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HISTORICAL

The discovery of isomerism may be taken és the achleve=
ment responsible for the development of our structure theory.
It 1s certain that the attempt to form graphle and spatial
pictures of the various compounds was directly due to the
various kinds of lsomerisms. Pasteur, in 1861, laid the
foundations of stéreo chemistry by hls work on tartaric acid.
Pasteur(l)stated that the phenomena of optical activity was
due to the arréngemont of atoms in right and left hend spi-
rals, or at the corners of a tetrahedron, He emphasized
the féct that the one configuration was the none-superimpos-
able mirrof image of the other, owling to the absence of
some symmetry properties in thelr arrangements; or as he
expressed 1t, the existence of a certain dis-symmetry. He
explained that ;t was the speclal geometrical properties
of the molecules &8 wholes that were the determining prop-
erties, Wislicensus(2) and Kbkule(5)a180\proposed to explain
some cases of cptical activity by means of a tetrahedral
spatial model.,

Van't Hoff(4) and LeBel(5) accounted for the isomerism
of optically active compounds and geometric isomers by means
of explanations based on spatial tetrahedral models which
have proved‘to hold true in e#ery case investligated up to
comparatively recent times., They showed that the isomerism
could be explained on the basls of four different radlcals

attached to one carbon atom. If these radicals were arranged
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around the carbon atom, not in one plane, but in various
different planes, it was shown that two modificatlions could
be had for every asymmetric carbon atom. These two modi-
fications sre not identlcal as they cannot be superimposed.
Van't Hoff described the phenomena by placing the carbon
atom at the center and the radicals at the corners of a
tetrahedral figure,

It wes shown by LeBel(6) in the case of forty deriva-
tives of actlive amyl compounds that should any two of the
radlicals be the same, then the asymmetry of the molecule 1is
destroyed and no optical actlvity exists,

We are not limited, however, to an asymmetric carbon
atom as our test for asymmetry. ILeBel was correct 1ln stat-
ing that whbn we have an asymmetrlic carbon atom, we can have
optical activity, and that such asymmetry is destroyed when
we do not havp four different groups attached to the carbon
atom. We may nevertheless have asymmetric carbon atoms and .
no optical activity, as discussed later under second order
axis gymmetryQ

So it is, that later developments have shown Pasteur's
thesis; tﬁat optical sctivity 1s due to the dissymmetry of
the moleéule as a whole rather than to any special clrcum-
stance, 1s the only tenable universal hypothesis. While
Van't Hoff and LeBel performed valuable service in‘develop-
ing the special case of the asymmetric carbon atom, there is
no question but that the asymmetric carbon atom 1is only a

speclal manifestation of a larger phenomena,
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There are several possibllities, With one asymmetric
carbon atom we may have an equal mixture of the two optical
antipodes, Thus, the resultant mixture is inactive. Ir |
we have more than one asymmetric atom, we have the posslibll-
ity of Iinternal cbmpensation, that is, two asymmetric carbon
atoms with equal and opposite rotations in the same molecule.
It 1s also possible to have asymmetry wlth or without opti-
cal actlvity in those cases characterized as psuedo asymmetric.
That 1s, those cases where we have three or more carbon atoms
in odd numbers, with the ends identlical., The central carbon
atom appears symmetrical because of the identical group on
each end. If these end groups are arranged in reverse orders
the view from the central carbon will be unsymmetrical,

In those cases where we have & plane or point of syme
metry ﬁe never have optical activity. We may have either a
vertical or a horizontal plane cutting a molecule in two re-
flection parts, Thus x—g-x can be cut by a plane so that
reflection images 1dentic§lly the same may be formed.

In the case of a point of symmetry we may have a come
pound such as ¢ #s€, a”‘;'i;c 3 ff,;. cc”:: ::oocz'"/r- ’
which has a center of symmetry, i.e. a line drawn from any
grou§ through the center of the molecule wlll Intersect an
identical group on the opposite side. No actlivity results
in this case,.

With axes of symmetry, however, we may or may not have

optical activity. When a compound 1s axially symmetrical,

no free rotation abouf the axls can give two enantiomorphous
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forms which coincide. "This form of symmetry is called that
of the first order, and is not sufficient to render the

compound insctive., The axis of the second Epder 1séealled

a mirror axis, A good example 1s *2 C\ 7. e ?{/ CX3e “hus
When we have an alternating axis of symmetr;, we ha;é an

axls of the second order, or better stlll a mirror axis.

In this case we may have asymmetry but no activity. Should

we rotate any chosen group through 90', we will find a

simller group occupying the exact spot where the mirror image

of the chosen group would appear to be., It must be here

noted that we may have asymmetric carbon atoms ﬁéth no ace

cHy
— . Cpy

tivity. For example, we have the compound ©<Haip,| #/
e C ¥y

with asymmetrlic carbon atoms, yet no optlcal activity has
been found.

The question then arises as to whether we would have
optical activity if we had a compound ﬁith three different
groups attached to a carbon atom; one with a double bond
and the other two with single bonds. It was pointed out
by Van't Hoff(V) that allylene derivatives of the types~
g%:c’c G\R4 could exist in enantimorphous forms. For if
R1 and Rg lie in one plane the groups R3 and R4 lle in another
plane, It appears as though we have no asymmetric carbon
atom, but this appearance 1s false 1f we accept Marsh's(e)
definition of an ssymmetric carbon:-atom, He defines an

asymmetric carbon atom as one which, when replaced in a space

formula by its mirror imasge, gives rise to a space formula
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different from the original one. This 1s essentially what
?asteur ltated in more general terms, i.e¢. the asymmetry
of the molecule &8 & whole.

As & matter of fact, a cyclic mﬁdification,
C”J\ - CH‘ . Co‘/’, [ -
c v ‘”& CI/,_ c C CO‘H,

of the allylene type of asymmetry was prepared by Pope and
Perkin(g)_anﬁ resolved by Perkin, Pope and Wallach(10),
When we eonsidqr the ethylene series, we sre limited
by the classical considerations to cases whereiln no asy-
metric carbon atom exlsts, and since the atoms of carbon lie
in the same plene mno asymmetry exists and hence we have no
optical activity., Geometrical isomerism is exhiblted 1if
we have different groups, R and R!' on the two carbon atoms.
Various attempts (11) (12) to show that the groups arrenge
themselves at the corners of & tetrahedron instead of on
one plane failed, thus tentatively proving thnt all atoms
lie in the same plane., »
We have, however, other evidence in the work on the
quadrivelent sulphur compounds. Pope and Peaehy(15) resolved
the camphor-sulphonate and bromo-camphor sulphonate of
methyl-ethyl thetine, &H#i,\,S‘ Chcoon
and Smiles(14) resolves the same salt of phenyl ester of

methyl-ethyl-thetine, .’ ”3 SS<c i”" C o0 By b

These compounds and analagous selenium compounds retalned
activity when im the form of camphor sulphonate, picrates,
snd chlero-platinates. Therefore, they all hed an ionized

linking and the authors above mentioned, showed that
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activitles d4id not disappear when these compounds were ion-
1zed, Thls would seem to show that the groups Rj, R2 and
Rz, occupylng three points of the tatraheﬁon cén retain
thelr positions even though the fourth po;nt is occupied
only by an elsctrical charge. |
Kenyon and Philipa(15), et al, resoclved the sulphinic

~ OR ,OR
esters (= S—c‘ Hy CHy» 0=$‘CL”'/'ca.""" , unsymmetrical
sulphoxide(16), 0:85 ~ C#3 CoHyCooH

, CHia
and the sulphilamines(lv) C; #7' Saz‘ M ¢ S‘c Hy CooM;

all of these latter compounds owe thelir activity to three
groups around the sulphur atom along with an electrical
cherge, This 1s also true of selénlum compounds which were
found to be optically active., Now this a.symmetry is impos-
sible according to classical)theory if we wfite the formule
& \ S =0 , for we will find the three groups
in one plane and will have super=~imposable mirror images,
Since optical activity is present we must have some differ-
ence in the oxygen to sulphur linkage. This means that

the fourth place in the tetrahedral model is occupled, not
by a radical, but by an electrical charge, that is, the
positive charge 1s localized on the central atom so that
the formula may be represented as %' S-r_ 0. °
Thls representation does not violate any of the conventions,
and fully represents the fact that we have non-superimposable
mirror images. Before golng on to further developments it

may be profitable to trace the electronic conceptions which
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are used to explain the linking of those types of compounds
which have a double bond and which still exhibit optical
activitye. 7

GeNo Lewis(la) assumed that the cause of chemical com-
bination is the tendency of electrons to form stable ar-
rangements such as exist in the inert gases., His ad-
vance conslsted mainly in suggesting that two electrons
could be shared between two atoms so that they could count
toward the stability of both of the atoms. If we assume
such sharing we can explain non-ionized linkages by the
Lewls theory. Kossel{1l9) explained that elements with

- too meny electrons for stablility could completely glve up

the excess to atoms that had too few, and thus give an
electrically neutral molecule., ILewis explained "co-valency"
or the non-ionizable linkages whille Kossel's work explained
"Electro valency™ or ionlzeble linkages,

The first of these two types of linkages, co-valent
(or shared electron) linkage, can arise in two ways: (1)
one electron is contributed by each atom. This 1s normal
co-valence in'which the co~valence 1s limlted in number by
the periodic group of the atom, (2) Both electrons are
contributed by the same atome In thls, coordlnate valence,
the valenciles are not dependent on the periodic group to
which the atom belongs, We also have a combination of
these two which 1s called a semi-polar linkage infwhich
the elements are united by both a co-valent link and a polar
link. With thls type of semi-polar linkage we have a polar
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compound, as 1s shown by dlipole moment and parachor meas-
urements2. The linkage 1s polar in the sense that a phy=
sicist uses the ﬁord polar, i.,e. having an unbalanced elec-
tric charge even though no ions are formed.

