, 
a l though a R(hO1)=0.148 is reported in the paper and 
clearly indicates tha t  addit ional reflections to those listed 
in Table 3 were used during the analysis of the structure. 
The pr imary  interest  in these layer silicate structures 
was the de terminat ion  of deviations from 'ideal' y para- 
meters.  In  general the  b = 3n reflections are relatively 
insensitive to these deviations, as shown below, and the 
85 (hOl) reflections in particular are not  of great  interest  
once they  have been used in the  ref inement  of the x 

* Chemist, Shell Development Company (A Division of 
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in revised form 21 July 1960) 

and z parameters.  The 47 positional parameters  (four are 
fixed by the space group) were therefore de termined by  
a total  of 163 reflections. 

The authors also claim tha t  the  electron-density maps  
do not  support  the  coordinates of Table 2. Consider the  
contributions to the (0kl) structure factors from the  
individual atoms when they  have 'ideal'  y parameters .  
When  k = 3n the imaginary par t  of the structure factor 
is nearly zero, and deviations from 'ideal' y parameters  
will no t  cause large deviations from the phase angle 
values 0 ° or 180 °. For  the k 4  3n reflections, the oxygens 
forming the base of the SiO4 te t rahedron and the silicon 
a tom at  y= 1/6 will cause the phase angle to assume 
values different from 0 ° or 180 °, and the values of these 
p h a s e  angles will be sensitive to deviations from the 
'ideal' y parameters  of the atoms. Thus the (Okl) projec- 
t ion will be heavily weighted in favor of 'ideal' y coor- 
dinates because the  major i ty  of the  strong reflections are 


