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June 10, 1943

Professor Melvin Calvin
Department of Chemistry
University of California
Berkeley, California

Dear Calvin:

I am tranemitting herewith the report for May.

Besides the items
mentioned I have aleo made additional efforts to index the powder pictures
with no success to date,

After<pour conference I examined the *-fluoro pictures and thought
that our program could not be carried out as the active O-free compound
ceemed to show a weak ring at the same place as the strongest unique ring of
the oxide, If so, this would prevent anything more than an approxirate
estimate of the first apnearance of the oxide. This weak ring however is one
of those mentioned in the report which dc not apvear on the pictures of
material from the piperidinate. I chall now meke test pictures with glass
tubes and perhans with Mo radiation., It probtadly would be a good thing if
I had samples of any new active material you may have made, particularly of
any that appeared particularly good.

If you have any guesses as to the identity of the substance that
appears during cveling of the 3-fluoro and can send along samples I could
easily make check. pictures,

You may recall that in an early report I pointed out that the
optical properties of the sublimed inactive salcomine were usually different
from those of the crystals from alcohol, but that the x-ray patterns seemed
to be identieal., I worried some aboui what might cause this. It has just
been called to nmy attention that 2 similar situation exists which is fairly
well known although it too ie not understood. During the last war ammonium
picrate delivered to the Crdnance Department varied from yellow to orange in
color but seeméd otherwise identical., Invéstigation showed that crystals
from water are yellow while those from strong ammonia vater are orange.

With the polarizing microscope the yellow form is seen to be slightly di-
chroic, beilng different shades of rellow for different poeitions of the
electric vector., The orange form i1sc very dichroic, being yellow at one
position and red at the other, This ie just about the kind of difference
observed for inactive salcomine and in each case intermediate properties
seem to be possible. I have mde povder pictures of the two picrates and
as nearly as I can tell they are identical.

I hope you have some luck with the sublimetions. Incidentally,
I feel auite certain that Fankuchen's crystals were not salcomine, but are
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Professor Yelvin Calvin -2~ June 10, 1943

very likely still another crystal form! His cell constants, which I have
confirmed from his pictures, (vhich I have), will nnt index our powder
pictures., But they show the characteristic intencse l}{d‘ﬂ spacing and its
very peculiar orders which I mentioned in Berkeley,

Best wishes to all.,

Sincerely,

< é&&kamoféiﬂ

Edward W. Hughes
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Co-orthohydroxyacetophenone—en, In a previous report it was stated that

sample 5 of this material was probably impure. Since thi$ sample had not
exhibited full theoretical capacity a new semple vas prepared =t Berkeley.
The new sample (Ilos, 20 znd 27) has now been photogravhed and the pictures
are very different from the old ones, Sample 5 could not have contained
more than about tweanty ver cent of the form in the new preparation, which
is reported to the full capacity. It was alsc stated that sample 5 showed
very little difference between its oxide and its oxyeen-free form. This
it now appears was because it contained so little active form. The new
preparation yields pictures which resemble very strongly the corresponding
pictures of the parent compound, The resemblance is varticularly marked
for the oxygen-free forms and persists in a general way to cuite high
scattering engles, The shifts of the stronger lines upon oxygenation are

algo very much the sane,

Co-orthoaminobenraldehyde-en, This substance differs from the parent only

in the substitution of NH groups for the two oxygen atoms. It is inactive

and the powler photcgraph ie quite unlike those of any of the other diamines,
. -}

There is the very intense inner ring of spacing about 12,0 A which occurs

so freguently, And then, with the exception of one very faint ring there are

. ©

no other spacings till one gets out to about 5,0 A, after which there are

a lot of closely spaced rings of considerable intensity. It is likely that

the unit cell is much longer in one direction than in the other two

directions,
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Co-2-fluoro-sal-en and its hydrates, omnples of the two hydrates, one of which

yielde upon dehydration a fazst active compound and the other of which yields
a slower comvound, have Teen photograsphed, The patterns are very- different,
The so-called "slow hydrate" is a coarse graired material yielding spotty
rings which resemble somewhat in position and intensity those of the parent
oxide, The "fast hydrate" ig a finer grained naterial which yields nice
-z

smooth rings, The crystallites are smaller than 10 < cm, Both patterns

(-]
show the ilntense 13.0 A spacing., ZToth saimples appear to he pure to the
extent that eacﬁrioes not contain a detectable amount of the other,

Degolvation of the piperidinate is reported ocecasionally to produce
samples of low activity and one of these that is practically completely
inactive has been investigated., The pattern is markedly different from that
of the active form, and has also been detected in some deteriorzted material,
The evidence ig therefore very good for a nev inactive crrstal form of this

-}
chelate, The 13,0 A ring is very weak compared to its ususl intensity in
other pétterns and it mey nét really be a part of the inactive pattern,
It may ve due to & small amount c¢f some impurity, probatly the active form,
This line would apnear, if not intaorfered with, long before ény other line
of the impurity would show up.

The only active material previously photogrephed was prenarsd by
dehydration of a sample which more recent work at Berkeley indicates was a
mixture of the two hyirates described sbove, We now hawe pictures of
the active form prevared from the piperidinate., These differ slightly from
the former pictures, chlefly in that a few weak lines are now abesent, At
oregent it appears likely, although not certain, that the older active
material from the mived hydrate con%ains some impurity. Its identlity cannot

be determined from the powder pattern but it seems also to be present in

the detericrated somples described belov,
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Pictures nave been prepared from the samples taken from the life
tests run at Berkeley, One sample was the active form from the pineridinate,
mentioned above, after nearly 1500 cycles in dry air. The other was a
similar sample derived from the "fast hyirate' after about 1600 cycles.
Both materials were down to about 60% activity, These are the first samples
of any deteriorated material to he éxamined by x-rays btefore deterioration
had become almost complete, The two samples yield vrasctically identical
pictures. There is a good amount of the active material left and the pictures
are chiefly thoéé’of the active form, However, one can detect easily three
lines of the inactive form which are not interfered with by any lines of
the active form, The identification is fairly certain and there may be as
much as ten percent of this form present., In addition there are three other
extraneous lines visible, one moderately strong at very large spacing,
These agree in spacing and intensity with the lines which appear on the
pictures of the old active material from the mixed hydrate but which do .
not appear on the pictures of the new active material from the
piperidinate, 4&s things stand at present, this supposed impurity which
seems to form also during deterioraticn can be identified only by isolating
it in pure form, checking its identity with & powder photograph, and

making a chemical analysis,

Pasadena U, California Signed .
June 9, 1943 Ldvard Y. Fughes

Avproved {ZA-Q Q~JL~uq

Linus Pauling \

2 cc to Calvin
1 cc to Pauling
1 cec to Hughes
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