Examples of these linkages may be taken from the sul-
phur compounds since they were mentioned previously. Thus,
sulphur can only form two normal cq-vaiences as in the
compound diethyl sulfide (Cgﬁs)gs s because these co-valences
glve suiphur the full valency group of eight; l.s.,

C, Hs s éx’.‘ C, He , 8ince sulphur itself has
8ix valence electrons, Now the crosses in the illustration,
sometimes called lone pairs, can form co-valences of the
second kind by sharing these pairs with atoms of oxygen
which need two electrons to make‘a stable octet; 1l.e.,
+

G Hes SX Cote o CoHem S -Cohe

XX

-

0

These coordinated links ensble the sulphur atom to increase
its co-valenéy‘from two to four.

These examples show that we have two criteria of sta-
bllity; I. The nuclear charge on the atom must be satis-
fied, This can be done in two waysy (a) Each free electron
balances one nuclear charge. (b) Each pair of shared electrons
balances one nuclear charge.

| II. An octet of electrons about an atom gives a
stable configuration. ZEach shared or unshared electron cone

tributes equally toward this octet,.
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In the example giveh the link between the sulphur and
oxygen is a seml-polar double bond., We have the sulphur
contributing one of 1ts lone palrs of'electrons to the
oxygen atom which has only six electrons and which by ace
cepting two from the sulphur forms a stable octet about the
oxygen. The sulphur, however, gains one positive charge
for the oxygen accopted.' Thus we have a co-valence, arisQ
ing in the second way and called a coordinate link and a
polar bohd between the oxygen and sulphur. This mskes for
the greatest stability as the sulpﬁur atom has also come-
pleted 1its octet,

" As mentioned before we have three coevalent sulphur
in g;: ét'o.and it was postulated that divalent carbon
could be regarded as three co=-valent with a structure
C X in which the carbon is the acceptor and not the donor.

If the aliphatic nitro salt has the following formula;
Rl \ - _/v
% ¢ s //0- s With a semi-polar double bond

between the carbon and the nltrogen the compound should be

asymmetrical. This may also be written; C +\ 0 /Vq_,

A similar structure would be needed to explain any

optical aotivity in the dilazo compounds; 1.e., R;‘C.FN-— .
The formule 32 CeNgaN being needed to explain the activity

due to a semi-polar link between the carbon and nitrogen.
As has been pointed out by Fry(20) many chemists do

not care to use the electronic terminology in its present
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state of confusion, preferring to use simply the + and =
notation, Thils confusion was largely caused by G.N. Lowis'a(zl)
interpretation of the physicists terms polar and non-polar.
His 1ists of typical polar compounds include both typlcal
electro-valent compounds such as potasslum chloride, and
co-~valent compounds such as the alcohols, His non-polar
materials, though all are co~valent, some are non-polar

as the pérafins or benzéne; i.e., they have no dipole mom-
ent; and others, as chloroform, ére'polar according to the
phjsical meaning., Inasmuch as a tremendous literature is
being bullt up using the electronlc terminology the explan=-
ations were included in that langaage even though 1t may

seem cumbersome at the present time,
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GENERAL PURPOSE OF INVESTIGATION

Our task has been to collect evidence concerning the
aliphatic nitro compounds and the aliphatic diazo com-
pounds which would lead to some conclusion concerning

the structures of these compounds.

Part A 1s concerned with attempts to prepare asn op-

tically active aclenitro compound.

Part B 1s conecerned with the preparation of the
a-naphtivl phenyl diazo methahe, with the view of ascertain-
ing whether or not there 1is optical activity in en ali-
phatic diazo compound,
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PART A

HISTORICAL INTRODUCTION TO THE NITRO COMPOUNDS

The allphatic nitro compounds were first prepared by
V. Meyer(22) in 1872, His method of treating an alkyl
halide with sllver nitrite was found(zs) to give an acidic
radical, He assumed the structure to be R ﬁ H NOg, where

M = metal. A. Michael{24) showed that the metallic de-
rivative of the nitro compounds was attached to an oxygen
atom as CHo = g-O@Ha. Ferr (25) (26) showed that these
derivatives could be regarded as salts of the hypothetical
acid CH2 = g-O-H.

27 28 29
Hollema£, Aantzsch and Schnlt;e,)and Konawaloé )

$
proved this view to be correct by isolatling the lsomeric
derivatives. Thus phenyl nitro methane was isolated in
both its isomeric forms, generally represented by

CeHg CHgNOg for the stable neutral form and CgHg CH = g-OH
for the labile form.

Hantzsch(so), who called the labile compound the acie
form of the nitro compound, proved 1ts structure by means
of conductivity experiments. The gradual loss of conductiv=
1ty of the aci«form showed the equlillbrum existing between
the true nitro compound end its lablle lsomer.

Baudisch(51) Indicated that the greater activity of
the aci-form was due to the different linkings between the
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nitrogen and the Oh group; l.0., f#~ C ~'w -
. /// o
in alkaline solution.
The next important development was made by Kuhn and
Albrécbt(sz) when they converted an optically active solu-
tion of 2-nitro butene into the solution of the salts

of the aci form which were also optically active, The

-'-
: . '. . -r-
results were explained by the formulas R: 9 _N . 0, Na .
R' ..o-'

+
This form is much like the sulfoniuvm ilon K'S Rﬂ J
Ra

previously descoribed.

Shriner and Young(33) similarly prepared solutions of
the optically active salts of 2-nitro octane, This work
did not decide the question of the constitution of the aci-
form, as the work was done in solution and no pure come
pounds 1solated so that impurities might be responsible for
the observed rotations,

Shriner and Parker(34) prepared an optically active
cyclo 2-nitro-4-methyl hexénone, but could not declide whe-~
ther the activity was due to the carbom in the 2 or the 4
position. |

While Shriner and Young started with optically active
meterials, Mills and Cole(35), recently reported that they
had succeeded in resolving phsnyl-eyannitro~mathane,
CgH5CH(CN)NO2, by means of the brucine salt, into its op-
tical antimers, The sodium salt gave a strongly active
solution but lost this activity on the addition of exceas

mineral acid,
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DISCUSSION OF THE WORK ON NITRO COMPOUNDS

Since previous work had been done in solution and no
compound 1isolated, and since optically active materials were
used to begin with, it was clear that the resolution from
an lnactive aclenitro compound would prove the existence of
a semi-polar bond between carbon and nitrogen.

Itkwas proposed.that we start wlth the preparation of
beta-napithol-meta-nitro-benzal alcohol; then substitute a
chlorine atom for the hydroxyl group, and subsequently by

the use of silver nitrite prepare the nitro compound which

in turn was to be resolved.

Ho _ oHe H
QO ", P
cHees
o0
OQ 10k

"
The alcohol was prepared, but the chloride was found

to be dexmposed into the me-nitro-benzal chloride when chlo-

rination was attem@ted. While the methylation of the

napitholic group might have prevented this decomposition,

1t wes decided that the fluorene group would be mbre useful,
2-Fluorene-phenyl-ketone was prepared by the Friedel

Crafts synthesis, The ketone was reduced to 2-fluorene-

phenyl-carbinol, This secondary alcohol had not been pre-

viously prepared,
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The alcohol was next converted to the chloride by
phosphorous penta chloride, but the chloride was found to
be unsulted to the formatlon of the nltro compounds be-
cause 1t was unreéotive towards silver nitrite. We cone-
verted the alcohol to the bromide by the use of phosphor-
ous tribromide. We attempted thé preparation of the nitro
compound . However, the reaction aia not take place readlly
in the cold, and on heating decomposition took place. This
was the experience of Holleman(36) 1n working on similar
compoumds, The analysis of the materlal produced showed
that we obtained only 18% of the nitro and nitrite compounds
together, It was Ilmpossible to isolate the pure nitro com-
pound from materisl containing such a small percentage.
Therefore 1t was declded that we prepare the lodide, since
Hantzsch(sv) had found that better ylelds were obtained .
through the use of iodides.

