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D I S P U T A N D U M  

Conformat iona l  Control  of Bond Migration 
in the D - H o m o  Rearrangement  
of 17 -Hydroxy-20-Keto  Steroids 

I n  a r e c e n t  p a p e r  ~ w i th  the  above  ti t le,  i t  is c la imed 
t h a t  ' a  c o n v i n c i n g  e x p l a n a t i o n  for the  differences in bond  
m i g r a t i o n  i n v o k e d  b y  r eagen t  as well as b y  steroid con- 
f i gu ra t i on  a t  C-17 [in 17-hydroxy-20-ke to  s teroids]  has  
n o t  ye t  a p p e a r e d '  a n d  ' i t  is proposed t h a t  the  fac tor  con- 
t ro l l ing  t h e  b o n d  m i g r a t i o n  in t he  r e a r r a n g e m e n t  of 
these  s y s t e m s  is a c o n f o r m a t i o n a l  one ' .  

As fa r  as c a n  be  a sce r t a ined  th i s  is the  first t ime  t h a t  
t h i s  ' un i f ied  r a t i ona l e  for the  observed  p h e n o m e n a l  has  
been  p u b l i s h e d  in Engl ish ,  The  same suggest ion was, 
however ,  m a d e  some years  ago in F rench  ~ and  expert-  

a N. L. WENDLER, D. TAUB, and R. FIRESTONE, Exper. 15, 237 
(1959). 

I. ELFHLMOFF-FELKIN, Bull. See. ehim. 1956, 18-15. See p. 18.t9: 
Influence de la conlormation de l'dtat de transition sur le r6sultat de la 
rdaction. 

m e n t a l  s u p p o r t  for i t  has  since been  o b t a i n e 0  in the  case 
of the  Lewis acid ca ta lysed  r e a r r a n g e m e n t  3. 

IRI~NF, ]:-,Lt'I 11 MOFF- FF. I.,K 1 N 

Centre National de la Recherche Scienti/ique, _Paris, 
J tdy  7, 1959. 

In  our  recen t  ar t ic le  of the  above  t i t le  in E x p e r i en t i a  
we regre t  t h a t  t h r o u g h  inadve r t ence  on  our  par t ,  we fitiled 
to ci te  a n  earl ier  exposi t ion  on th i s  sub jec t  b y  I. ELI, ttl- 
MOFI~-FELKir¢ (Bull. Soc. ch im.  1956, 1845) dea l ing  w i th  
the  appl ica t ion  of th is  concep t  to  the  l .cwis-acid ca t a lyzed  
r ea r r angemen t .  

N. I,. Wrrql)LF.R, I). 'l 'atrlL 
an d  I{. FIRI':STONI,: 

Merck & Co., Rahway, N. J. ,  Ju ly  27, 1959, 

a I. F.LFIlIMOFF-|:I~LI~:IN altd A. SKtlOlUH~:, C. R. Aead. Sci, Paris 
246, 7-197 (I958); Client. Allstr. ,52, 1852.1 (1958). Details in thill. 
Soc. chini, 1959, 7.12. 
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S T U D I O R U M  P R O G R E S S U S  

On Factors  Involved in the Mechanism 
of ' Tas te -B l indness '  

]3y R. FISCUER and F. GRIFFIN* 

T a s t e  s ens i t i v i t y  to  p h e n y l t h i o u r e a ,  also called pheny l -  
t h i o c a r b a m i d e  (PTC), a n d  to  o t h e r  s t ruc tu ra l ly  re la ted  
a n t i - t h y r o i d  c o m p o u n d s  ha s  been  shown to  follow a 
b i m o d a l  d i s t r i b u t i o n  1,z. R e c e n t  d a t a  a conf i rm the  7 :3  
r a t io  of t a s t e r s  to  n o n - t a s t e r s  in a Caucas ian  popula t ion  
of a d u l t s  a n d  are  in  a g r e e m e n t  w i t h  the  genetic  hypothes is  
t h a t  n o n - t a s t i n g  is a single recessive charac ter .  

