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c o u m a r a n o n e - 2  (I). On bo i l ing  t h i s  c o m p o u n d  w i t h  
h y d r o c h l o r i c  acid in  ace t ic  acid,  t h e  f u r a n  r i ng  is o p e n e d  
u p  a n d  r e c o n s t i t u t e d  to  g ive  a n  i somer i c  p h e n o l i c  ac id  
(m. p. 194-95° ;  m e t h y l  es ter ,  m . p .  131 °) w h o s e  s t ruc -  
t u r e  is f o u n d  to  be  (II) .  T h e  m e t h y l  e t h e r  (m. p. 157-5 °) 
of t h i s  ac id  on  c y c l i s a t i o n  b y  w a y  of t h e  ac id  ch lor ide ,  
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a f fo rded  7 - m e t h o x y - 1 1 - h y d r o x y - f l - b r a z a n  (no t  i so la ted)  
w h i c h  f u r n i s h e d  t h e  c o r r e s p o n d i n g  q u i n o n e  ( I I I ,  m.  p.  
242 ° ) o n  o x i d a t i o n  w i t h  c h r o m i c  ac id  in ace t i c  acid .  O n  
e n e r g e t i c  t r e a t m e n t  w i t h  h y d r i o d i c  acid,  t h i s  q u i n o n e  
g a v e  a s m a l l  q u a n t i t y  of  f l - b r azan  3 (m. p.  208 °) i d e n t i c a l  
w i t h  a n  a u t h e n t i c  spec imen .  

J.  N .  CHATTERJEA 

Chemical Laboratory, Science College, Patna-5, India, 
June 9, 1956. 

Rdsumd 

L ' a u t o c o n d e n s a t i o n  de l ' i s o c o u m a r a n o n e  d o n n e  le 
compos6  (I), qu i  p a r  l ' a c ide  h y d r o c h l o r i q u e  es t  isomer*s6 
en l ' a c ide  (II) .  Celui-ci  es t  t r a n s f o r m ~  en  f l -b razan  p a r  
c inq  r 6 a c t i o n s  cons6cu t ives .  

a j .  N. CItATTERJEA, J. Indian chem. Soc. Sl, I01 (1954). 

The  Appl icat ion  of H u d s o n ' s  Lactone Rule  to 
7- and ~-Hydroxyamino Acids and the Question 
o f  the Conf igurat ion  o f  ~ - H y d r o x y - L - l y s i n e  f r o m  

Collagen 

C o n f i g u r a t i o n a l  a s s i g n m e n t s  for  L-threo- a n d  L-erythro- 
7-hydroxyornithine (IIa; Va) a n d  for  t h e i r  c o r r e s p o n d -  
ing  cis- a n d  trans-disubstituted F- lac tones  (IIIa; IVa) 
h a v e  b e e n  m a d e  o n  t h e  bas i s  of t h e i r  c o n v e r s i o n s  to  
h y d r o x y p r o l i n e s  1. 

I n  a g r e a t l y  s impl i f i ed  p r e s e n t a t i o n  of t h e  c o m p l i c a t e d  
e x p e r i m e n t a l  r e su l t s  ( comple t e  r e t e n t i o n  of c o n f i g u r a t i o n  

1 B. WITKOP and T. BEILER, J. Amer, chem, Soc. 78, 2882 (1956). 

a t  C [2]) I I a  leads  to  a l l o h y d r o x y - L - p r o l i n e  (Ia) a n d V a  to  
h y d r o x y - L - p r o l i n e  (VI) L 