It was found that the best method of preparation was
that in which the dry 2-fluorene-phenyl-bromo-methane was
treated with anhydrous sodium lodide in a non-oxidizing
medium. Even under these conditions the lodide was found
to be present in less than seventy percent. The prepara-
tion of the nitro compound using lodide in solution gave a
mixture of materlals which contalned only a trace of the
nitro compound, While the problem was solvable 1t was not
feasible, due to the time which might be required and the

research was abandoned inasmuch as large quantities of
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CHART OF REACTIONS IN:"PART A
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‘nitro compound would be needed 1in order to attempt resolu-
tion of the unstable form,

In order to provide checks on the V. Meyer method
for our type of compound, we prepared from benzophenone
the bromide and the lodide. The 1lodide was found too un-
stable for use; 1In the presence of traces of alr or moils-

ture decomposition took place quite répidly.

CONCLUSIONS

It has been shown that the best method of preparing
the lodides 1s that in which all moisture and oxidizing
influences were removed. While this methocd was not re-
fined it gives pfomise of belng successful,in which case
preparation of the nitro compounds under anhydrous cone-
ditions should be possible, The following new compounds
were prepareds ;

1, 2«Flucrene-phenyl-carbinol.

2. 2-Fluorene-phenyl-chloro-methane,

3. 2«Fluorene~phenyl-bromo-methane,

4, 2-Fluorene-phenyl-iodo-methane,

The diphenyl-lodo-methane was prepared as a solid.
The only reference in the literature states that a liquid
thought to be the lodide compound was prepared.
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EXPERIMENTAL WORK ON NITRO COMPOUNDS

A. PREPARATION OF/7-NAPHTHOL~META~NITRO-BENZAL ALCOHOL

Commercial B=naphthol was recrystallized by means of
hot alcohol, Mp. 121°C. Six and one-tenth grams of meta
nitro benzaldehyde was dondensed with 5.8 grams of Benaph-.
thol in 300 c.c. chloroform for one hour and forty minutes.

It was filtered'thrcugh & hot water filter and the
chloroform was distilled off leaving e solld condensatlon
product. The meterial formed was soluble in aleohol.

Yield 80% - Mp. 91°C.
Some material was prepared using petroleum ether as

a solvent. The yields were very poor in this case.

Be CHLORINATION OF B-NAPHTHOL-m-NITRO PHENYL CARBINOL

Phosphorous Pentachloride was used as a chlorinating
agent with ether as & solvent. Ten per cent. excess
phosphorous pentachloride was used,

Twenty nine and seven-tenths grams of B-naphtholem-
nitro phenyl carbinol with 22.5 grems phosphorous penta-
chloride in 500 c.c. ether were heated over a water bath
and stirred continuously for four hours. Yield 15 grams
of product or 50% of theory after the ether was distilled
off. Mp. 57-63°C.

l. Anslysis of compound.

The compound was analyzed for chlorine by
The Parr bomb method. Used NagOp of fifteen
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times the welight of sample; dissolved residue in HNOz(dil.)
and precipitated as AgCl with AgNO3.

Anal.Subs. (a).5000g. & AgCl, .6793g.

e

(v).5000g, : AgCl, .6782g.
(c)e8000g., & AgCl,1.1523g.
(d).5000g. & AgCl, 06‘7‘70go
Calc'd, for CymH150-NCl; (2) Cl, 11,3 Found:(a) 33.6
| 1771273 " (b) 33.58
(G) 35
(a) 33.2

Theoretlcal Possibilities

lwv -c»¢L>
I » 34.41% Cl M.P. 65°C.

1T @" 21.84% C1 M.P. 56°C.

It was concluded that chlorination produced decompo-

sition leading to the formation of m-nitro-benzal chloride,
I. The methylation of the naptholic group might have pre-
vented this decomposition. However, this compound was not

useful in furthering this ressearch and was abandoned.
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IT.A. 2-FLUORENE-PHENYL-KETONE -

1. Crude fluorene was recrystallized from glaclal
acetlc acid after bolling for half an hour with bone
black and filtering through a hot water funnel.
Proportions:
100 grams Fluorene
260 ce.ce Glaclal acetic
20 grams bone blsack
M.P, of materlal 106-112°C,
This brown product was then recprystallized from
hot ethyl alcohol, Yield 70 grams = 70%. M.P,
114°C.

2. The Friedel @rafts reaction was followed in mak-
Ing the ketone., Attachment was to the 2 position of
the fluorene as Fortner(58)(39)(40) gpowed.

Fifty-five grams of recrystallized fluorene was
placed in a liter R.B. Flask with three necks. At~
tached to the flask was a mercury seal stirrer, dropping
funnel, and a reflux condenser with tubing leading out-
slde to remove hydrogen chloride fumes, 350 c.c. of
anhydrous carbon bisulfide and 49 grams of anhydrous
aluminum chloride were quickly added and 50«75 c.c. of
carbon bisulfide used to wash the flask,

This prevents the alr from 6x1dizing and moisten=
ing the sluminum chloride. |

Thirty nine c.c. of commercial benzoyl chloride
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was placed in the dropping funnelywith sbout 80 ce.ce
of carbon bisulfide acting as a dilutent. (Benzoyl
chloride does not need to be freshly distilled:

the undistilled gave about the same results,

The material was stirred for about ten minutes
after which time the benzoyl chlorlide was added drop
by drope. If one was careful about the addition of the
benzoyl chloride no cooling was needed, Care must be
taken however that no excess unreacted benzoyl chlo=-
ride accumulates In the reaction flask, The reaction
was controlled by observing the heat evolved and test-
ing the gas from the reflux condenser with ammonium
hydroxide.

/ After all the benzoyl chloride has been .:added,
the mixture was refluxed for about four hours on a
water bath. The mixture was then cooled and poured
into a beaker of cracked ice containing 10-20 c,c. of
hydrochloric acid to change any uhconverted aluminum
chloride, Heat was generated in large quantities in
this process, The solid reddish brown mass was placed,
along with the liquid, In a steam dlstillation flask
and carbon b§sulfide removed. The so0lld was drained
free of water and dried. The brown prrous mass was
recrystallized from alcohol, Mp. 122°C., The ylelds
averaged 61.5% based on the fluorene used and the re-
crystallized‘product obtained,melting at 122°-124°C,

Fortner(38) gave 122°C, for the 2~fluorene phenyl ketone.
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This average yield 1lncludes several runs using
petroleum ether as a solvent. This solvent gave very
poor ylelds under all conditions tried. For the
method as given using carbon disulphide the yields
averaged 73% including the original trial runs which
were not as good as the latter when the ylelds often

went up to 85%.

Be PREPARATION OF 2~-FLUORENE-PHENYL-CARBINOL

Various quentities of reagents were tried in
reducing the above mentioned ketone to the correspond-
ing seobndary alcohol by means of zinc dust and al-
coholic KOHs The best ylelds were obtalned from the
process described below,

1, One hundred and ten grams of ketone was dilse
solved in 1000 c.c. of alcohol and 40 grams of a con-
centrated aqueous stlution:of -potdssivmchydroxide was
added. Then from 200 to 250 grams of zinc dust was
placed in the flask and the materials refluxed for
seven or eight hours, Mild refluxing is recommended.
After this the hot alcoholic solution was decanted
from the zinc, filtered, and poured into a small quan-
tity of water, This liquld was then treated with water
until the so0lild white alcbbol preclipitated out.

The mother liquor on addition of more wateﬁ gave
anofher quantity of alcohol purer than the first crop.
This was recrystallized from ethyl alcohol and dried;
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the method gave 80-90% yields of a product melting
at 116°C. N
As this compound was not described in the liter-
ature, an analysis was necessary,
Using the regular combustion method for carbon
and hydrogen the followlng results were obtalned:
Anal, Calc'd for conl Oz C, 88024; H, 5.88.
Found: C, 87.24; H, 5.82
87 .54 597
8?060; 5.21
87 .68; 5,90
Molecular weight determined by the freezing point
method using benzereas a solvent gave an average value
of 264, Mol. wt. Calc'ds 272, Found é 263, Found: 265.
M.P. 116°C. (uncorr.) M.P. of ketone 124.5°C. The com-
pound. was found to be very soluble in aléohol, ether,
benzene,chloroform, and less soluble in methyl alcohol.

It was only slightly soluble in water.
I1 Co PREPARATION OF FLUORENE~PHENYL~-CHLOR~METHANE

A small quantity of chloride was prepared by the use
of phosphorous pentachloride in ether solution. The
compound precipltated from the solution in a falrly
pure state. M.P. 78°C. Yield 80%.