I t  h a s  also been  r e p o r t e d  a t h a t  i t  is t he  ind iv idua l ' s  
own  sa l iva  t h a t  is necessa ry  for t a s t i ng  PTC and  re la ted 
compounds. The nature of this 'saliva factor', however, 
was not elucidated. FAWCETT and ][(IRK'~VOOD 5 have 
p r e s e n t e d  ev idence  as to  t h e  presence  of a soluble enzyme 
sys tem,  t y r o s i n e  iodinase% in  t h e  pa ro t i d  a n d  submaxi l -  

* Research Division, Columbus Psychiatric Institutc and Hospi- 
tal, The Ohio State University College of Medicine, Columbus [Ohio}. 

1 H. HARRIS, An Introduction to Human Biochemical Genetics, 
Chap. VIII (Cambridge University Press, London 1955), p. 69. 

J. MorrR, Ann. Eugen., London 16, 282 (1951). 
B. B. MERTOr¢, Acta Genet. statist, med. 8, 114 (1958). 

4 j .  COHEN and D. P. OGDEN, Science 110, 522 (1949). 
D. M. FAWOETT and S. KIRKWOOD, J. biol. Chem. 209, 2.19 

(1954). 
Which needs cupric ion and tyrosine tosyuthctizc free monoiodo- 

tyrosinc; the system also requires hydrogen pcroxidc for the pcroxi- 
dation of iodideL 

7 N. M. ALEXA/~'DER, J. bioL Chem. 234, 1530 (1959). 

lary glands,  and  asked e m p h a t i c a l l y :  ' W h a t  o n  e a r t h  is 
th i s  enzymc  sys tem doing in the  sa l iva ry  g lands  ? s How- 
ever,  a connec t ion  be tween  tyros inc  iodinase an d  t h e  
' sa l iva  factor '  was not  suspected.  

Recent ly ,  while conf i rming  the  exis tence  of the  dis- 
pu ted  9,i0 ' sa l iva  factor '  (to be publ ished)  we were for tu-  
na te  in ob ta in ing  ( th rough  the  cour teous  ass i s tance  of 
l)r. S. GARN, Yellow Springs,  Ohio) a pape r  of N. "FuRNm~ 
et al. n repor t ing  p ro te in  bouml  iodine (PBI)  an d  t o t a l  
iodine wducs  in t h e  sa l iva  of t h i r t y  ch ik l rcn  8 -14-yea r s  
old f rom a m o n g  thc  school  populatio,1 b r o u g h t  to  t h e  
Fo r s y t h  t )en ta I  I n f i r m a r y  for Chi ldrcn  for d e n t a l  exami -  
na t ion  and  t r e a t m e n t .  W h e n  ana lyz ing  the  d i s t r i b u t i o n  
of free iodine (which we ob t a ined  b y  d e d u c t i n g  t h e  I ' B I  
from the  to ta l  iodinc for each child) in the  sa l iva  of 
TURNF.R'S subjects ,  we found t h a t  i t  r e sembled  t h a t  of 
t as te  b l indness  to  PTC and  re la ted  c o m p o u n d s  measu red  
in young ind iv idua ls  1~. I t  is p robab le  t h a t  the  r e semblance  
would be more s t r ik ing  if TURNI.:R'S sub jec t s  w c r e a  r an -  
dom sample  r a t h e r  t h a n  a ' d en t a l '  popuh t t i on  an d  if t h e  
age group  of b o t h  popu la t ions  wcrc exac t ly  m a t c h e d ;  t im 
reason for th i s  be ing  t h a t  t a s t e  t h re sho ld  for PT C is 
a p p a r c n t l y  d i s t r i b u t ed  on a c o n t i n u u m  a t  b i r t h  a n d  
becomes on ly  g radua l ly  b imoda l  d u r i n g  the  g r o w t h  
process. 