T h e  l a c t o n e  of N - c a r b o b e n z y l o x y - 7 - a l l o h y d r o x y - L -  
p ro l i ne  ( V I I b )  2 h a s  b e e n  used  as a m o d e l  to  t e s t  t he  
a p p l i c a b i l i t y  a n d  v a l i d i t y  of  HUDSON'S l a c t o n e  R u l e  a to  
t h e  (bicyclic)  l a c t o n e  of a 7 - h y d r o x y a m i n o  acid.  T h e  
c o n f i g u r a t i o n  of V I I a  is f ixed  in a n  u n e q u i v o c a l  m a n n e r ,  
s ince  C(2) h a s  t h e  n a t u r a l  L s - a r r a n g e m e n t  a n d  s ince  t h e  
I a c t o n e  r e q u i r e s  t h e  cis-arrangement for  t h e  C(2), C(4) 
s u b s t i t u e n t s  i n v o l v e d .  T h e  a b s o l u t e  c o n f i g u r a t i o n  a t  
C(4) is t h e n  t h a t  of D - g l y c e r a l d e h y d e  a n d  leads  t o  t h e  
d e s i g n a t i o n  DG. T a b l e  I shows  t h a t  t h e  r o t a t i o n a l  d a t a  
a n d  t h e  a p p l i c a t i o n  of HUDSON'S Rule* ag ree  w i t h  t h e  
DG-conf igura t ion  of C(4) as r e q u i r e d  b y  c h e m i c a l  evi-  
dence .  

T h e  a p p l i c a t i o n  of HIJDSON'S R u l e  t o  t h e  cis- a n d  
trans-disubstituted F- lac tones  ( I I I b ,  I V b )  of m,&di-  
hexahydrobenzoyl-L-threo- a n d  L-erythro-y-hydroxy- 
o r n i t h i n e  ( I I b ;  Vb)  b e c a m e  poss ib le  w h e n  a s u i t a b l e  
s o l v e n t  for  t h e s e  l a c t o n e s  was  found .  T h e  s o l v e n t  used  
u p  to  n o w  h a s  b e e n  p y r i d i n e  in  w h i c h  b o t h  l a c t o n e s  show 
n e g a t i v e  r o t a t i o n s  (Table) .  P y r i d i n e ,  e spec ia l ly  for  lac-  
t o n e s  w i t h  sma l l  r o t a t o r y  power ,  s h o u l d  a p p a r e n t l y  be  
a v o i d e d  w h e n  c o n f i g u r a t i o n a l  a s s i g n m e n t s  a re  a t  s t ake .  
D i m e t h y l  su l foxide ,  m.p .  18.5 °~, on  s l i gh t  w a r m i n g ,  
d i s so lved  t h e  l a c t o n e s  I I I b  a n d  I V b  eas i ly  a n d  was  
misc ib le  w i t h  t h e  s t a n d a r d i z e d  m e t h a n o l i c  K O H  solu-  
t ion .  T h e  r e su l t s  in  t h e  T a b l e  s h o w  a g a i n  a g r e e m e n t  of 
c o n f i g u r a t i o n a l  a s s i g n m e n t s  b y  c h e m i c a l  a n d  r o t a t i o n a I  
d a t a .  

T h e  r i n g  h o m o l o g  of  n a t u r a l  h y d r o x y - L - p r o l i n e  (VI) is 
5 -hyd roxy-L-p ipeco l i c  ac id  ( X I I )  o c c u r r i n g  n a t u r a l l y  in  
d a t e s  a n d  o t h e r  p l a n t s .  I t s  c o n f i g u r a t i o n  ( X I I )  is e x a c t l y  
a n a l o g o u s  t o  t h a t  of h y d r o x y - L - p r o l i n e  (VI) s. T h e  con-  
ve r s ion  of  X I I ,  via N a B H ,  r e d u c t i o n  of  t h e  N - c a r b o -  
b e n z y l o x y - 5 - k e t o - c - p i p e c o l i c  ac id  to  a l l o h y d r o x y - d e r i v -  
at*yes ( X I V a ,  X I V b )  a n d  l a c t o n i z a t i o n  t o  X I I I b  a n d  
X I I I a  e s t a b l i s h e d  t h e  c o n f i g u r a t i o n s  a t  C(2) a n d  C(5) in  
t h e  s a m e  u n a m b i g u o u s  w a y  as  in  t h e  case  of V I I b  a n d  
V I I a .  T h e  T a b l e  shows  a g a i n  t h e  a p p l i c a b i l i t y  of HIID- 
SON'S R u l e  to  t h i s  l a c t o n e  X I I I b .  