It was found however,that the chlorides were not
suitable for use in mseking the nitro compounds with
silver nitrite because the chlorine was too firmly
heldito permit reaction to take place in the cold and
on heating the nitro compound deoomposed.(zv)
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D, PREPARATION CE THE 2-FLUORENEwPHENYL~BROMO~METHANE

Twenty~-seven grams of the previously prepared alcohol,
10% excess phosphorous tribfomide, and 200 c.c. of ether
were stirred vigorously for half an hour, During thisb
time the bromide precipitated out as it 1s sparingly sél-
uble in ether, After about two hours the reaction was come-
plete, Better results were obtained by adding phosphorous
tribromide drop by drop, over a period of one hour., Yleld
78%. Both of the above mentioned compounds were very sol-
uble in acetone and chloroform but less though appreciably
soluble in ether, benzené, and alcohol, M.P, 84.5C.
Analysis of the 2-fluorene-phenyl-bromo-methane by
means of the Parr bomb and Pringsheim®™(4l) method.
Anal, Calc'd for ConHygBr: Br, 23.85.
Found¢ Br, 2%.7.
" Br, 23.68
" Br, 23.5
" Br, 23.72
The molecular welght was fouhd using benzene as a
solvent and determining the lowering of the freezing point.
Mol, Wt. Cale'ds 335, Found 328,
" 325,

Ee. PREPARATION OF 2-FLUORENE=-PHENYL-NITRO METHANE
‘ (22)
Victor Meyer's method was followed in this preparation.

Three and four-tenths grams of 2-fluorene~phenyl-bromo-
methane was dissolved 1n about 20 c.d. of benzene, Then
2.0 grams of silver nitrite (freshly prepared by the method
described below) was added and the material put away in

e closed vessel,
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The silver nitrlte was prepared by allowlng a saturated
solutlon of potassium nitrite to react wilth & warm solution
of silver nitrate. The yellow silver nifrite rapldly crystal-
lized and wes washed with distilled water,

With the above procedure and proportions a series of
reactions were carried out with the conditions varying in
one respect or another, l.e.:

ll. Reacted in the cold for two weeks «

2., Reacted over a water bath at 60°C for ten hours.

3+ Reacted at the boiling point of benzene for

eight hours,. '

When the temperature was raised it was found that de-
composition took place, as evidenced by the color (red-
dish brown) and the odor of the fumes coming off. This
was the experience of Holleman(42) in working on similar
compounds.,

Reaetions were also run in the cold with larger quan-
titles of silver nitrite added. Excesses were added rang-
ing from 25% to 1000%, in an effort to send the reaction
nearer to completion,

Another serles of reactlons were run in which cata-
lysts were used under varied conditions, Platinous Bro-
mide and platinic bromide were used,as was platinum metal,
aluminum and zine. No one of these materials under lower=-
ing or ralsing of the temperature, increased the reaction
enough to be noted in the ﬁroduot. The volume of solvent

used seemed to have little effect on the resction.

The best product obtained from any of the reactions
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was gummy and not distincly crystélline. Thls was obtained
by filtering off the benzeneliquid from the sllver bromide
and evaporating the benzene at room temperature.

The materlal was treated with sodium hydroxide to get
the sodium salt of the acl-form, but the sodium hydroxide
did not react with this compound. Potasslum hydroxide was
tried but separation of the nitro and nitrite forms could
not be effected with this reagent as the potassium salt
evidently 41d not form, When sodium methylate was used
complete solubility was obtained in some cases and pertial
solubllity in others., Thls however, could be shown to be
the case when absolute alcohol was used, so that we did
not necessarlly have the sodium salt of the aci-form.

In a few trials some aci-form was obtalned, as was shown
by the fact that on eliminating the methyl alcohol and dis-
solving the solids 1n water, some of the solid 4id dissolve
and on.treatmsnt with acid gave an olly material which
floated on the surface of the water,

The gummy material which was collected was analyzed
for nitrogen by the Dumas method. A nickel tube was used
in conjunction with an electric furnace; instead of the
glass tube, gas fired equipment. Carbon dioxlde was gen-
erated by the action of CP hydrochlorilc acid on bolled
marble chips., The samples analyzed were made by the action
of silver nitrite on the 2«fluorene-phenyl-bromo-methane.
They included both the nitrlte and nitro compound, since

no separation had been effected.
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(a) Anal, subs., .4000g. No, 3 c.c., Bar, (uncorr.)749 m.m.
Temp. (corr.) 27°C.

(b) Anal, Subs., +4000g. N2, 8 cc Bar., 748 m.m.
Temp. 28°C.

(0) Anal, SubS., .4000g. Nz, 247 C.Ce Bar. 748 m.m.
Tempe R7°Ce

Calc'd for CooHygOoN: N, 4.65, Found: (a) N, .87.
« (v) N, .23,
(0) N’ .77.

Since it was lmpossible to prepare the nitro and ni-

v L.
VLR oW

ffiﬁé ﬁixttre in any pure condition; the above analysis
would indicate a mixture contalning only 18¢7% of nltro
and nitrite compound together; 1t was decided that attempts
should be made to prépare the 2-fluorene-phenyl-1odo-
methane, Inasmuch as better yields of nitro compounds had
been obtained by other investigators(37) when using the
iodide compounds in place of chlorides or bromides,

This yleld must be the best possible since the method
ylelds a larger percentage of the nitrite compound than it

does of the nitro form.

Fe PREPARATION OF 2«FLUORENE-PHENYL~IODO~METHANE

The methods used 1n attempting to prepare 2-fluorene,
phenyl iodo-methane were divided into three classests
1. Methods using phosphorous, both red and yellow

in various solvents and under varlous condltlons,

with lodine and fluorene-phenyl-carbinol.
2. Methods in which sodium 1odlide was used with‘a solvent,
in order to replace fhe bromine in 2«fluorene~phenyl«bromo-

methane by iodine,
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3¢ Methods in which sodium iodide was used to replace the
bromine in the fluorene phenyl brém@-mathane, under such
conditions the water was excluded from the réaation.
F,
1. (a) RED PHOSPHOROUS REAGENT
Bix grams of iodine, 15 grams of red phosphorous
and ten grams of 2«fluorene-phenyle-scarbinol were mixed
with 50 c.s, of ether. The mixture was heated for two
hours and then allowed to stand over night. The ether
solution was then filtered to remove the phosphorous
compound and the excess phosphorous, and the filtrate
was treated with sodium thiosulfate in water solution
to remove the excess iodine. The solutions were sep-
srated and the ether solution dried with calciwm chlo-
ride (Anhydrous) to remove the moisture. The dried
ether was filtered from the calcium chloride and evap-
orated at room temperature. The resultent compound
was a yéllow, gusmy 8o0lid whilch could not be made to
erystallize from ether, ether and petroleum ether, ale
eohol, alcohol and water, benzene, chloroform or ace-
tone. The melting point was about 90* to 95°C. with
decomposition. |
The yellow substance was very soluble in chloro-
form, aéetono, ethyl acetate, ether, and benzene., It
~was slightly soluble in methyl alcohol, and methyl al-
cohol ard watere. No difference in solubility in hot
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solution was noted so pﬁrifieatien by this method was

not feasible,

Fo
1, (b)

The same proportions of materials were used, and
the procedure v@s identical except that the reaction
proceeded six hours instead of two hours., The result

| was a yellow guh with a melting point of 90° to 95°C.
with decomposition. The gum was solid but noﬁ erys-
talline. '
F.
1. (e)

The same preeodure as before was used except that
the reaction continued for & periéd of twelve hours,
The ether solution was not evaporated but the solid was
precipitated out with alcohol and petroleum ether.

This solid was not crystalline. M.P. about 80° with
decomposition, The petroleum ether d4id not preclpltate
outr the solid very well, but when alcohol was added and
the mixture heated to drive off the ether, we obtained
& yellow material, globular in form but not definitely
erystalline when éxamined under ﬁba microscope. A pOW-

der resulted when the mass was crushed but this powder
was not crystalline,
Attempts were made to purify this material with

absolute aloohol and while a small amount of compound
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dissolved in the cold and a greater amount dissolved
on heating, the differential was not large enough for
test purposes. Solids precipitated out in & gummy mass
instesd of in crystalline form. Some of the material
was white and some yellow. The white material was more
definitely crystalline than the yellow, The msltiné
points were 74° to 78° for the white form and 90° to
94° with decomposition for the yellow form.

F.

1. (a)

Several attempts were made using csarbon bisulfide
as a solvent. This solvent was used because the iodine
as well as the alcohol) dissolved in it., The procedure
described in I(e) was followed except that the time of
reaction was three hours. We found that washing the
carbon bisulfide solution with sodium thiocsulphate ex-
tracted the excess iodine from the solution, and the
dark red color dilsappeared leaving a colorless white
liquid, However, on éfﬁndiﬁg this condition was changed
inasmuch as the solvent grew darker with the passing of
time., Usually the solution became a very dark red color
in ten minutes. Ether, alcohol, or petroleum ether |
could be used for precipitating the solid from the
carbon bisulfide. A greenish, black solid resulted.
The melting point was from 74° to 78°C,
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Other attempts were made with carbon bisulfide as
solvent and the procedure as described in 1l(a) but with
varying times of reasction. Trials were made in which
the times of resaction weres 3, 6, and 12 hours, One
trisl was made in whieh the reactlon was heated gently
for forty-eight hours over a hot plate. The results
were all the same as in the first attempt.

