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According to the X - r a y  analysis  of crystal l ine fluorene 
b y  Ibal l  (1936), the  two s ix-membered rings in the  
fluorene molecule are each t i l ted  up about  20 ° out  of the  
plane of the  f ive-membered ring. I n  contrast ,  recent  
stereochemical  (Weisburger et al., 1950) and  ul t ra-violet  
spectroscopic (Merkel & Wiegand,  1947, 1948) studies on 
fluorene and  an  X- ray  analysis  (Fenimore, 1948) of the 
closely re la ted bifluorene (d ibiphenylene-e thylene)mole-  
cule indicate  a un ip lanar  s t ruc ture  for the  fluorene 
carbon skeleton. Since the  details  of the fluorene s t ructure  
are of some interest  f rom the  point  of view of valence 
theory  and  chemical  r eac t iv i ty  (Lothrop, 1939) and  in 
relat ion to carcenogenici ty of fluorene der ivat ives  (Miller 
et al., 1949; Sandin  et al., 1952), a new X- ray  analysis  of 
fluorene has  been unde r t aken  in this  laboratory.  

Crystals  of fluorene have been found to be ortho- 
rhombic,  of space group P n a  or Pnam, with  four molecules 
per  un i t  cell, and  wi th  a = 8.50, b = 5-71, c = 19.00/~, 
in essential  agreement  wi th  the  da t a  of Iball .  W i t h  the 
use of the Weissenberg mult iple-f i lm technique and  
Cu Kc~ radiat ion,  da t a  have  been obta ined  for the  zero 
and  higher  layers  for ro ta t ions  about  the three  pr incipal  
axes. I n  all, 210 reflections have  been recorded and  thei r  
intensi t ies  es t imated  visually,  the  number  being l imited 
so far because of difficulties in preserving the  volati le 
crys ta l  specimens. L imi ted  success in preserving the  
crystals  was a t t a ined  b y  coat ing t hem wi th  di luted 
colorless nail  polish. 

The d is t r ibut ion  of peaks  in a Pa t t e r son  project ion 
[010] s t rongly  suggested space group Priam. The p lanar  
model  below (similar to Iba l l ' s  f irst  t r ia l  s t ruc ture  and  to 
Fenimore ' s  model for half  the  bifluorene molecule) was 
adopted.  Sat i s fac tory  pre l iminary  agreement  between 
calculated and  observed s t ruc ture  factors for the  reflec- 
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t ions of the  three  pr incipal  zones was obta ined  for a 
s t ructure  hav ing  the  model  molecule oriented parallel  
to z wi th  the  point  0 a t  x/a----0.353, y/b----0.431, 
z/e ---- 0-250, wi th  an  angle of 30.5 ° between the  line OP 
and  the  y axis. The rel iabi l i ty  factor  X(llFo[- ]Pcl])+ 2:[FoJ 
was 0.22. The value of B i n  the tempera ture  fac torwas  
4.6 × 10 -1~ cm ~. 

Elec t ron-dens i ty  project ions [100], [010], and  [001] 
were computed  using X-RAC. The [100] project ion shows 
each molecule, bu t  no t  each a tom,  resolved. I n  the  [010] 
project ion carbons 2, 3, 7, 8, 10, 11, 12, and  13 are clearly 
resolved, and  thei r  posit ions show the approx imate  cor- 
rectness of the  angular  or ienta t ion of the  benzene nuclei 
as given in the  model.  In  the  [001] project ion,  each mole- 
cule is seen edgewise as one l ink in a zigzag chain.  The 
shape and  dis t r ibut ion of contours  in th is  project ion are 
consis tent  only wi th  a s t ruc ture  in which deviat ions from 
un ip l ana r i ty  are no more t h a n  tr ivial .  

The essential correctness of the  proposed p lanar  struc- 
ture  of fluorene is regarded as established. The process of 
ref inement  is being carried out,  and  efforts are being made  
to record more of the  1090 reflections theore t ica l ly  access- 
ible using Cu K ~  radiat ion,  in the  hope of achieving a ve ry  
accurate  s t ruc ture  determinat ion.  

We grateful ly  acknowledge the  kindess of Prof.  R a y  
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