& H y d r o x y - L - l y s i n e ,  de sp i t e  n u m e r o u s  i n v e s t i g a t i o n s  
on  i t s  i so l a t i on  a n d  s y n t h e s i s  7, is t h e  l a s t  i m p o r t a n t  
a m i n o  ac id  of u n k n o w n  c o n f i g u r a t i o n .  I t s  l a c t o n e  is n o t  

2 A. A. PATCHETT and B. WITKOP, J. Amer. chem. Soc. 78, De- 
cember 1956. 

a C. S. HtTDSON, J. Amer. chem. Soc. 3z, 338 (1910); 61, 1525 
(1939). - E. ANDERSOn, J. Amer. chem. Soc. 34, 51 (1912). - c]. F. 
BAT~S and Associates, Polar*merry, Saccharimetry and the Sugars, 
Circular of the National Bureau of Standards C440 (U. S. Govern- 
ment Printing Office, Washington 1942), p. 434. 

4 In its simplest form HUDSON'S lactone Rule says: 7" or (~- 
(sugar) lactones in which the carbon carrying the hydroxyl group is 
related to D-glyceraldehyde are dextrorotatory, or [C~]D (lactone)-[~]D 
(acid) is positive. The opening of the laetones with one equivalent of 
base, as recorded in the Table, leads to the alkali salts of the open 
acids which in the examples studied were all N-acyl- or N,N'-diacyl- 
amino acids. Only minor rotational changes were observed when the 
solutions, after completion of mutarotation by base, were brought 
to a pH of 1. 

5 T. B. DOUGLAS, J. Amer. chem. Soc. 68, 1072 (1946). - The 
compound was obtained from: The Stepan Chemical Company, 
20 North ~Vacker Drive, Chicago 6, Illinois. 

6 B. WITKOP and C. M. FOLTZ, J. Alner. chem. Soc. 78, December 
(1956). 

7 j .  C. SH~EnA~ and W. A. BOLHOFER, J. Amer. ehem. Soe, 72, 
2466, 2472 (1950). - O. TOVSTER, J. Amer. chem. Soe. 73, 491 (1951). 
- G. VAN ZYL, E. E. vA~ TAMELE~¢, and G. D. ZUID~MA, J. Amer. 
chem. Soc. 78, 1765 (1951). - W. S. FoNts, J. Amer. chem. Soc. 75, 
4865 (1953). - J. R. WEXSm~R, J. biol. Chem. 186, 591 (1950). - 
S. BERGSTROM and S. LINDSTEDTp Arch. Bioehem. 26, 323 (1950). 
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Rotations of )1- and ~-lactones of various y- and ~-hydroxyamino acids and the rotational changes on addition of one equivalent of base. 

Conlpound 

trans-disubstituted 7-1actone of ~,~-di- 
hexahydrobenzoyl-L-erythro- 7- 
h y d r o x y o r n i t h i n e  (IVb) 

cis-disubstituted 7-1actone of ~, ~-d ihexa-  
hydrobenzoyl-L-threo-~-hydroxyornith- 
ine (IIIb)  

cis-y-lactone of N-ca rbobenzy loxy-7 -a l -  
lohydroxy-L-pro l ine  (VlIb)  

c/s-($-lactone of  N-ca rbobenzy toxy-5 -a l -  
lohydroxy-L-pipeeol ic  acid (XI I Ib )  . . 

trans(?)-disubstituted d- lac tone  of ¢~,e- 
d ibenzoy l -d -hydroxy-L- lys ine  (XV) . . 

M.p. 

243 s 

263 s 

103 

106 

216-218 

[~]}~ lactone- 
of lactone 1 open salt 

or acid 

- 3 2 . 7  

- 35"4 

+ 6.4 

- 1.5 

+ 2 7 . 2  
+ 13.2 

- -  6"3 

+ 42.8 
+ 6 1 . 6  

[0~]~q after 
addition of 
one equ. 