F.
1. (e)

Trials were made as in 1l(a) except that a trace of
yellow phosphorous was addeds On standing, with alco-
hol added to the ether solution, a yellow gummy material
with a M.P., of 90* to 94°C., with decomposition,and a
white solid with M.P., of 78°C. separated out. With the
above methods and lenger periods of reaction: 3, 6, and
12 hours, the resultant materials were identical with
those first obtained,

F.
1. (f)

Trisls were mede using glacial acetic acld, with
proportions the same as in 1l(a) and the procedure iden-
tical except that the solid was precipitated from solu-
tion. The reaction proceeded eight hours, The solution,
after treatment with sodium thiocsulfate, was treated
with excess water. A precipltate formed but not in large

quantities, This white material was so finely divided

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



that 1t could mot be made to separate out. It may have
been sulphur from the sodium thiaauirate.

Other trilals were made in which the solution was
finélly treated with just enough water to cause cloudi-
ness, Eventually a'little partially crystalline mater-
lal came out. This material had a melting point of
78° to 88°C. but did not give a conclusive test for io-
dine, '

Attempts were made to freege out any water present
after collecting the gum from the solution in ether,
but no erystelline material was obtained on evaporating

the ether to small volume,

1. (g)

Trials were made in which no solvent was used but
the iodine, phosphorous, and &econdary alcohol were
melted together. |

Ten grams of the secondary alcohol, 3.8 grams of
fodine sand .4 of a gram of red phosphorous were melted
over an oil bath. Evolution of lodine fumes took place
and vigorous action was evidenced by the bubbling and
increased temperature exhiblted. The procedure was al-
tered in that the secondary alcohol was first melted,
then phosphorous added, and the lodine added from time
to time., This run proceeded for six hours, leaving at

the end of that time a heavy gum. This gum was treated

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



- 32 =

with water to destroy the excess phosphorous trichloride,
decanted, and the water layer treated with ether and so-
dium thiosulfate. The gum was treated with ethyl alcohol.
Jodine came out as was shown by the color but no appre-
clable part of the gum dissolved, Ether was then added
to the gummy material and most of it dissolved., The

ether solution was treated with sodium thiosulfate in
water #nd separated from the water layer. Both ether
layers on evaporation yielded a gum. More material was
obtained from the solid residus portion.

Other trials were made at 71°C. and 90°C.; the pro-
eodnre otherwise being the same, The results were the
seme a3 in the previous determination., Attempts to ree
erystallize tpo gun all falled. Alecohol, ether, acetone,
chloroform and benzene were used as erystallising agents.
The material was boiled with bone black as in the other
attempted repurification. |

F.
1. (h)

Using the above methods trials were run in which a
trace of yellow phosphorous was used, and also pure yel-
low phosphorous in place of the red phosphorous. The
evaporation of the ether left a gum which became solid
on treating with alechol., When cerbon bisulfide was
added a green solution resulted. One portion of ether

solution which was allowed to evaporate very slowly was
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found to have orystal-like masses Interspersed in the
gumuny materiel, It was 1lmpossible to separate or dry
these orystals, however much the type of solvent varied.

Anal, Subs., 0.,2000g.: AgIl, .0306g.
Celet'd for GeeHlsI} I’ 33.2. FO‘md.g 8.38.

The materials resulting from the reaction in sec-
tions (g) end (h) were found to be very soluble in:
chloroform, xylol, benzene, carbon bisulfide, and ethyl
acetate; moderately soluble in glacial acetlc acid and
acetone; slightly soluble in petroleum ether, methyl
alcohol, ethyl alcohol and absolute alcohol, both hot
and cold.

When these materials obtalned from the reactions
mentioned were trested with sodium to get qualitative
tests for iodine, many of them showed no iodine and
others gave inconclusive tests for lodine. These ma-
terisls from glscial acetic acid and carbon bisulfide
as solvents, gave tests for iodine in every case, The
material prepared by methods (g) and (h) gave some fair
tests for iodine though in one or two cases no conclu-
sion could be reached as to whether iodine was present
in the compound or not. It was deemed adviseble to try
other methods or preparsation in which water was excluded
as hydrogoh iodide probasbly reverses the reaction and in
water, hydrogen iodide 1s almost sure to be formed.
These methods, then, were found very unsatisfectory for

the pro&uctian of this type of 1odide.
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Fo.
2. (a)

. The first reactions in which 2«fluorene-phenyl-bromo-
methane were treated with sodium 1odide were ones in
which a solvent was used.

2-fluorene~-phenyl-bromo-methane, melting at 84°C.
when recrystellized from alcohol, was used in this re-
ection, Sodlium locdide was made anhydrous by drying in
the oven at 110°C, Acetone was treated with calcium
chloride and sodium sulfate to make it amhydrous, So-
dium ilodide was dissolved in anhydrous acetone to make
up & 15% solutioen by weight. 2-fluorene-phenyl-bromo-
methane was dissolved in 30 c.c. of acetone. Both of
these solutions were colorless., However, on adding &
solution containing the bromo-methane, a yellow color
appeared which changed tc a brownish red color in a very
short timb. After about ten minutes sodium bromilde ap~-
peared and the c¢olor change ceased, indicating the end
of the reactiom, or the equilibrium point. After sepa-
rating the sodlum bromide, the acetone solution was
evaporated leaving a crystalline material.‘ The crystal-
line material was green in color. On air drying this
material a green powder was obtained which on further
exposure to the air turned reddish brown and finally a
dark yellow, The paper omn which the powder lay was
discolored as 1f free lodine had attacked it. M.P. 80°C.
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Jodine vapor could be discerned when melting points
were taken.
Anal, Subs,.,, 0.,2000g. Agl, .0262: .0185: .0l46: .0339,
Cale'd for CopHygIz I, 33.2, Found: 7.1

FPound: 5.0

Found: 4.1

Found: 9.0

Attempts were made to precipitate the lodide com-

pound from the acetone solution using alecohol, petro=-
leum ether, ether, carbon bisulfide, and water., With

all these materisls a gumcor a gummy semi-solid was pro-

duced.
F.
2, (b)
Further experimentation with the use of petroleum
ether and ether as solvents lead to the production of
a yeilaw powder lnstead of the green powder produced
when scetone was slowly evaporated., This yellow powder,
however, when treated with sulphuric acid gave a teat
for $odine. M.P. 80°C. Analysis of this powder using
the Parr bomb method and preciplitation as silver iodide
is as followsa:
Anal, Subs., 0.,2000g., AgI, .0460g
Cale'd for CgoH1gIl: I, 33.2, Found: 12.2.
F,
2. (o)

Further attempts were made with the above mentioned
‘method in which the time of heating was varied from two
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to twelve hours. The products in all cases were the

same a8 mentioned sbove.

Fe.
2. (a)

When the acetone solution was evaporated 1ﬁ 8 cur-
rent of nitrogen ges a greyish powder resulted. On try-
ing to enalyze this it became exposed to air enough to
cshange color te a yellow powder.

Anal, Subs., 0,2000g. AgI, .046lg.
Cale'd for CgoHyglt I, 33.2. Found: 12,3.
F.

3. (a) ACTION OF ANHYDROUS SODIUM IODIDE ON MELTED
2-FLUORENE PHENYL BROMO METHANE

The temperature was kept below 50°C., and five grams
of solid sodium iodide 2ifted onto ten grams of the bromo
compound., Melting took place as soon as a small amount
of sodium iodide hasd been added and a violent evolution
of purplish, violet vapor took place, Finally, after
about ten minutes, & brownlsh green vapor came off,

This vapor probably was Brl. The selid mess was ex-
tracted with.water,iseparated from the water and dried.
The product was a greenlsh black eryétalline mass. The
melting point seemed to be about 190°, but decomposi-
tion was evident as the temperature was raised. The
Test for 1od1no indilcated that large quantities of that

element was present.
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When the reaction was carried out at 70°C. and 90¢°C.
the results were identical with those above.

Ansl, Subs., 0,2000g. AgI, 05019
Csale'd, for cgonlsI; I’ 35.2 Feund: 17.78.

‘One run was mede in which the air was excluded and
nitrogan used &8 the gaseous medium. This also gave a
greenish black crystalline product.

Anal, subs., 0,2000g, AgI, .0828

Calc'd, for C 1813 I, 33.2, Found: 23.1.
BoFLsls L. Found: 20.9.

3. (v) |

Recrystallizetion was attempted with the product
obtained using an atmnsphoré of nltrogen but the same
difficulties encountered before were at hand to compli-
cate the process.

The material was found to be very soluble in chlo-
roform, carbon disulfide and benzene. It was slightly
soluble in ethyl alcohol and almost insoluble in petro-
leum ether and anhydrous ethyl ether., Omn dissolving in
benzene and preclpitating out with petroleum ether, green
orystals were formed, and the liquor turned pink. When
the benzene was decanted and evaporated, & green gummy
mass was formed., M,P. 190* to 195°C. with decomposition,
The crystalline material also melted at this temperature.
Treatment with alcohol gave a brownish liquid and a
crystalline material with a melting point of 190° to
195°C,
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Purification with benzene and precipitation with
petroleum ether gave some gum and some green powder.
This green powder had the félloring snalysis;:

Anal, Subs., 0.2000g. I, .0427g.
Calctd. for CgoHjgIt I, 33.2. Found: I, 21.4.