Moreover,  an  e x a m i n a t i o n  of thc  d a t a  of WoLvF. a n d  
TURNER x3 shows t h a t  the  a m o u n t  of s;tl iwtry perox idase  

s S. KIRKWOOD, Chem, Canada 7, 23 (1955). 
W.C. BOVD, 1)sychol. Bull. 48, 71 (1951). 

10 j .  COnEt~ anti D, P, Co, iroN, t)sychol, lluil. 4S, 1 (1951). 
11 N. C. TURSl~R, l >. H, I)EMOliE) J .T.  ANI1ERS, aild G. F.. CRO- 

W~:LL, N. Y. State dent. J. "-'e, 13.1 (1956). 
lz 11. HARRIS and I I ,  I-~AI.MIIS, Ann. thigeil., l .ondon 15, 21 (1t.1<19). 
13 ,hi, t), %VOLFE alld N, C. "I'Ui~NI~R .I, dent. Rcs, 36, 8.1"1 {1957). 
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in  4 - 1 5 - y e a r  old i n d i v i d u a l s  is i n v e r s e l y  r e l a t e d  to  t h e  
a m o u n t  of s a l i v a r y  free iod ine  o b t a i n e d  f r o m  t h e  d a t a  
of  TURNER ]~. 
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Distribution of taste-blindness and free-salivary iodine 
in young individuals 

Distribution of phenylthiourea threshold ('taste blindness') in 39 
children 10-11 years of age from HARRIS and KAL~tUS, 1949 (top). 
Distribution of salivary free iodine in 30 children 8-I4 years of age 

(from TURNEK, 1956) (bottom) 

B a s e d  on  t h i s  ( and  o t h e r  e x p e r i m e n t a l )  evidencel~,  we  
conc lude  t h a t  v a r i a t i o n s  in t a s t e  s e n s i t i v i t y ,  of  w h i c h  
t a s t e  b l i n d n e s s  is a n  e x t r e m e  fo rm,  a re  a s s o c i a t e d  w i t h  
gene t i c  v a r i a t i o n s  c o n t r o l l i n g  t h e  a m o u n t  a n d  c o m p o s i -  
t i o n  of  t h e  so lub le  e n z y m e  s y s t e m ,  t y r o s i n e  iod inase  
( ' s a l iva  f ac to r ' ) .  P T C  a n d  r e l a t ed  c o m p o u n d s  c o n t a i n i n g  
t h e  H N - C =  S g r o u p i n g  a re  a p p a r e n t l y  specif ic  i n h i b i t o r s  
of t he  so lub le  e n z y m e  s y s t e m .  T h e i r  b i t t e r  t a s t e  can  be  
mod i f i ed  b y  t h e  v e r y  fac t  t h a t  t h e  s y s t e m  will  a ccep t  a 
n u m b e r  of  s u b s t r a t e s  o t h e r  t h a n ,  b u t  s t r u c t u r a l l y  r e l a t ed  
to,  tyros ine15.  T h e  b i t t e r  t a s t e  of P T C  a n d  r e l a t e d  c o m -  
p o u n d s  c a n  a lso  be  mod i f i ed  b y  i sos te r ic  s u b s t i t u t i o n  
w h i c h  in t u r n  will a l t e r  t h e  spec i f i c i ty  of t he se  c o m p o u n d s  

14 S. KIRK~,VOOD, Enzymes Concerned with the Synthesis o] 3Iono- 
iodotyrosine, in Thyroid and Iodine Metabolism, Report of the 
Twentieth Ross Pediatric Research Conference, Pittsburgh, Feb., 
1956 (Issued by Ross Laboratories, Columbus, Ohio), p.-23. 

x~ On the differential reactivity of n-6-propylthiouraciI with 
the 'saliva factor' of tasters and non-tasters determined with a 
'Spectracord 4000-A' Perkin-Elmer recording spectrophotometer at 
~t ~ ~84 mix, the adsorption maximum of monoiodotyrosine. Ex- 
perimental conditions: saliva diluted 1:5 and <~Tris* - buffered 
to pH 7"2 at 37 ° C ; final concentrations of added n-6-propylthiouracil 
aud monoiodotyrosine are 3.75 × I0 -4 3I and 1,5 × 10 -~ M, re- 
spectively. 

