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Al though it  has f requent ly  been pointed out t ha t  the  
so-called ' reliabil i ty index' ,  R ---- ,Y,[ IFol --]Foil - X[Fo[, is 
not  a t ru s twor thy  measure of the correctness of a struc- 
ture or of the relat ive accuracy of different structures,  
it is still used in these ways  to a considerable extent .  
There have been several recent examples of incorrect 
s t ructures for which reasonably  low overall R values 
were reported. These include fl-selenium (Burbank,  1952; 
Marsh, Paul ing  & McCullough, 1953), 2,2'-di-(1,3- 
dioxaeyclopentyl)  (Furberg & Hassel,  1950), p-nitro- 
aniline (Abrahams & Robertson,  1948; Donohue & 
Trueblood, 1956), diacetylene dicarboxylic acid d ihydra te  
(Dunitz & Robertson,  1947), purpurogal l in  (Dunitz, 
1952), and t r iphenylene  (Klug, 1950; Vand  & Pepinsky,  
1954; Pinnock,  Taylor  & Lipson, 1956). None of the 
above contains disproport ionately heavy  atoms, which 
tend usual ly  to accentuate  the diff iculty of deciding, 
on the basis of R alone, whether  or not  a s t ructure  is 
correct (Lipson & Cochran, 1953). 

Some of these s tructures have been discussed recent ly 
in scat tered places, usual ly  in the course of a review or 
a par t icular  s t ructure  determinat ion.  I t  is the purpose 
of this  note to draw a t ten t ion  specifically to this problem 
and to urge all who are act ive in s t ructure  determinat ion 
by X- ray  methods to s tudy  these examples carefully. 
The last  two will not  be discussed here; no details con- 
cerning purpurogall in have yet  been published, and the 
incorrect and presumably  correct t r iphenylene structures 
have been reviewed in detail  recently by  Pinnock etal.  
(1956). 

In  each of the other  four s tructures the s i tuat ion is 
similar in t h a t  the  R values for certain classes of reflec- 
t ions (with which one could dist inguish the correct and 
incorrect structures) were signif icantly greater  than  for 
other  (non-distinguishing) classes, the reported incorrect 
Fourier  projections showed dis tor ted peaks and  some 
spurious maxima,  and, a t  least  for the first  three com- 
pounds as well as for t r iphenylene,  the incorrect struc- 
tures were all featured by  an abnormal  distance or other 
unusual  s t ructural  feature.  Each  of these difficulties 
was el iminated in the correct structure.  Burbank  (1952) 
was able to refine his incorrect project ion of the (h/c0) 
da ta  for fl-selenium only to 30.8%, a l though the other  
two zones gave an  R of 18.7 % ; in the correct projection, 
R for (h/c0) fell to 17.5%. F u r b e r g &  Hassel  (1950) could 
not  refine their  incorrect project ion to give R below 38 % ; 
the  corresponding correct project ion gave an  R of 13%. 
Duni tz  & Robertson (1947) were unable  to refine thei r  
incorrect (0/cl) projection to give R less t han  30%; for 
the-cor rec t  projection,  the  final R was 14.8%. As an  
experiment ,  we a t t empted  to refine the incorrect p- 
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ni troanil ine s t ructure  of Abrahams & Rober tson (1948) 
by  eight cycles of least squares;  R for the (hO1) reflections 
fell to 13.0%, while t h a t  for (h/c0) was 25.8%, and t h a t  
for (0/Cl) was 30.3%. The (hOl) project ion was correct, 
the other two were incorrect. The overall agreement  
index was 20.1%. Since these values were obtained wi th  
individual  anisotropic tempera ture  factors for each ate)m, 
and  sl ight ly different scale factors and individual  para- 
meters  for each zone, t hey  are not  s t r ic t ly  comparable 
to the corresponding values (18.2, 22-1, and 18-5%) for 
the correct structure,  for which an overall isotropic tem- 
perature  factor and  single scale factor (which increase R 
by  about  4%) were used (Donohue & Trueblood, 1956). 
They  do, however, demonst ra te  t h a t  a quite respectable 
overall agreement  index m a y  be obtained wi th  an  in- 
correct structure.  

Clearly one mus t  not  only always examine carefully 
the individual  observed and calculated ampli tudes,  
pay ing  par t icular  a t t en t ion  to a n y  serious and  possibly 
sys temat ic  discrepancies, bu t  also examine cri t ically the 
electron-density distr ibutions,  and  be especially wary  of 
very  peculiar s t ructural  features. I t  is undoubted ly  
significant t h a t  s t ructural  abnormali t ies  are present  in 
most  of the incorrect s t ructures  cited here and  in other  
similar discussions (Lipson & Cochran, 1953); these 
features are wha t  usual ly  led to the fur ther  invest igat ion 
of what  had been, or might  have been, assumed correct. 
Obviously m a n y  spurious s t ructures  m a y  not  have  struc- 
tural  anomalies serious enough to have provoked critical 
re-examination.  
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