F.
3. (e)

The indications were that the Z2«fluorene-phenyl-
iodo methane decomposed in air end that the ilodide may
be prepared pure bj excluding water and air, but tbat
it 1s s0 unstable under normal conditions as to pre-
clude its use as a means of forming nitro compounds,

A special technique wouid have to be used to do any
special work imn this direction.
G.
1. SUHMARY OF THE ANALYSES OF THE VARICUS PREPARATIONS OF

I0DO METHANE

Analgsia of material prepared in Fl(h),=-~8.38% iodine
" " ' n # F2(0.),'7 1 e 6’4 e D.2.
" "v " " " F2(b), 12.2 11. 9.

These prepsrations were not anhydrous,

Analysis of materisl prepared according to the directiens
in F¥ 3): (greyish black powder). 17.78%I.

Analysis of material prepared according to F3(b)
Iodine 21.4%

Analysis of material prepared sccording to F3(s)
with nitrogen as a gaseous medium, Iodine 23.1, 20.9%.
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H, PREPARATION OF METHYL-PHENYL-CARBINOL.

| Since the nitro camﬁbund,'methyl-phenyl-nitro-
methane had been prepared,(43) it was deemed advisable
to try and prepare this compound by the procedure ap-
plied to the fluorene compounds.

One hundred and twenty grems of acetophenone in
five hundred c.c. of alcohol were refluxed with two hun-
dred grams of zinc and forty grams of potassium hydrox-
ide for three and one-half hours, then decanted and pre-
cipitated with water, On drylng a white compound re-
sulted which had a melting point of 110°C., This was the
pinacone, as methyl-phenyl carbinol would have been a
liquid boiling at 202-204°C. We therefore prepared the

(44) modification of
Goldsmith's method of reduction by sodium amalgsmin an-

methyl-phenyl-carbinol by Bachmans

hydrous solution.

Preparation of Sodium Amalgmm.

Two Hundred and Sixty grams of mercury were placed
in a pyrex test tube and covered wlth sixty-five c.c.
of toluene. The toluene was heated to bolling and five
grams of sodium addéd in small pleces. After cooling,
the s0lid mass was wiped with & clean towel after break-
ing up into pleces.

The prepared sodlium amalgsmmwas placed in a five
hundred c.c. pyrex flask. .Ten grams of aceto-phenone
in one hundred c.c. of anhydrous benzene, one hundred

¢.c. of anhydrous ether and twenty c¢.c. of absolute al-
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cohol were .then added. The whole mass was shaken for
twenty minutes, durlng which time the solution changed
to a yellow color, then to a bluish grey, and then back
to & clear colorless solution. Heat was evolved during
this perlod of the resction and the mercury became com-
pletely liquide. The solutlon and mercury were poured
into s separatory funnel partially filled with water and
the mercury was drawn off., The residue was acidified
and the benzene, ether layer drawn off, When the ben-
zene and ether had been dried and evaporated the resi-
due was found to be a thick liquid. This material was
distilled with the following results:
1/2 c.c., came over from 130°-2032C,

5 c.c. came over from 203-205°C.

2 c.c, came over from 205-218°C.

Inasmach as acetophenone boils at 202-203°C. and
methyl-phenyl-carbinol bolled at 202-204°¢, this work was
abandoned as 1t would not do to have impure masterials,
and‘tha preparation of the pure cerbinol involved exces-

sive difficulty.

I. PREPARATION OF DIPHENYL CARBINOL

The diphenylenitro-methane having been prepared(45),
it was decided that we attempt its preparation by V.
Meyer's method.

One hundred and five grams of diphenyl ketone was
dissolved in one and one-tenth liters of alcohol and
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refluxed for throe and one~half hours in the presence
of two hundred grams of zinc dust and forty grams of
potassium hydroxide. The product was obtained, after
decanting off the alcohol, by adding water to thé al-
coholic solution until it became turbid. The compound
crystallized out in white solid flakes melting at 66°.
Our material was recrystallized from alcohol to give
a product with a melting point of 67.5°, Bodroux(46)
found the value of 68° for the melting point,

Je PREPARATION OF DIPHENYL-BROMO-METHANE —~

This compound has been _prepared(“i'” by the action
of bromine on diphenyle-methane., The melting point was
45°C, and the boiling point 186°C.

Ten grams of diphenyl carbinol was placed in 100
c.c. of anhydrous ether and three and one-half greams
of phosphorous tribromide was added drop by drop. The
solution was stirred qulite vigorously during this addil-
tion. Then water was added to destroy the excecess phos-
phorous tribromide, the ether solution was separated
end dried. The compound was crystallized from the
ether solution. M.P. 36-38°., When this compound was
recrystallized from ether using enough petroleum ether
to start turbldity, a compound melting at 45° was ob-

tained.
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K. PREPARATION OF DIPHENYL-IODO-METHANE

The only references concerning this compound refer
one to the Journal of Russian Physical Chem. 43, 1841,
(1911.)but the sbstract in the Chem. Zentrallblatt, (I)
1614, (1912) only mentions a schems in which the com-
pound is presumably formsd. However, no constants were
given., It is doubtful that thils compound has been iso-
lated.

Ten grams of diphenyl-bromo-methane was melted at
40° with six grams of anhydrous sodium lodide. A3 melt-
ing took place evidence of vigorous actlion was observed
in the form 6f iodine fumes and evolution of quantities
of heat. The material was extracted with benzene, When
the benzene was evaporated a black partially crystal-

line residue was left, M.P, 90°C. with decomposition.

L. DIPHENYL-NITRO-METHANE
The mixture of diphenyl-iodo-methane with silver

nitrite in benzene gave & gum which showed only traces

of nitrogen when the gum wes decomposed.

M, 2-FLUORENE PHENYL-NITRO-~-METHANE FROM THE IODIDE.

The procedure previously deaeribo&ngndor Section
E was followed.
The product was a sticky gum which could not be

purified by the use of solvents, Some nitrogen vwas
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evolved on treating with concentrated sulfurilc acild

but the results were not encouraging enough to warrant

an snalysis for nitrogen.
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~ PART B
HISTORICAL INTRODUCTION TO THE

OPTICALLY ACTIVE ALIPHATIC DIAZO COMPOUNDS.

The aliphatic dlazo compounds were dlscovered by Gurtius$48)

Diazo-ethyl ester, KQCHCOOCQHS, the first of the serles to be

prepared, was obtained by the action of nitrous acid om gly-

cocoll ester hydrochloride. The reaction had been extended

to cover other -amino esters and also similar compounds, as

-amino cyanides, - amino ketones, and -amino imides.
"Gurtias(49)vassigned to the dilazo compounds the structure

R- C- R
/7 A
=N v
about twenty years until Angeli(so) suggested that the struc-

« THRis structure was accepted for

ture might be §\2 C~NVZ N . After s'caudinge@}&owoa that
the diazo compounds could be obtained by the oxidation of hy-
’ R . -
IS ‘drazones,egz c 5”-”/}-}1" ”70"" Rl,c .’”‘ v+ #} + #;. g

Thiele(52) again brought forward the open chain structure as

more logical for these compounds. Haﬂtzsoh(sg)

, from a
study of the absorption spectra of diazo-methane, supported
the Curtius structure, Darapsky and Prabhakar(54) studied
the reduction of diszo-acetic-ethyl ester and from their re-
sults they concluded that the Thlele-Angell structure was
correst, Forster and Caldwell(55) studied the action of

the Grignard reagent on diazo compounds and stated that thelr
results could best be explained on the Thiele-Angeli struc-
ture. Staudinger(56) with his co-workers carried out a very
thorough investigation of the reactions of the aliphatic

diazo compounds, He attempted, without success, to isolate
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isomeric diazo compounds, one of which he expected to have
the Curtius formule and the other the Thiele~Angell formu-
la. More recently Lengmuir(57) nas assigned to diazo-me-

thane an open chain structure based on Lewis! octet theory.

It would seem that the true structure of the aliphatic
diazo compounds is not,éerinitaly determined. The reactions
which they undergo can be explained equally well by means
of elther Curtius or the Thiele-Angell formmla,

In 1915 Levene and LaFarge(se) made an observation
which pointed to the formation of a diazo compound as an
intermediary phese in the process of transformation of glue
cosaminic-acid-ethyl ester into anhydro-ethyl ester.

This observation was: that if one started with an op~
tically active amine and treated it with nitrous acld, there
was formed an hydroxy-compound, which was still optically
active. If there was an intermediate compound formed in the
reaction, it too mmust be optically active because an optical-
ly active compound could not be formed from one that is not
active itself, The inter-medlate compound was thought to
be the dlazo compound.

