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Summary 

Severa l  c o m p o u n d s  be long ing  to  the  g roup  of para- 
subs t i t u t ed  N-a ry lg lyc ines  h a v e  been  found  to  exh ib i t  
p ro n o u n ced  t ube rcu lo s t a t i c  a c t i v i t y  in vitro, b u t  a r e t o o  
t ox i c  for p rac t i ca l  app l ica t ion .  The  re la t ionsh ip  b e t w e e n  
chemica l  s t ruc tu re  and  a c t i v i t y  is s imi lar  to  t h a t  ob-  
se rved  in t he  g roup  of th iocarbani l ides .  

A Cycloisomerization Reaction of 
Di-(p-halogenophenyl)-trifluoromethyl-carbinols 

Di- (p-halogenophenyl)-trifluoromethyl-carbinols (1, 
X = halogen)  x dissolve in c o n c e n t r a t e d  su lphur ic  acid 
w i t h  an  in tense ly  purp le  colour  (Amax = 570-580 m/~) 
which  changes  r ap id ly  to  orange (Amax = 495 m/~) ; th is  
change  is a c c o m p a n i e d  by  fp rma t ion  of the  cor respond-  
ing  h y d r o h a l o g e n i c  acid, H X .  W h e n  the  orange  so lu t ion  
is poured  in to  water ,  I I I  (x  = halogen,  R = H ;  re.p: 
192-193 °) is :[ormed. W h e n  m e t h y l  a lcohol  is e m p l o y e d  

i n s t e a d  of water ,  t he  m e t h y l  e the r  I I  is ob ta ined .  I n  a si- 
mi l a r  c y c l o d e h y d r a t i o n  reac t ion  benzi l ic  acid is con- 
v e r t e d  b y  a l u m i n i u m  chlor ide  in to  fluorene-9-carboxy- 
lic acid  2. 
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T h e  s t ruc tu re  of  I [  was p r o v e n  as fol lows:  t he  t r i f luoro-  
m e t h y l  g roup  is c o n v e r t e d  eas i ly  b y  m e t h a n o l i c  a lka l i  to  
a c a r b o m e t h o x y  g roup  ( IV;  m.p.  129-130°). Ox ida t ion  of 
I V  w i t h  a lkal ine  h y d r o g e n  pe rox ide  gave  a ye l low k e t o n e  
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C14H8C102. (m.p. 181-182°),  wh ich  was shown to be 3- 
me thoxy-6 -ch lo ro f luo renone  (V) by  an unambiguous 
synthesis ,  s t a r t i n g  f rom 4-ch loro-an thran i l i c  acid and 
anisole.  

The  fol lowing m e c h a n i s m  for the  fo rma t ion  of I I  from 
I (X = C1) appears  reasonable .  In  t h e  c a r b o n i u m  ion VI 
which  is fo rmed  when  I is d issolved in concen t ra t ed  sul- 
phur i c  acid, one of  the  ha logen  a toms  is non-aromatic 
and  reacts  w i t h  t he  acid  to V I I ~ V I I I .  This  is ey- 
clized w i t h  e l imina t ion  of a p ro ton ;  t he  p r o d u c t  reacts 
w i th  m e t h a n o l  or  wa t e r  to give I I  or  l I I ,  respect ively.  

S. COHEN and A. KALUSZYNER 

Research Laboratories, Medical Corps, Israel De]ence 
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Rdsurnd 

Une solut ion de di-(p-chloroph~nyl)- t r i f luorom6thyl-  
carb inol  dans  l ' ac ide  su l fur ique  eoncentr6 ,  dilu6e S l'eau 
ou au m6thanol ,  donne  na issance  A du chloro-3-hydroxy- 
(ou m6thoxy- ) -6 - t r i f l uo rom6thy l -9  fluor&ne. Le  comp0s6 
m~thoxyl6 ,  apr~s l ' a lcoolyse  a lca l ine  du groupement 
- C F  3, a 6t6 d6grad6 au f luor6none cor respondant ,  d0nt 
la synth6se  a 6t6 realis6e i n d 6 p e n d a m m e n t .  

