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Dew Calvin : 

I a m  t ransmi t t ing  herewith the  report  for Hay. Besides the  items 
mentione2 I have also made add i t iona l  e f f o r t s  t o  index the  powder p i c t u r e s  
with no success t o  date. 

After*:o'ur conference I examined the  ?-fluor0 p i c t u r e s  and thought 
t h a t  our program could n o t  be c a r r i e d  out 2 s  t he  a c t i v e  0-free coqounr? 
seemed t o  show a weak r ing  at the s9me p lace  as the strongest unique r ing  o f  
t h e  oxide. If s o ,  t h i s  would prevent anything more than an a p p r o z i m t e  
estimate of t he  f i r s t  apesramce  o f  t he  oxide. 
of those mentioned i n  the  report which do not ayTear on t h e  p i c t u r e s  o f  
mater ia l  f r o m  the p i7er id ina te .  
tubes and perha?s with KO radiation. 
I had sanples of any r,ew a c t i v e  m t e r i s l  you m y  have made, psrticulcrl:.  o f  
any t h a t  appeared p a r t i c u l a r l y  good. 

This weak r ing  however i s  one 

I shzll now mzke t e s t  p i c t u r e s  with g l a s s  
I t  prDFa3lr would. be a good t h i n e  i f  

If you have any guesses as t o  t he  id.enti tg of t he  substance tha t  
q?:ears during c rc l ing  o f  the  3-fluor0 ar,d can send along samples I could 
e a s i l y  make check. p ic tures .  

You may r e c a l l  t h a t  i n  an  e a r l y  repor t  I poin ted  out t h a t  the 
o p t i c a l  p r o p e r t i e s  o f  the  sublimed inac t ive  salcomine were usua l ly  d i f f e ren t  
f r o m  those o f  t he  c r y s t a l s  f r o m  a lcohol ,  'out thc t  the  x-ray p a t t e r n s  seemed 
t o  be iden t i ca l .  
been c a l l e d  t o  ny a t t e n t i o n  tha t  R similar s i t u a t i o n  e x i s t s  which i s  f a i r l y  
well  known although i t  t o o  i s  not understood. During the last r5r zmmonim 
p i c r a t e  de l iverea  t o  t he  Crbance  DeFzrtment var ie?  f r o m  yellow t o  orange i n  
co lo r  but seemed otherwise ident ica l .  Inves t iga t ion  showed t h a t  c r y s t a l s  
from k%ter a r e  yellow while those f r o m  e t r o n g  5poni.a water  are orange. 
With the >o la r i z ing  microscope the  yellow form i s  seen t o  be s l i g h t l y  di- 
chroic,  bein? d i f f e r e n t  shades o f  ?-ellow f o r  d i f f e r e n t  p o s i t i o n s  of t he  
e l e c t r i c  yrector. The owanre f o r m  i F  very Zichroic,  beinp y.ellov a t  one 
2 o s i t i o n  and red at t h e  other. 
o b s e r v d  f o r  i nac t ive  salconine end i n  each case intermediate pro-oerties 
seen t o  3e possible.  
as n c z r l y  a3 I czn t e l l  theg  zrc! iden t i ca l .  

I worried some about whzt misht cause th i s .  I t  has j u s t  

This i s  j u t  sboi.lt the k ind  o f  differer?ce 

I have a-de ?ovc?.sr pic ture .  o f  the  t v o  T i c r a t e s  nnd 

I hoDe you havp sone luck .r,ith the  s i3 l i rna t ions .  
I f e e l  m i t e  c e r t a i n  that Fanhchen ' s  c r y s t a l s  were n o t  salcomine, but a r e  

Inc iden ta l ly ,  
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very l i k e l y  still another c rys tn l  form! His c e l l  constants ,  vhich I h?ve 
confirmed from h i s  p i c tu re s ,  (vhich I have),  w i l l  nnt index our powder 
9 ic turee .  
very pecu l i a r  orders  which I mentioned i n  Berkeley. 

