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Dear Dr: Calvin: 

Y 

Your report  covering.the period Apri l  l-%y 1, 19fi3, has 
been read by Ur. Stevenson and myself with mch interest and the pro- 
gram discussed a t  some length. 

The fluoro compound still looks p r o d s b g .  Could you 
send a pound of the f luoro chelate  t o  Dr. Catterall a t  MIT on rece ip t  
of  t h i s  let ter.  ?Ye are a l l  anxious t o  get it on the BiIT t e s t  setup. 
A s  soon as you hive 35 lbs .  of the f luoro chelate  ava i lab le  it should 
be t r i e d  out by the ADL group -h t h e  f l a t  bed reactor.  

k few questions were raieed r e l a t i v e  t o  the data submitted 
on your cycling t e s t s .  
during the  absorption? 
m i n .  (i 20 p s i  ? 
pressure used t o  obtain complete desorption? 

1) ?hat twgperature cooling water ',vas used 
2) Did you get complete absorption in 3-1/2 

3 )  ::hs the 6 minute desorption ! 100' C. and l/3 a t m .  

In discussing the synthesis a soritewkit d i f f e ren t  approach 
occurred t o  me. 
understand is  available a t  a reasonable pr ice  in quantity.  Ortho 
anisidime i s  prepared from o-nitrochlorbenzene by nethoxylation 
f o l l o m d  by reciuction, a t  least 1 a m  sure  fbnssnto s t i l l  uses t h i s  
process. 
back i n  1919. 
i s  t h e  s t a r t i n p  intermediate. 
zene, but _"or arkwrmnt l e t  1 s s t a r t  -:?ith o-nitrochlorbenzene . 

Your synthesis starts w i t h  o-anisidine, xhich I 

I worked it through the p i l o t  plant s tage fo r  Honsanto 
.'le might, therefore,  consider tht o-nitrochlorbenzene 

Fundamentally we must go b;tck to. ben- 

Your process cons is t s  o f  the following six steps:  
o-nitrochlorbenzene -- o-nitroanisol -- o-mis id ine  -- o-fluoroanisole -- 
a-fluorophenol -- 3-fluor0 2 - h ~ c l r o x ~ ~ - b e n ~ , i l d e h ~ ~ ~ e .  Thus f a r ,  your 
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overa l l  yield i s  not too hopeful from a comercia1 yint of view. 

In thinking about t h i s  synthesis,  another s e r i e s  of com- 

o-nitrochlorbenzene -4 sodium o-nitro- 
pounds came to mind, consisting of f i v e  s teps  as indicated,  about 
which I will comment below: 
phenate -+ o-aminephenol --+ o-fluorophenol -+ t o  fluoroaldehyde. 

During 'iUorld ?'Jar I o-nitrochlorbenzene was an unwelcome 
by-product i n  the plant i n  which I was working, so considerable re- 
search t im  was spent on i t s  u t i l i za t i an .  

B y  t r ea t ing  with NaOH under pressure a t  elevated tempera- 
T h i s  t u r e  a 95$ plus y ie ld  of sodium o-nitrophenate was obtained. 

compound. i s  a b r i l l i a n t  orange red t o  red crystal .  I do not recall  
definitely%he concentration of t h e  NaOH o r  temperature, but I think 
it was 10% and l2O-13O0 C. respectively.  

Sodium o-nitrophenate can be quant i ta t ive ly  converted t o  
o-amino phenol by Na2ST in aqueous solution. 
requiring s toichiometr ical  quant i t ies  and close cont ro l  of temperature. 
It should be around 106-110° C., as I recall,  and was obtained by ad- 
jus t ing  the water content o f  the  react ion mixture. 
wds essent ia l ,  and when neutral iz ing with aoid,  it must rat be car r ied  
t o  t h e  acid side.  ';hen properly done, the o-amino phenol appears as 
beaut i fu l  white c r y s t a l s  which are s t ab le  t o  l i g h t  a d  air f o r  a long 
period of time. 
no yellow t inge.  
the Na2S2 and w i l l  s t a i n  the c rys ta l s  of o-amino phenol. 

This s t e p  was t r icky ,  

Good ag i ta t ion  

The f i l t r a t e  should be s l i g h t l y  brownish, but have 
A yellow color indicates  an  excess of sulphur i n  

Ortho amino phenol under proper conditions can be diazo- 
t i zed  readi ly  without danger of coupling with i t s e l f ,  and it should 
be possible t o  form the borofluoride from t h i s  diazonium compound. 
I d id  not do the  work on t h i s  s tep  and a m  not familiar w t t h  the 
technique. I m y  have it i n  some of my old notes. 
however, tkit a number of dyestuffs were m d e  from 0-amino phenol 
i n  the laboratory,  but none were ever put on the  m r k e t .  

I do k n a v ,  

t o  o-amino phenol - 
The reduction of  sodium o-nitrophenate/was carr ied out in 

100 lb. l o t s  s a t i s f ac to r i ly .  The production of sodium o-nitrophenate 
was mde  i n  1000 lb. batches, and the  product was u l t i m t e l y  used 
in some sulphur dyestuffs. 



This suggestion i s  passed on for what it m y  be i m r t h ,  
I m y  be ab le  t o  Locate my old  data on t h i s  work if  you a re  in- 
te res ted ,  

A t  any rate, I would be pleased to have your coments. 

Sincerely yours 

y F. S. &con 
Assistant t o  E. P a  Stevenson 

Chief 
Division 11 