Q uant i ta t i ve  D e t e r m i n a t i o n  of B o n e  Minerals  
f r o m  R o e n t g e n o g r a m s  

Dens i t ome t r i c  m e a s u r e m e n t s  of r ad iog rams  have been 
m u c h  used to  e s t i m a t e  t he  nf ineral  c o n t e n t  of bones 1 
H o w e v e r ,  t h e  a p p a r a t u s  r equ i r ed  is expens ive  and 
c o m p l i c a t e d  and  t h e  t e c h n i q u e  is tedious.  Moreover, 
because  the  mate r ia l s  which  absorb  roen tgen  rays are 
n o t  r a n d o m l y  d i s t r ibu ted ,  sub j ec t i ve  j u d g e m e n t  plays 
an  i m p o r t a n t  role in t he  se lect ion of t h e  areas  to be 
measured .  Besides  t h e  dange r  of sub j ec t i ve  bias, the 
u n e v e n  d i s t r ibu t ion  of minera l s  renders  t h e  interpreta- 
t ion  of t he  d a t a  o b t a i n e d  b y  d e n s i t y  measurements 
r a t h e r  diff icult ,  as has  been  shown in connec t ion  with 
histological sections ~. 

F o r  o b v i a t i n g  t h e  d i s t r i bu t ion  error ,  .ORNSTEIN 3 de- 
scr ibed a n e w  pho tog raph i c  me thod .  A spec imen to be 
e x a m i n e d  was pho tog raphed .  The  emuIs ion  was develop- 
ed to  p roduce  a 7 va lue  = 1. A pos i t ive  p r in t  was then 
m a d e  us ing a pho tog raph i c  enlarger .  The  posi t ive  image 
was deve loped  t o  p roduce  a y v a l u e  = 1. The  images of 
i nd iv idua l  nucle i  were  cu t  o u t  of t h e  film, and the 
a m o u n t  of s i lver  pe r  image  was de te rmined .  ORNST~IS 
s t a t ed  t h a t  t h e  use of s i lver  e s t ima t i on  m e t h o d  in film 
b lacken ing  m e a s u r e m e n t s  m i g h t  be  a t  leas t  as accurate 
as t he  dens i t ome t r i c  scann ing  me thods .  Moreover,  it is 
fas te r  and  requi res  fa i r ly  s imple  and  inexpens ive  appa- 
ra tus .  

Theore t i ca l ly  t h e  same  m e t h o d  could  be  expected to 
a p p l y  equa l ly  well  to  q u a n t i t a t i v e  roentgenological 
s tudies  of bones  4. ORNSTEIN'S m e t h o d  has  been modified 
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by me a n d  t h e  r e s u l t s  h i t h e r t o  o b t a i n e d  w i t h  t h e  modi f i -  
ed m e t h o d  s e e m  p r o m i s i n g .  

Basa l  p h a l a n g e s  of  h u m a n  f ingers  were  f o u n d  con-  
venient  for  t h i s  k i n d  of s t u d y .  T h e  h a n d  was rad io-  
graphed in  a p e r s p e x  t r a y  w i t h  a l a y e r  of wa te r ,  as 
JACKSON 5 h a s  p roposed .  JACKSON'S m e t h o d  was  modi -  
fied b y  u s i n g  o n l y  a 3.5 c m  t h i c k  l a y e r  of w a t e r  a n d  
placing a 1 -2  c m  t h i c k  p l a t e  m a d e  of a m o d i f i e d  Co- 
lumbian  p a s t e  u n d e r  t h e  basa l  p h a l a n g e s  to  be  e x a m i n e d .  
The t h i c k n e s s  of t h e  p l a t e  used  d e p e n d e d  o n  t h e  t h i c k -  
ness of t h e  b a s a l  p h a l a n x  to  b e  e x a m i n e d ,  becaus e  t h e  
distance b e t w e e n  t h e  u p p e r  su r face  of t h e  f inge r  a n d  t h e  
bo t tom of t h e  p e r s p e x  t r a y  was  k e p t  c o n s t a n t .  T h e  
modified C o l u m b i a n  p a s t e  c o n t a i n e d  fo l lowing  a g e n t s :  

P a r a f f i n  w a x  . . . . . .  90.0 g 
B e e s w a x  . . . . . . . .  110.0 g 
B i r c h  saw d u s t  . . . . .  28-0 g 

This pa s t e  c o r r e s p o n d e d  to  t h e  a b s o r p t i o n  qua l i t i e s  
of the  sof t  p a r t s  s u r r o u n d i n g  f inger  p h a l a n g e s .  

