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The crystal  s t ructure of chrysene has been re-invest igated 
with  a view to obtaining the C-C bond lengths.  S tar t ing  
from the approximate  atomic coordinates given by  Ibal l  
(1934), fur ther  (hOl) and (0kl) Fourier  syntheses have 
been computed wi th  Ibal l ' s  s t ructure  factors (which were 
obtained by  using an in tegrat ing photometer  on Weissen- 
berg photographs)  together  wi th  some addit ional  struc- 
ture factors obtained by visual est imates of the in tens i ty  
on photographs  t aken  recently.  The complete three- 
dimensional da ta  for Cu K s  radia t ion is being collected 
and i t  is hoped to improve on the accuracy obtained so 
far from two-dimensional Four ier  syntheses.  However,  
as the three-dimensional  work will take some t ime to 
complete, this  note gives the present  position. 

The atomic coordinates have been refined in the fol- 
lowing way :  

(a) Two-dimensi0nal Fourier syntheses were computed 
on the (0kl) and (hOl) zones, all the observed s t ructure  
factors being used in each case. The electron-density 
peaks were determined by  the semi-analyt ical  method  of 
Burns  & Iball  (1955) modified sl ightly to take  advantage  
of the suggestions pu t  forward by  Megaw (1954). The 
modification consists of using eleven points  surrounding 
the highest  recorded electron densi ty  and, from three 
l inear combinations of these points,  construct ing three 
curves which should intersect a t  the true peak position. 
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Usual ly  the curves enclose a small t r iangle  and the  cen- 
t roid is t aken  as the t rue position. In  addi t ion,  the  
logari thms of the  densities are used instead of the  electron 
densities themselves. 

(b) Wi th  the coordinates obtained from (a) all  the 
s t ructure factors for the two zones were calculated,  in- 
cluding those too small to be observed. Errors  due to 
series te rminat ion  and overlapping were corrected by  
(i) computing new Fourier  syntheses  bu t  now including 
the calculated value of the missing reflexions in the  
Cu K s  reciprocal-lattice sphere (hydrogen a toms were 
t aken  into account  in calculat ing the s t ructure  factors);  
(ii) determining the true electron peak positions by  the 
above method  again;  and then  (ifi) correcting for the 
effect of nearest  neighbours, as was done in the case of 
fluorene (Burns & Iba l l ,  1955). In  the case of fluorene, 
however, the table of corrections was obtained by the use 
of an atomic profile given by  ~(r) = A exp [--pr~], which 
does not  have the diffraction ripples which cause series- 
te rminat ion  errors. In  the present  work a table  of cor- 
rections has been constructed from the atomic profile 
obtained by  calculat ing the integral  

I 
8o 

~'(r) = 2z~sf(s). J0 (2~rs) d s ,  
0 

where f(s) is the  C u K ~  scat ter ing curve for carbon, 
te rmina ted  at  sin 0 ---- 1. (I t  is desirable when one is using 
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this m e t h o d  to know the upper  l imit  of in tegrat ion pre- 
cisely, and  tha t  is why  the  calculated structure factors 
of the  unobserved reflexions wi thin  the  Cu K s  reciprocal- 
latt ice sphere were included in the  Fourier  synthesis.) 
The profile obtained in this way does have diffraction 
ripples and is likely to give a t ruer  value for the correction 
for series-termination errors. 

The (hO1) zone ~'o synthesis (Fig. l(a)) was computed  
at  intervals of a/60 (=  0.140 A) and  c/240 (---- 0.105 A). 

C 1-/~23 D 

(b) I 1.h03 H 

Fig. 1. (a) C]~sene (CzsHzo): electron-de~ity map of projec- 
tion on (010). (b) Bond lengths (A) and angles (°). 

Every  a tom gives a resolved peak in this projection, and  
the correct positions for the  electron-densi ty  max ima  can 
be de te rmined  with considerable accuracy. 

The observed and  calculated structure factors agree 
very well if McWeeny's  (1951) scat ter ing curve for carbon 
is used wi th  a tempera ture  factor (B) of 3"97 A 9". The 
reliability indices R(----X[Fo[--]Fc[-~[2"o[), including 
only those planes actually observed, are, R(Okl)= 13.1%, 
R(hOl) = 9.3%. 

Referring the coordinates to orthogonal  axes x', y and  
z', where x' and  y are parallel to a and b respectively, 
and z' is perpendicular  to the  plane (001), the mean  plane 
of the molecule is given by the  equat ion  

0.8559x' q- 0.4789y + 0.1952z' -- 0 .  

The crystals are monoclinic wi th  

a ---- 8-39, b --- 6.20, c = 25-20 A, fl = 116.2°; 

space group, I2/c; 4 molecules per uni t  cell. The maxi- 
mum,  mean  and r.m.s, values for the  distances of the 
a toms from the mean  plane are, respectively, 0.031, 
0-012, 0.0145 A. 

The bond lengths and  bond angles are shown in Fig. 
l(b). The mean  bond length is 1-4085 A and the  m a x i m u m  
deviat ion from this mean  is 0.0265 A, which is not  statisti- 
cally significant if we take the  r.m.s, value of the  devia- 
t ion of the a toms from the  mean  plane as a measure of 
the  accuracy of the  atomic coordinates. 

Pr i tchard & Sumner  (1954) have recently calculated 
the  bond lengths in chrysene using a self-consistent 
molecular-orbital  approximat ion,  and  Table 1 gives a 

Table 1. Bond lengths in chrysene 

Expt. M.O. S.C.M.0. 
Bond (A) (A) 
A - B  1.409 1.426 1.438 
B-C 1.433 1.404 1.423 
C-D 1.423 1-381 1-363 
D-E 1.387 1.398 1.423 
E-/~ 1-392 1-380 1.363 
• '-G 1-435 1.407 1.424 
G-H 1.410 1.417 1.439 
H - I  1.403 1.372 1.355 
A-A" 1.402 1.413 1-438 
B-G 1.390 1-414 1-388 

comparison of the exper imental  and the  two theoret ical  
values, M.O. and  S.C.M.O., quoted from their  paper. 

The agreement  be tween exper imental  and theoretical  
values is not  very  good but  it is perhaps significant t ha t  
there is a wider range of values in the calculated bond 
lengths than  in those found experimental ly.  

We wish to t hank  Miss V. R. S. t t u t t o n  for assistance 
with some of the  computat ions.  This work has been sup- 
por ted by grants  to one of us (J. I.) from the Royal  
Society and the  Brit ish Empire  Cancer Campaign. 
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In  a previous publicat ion bearing the  above ti t le (Azaroff, 
1955), it  was s ta ted  tha t  the  polarization correction for 
the  equi-inclination me thod  would have to be deter- 
mined,  individually,  for each reflection. In  a recent  
publication,  Whi t t ake r  (1953) has derived a straight- 
forward equat ion using reciprocal-lattice coordinates, 
p, v, and F, for performing these calculations for an entire 
level a t  a t ime. A new calculation, however,  should be 

made  for each new crystal. The purpose of this note  is to 
correct the  omission of this reference from the  original 
paper. 
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