KOH" 

- -  4"0 

+ 6-5 

+ 3.8 

+ 7.3 

- 3 5 . 7  
- 44.3 

- 39.3 

- 2.6 
- 4 , 0  ~ 

- 2 8 " 7  

- 4 1 " 9  

+ 2"6 

- 8 . 4  ~ 

+ 62-9 
+ 67.5 

+ 3 3 . 0  

+ 45.4 
+ 65 '6  

Solvent 

d i m e t h y l  sul foxide 

py r id ine  

d i m e t h y l  sul foxide 

pyr id ine  ~ 

t d i m e t h y l  su l foxide  
py r id ine  

m e t h a n o l  

d ioxan  
e thano l  7 

Configuration 
at 7" or b-Carbon 

By Hun-  ByChemi-  
SON'S Rule cal Evid. 

LG 
LG 

LG 

DG 
D a  

DG D a  
DG 

DG DG 

DG mis s ing  
DG 

1 The concentrations of the solutions in this column were kept  
close to c = 1.0. 

"2 The concentrations of the solutions in this column were kept 
close to c = 0.5, the solutions contained 50% CHaOH. 

This sample was an especially pure one obtained by reduction 
of e,(}-dibenzoyl-~-keto-L-ornithine methyl  ester in methanol  with 
Raney Nickel lB. WITKOF and  T. BEILER, J. Amer. chem. Soc. 7S, 
2882 (1956)]. 

4 After 24 h the rotation had changed to [~]~0 + 5°; this value 
felI to 0 ° on acidification with a few drops of concentrated hydro- 
chloric acid. 

5 A sample from mother  liquors of IIIb,  m.p. 256-258 °, consisting 
of pure cis-lactone according to infrared evidence, bu t  containing 
some mono- or dibcnzoyllactone, was soluble in hot  dioxan, [c¢]~ 
-11.6 ° (c, 0.9) ; after addition of one equ. of KOH,[0¢]~ ) -- 22"7 ~ (c, 0.5) ; 
zJ[~]~ + 11'1 °, confirming the DG-configuration. 

6 This is the rotationof 0~, e-dibenzoyl-D-hydroxylysine (XVIb) as 
recorded by W, S, FoNts,  J. Amer. chem. Soc. 75, 4865 (1953), 