Table 

Phenylthiourea (PTC) solution 
numbers according to 

HARRIS and KALMUS, 1949 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Molar concentration 
of PTC 

8.5 x 10 3 
4-3 × 1 0  -3  
2.1 × 10 -a 
1-1 × 10 -a 
5-3 × 10 -4 
2.7 × 10 -4 
1.3 × 10 -~ 
6-7 x 10 5 
3-3 × 10 -5 
1-7 x 10 -s 
8-3 × 10 -~ 
4.2 × 10 -~ 
2.1 × 10 -¢ 
1.1 × 10 -* 

as  e n z y m e  i n h i b i t o r s .  S u c h  a c o n c e p t  m a y  also a c c o u n t  
for  t h e  o b s e r v a t i o n  t h a t  f r o m  a r e p r e s e n t a t i v e  s a m p l e  of 
t a s t e r s  a n d  n o n - t a s t e r s  ( N - - 3 1 )  t h e  f o u r  ' e x t r e m e  non-  
t a s t e r s '  x6 p r o f e s s  to  h a v e  s i g n i f i c a n t l y  f ewer  food  dislikes 
f ro ln  a l is t  of  120 foods  t h a n  do t a s t e r s  (to be  p u b l i s h e d  
w i t h  S. GARN). H o w e v e r ,  t h e r e  is no  d i f fe rence  in  t as te  
t h r e s h o l d  b e t w e e n  t he se  t a s t e r s  a n d  n o n - t a s t e r s  t o w a r d s  
t h e  ' c lass ica l '  t a s t e  qua l i t i e s  : sweet ,  sa l ty ,  sour ,  a n d  b i t te r .  
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Zztsammen/assung 

D e r  g e n e t i s c h  kon t ro l l i e r t e ,  h o h e  G e s c h m a c k s s c h w e l l e n -  
w e r t  - G e s c h m a c k s b l i n d h e i t  - gegen i ibe r  P h e n y l t h i o -  
h a r n s t o f f  (PTC) u n d  a n d e r e n  b i t t e r e n ,  s t r u k t u r e l l  ~hn- 
l ichen A n t i - S c h i l d d r i i s e n s u b s t a n z e n ,  s c h e i n t  d u t c h  die 
Qualit~tt  u n d  Q u a n t i t ~ t  des  16slichen S p e i c h e l - E n z y m -  
S y s t e m s  T y r o s i n i o d i n a s e  b e d i n g t  zu sein. 

P T C - G e s c h m a c k s b l i n d e  s ind  <~Alles-Esser,>, PTC-  
S c h m e c k e r  h i n g e g e n  we i s en  eine erh/Shte ku l ina r i s che  
Selekt ivi tS. t  auf .  Diese  T a t s a c h e  is t  u m  so i n t e r e s s a n t e r ,  
als de r  S c h w e l l e n w e r t  de r  b e i d e n  G r u p p e n  gegen t ibe r  den 
k l a s s i s c h e n  G e s c h m a c k s q u a l i d i t e n  - siiss, salzig,  sauer  
u n d  b i t t e r  - de r se lbe  ist.  

1~ That is individuals barely able to differentiate a 6 × 10 -a M 
6-n-propylthiouracil solution (corresponding in molarity to No. 1 
PTC solution of HARRIS and KAL.'~IJS) from placebos of distilled 
water when using the procedure of HARRIS and KAL.~US 1. 