The r o e n t g e n o g r a m s  were  d e v e l o p e d  to  p r oduce  a y 
value a r o u n d  3. Two  re fe rence  s y s t e m s  were  used  for  
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the dens i ty  c o n t r o l  of f i lms.  T h e  o t h e r  cons i s t ed  of 
perspex boxes  c o n t a i n i n g  v a r i o u s  a m o u n t s  of b o n e  
powder m a d e  of bee f  bones .  T he  o t h e r  r e fe rence  s y s t e m  
was a se t  of s t a n d a r d  bones ,  i.e. b a s a l  p h a l a n g e s  w i t h  
varying m i n e r a l  c o n t e n t s  ,of f inge r s  o b t a i n e d  f rom 
autopsied s u b j e c t s .  T h e s e  b a s a l  p h a l a n g e s  were  e m b e d -  
ded in to  a l a y e r  of t h e  mod i f i ed  C o l u m b i a n  p a s t e  
corresponding t o  t h e  so f t  p a r t s  a n d  a 1 -2  c m  t h i c k  l aye r  
of the  modi f i ed  C o l u m b i a n  p a s t e  was  p l aced  u n d e r  t h e m  
to make  t h e i r  d i s t a n c e s  to  t h e  b o t t o m  of t h e  p e r s p e x  t r a y  
constant ,  B o t h  r e fe rence  s y s t e m s  were  u s u a l l y  rad io-  
graphed t o g e t h e r  w i t h  t h e  h a n d  to  b e  e x a m i n e d .  T h e  
tube d i s t ance  was  f ixed  a t  1~6 m, a n d  t h e  e x p o s u r e  was  
40 mAs a t  60 k V p  w i t h  a s t a n d a r d  X - r a y  m a c h i n e ,  

S i emens  R o e n t g e n k u g e l .  T h e  f i lms  were  d e v e l o p e d  w i t h  
c o n t i n u o u s  a g i t a t i o n  for 5 m i n  a t  20°C w i t h  K o d a k ' s  
D - 1 9 b  deve loper .  T h e  f ixa t ion ,  w a s h i n g  a n d  d r y i n g  w e r e  
m a d e  u n d e r  s t r i c t l y  s t a n d a r d i z e d  c o n d i t i o n s .  K o d i r e x  
non - sc reen  r o e n t g e n  f i lm was  used.  T h e  i m a g e s  of t h e  
p h a l a n g e s  to  be  e x a m i n e d  a n d  those  of t h e  s t a n d a r d  
bones  a n d  t h e  p e r s p e x  boxes  were  c u t  o u t  of t h e  r a d i o -  
g rams .  The  a reas  of t h e s e  images  were  t h e n  m e a s u r e d  
a n d  t he  s i lve r  c o n t e n t s  d e t e r m i n e d .  I n s t e a d  of t h e  
v a r i o u s  m e t h o d s  m e n t i o n e d  b y  MEES 8, VOLHARD'S in-  
d i r e c t  t i t r a t i o n  7 was  used  t a k i n g  i n t o  a c c o u n t  t h e  
c o m m o n  p r inc ip l e s  of a c c u r a c y  for  v o l u m e t r i c  m e t h o d s  
s t a t e d  b y  CON'~VAY s. Th i s  d e t e r m i n a t i o n  p r o v e d  to  be  
f a s t  a n d  i n e x p e n s i v e  a n d  t h e  e r ro r  of m e t h o d  p r o v e d  t o  
be  m o d e r a t e ,  w i t h i n  t h e  r a n g e  used  a b o u t  0 .3%.  