7 The sample used for rotation in ethanol was somewhat purer 
than  that  used in dioxan. 

k n o w n ,  s i n c e  $ - l a c t o n e s  a r e  l ess  r e a d i l y  i s o l a t e d  c o m p a r -  
e d  w i t h  T - l a c t o n e s ,  s u c h  a s  I I I a  a n d  I V a .  A n  i n t e r e s t i n g  
d i f f e r e n c e  e x i s t s  b e t w e e n  t h e  d i a c y l  d e r i v a t i v e s  o f  n o r m a l  
a n d  a l l o h y d r o x y l y s i n e .  T h e  t w o  d i a s t e r e o i s o m e r i c  a - N -  
c h l o r o a c e t y l -  e - N - c a r b o b e n z y l o x y -  & h y d r o x y - D ,  L - t y s i n e s  
b o t h  e x i s t  a s  l a c t o n e s  ( m . p .  1 5 0 - 1 5 2  ° a n d  1 4 3 - ! 4 5 ° )  s, 
w h e r e a s  o f  t h e  t w o  d i a s t e r e o i s o m e r i c  = , s - d i b e n z o y l  
d e r i v a t i v e s  t h a t  o f  & h y d r o x y - D - l y s i n e  h a s  b e e n  r e p o r t e d  
a s  t h e  a c i d  g, a n d  t h a t  o f  & a l l o h y d r o x y - L - l y s i n e  a s  t h e  
l a c t o n e  ( m . p .  1 9 6 - 1 9 8 ° ) .  I t  w a s  n o w  f o u n d  t h a t  ~, e -d i -  
b e n z o y l - 6 - h y d r o x y - D - l y s i n e  ( re .p ,  1 7 6 - 1 7 8 ° )  1°, a s  t h e  
f r e e  a c i d  o r  i t s  s o d i u m  s a l t ,  o n  t r e a t m e n t  w i t h  e x c e s s  
p - t o l y l s u l f o n y l  c h l o r i d e  i n  p y r i d i n e  11, g a v e  i n  g o o d  y i e l d  
a n e u t r a l  c o m p o u n d ,  r e c r y s t a l l i z a b l e  f r o m  d i o x a n ,  m . p .  
2 1 6 - 2 1 8  °. Anat .  C a l c d .  f o r  C~oH~0N~O~ : C, 6 8 . 1 7 ;  H ,  5 . 7 2 ;  
N,  7 .95.  F o u n d :  C, 6 8 - 1 6 ;  H ,  5 . 8 9 ;  N,  8 .15.  T h e  T a b l e  
s h o w s  t h a t  t h e  a p p l i c a t i o n  o f  HUDSON'S R u l e  t o  t h e  
r o t a t i o n  o f  t h i s  l a c t o n e  i n d i c a t e s  t h e  D G - c o n f i g u r a t i o n  
f o r  C(5) i n  & h y d r o x y - D - l y s i n e ,  w h i c h  w o u l d  t h e n  b e  e x -  
p r e s s e d  b y  t h e  s t r u c t u r e  X V I a  a n d  b y  X V I b  a n d  X V  
f o r  t h e  t w o  d i b e n z o y l  d e r i v a t i v e s .  I f  t h i s  i s  c o r r e c t ,  
n a t u r a I  & h y d r o x y - L - l y s i n e  a s  o b t a i n a b l e  f r o m  c o l l a g e n  
o r  g e l a t i n  ~2 i s  X l a  a n d  h a s  t h e  erythro-eonfiguration 
i d e n t i c a l  w i t h  i t s  t rans-disubst i tu ted c y c l i z a t i o n  p r o -  

$ W. S. FONES, J. Amer. chem. Soe. 75, 4865 (1953). 
9 j .  R. WEISmER, J. biol. Chem. 186, 591 (1950). - S. BERG- 

STROM and S. LINSTEOT, Arch. Biochem. 26, 323 (1950). 
lo I am greatly indebted to Dr. J.  R. WEISlGER, The Rockefeller 

Inst i tute  of Medical Research, New York, for a sample of this com- 
pound. 

11 The action of acetic anhydride which converted XIVb smooth- 
ly to XIIIb ,  was without effect. 

12 C]. P. B. HAMILTON and R. A. AtCDERSON, J. biol. Chem. ~13, 
249 (1955). 

d u c t  is ,  n a m e l y  n a t u r a l  5 - h y d r o x y - L - p i p e c o l i e  a c i d  ( X I I ) ,  
a v i e w  w h i c h  h a s  b e e n  e x p r e s s e d  b e f o r e  x4. T h e  f i n a l  a c -  
c e p t a n c e  o f  t h i s  c o n c l u s i o n  is  a w a i t i n g  f u r t h e r  c h e m i c a l  
e v i d e n c e ,  e s p e c i a l l y  so,  s i n c e  a priori t h e  trans-disubsti-  
t u t e d  & l a c t o n e s  X a n d  X V  w i t h  t w o  e q u a t o r i a l  s u b s t i -  
t u e n t s  w o u l d  b e  e x p e c t e d  t o  f o r m  m o r e  e a s i l y  t h a n  t h e  
c is - l ,4 -d isubs t i tu ted  l a c t o n e  I X  15 w i t h  o n e  e q u a t o r i a l  
a n d  o n e  a x i a l  s u b s t i t u e n t .  

lz c]. L. A. COHEN, F. IRREVERRE, K. A. PIEZ, B. "WITKOP, and 
H. L. WOLFF, Science 1e3, 842 (1956). 

