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Thiochrome: A Convenient Synthesis from 
ThiaminO 

Although  the  synthesis  of thiochrome is readily at- 
ta ined by  e i ther  the  oxidat ion of thiamine by alkaline 
potass ium ferr icyanide 2 or the thermal  decomposition of 
th iamine  disulIide 3, i ts isolation from these procedures is 
inconvenient .  

Studies by  ~iETZLER and ~IAIER 4 on the reactions of 
base wi th  th i amine  have  disclosed tha t  a tricyclic form of 
th iamine  can be isolated in absolute alcohol. This s tudy 
and also the  observat ion  by WOSTMA?CN and KmGt~r ~ 
tha t  po tass ium ferricyanide in the presence of mcthyl  
alcohol favors  a higher  conversion of thiamine to thio- 
chrome led us to a t t e m p t  a simple oxidation of the vi tamin 
in absolute methanol .  The  best oxidation procedure is as 
follows: Th iamine  (1.68 g, 0.005 m) is suspended in abso- 
lute me thy l  alcohol  (50 cmS). Iodine (1.27 g, 0.005 m) is 
then  added and the  mix ture  is stirred until  all of the iodine 
has dissolved. At  this point,  potassium carbonate (4.14 g, 
0.03 m) is added,  and the  mixture  is stirred for 30 rain. 
By this t ime  the  iodine color has discharged, and the 
bright  yel low solution is then  filtered to remove unrcactcd 
carbonate  and potass ium iodide. After  filtration the solu- 
t ion is neutra l ized by  the addi t ion of acetic acid. On con- 
cent ra t ing  the  f i l t ra te  a t  room temperature,  crystals of 
th iochrome (0.265 g) (~max (EtOH) = 375; log e = 4,20) 
are deposi ted.  The  mel t ing point  of the crude product 
ranges f rom 220-224 °. The product  was purified by re- 
crysta l l izat ion f rom chloroform. On further  concentration 
of the  f i l t rate,  th iamine  disulfide (0.138 g) (/~max (EtOH) 
= 235, 275; log e = 4.15, 3.80} was also isolated. The 

reaction t ime and Jlcutralization s tep are  critical.  When  
the rcaction t ime was lengthened to ! h, i t  was found t h a t  
the major  products  were thiazolonc and disulfide. S imi lar  
results were also noted when the reaction mixture wits 
concentrated without neutralizing the excess base. The 
oxidizing agents, nitroheuzene and nitrosobenzeue, can 
also be substituted fnr iodine in the reaction. Under thcse 
conditions, the oxidizing agents are converted to azoxy- 
benzene; thiamine is converted to th iochrome and di- 
sulfide, 
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M o l e c u l a r  R o t a t i o n s  o f  P o l y h y d r o x y c y c l o h e x a n e s  

i n  R e l a t i o n  t o  t h e i r  S t r u c t u r e s  ~ 

( - - ) - l , 2 / 3 , 4 - C y c l o h e x a n e t e t r o I  

By app ly ing  the  PM-method  e, the  molecular rotation 
of (--)-1,2/3, 4-cyclohexanotet rol  is to be considered. The 
po lyhydroxycyc lohexanes  and their  observed molecular 
rotat ions are l is ted in Table  I. 

As is appa ren t  in the  Figure,  (--)-1, 2/3,4-cyclohexane- 
te t rol  has a lways  two  axial  OH groups (which are trans 
to each other) and two equator ia l  OH groups (which are 

z, (oH}zs 5 (oH)71r 
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also trans to each other) in both the C 1- and 1 C - c o n f e r  
mations. Therefore, the energy due to the in teract ions  
between four OH groups and the  cyclohexane  ring (in- 
cluding its H atoms) may  be nearly equal  in the two con- 
formations. The number  of in t ramolecular  hydrogen  
bonds is, however, different.  Concretely speaking, there  
are two adjacent  ¢is hydrogen bonds in C 1 conformat ion  
(one is between (O1 l)t# and (OH) '~# and the  o ther  is be- 
tween (OH) s~ and (Ol"I)4a). On the  o ther  hand, in 1 C con- 
formation, there are two ad jacen t  cis hydrogen bonds 
(one is between (OHp~-  and (Ot-l)~t)- and the o ther  is 
bctwccn (OH) sa- amt {OH) 4~-) ami moreover  there is one 
teans hydrogen bond (between (OH) s#- and (OH)~=).  
Thcrcforc it can be prcsumcd t h a t . t h i s  trans hydrogen  
bond makes the 1 C confi)rmation morc stable than  the 
C 1 conformation. In the equi l ibr ium C 1 ~ l C, accord- 
ingly, the concentrat ion of the 1 C conformat ion,  ~1 C]0 
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