To  c h e c k  t h e  a c c u r a c y  of t h i s  r o e n t g e n o l o g i c a l  m e t h o d ,  
le f t  h a n d s  of 86 a u t o p s y  s u b j e c t s  were  r a d i o g r a p h e d  as  
desc r ibed .  E v e r y  h a n d  was  e x p o s e d  twice  o n  two  pieces  
of K o d i r e x  n o n - s c r e e n  f i lm p l a c e d  o n  a n o t h e r .  T h u s ,  
four  r o e n t g e n o g r a m s  were  o b t a i n e d  in  e v e r y  case.  C u r v e  
was p r e p a r e d  in  w h i c h  t h e  s i lve r  c o n t e n t  was  p l o t t e d  
a g a i n s t  t h e  t h i c k n e s s  of b o n e  p o w d e r  l aye r  in  t h e  p e r s p e x  
boxes .  O n l y  s u c h  f i lms,  f r o m  w h i c h  a good c u r v e  was  
o b t a i n e d  a n d  t h e  s i lve r  c o n t e n t s  of t he  images  of t h e  
s t a n d a r d  b o n e s  were  w i t h i n  p r e v i o u s l y  d e t e r m i n e d  
l imi t s ,  we re  u sed  in  ana ly se s .  T h e s e  c o n d i t i o n s  were  
fulf i l led in  46 cases.  I n  t h e s e  cases  t h e  b a s a l  p h a l a n g e s  
were  r e m o v e d  a n d  t h e i r  v o l u m e  a n d  m i n e r a l  c o n t e n t s  
were  d e t e r m i n e d .  T h e  F i g u r e  shows  t h e  e s t i m a t e d  
m i n e r a l  c o n t e n t  as p l o t t e d  a g a i n s t  t he  a c t u a l  c o n t e n t  
found .  T h e  e r r o r  of m e t h o d  of s u c h  a n  e s t i m a t e  was  
c a l c u l a t e d  b y  reg ress ion  a n a l y s i s  (ER:i.NK6 et el3) t o  b e  
a b o u t  3 .6%,  a n d  t h e  s t a t i s t i c a l  pos s ib i l i t y  to  o b t a i n  a n  
e r ro r  g r e a t e r  t h a n  a b o u t 7 . 2 %  is 5 t i m e s  in 100 a n a -  
lyses 9. 

T h i s  m e t h o d  h a s  also b e e n  u sed  in  a s t u d y  o n  t h e  
m i n e r a l  c o n t e n t s  of  t he  p h a l a n g e s  of  t h e  f ingers  in  l iv ing  
s u b j e c t s  su f fe r ing  f rom r h e u m a t o i d  a r t h r i t i s  (to be  
pub l i shed ) ,  

P.  VIRTAMA 

Department  o/ A n a t o m y ,  Universi ty  o/ Hels inki ,  De- 
cember 5, 1956. 

Zusammenfassung  

E i n e  n e u e  r 0 n t g e n o l o g i s c h e  M e t h o d e  fiir  die B e s t i m -  
m u n g  des  M i n e r a l g e h a l t e s  i m  K n o c h e n  wi rd  b e s c h r i e b e n .  
Die G e n a u i g k e i t  k o n n t e  d u t c h  V e r m e i d u n g  de r  Feh l e r ,  
die w e g e n  d e r  u n r e g e l m S s s i g e n  V e r t e i l u n g  des  a b s o r -  
b i e r e n d e n  ° M a t e r i a l s  e n t s t e h e n ,  e r h S h t  we rden .  

C. E. K. MEES, The theory o] the photographic process (The 
Macmillan Company, New York 1954), 

A. J. VOGEL, A text-bock o! quantitative inorganic analysis. 
Theory and practice (Green and Co., London, New York, and 
Toronto 1053). 

s E. J. CONWAY, Microdi/[usion analysis and volumetric error 
(Crosby Lockwood & Son, London 1050). 

g Mr. J. KIItLBERG has calculated by multiregression analysis the 
optimum equation necessary for obtaining the estimates. I am very 
grateful to him. 

s H. JACKSOn, Brit. J. RadioL 24, 613 (1951). 