But theg .how the c h a r a c t e r i s t i c  intense l3.-O 1 spacing an? i t s  

Sincerely,  

. 
u Edward W. Hughes 
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Co-orthohy?roxyacetophenone-en. 

sample 5 o f  t h i s  material. m s  probably impure. 

eFhibited f u l l  theoretical. capacity a new s?.mple was yre3pred a t  Berkeley. 

The nev sam-ole (170s. 26 z n d  27)  ha? now been photogrmhed and the  n i c t u r e s  

In a previous report  i t  m s  s t a t e d  tha t  

Since t h i s  mmple had not 

are v e q -  d i f f e rcu t  f r o m  the old ones. Sample 5 could not have corta.ine0 

more than about twenty per cent of the  form i n  t h e  new -orqar,- . t ion,  which 

i s  r e p r t e d  t o  Give f u l l  c a a c i t y .  

very l i t t l e  d i f fe rence  between i t s  oxi5e znd i t s  oqcen-f ree  form. 

i t  not’ a p e a r s  pas because i t  conta ine l  so l i t t l e  a e t i s e  form. The new 

prepara t ion  :Jield.F -pictures -&icL resemble veqr strongly the corresoonding 

p i c t u r e s  o f  the Fsrent corqound.  

f o r  the oxygen-free f o m s  aixl pe r s i s t s  i n  a gel-ieral vay t o  qu i t e  high 

s c a t t e r i n g  a-@es. The s h i f t s  o f  the stronger l i n e s  upon oqgenz t ion  a r e  

3 l s o  very m c h  t he  same, 

I t  was also s t a t e d  tFat s a q l e  5 showed 

This 

,B.e rnsenblance i s  o a r t i c u l a r l y  marked 

- Co-orthoaminoben~aldekt~de-en.. 

i n  t he  s u 3 s t i t - ~ t i o n  GI” iYX grouTs f o r  tile two o-xygen a toms .  

This su3stance d i f f e r s  f r o m  the narent o n l p  

I t  i s  i-mctive 

and the pol;;?-er ghotcgraph i s  au i t e  vnlik-e those o f  any o f  the o ther  diamines. 

There i s  the  v e q -  in tense  inne r  r i y  of %acing about 15.0 A which occurs 

SO freouently.  

no o ther  sFacings fill one g e t s  out t o  about 5.0 A,  a f t e r  which there  Ere 

a l o t  o l  c lose ly  Faaced r ings  of considerable i n t m s i t y .  

the unit c e l l  i s  m c h  longer  i n  one d i r ec t ion  t h m  i n  the o ther  t t -0  

d i r ec t  ions. 

0 

And then, with the  excention of one v p q -  faint r ing  there  a re  
0 

It i s  l i k e l y  t h a t  
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Co-3-flaoro-saL-en and i t s  hyd-rates. 

y i e l d s  w o n  deh:-dra.tion a f a s t  acti7-e cornnoun2 2nd the o the r  o f  which yields 

Sri??lee o f  tl-e t v o  hydrates,  one o f  rh ich  

5 slomr connound, ha,ve 'been photogr?.>heil. The p a t t e r n s  a r c  very d i f f e ren t .  

The so-cr.lle6 ''slay hydrate" i s  a coarse gmir-ed m t e r i a l  yield-ing spot ty  

r ings  vhich rc.senible somewhat i n  pos i t i on  an6 i n t e n s i t y  t h o s e  o f  t he  parent  
, 

oxir?e. 

sm-00th rings. The c q y s t a l l i t e e  m e  swi l le r  than 10 ' cm. 

show the  in tense  13.0 A spacing. Eo%h saitgles app?c?r t o  ?e gure t o  the  

extent t:2zt each does not contain a de tec t ab le  amount of t he  otber. 

The " f ? e t  hyc'.rate" i s  2 f i n c r  grainer? m t e r i a l  ~ h i c h  y i e l d s  nice 

Both p a t t e r n s  
-7  

0 

-5 

Desolvetion of the p ipe r id ina t e  i s  r epwted  OccFisionally t o  Troduce 

s q l e s  o f  10W a c t i v i t y  and one of these t h a t  i s  p r x t i c a l l y  co rq le t e ly  

inac t ive  has been investigated.  The p a t t e r n  i s  markealg d i l f e r e n t  from t h t  

o f  the  z c t i v e  fom, z n 2  has a l P o  beec de tec ted  i n  soae deteriorzted.  material .  