14 B. WIrKoe, Special Publication No. 3 (The Chemical Society, 
Burlington House, W. I, London 1955), p. 60. 

is For a pair of diastereoisomeric fl-substituted ~-hydroxyamino 
acids, the following dualism with respect to lactonization exists:  
D~4hreo-~-amino-fl,7-dihydroxybutyrie acid forms the trans.disub- 
st i tuted lactone on N-benzoylation, whereas the Dc-erythro-isomer 
yields the open benzamido acid under the same conditions, On t h e  

other hand, when both n~-threo- and erythro-~-amino-fl,~-dihydroxy- 

0 J o  ~ Hfll e 

Ls) 

(o°7 i 'H 
H 

butyric  acids are treated with HCI in ethanol, only the c/s-disubstitut-  
ed D-erythrodactone is formed, the threo-acid does no t  form a lactone 
[E. E. HA~IEL and E. P. PAINTER, J. Amer. chem. Soc. zS, 1362 
(1953).- Jo Kiss,  G. FODOR, and D. BkNFI, Helv. chim. Acta 37, 
1471 (1954)]. It  should also be noted that  surprisingly enough a 
constant  rotation, [CC]D + 51"~ °, has been reported (lot. cir.) for the 
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(O G) ----~COOH 

(Ls) < 

R 

TO: R=H 

Tb: R=Cbz 

~HzNHR 
(DG) HO-~-H 

(Us} H-C-NHR 
I 
COOH 

TFo; R=H 

]Tb: R = C*.HuCO 

R~H 0 ]C~/O--~ ,NHR . ~.__._~,? (LG) H-!~N:" 

V "H Ha 'H £ ' V "  " COOH 

TrTO:R,H T~o:R=H ~o:R=H 

'nTb: R=CsHIICO T~b: RtCKHIICO ~b:R=CsHttCO 

( L G ) . / ~ - ~  OOH 

) ~ N /  [Ls) 

H 

3ZI 

O C=O CH=NHR .o-'i. lOG) I H= 
{L$) Ht ". 

{Ls) H- -NHR 
R COOH 

~H2NHR 

g" ~ I # r  ' ,  . ~ a ~ I I ~ ' ' H  {LS) H-C-NHRGooH, 

COOH 

( L ~ ~  {Ls) 
He H 

"~rlT O: R = H  

XrIT b: R-Cbz 

tOG) 

"~'nTo: R=H T'~': R, Bz "~: R,BZ "~'o: R=H 

"VrIT b: R-Oz Wrb: R=Sz 

i t. . . . . . . . . . . . . . . . . . . . . . .  ] 

I 
O C~O ~ (~H=NHR 

[ [ .o  cooH . = . . o  1061 .o-c-." 

c, .... coo, % k  A ,  . . . .  

H d " ~ B I ~  \NHR (Ds) RHN-(~-H 
R R I 

COOH 

X'IT 

~'[][I O: R=H "~'~O: R=H "50~': R=Bz ~ZIo: R=H 
3~lTr b: R=Cbz 3~q'Wb:RtCbz xv I  b: R=Bz 

Configurations and correlations of y- and c~-hydroxyamino acids and their lactones deduced from chemical and, for IX, X, XI, XV and 
XVI, rotational data. The designations DG and LG refer to D- m~d L-glyceraldehyde and Ds and ts to D- and L-serine [cf. H. B. VICKERY, 

J. biol. Chem. 169, 24~ (1947); Chem. Eng. News 25, 1365 (1947)]. 

W i t h  ou r  i n c r e a s i n g  u n d e r s t a n d i n g  of t h e  s t r u c t u r e  
of co l lagen  TM t h e  c o n f i r m a t i o n  of t h e  a b s o l u t e c o n f i g u r a -  
t i on  of ~ -hyd roxy -L- ly s ine  is of c o n s i d e r a b l e  i m p o r t a n c e ,  
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Zusammen/assung 