Levene(59) has suggested the possibility of electromers
in these intermedlate aliphatic dilazo compounds. He has
presented as evidenece for their existence the conversion of
certain heiosaminio aclds into the corresponding anhydrosugar
acids without racemization of the carbon atom bearing the

wwwwwwwwwwwwww . smino £roupe
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In a previous paper(60) it was shown that the benzal
derivative of the ethyl ester of one of the hexosaminic acids
gave a dlazo compound on treatment with nitrous acid., This
fact has, apparently, been consldered as evidence that in
replacement of an aliphatic amino group by an hydrexyl group
the diszo compound is an intermediate product. Walden,(61)

(62}

Fischer end others had also shown that almost any opti-

cally active amino acid gave an active hydroxy acld on treat-
ment with nitrous aeid, However, no diazo compound has’been
prepared from andamino acid, although such compounds can

be obtained in a more or less pure condition fram almost any
of the {amino esters. These facts make it appear doubtful if
the diazo compound is an lntermedlate in the replacement of
an amino group by a hydroxyl group when the free emino acid
is treated with nitrous acid,

In 1920 Levens and Mikeska(sg) undertook to test the
exlistence of optical isomerism in the aliphatic diazo com-
pounds, These authors obtained rotations of plus 1.27° and
1.00°, but as they worked entirely with solutlons of the
dlazo compounds thelr work was not regarded as conclusive,

In 1922 Chiles and Heyes(es)'succeeded in preparing

six active compounds, The first compound obtained was

dlethyl-diazo-glutarate.

I.

H - eHyeH, 0, C, He
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ITI, The Curtius formula -
. N - €O, c’. Hs

" c
4 NCHy cH,CO,Ch H
ITI. The Angeli-Thiele formula
~-C0, Cy Hs
y=y—_*r¢c" > 2
CH, C”a.co:.ca- e

The only pure dlezo esters prepared in this work were
obtained by the Curtius method and purified by the vacuum
distillation of the thoroughly washed and dried crude sam-
ples., The following aotive diazo esters were prepared.

Diethyl-alpha~diazoglutarate, 0.85* to 1l.86°

Dimethyl-alpha-diazoglutarate, 0.89°

Diethyl-alpha-diazosuccinate, 1.23°

Ethyl-alpha-diagzo-n-caproate, -1,89°

Ethyl-alpha-diago-n-caproate, +1.84°

Ethyl-alpha-diazo-1socaproate, -1,52°¢

These diazo esters upon treatment with dilute sulphuriec
acid all gave a mixture of an unsaturated ester and an hydroxy
ester with the same direction of rotation as the amino esters
and diazo esters fronunhich these were prepared, and of the
same order of magnitude as the dlazo ester,

The rotation of the diazoglutaric esters prepared could
not, sccording to the authors, be due to the presence of the
amino ester, as thils product was specifically tested forby
the Van Slyke nitrous acid method, after treatment with dilute

acid to destroy the diszo ester, and the total smount of nitro-
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gen obtained salculated as the amino ester,

The amounts obtained were negligible; moreover, the
amino ester gave only a normal increase in rotation when
added to ths diazo ester, The rotation could not be due
to the presence of an hydroxy ester as the rotations of the
hydroxy ester, prepared by treatment of the amino ester
with nitrous acid so as to decompose the dlazo esters with-
out isolation, were of the same order as those of the dlazo
esteré. The rotation could not be due to the hydroxy acid
as this compound in the first place is levorotary.

The srguments which have been advanced in the case of
the glutaric esters were applied to all the other diazo
esters prepared.

The rotation of the asctive diazo compounds obtained
was 80 small that some critics thought that it might be due
to 1mpur1tiés which were not removable from such unstable
substances. Noyes and Kendail(64) attempted to secure a
compound with a higher rotary §ow§r and also compounds that
could be purified by orystallization., They obtained such
compeunds from both ¢ls and transamino-cemphonanic acid.
Since these compounds contalined two asymmetric carbon atoms,
it was necessary to secure the dlaze compound from both forms
in order to establish the optlcal eotivity of the dlazo group.

These authors obtained a crystalline compound by treate
ing the nitroso-anhydride of cils-aminocamphonanic acid with
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sodium methylate at -20°, The values obtained for the spec-
ific rotation of the diazo compound varied conslderably, due
prdbably to the gradual deeompositieﬁ of the compound in
ether solution. Their average speciflec rotation was ™M09°
from the cis-aminocamphonanic acid.

In order to decide definlitely whether this high rotation
was due in part to the diazo group or entirely to the other
asymmetric carbon atom, they ﬁttempted to obtain the dlazo
from the isomeric trans form, They obtained the trans diazo
compound by use of Werners reaction; the treatment of & ni-
troso derivative of disubstituted alkyl urea with alkall.
| Boﬁh the ¢is and the trans compounds were dextro rotary
and had approximately the same rotation which precluded any
decision as to the sctivity of the carbon attached to the
diazo group. |

Additional evidence was contrlbuted by Rayﬁss) who ob-
tained different products of decomposition from the cis cam-
phonanic scid, tims showing that the two forms are different.
The diazo compounds of the trans snd cis form were prepared
and decomposed under identical conditions; and the decompo~
sition products studied. Direct evidence was cbtained that
the two compounds differ.

Ray offers the view that the ring and chaln formulas
represent tautomerie modiflcations that exist in equilibriuvm.

He points out that this would account for the ease with which
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the active form racemlzes,

&
zl ! R J ‘A‘/‘ n
AN ” -—‘ vy e Ro . PN ’
e R,_. C\ L= g Y AR
b (4
L) () £Y)

The transition from the ring to the chain form may oc-
cur by a fission in the ring at either point (a) or at point
(b)e When the carbon-nitrogen bond breaks, the carbon must
retain both olectreni, for 1f both electrons went with the
separating nitrogen, this nitrogen w@uld.be negative, the
nitrogen adjacent to the carbon positive, and the compound
optically insctive (form IV). If one of the electrons form-
ing this severed carbon-nitrogen bond went with the carbon
and the other with the nitrogen, neither the carbon nor the
remote nitrogen would have a complete cctet.

If the ring II opens at (a) then form III will result,
!hilo if fission ococurs at (b), form I will be obtained.

Th; carbon retaining the electrons being negative and the
remoto.nitrégen positive, the free electrons on the nitrogen

ad jacent to the carbon will shift and osccupy a place between

the two nitrogen atoms, All atéﬁs heve completed ¢otets:in this

" interpretation.
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Weissberger and Haasse(66) have recently advanced the

view that when a compound of the type g7 ¢~ 4 2. is
dlazotized, giving rise to %: ¢ < ;’{ which is inac-

'
tive, and 123 C=NZ /N which may or may not be active,
enough of the alecohol is formed to acocount for all the ace
tivity found. / . _
A P W ReceWNzy
R\ c ,r /7‘_ —_ : C: " S R J;
R’ . pR )Q» y 2 R'\ H

antile 9, g* Cam

Weissberger and Haase pointed out that the action of
sodium nitrite and hydrochloric acid on diethylnaSpartatq
led in all cases to dextro rotatory products, Deebmposi—
tion of the products with dilute acids caused evélution of
less than the calculated amount of nltrogen and~did~ﬁot af-
fect the specifie rotation;_‘Theheptical activity was un-
affected by catalytic hydréngenat1¢n<of the prédugt~in the
presence of colloidel palladium. ”This, the authors pointed~:r
out, was evidence that the optical actlvity was not due to
the ethyl diazosuceinaﬁq, but was caused by an impurityi~

The posaible presence of dlethyl-d-malate harmonized
approximately with the deflclt of nitrogen and the optlecal
activity of the produc£ and, 1if this wﬁs»aaeepted, the pro-
duetion of d-bromesuccinic acid by treatment of the dlazo-
ester with hydrogen bromide in diethyl oxide would lose valid-

ity as evidence of optically active diazo-ester;
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The authors further polnt out that, since l-aspartic
acid 1s converted by ni‘t:x'ous acid into 1-malic acid, the
exact nature of the impurity would be uncertain.

Welssberger and Bach(67) have 1solated a diazo compound
of diethyl ester of succinic acid. This was obtelned in a
crystalline form from solution at -24°, The diezo compound
was inactive, but the mother liquor was active to a small
amount., This was due to the dietbyl-mélato which was formed
in the reaction, as peinted' out by Welssberger and Haasa(ss).

Jobnson, Baudisch and Hoffman(se) have dlazotized aminoe
uracil and obtained the diazo product as the anhydride, for

- which they give elther of the formulaé to.
90./V'-‘-CO\N Hae_'ﬁ/_caﬁ
o 4
VHCH CVZ V:CH-CZy

Angali(sa) obtained a diazo uracll but gave the follow-
ing formula to 1its 'CO mH C'ZO

CH CRHR!!CNV: WOH
Johnson, Baudiseh and Hoffman think that whether I or

III is formed depends on the H-ion concentration. These
views are simllar to those of Welssberger.