The evidence i s  therefore  very goo3 f o r  a nev inac t ive  c rys ta l  form o f  t h i s  

chelate.  
0 

T ~ F ?  13.0 A ring i s  very 1-eak compared t o  i t s  asiictl i n t e n s i t y  i n  

o t h e r  p a t t e r n s  and  it w-2; not rea l ly  be a $:rt o f  t h e  i nac t ive  pa t te rn .  

I t  may be h e  t o  a small amo-mt c f  sone i n u r i t y ,  probn'sly the a c t i v e  form. 

This l i n e  wouSc? zi;T?ajrr, i f  n o t  in. t?rfereC w i t h ,  long before  any 0th-er l i n e  

of t he  i.Tpritr would &ow up. 

The o n l y  a c t i v e  mater ia l  previously Dhotogra?hed vzs p r e p r e d  by 

a i r t u r c  o f  t he  t v o  h;rfirates described F.%ove. We nov ho+ p i c t u r e s  of 

-?resent i t  appears lilrel:.., althoup;:? not c e r t a i n ,  tha.t the o l & e r  a c t i v e  

mater ia l  fi-oci t h e  miYed hydrate ccn23ins P G Z ~  i r n p r i t L 7 .  I t s  i & ? n t i t g  cannot 

be determined fi.-cri the  yowier pz.tterr 'but i t  seems a l s o  t o  be 3rcpent i n  
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-Pictures i:2ve been prepared f rom t h e  a a i n ~ l e s  talcen f m m  the l i f e  

t e s t s  mn z t  Berkeley. One sa:gple was t h e  Fxtive fom. f r o n  t h e  n iTer id ina te ,  

nentioned above, a f t e r  nezrljr 1500 cycles i n  c?ry cir. !%e o t b r  was a 

similar ssrrple derived f ron  the  "fast hy?.rate" a f t e r  ebout 1630 cycles ,  

B o t h  mater ia l s  were down t o  about 60% a c t i r 5 t y .  These a r e  t h e  f i r s t  s m g l e s  

of any d-eteriorated m t e r i d  t o  be examined by r-rq-s kPf3re 6e t e r io ra t ion  

b a d  become a l m o s t  complete. 

p i c tu re s .  

m e  c h i e f l y  tho.fce.of the  a c t i v e  form. 

l i n e s  of the inac t ive  form which a r e  not i n t e r f e r e d  with by any l i n e s  of 

the  ac t ive  form. 

much as ten percent of t h i s  form present.  

ey t rmeous  lines v i s i b l e ,  one moderatelx s t r o n ?  at  very l a rge  spacinr-. 

These agree i n  spacing and i n t e n s i t y  with t5e l i n e s  which a p z a r  on the 

p i c t u r e s  o f  the old a c t i v e  mater ia l  from the mixd hyCr3te but whick do 

n o t  a9pear on the  p i c tu re9  o f  the  new a c t i v e  mnte r i a l  f r o m  the  

niperid-inate, 

seeris t o  form E ~ C O  during de te r io ra t ion  can 'be i c e n t i f i e d  o n l y  b:. isolatin,: 

The t w o  s a q l e s  y i e l d  nr,r.ctically id-entical 

There i s  a goo6 amount o f  the a c t i v e  ma.teris?l l e f t  and t h e  p i c t u r e s  

However, one can de tec t  e a s i l y  three  

The i d e n t i f i c a t i o n  i s  f z i r l y  c e r t a i n  and there  may be as 

In c d r ? i t i o n  there  are t h ree  o ther  

As th ings  stznd a t  present ,  t h l s  su?posed i,qu.rit:r which 

i t  i n  Gure f o m ,  checking i t s  i d e n t i t g  with a. o o d . e r  photogra?h, and 

naking a chenical analg'si S. 

Pasadena 4 , California Signed 
June 9, 1943 

AT Groved 
Linus P a d i n g  \ 

Pasadena 4., California 
June 9, 1943 
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