Die A n w e n d u n g  y o n  H u d s o n s  L a k t o n - R e g e l  a u f  e ine  
Re ihe  y o n  L a k t o n e n  y o n  r -  u n d  6 -Oxyaminos~ tu ren  be-  
s tXt ig te  dic unabh~ .ng ig  au f  c h e m i s c h e m  W e g e  bewiese-  
n e n  K o n f i g u r a t i o n e n  a n  den  X- u n d  6 - K o h l e n s t o f f a t o m e n .  
I m  Fa l te  des  e r s t m a l i g  d a r g e s t e l l t e n  L a k t o n s  des  ~, e-Di- 
benzoy l -O-hydroxy-D- lys in s  f f ih r te  die A n w e n d u n g  de r  
Rege l  zu r  erythro-Struktur X V ,  u n d  fotgl ieh  f i i r  n a t i i r -  
l iches  6 -Oxy lys in  a u s  Col lagen  zu r  F o r m e l  X I a ,  d e r e n  
Beweis  a u f  c h e m i s c h e m  XYege n o c h  a u s s t e h t .  

lactone hydrochloride (i), whereas the hydrobromides of the Iactones 
IIIa, IVa, VIIa and XtIIa  show rapid mutarotation with the rate 
of ring-opening increasing qualitatively in the order I I I a ~  IVa <: 
VIIa < XlIIa.  

16 A. RICH and t% H. C. CRICK, Nature 176, 915 (1955). 

Electrochemical  Behaviour of  f l - C a r o t e n e  

with Strong Acids 

I n  p r e v i o u s  c o m m u n i c a t i o n s  we d e a l t  w i t h  t h e  e lec t ro-  
ly t i c  b e h a v i o u r  of some  c a r o t i n o i d s  in  s t r o n g l y  acid 
m e d i a  1. W e  n o w  p r o c e e d e d  to  e x a m i n e  w h e t h e r  i t  was  
poss ib le  to  o b t a i n  " b l u e "  s o l u t i o n s  of f l - ca ro tene  w i th  
o t h e r  s t r o n g  ac ids  bes ide  su l fu r i c  acid,  w h i c h  was  k n o w n  
u p  to  now,  b y  c h o o s i n g  s u i t a b l e  c o m m o n  s o l v e n t s  for 
ac id  a n d  c a r o t e n e .  W e  succeeded  in  d o i n g  so a n d  were 
t h u s  ab le  to  e x a m i n e  t h e  e l e c t ro ly t i c  b e h a v i o u r  of these  
b lue  so lu t i ons  as well. 

Ou r  a p p a r a t u s  was  e s sen t i a l l y  t h e  one  d e s c r i b e d  -° , w i th  
t h e  d i f f e rence  t h a t  t h e  i n v e r t e d  V - t u b e  was  i m m e r s e d  
i n t o  vesse ls  of a n  i n t e r n a l  d i a m e t e r  of 14 m m  t o g e t h e r  
w i t h  *he P t  e lec t rodes .  

Hydrogen chloride i n  g lac ia l  ace t i c  ac id  s lowly  t u r n e d  
b lue  w i t h  a d r o p  of c a r o t e n e  in  b e n z e n e ,  a n d  t h e  co lour  
m i g r a t e d  t o w a r d s  t h e  c a t h o d e .  P r e s e n c e  of some  wa te r  
d id  n o t  a l t e r  t h e  resu l t .  I t s  t o t a l  exc lu s ion  w i t h  acet ic  
a n h y d r i d e  y ie lded  a b lue  so lu t i on  o n l y  if  a i r  was  exc luded  
also. As  i n  all  s u b s e q u e n t  cases,  t h e  c o l o u r  g r a d u a l l y  
c h a n g e d  a n d  f a d e d  a t  l a s t  a f t e r  s o m e  t i m e :  t h e  mobi l i t i es  
a n d  in  s o m e  cases  e v e n  t h e  d i r e c t i o n  of m i g r a t i o n  were 
a p t  to  c h a n g e  w i t h  t h i s  c h a n g e  of colour .  VCe a re  ev iden t -  

1 F. K6R6SY, Exper. 11, 342 (1955); Magy. k~m. Foly. 61, 155 
(1955). 

F. KbRbSY and G. SZ~KELY, Magy. kdm. Foly. 68, 17;I (1952). 


