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I n  connection wi th  studies on benzanthrone  (I) which 
are being pursued in this  depa r tmen t  bo th  as crystal-  

(I) (II) 

s t ructure  and  as molecular-orbital  invest igat ions,  the  
cell dimensions and  space groups of the 3-chloro- and  
3-bromo- derivat£ves were determined in the  hope of 
f inding morphological  relat ionships to the paren t  com- 
pound as well as of being able to use the heavy-a tom 
.technique of s t ructure  analysis.  Such relat ionships were 
not ,  however, recognized and  as fur ther  s tudy  of the  
derivat ives has had  to be postponed i t  seems wor th  
while to publ ish for these two compounds the crystallo- 
graphic and  optical results  a t  present  available;  corre- 
sponding measurements  on the  pa ren t  compound are 
added for comparison. 

Similar informat ion on l ' -keto-9:10-cyclopenteno- 
1 : 2: 3: 4: 5: 6: 7: 8-octahyclrophenanthrene (II) has been 
in~lnrlAd_ 

B e n z a n t h r o n e ,  C~THloO 

Mol.wt. = 230.08; m.p.  = 170 ° C.; dca]c. = 1"372, dobs.= 
1"371 g.cm. -a. Orthorhombic,  class 222: a -- 14.57-t-0.01, 
b = 15-00±0.02, c = 5 .07±0.01/~.  Volume of un i t  cell = 
1107.6 A a. Absent  spectra :  {hkl}, {h/c0}, {h0/}, (Ok/} no 
general  halvings;  {00l}, {0k0}, {h00} absent  when  l, b, h 
odd respectively.  Space group:  P212~21 un ique ly  deter- 
mined.  Molecules per  un i t  cell: 4; molecular  s y m m e t r y :  
none. Electrons per  un i t  cell: F(000) ---- 480. Absorpt ion 
coefficient for Cu K ~  rad ia t ion  = 7.9 cm.-L 

The crystals,  which were most  successfully grown from 
solution in ni trobenzene,  are ra ther  ha rd  for a compound 
hav ing  no obvious hydrogen  or ionic bonds. They  form 
yellowish needles elongated parallel  to c, bounded b y  
a{100} and  r{120} and  t e rmina ted  by  c{001} though  often 
fractured.  

Refract ive  indices: 1.62 ~ c~ < 1-74 parallel  to a, 
fl -- 1.79 parallel  to c, 7 ~ 1.9 (estimated) parallel  to b. 

3-  C h l o r o b e n z a n t h r o n e ,  CITHgOCI 

Mol.wt. =- 264.54; m.p. = 182 ° C.; dcalc.= 1.46, dobs.= 
1.49 g.cm. -a. Monoclinic, class 2/m: a = 14.40±0.02, 
b = 11.56±0.01, c = 7.27±0.01 A.; f l -  93 ° 37'. Volume 

of un i t  cell = 1205 /~a. Absent  spectra :  {hkl} no general  
halvings;  {h0l} absent  when  h + l  odd, {0b0} absent  w h e n  
b odd. Space group P21/n unique ly  determined.  Mole- 
cules per  un i t  cell: 4; molecular  s y m m e t r y :  none. Elec- 
t rons  per un i t  cell: F(000) = 544. Absorpt ion coefficient 
for Cu K ~  rad ia t ion  ----- 27.5 cm. -1. 

The crystals  were yellow l a t h s  t abu la r  on a{100} a n d  
elongated parallel  to c[001] wi th  m{l l0}  as pr ism faces. 
The best  specimens were recrystal l ized from glacial acetic 
acid or ni t robenzene bu t  there is a marked  t endency  to  
form twins.  

I t  was impossible to make  a complete optical  charac- 
ter izat ion of the crystals  bu t  the  refract ive index for  
v ibrat ions  parallel  to c is 1.51 and  t h a t  for v ibra t ions  
parallel  to b is approx imate ly  1.8. 

3 - B r o m o b e n z a n t h r o n e ,  C17HgOBr 

Mol.wt. = 309.00; m.p. = 170 ° C.; dc~c. = 1.696, dobs.= 
1.695 g.cm. -3. Orthorhombic,  class mmm: a = 15.65, 
b = 16.11, c = 9.57 /~. Volume of un i t  cell ---- 2410 /~3, 
Absent  spectra :  {hid} no general halvings;  {h/c0}, {h0l}. 
{0bl} absent  when  h, l, k odd respectively.  Space group 
Pbca unique ly  determined.  Molecules per  un i t  cell: 8; 
molecular s y m m e t r y :  none. Electrons per  un i t  cell: 
F(000) = 616. Absorpt ion coefficient for CuKc~ radia-  

Excel lent  pale yellow needles were obta ined f rom 
solution in nitrobenzene.  

1 ' - K e t o - 9 : 1 0 - e y e / o p e n t e n o -  1 : 2: 3:4:  5: 6: 7: 8 - o c t a -  
h y d r o p h e n a n t h r e n e ,  C1~H200 

Mol.wt. = 240-16; m.p.  = 196 C.; dealt. = 1"23, g o b s .  = 

1.21 g.cm. -a. Monoclinic, p robab ly  class 2/m: a = 
7.424- 0.02, b = 18.01±0-02, c =  19-33±0-02 A;  f l =  
95 ° 30'. Volume of un i t  cell = 2488 A a. Absent  spect ra :  
{hid} absent  when  h-~l¢÷l odd, {h0l} absent  when  h or l 
odd, {0/c0} absent  when k odd. Space group I2/a  or Ic;  
since the la t te r  requires only four asymmetr ic  uni ts  per  
cell while the former requires eight  (the number  ac tua l ly  
observed), I2/a  seems the  more likely. 

The colourless crystals  are usual ly  long needles of 
a lmost  square section bounded b y  b{010} and  c{001} and  
te rmina ted  b y  a{100}. Pla tes  elongated parallel  to a [100] 
are, however,  alBo formed and  Bhow marked  ~leavage par-  
allel to b{010}, thus  breaking down into the acicular crys- 
tals. 
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