In his most recent paper ‘ﬁeisemorger(699 gathered the
existing data but refrained from endorsing any one struc-
ture though he tacitly assumes the ring structure to be the
correct one. His results lead him to believe that any ac-

tivity 1s due to the alcohol, III, formed from the active
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but unstable dlazonium derivative, I, as follows:

! H
RS c-wor e— B2 ", — Bie s

) . T =
v aelewe ( wnnlebl, ) Aelind  Qartrnnt 1,
' H
Elc oH | | R- ¢ on
w// 5
It is suggested that the work on the dlazo esters in-

fers the possibility of an inactive ring structure due to

the keto group present in those compounds. We may have

< ] \
/":. NV=WN-o0

in addition to the inactive diazo compound, R~ C .~ Cooc, He=""

nv=nw
To eliminate thils possibllity a compound containing no keto

group is necessary. The type of ring compound postulated

above 1s similar to the diazo anhydrides of Welff(vo):

C#3 COCH Cop e cﬁ3c=‘-c C oo &€
! . / S
WH, A

It sppears as though Shriner's (33) explanation as ap-
plied to the active aci-nitro compound is much the same as
Ray'gssiplanatien of the diazo compounds, for Shriner as-
sumes the possibility of tautomerism between the active and

inactive forma. Whether the active forms predominates in

pa
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the diszo compound Or in the sodium salt of the aci-nitro
compound 1is yet to be determined. The evidence 18 not com-

plete enough to say which conclusions are true.

STATEMENT OF PURFPOSE

This research has for 1ts purpose the preparation, if
possible, of an optically active dieszo compound. According-
1y the preparation of the alpha-napithyl-phenyl-diazo-methane
in optically active form was undertaken,

This compound should be stable due to the negative sub-
stituent and we shouid be able to give some indlcation as

——— to whether RiR, C &= WV, or R/ R, CX f,t’
1e formd. This dlaso then should deside whethes Welssbere
ger's view of the formatlon of optlically active materials
thréugh the intermediate unstable diazonium oompound is cor-

rect or not.
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THE SCOPE OF THE EXPERIMENTAL WORK ON THE OPTICALLY ACTIVE
DIAZO COMPOUNDS.

The general plan of attack on this problem may be sum-
marized as follows:

(1) The preparation of the alpha-naphthyl-phenyl ketone.

(2) The formation of the oxime from the ketone.

(3) The reductiom of the oxime to thé amine.

(4) The resolution of the emine into its active antipodes.

(5) The preparation of the active urethane.

(6) The diszotization of the urethane leading to the forma-
tion of the optically active alpha-naphthyl-phenyle
diazo-methane. -

The alpha-naphthyl-phenyl ketone was prepared sccord-
ing to the method of Crucarevic and Merz(71), "This method
gave only 65% ylelds, even though the mother liguor was re-
erystallized. It was noticed that if one redistilled the im-
pure o1l a product with a melting point of 56-59° was oOb=
tained. Since the alpha-naphthyl-phenyl-methane has a melt-
ingvpoint of 58.6°C., it 1s reasonebly sure, either that
the’distillation over a free flame, or the condensation
reaction, forms a large quantity of the hydro-carbon in
this method.

The oxime was found to be very difflicult to prepare by
the ordinary methods. There 1s to be found in Bettl and
Poceianti's(72) work, records of several investigators who

had incorrectly reported the oxime in the literature. Thus
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Kegel{73), haa reported s melting point of 140-142°C. and
cailles(74) o melting point of 95°C.

The oxime was prepared by Betti and Poccianti im both
the syn and anti forms. The one with the melting point of
127°C. and the other wilth a melting point of 161°C, Kegel,
by heating the ketone in alcohel at 110° with hydroxylamine
hydrochloride, had evidently prebared a mixture of these two
forms., Cailles ! material was evidently unchanged ketone.

A modified method was finally evolved which gave 80-85%
ylelds.of a pure product melting at 127°C. It was also
noted that Betti and Pocelanti produced the compound melt-
ing at 161°C. from & neutral solution. 8ince we used barium
carbonate, we had very close to a neutral solution, but ouwr
product was mainly the form melting at 127°C. This may have
been due to the use of pressure 1ln Betti and Pocclanti's
method. If that were the case, it would indicate that the
’compound melting at 161°C. has a smaller molecular volume
than that melting at 127°C.

For the redustion of the oxime to the amine, several
methods were tried. The method finally adopted was the one
used by Betti and Pocclanti(75) with minor modifications.
This method consisted in reducing the oxime at 60-70°C, for
eighteen hours with zinc dust and aclidie slecoholic solution.
Then the amine hydrochloride was treated with alkall and
extracted with ether,
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Among the other methods described in the experimental
part was ome which gave very good results, This method
suggested by Dr. Ray end Dr. Farneu, from a cursory search
of the literature,doea not appear to have been used for the
reduction of this type of compound. The method consisted
in reducing the oxime in ether solution with aluminum amal-
gem. The advantages are that an 80% yleld of amine 1s ob-
tained in a dry state, and it eliminstes the formation of
the hydrochloride, acetate and other salts which have to be
neutralized and extracted with 8 solvent, with the conse-
quent loss of the product desired, It also eliminates such
controversies as that between Betti and Pocciant1(74) and
Bourke and Leefhalen(76) as to the constitution of the amine.
Betti and Pocclanti proved that Bourke and Leefhalen had
prepared the acetate with a melting point of 120°C. rather
than the free amine which had & m@lting point of 56-59°C.

Bettl and Pocclanti's method was further modified ines-
much as it was found unnecessary to distill the amine after
extraction with ether. It was found that the material,dis-
tilled at 225°C, at 12-13 mm.,, gave the same results as the
undistilled material, They had to distill the material be-
cause they used calclum chlorlde to dry the extracted solu-
tions, and this caused a orystalline mass to be formed.
When anhydrous sodium sulfate was used, the amine remained

as an oll on driving off the ether and on standing crystallized
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out as the impure amine ﬁith & meliing point of from 49-57°,

The resolution was completed using a modification of
Berlingezzi'£7;lthod. Alcoholic solutions of alpha-naphthyi-
phenyl-amino-methsane and tartaric acid were mixed at 16-18°C.
and the crystalline material was filtered off after about
504 of the total erystallization had taken plece.

Berlingozzi(77) states that the l-amlne-d-tartrate is
soluble in alecohol, and the d=dminé-deubartiate is only slight-
ly soluble. Thils is contrary to our experience as both forms
dissolve in alcohol in small quantities. He also states
that the d-form is dissolved in bolling water, the l-form
being insoluble. This dlso has not been our experience,
All the racemlic material goes into solution in bolling water,
with the exception of a very small amount, and this residue
by 1its activity was found to be the pure d-form., But unless
large quantities of water are used and very slow crystal-
lizatlon 18 resorted to, the recemic form crystallizes out.
The racemic amine~tartrate was accordingly resol#ed by slow
orystallization from dilute aqueous solution, The tartrate
of alpha-napthyl-phenyl-amino-methane was converted to the
urethane,using chlor-ethyl carbonate as a reagent.

In an early experiment the urethane 1ln ether was treated
with NoOz and the solution washed with ice cold sodium bi-
carbonate solution. A coplous evolution of gas took place

and alpha-napfhyl-phenyl-carbinol was obtained. These
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compqunds are evidently too unstable for this treatment.
When the active urethane in ether, cooled to -60°C.,
was treated with NpOg, the nltrous scid washed out with
1ce cold water, and the ether solution dried by freezing
out the water,»a yellow solution of the nitroso compound
was formed. The dry ethereal solution on treatment with
 sodium methylate gave an orange-red solution of the diazo
compound., This solution after further washing gave a
pink-red ether solution which decomposed under certaln cone-
ditions, as the temperature approached -20°C,, and even
at lower temperatures gave off a slow stream of nitrogen
gas, However, the compound was reasonably stable when room
temperature was approached graduslly, and a sample was kept
for three days at room tempsrature.
This diago compound had a specific rotation of 10,08°
while the decomposition predueﬁ hed a specifie rotation of
7.91°. .
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CONCLUS ION

In view of the assertion. of Welssberger that the rota-
tion of aliphatic diszo compéund 1is due to impurities, we
cannot draw final conclusions until this compound 1s pre-
pared in a solid ocrystalline state. (At room temperatures
this compound 18 en oll, but 1t may be noted that all the
compounds prepared in this investigation have first come
down &8s olls and on careful treatment have become c¢rystal-
line.) After the first crystalline material was formed
they invariliably went into the crystalline state.

We can definitely state that from the optically ac-
tive amine we have prepared the optically active urethane;
then through the intermediate nitroso compound we have pre-
pared the optlcally active diazo, which, however,; was not
erystalline but im the form of an oll, The decomposition
products were also found to be active. The proﬁlem of
optioalraetivity in aliphatic dlazo compounds cannot be
said to be solved; but we haﬁe found a compound more stable
than any hltherto prepared, suitable for thils type of in-
veétigation. This compound exhibits a great deal more ac-
tivity than the compounds prepared by other investigators
and should, when corystallized, definltely decide whether
or not activity im aliphatic diazo compounds 1s due to ime

purities or to the diazo compound.
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It is well to emphasize that this compound is rela-
tively simple, and is not open to the sort of criticism
leveled at compounds containing keto groups or other rad-
icals capable of easy reactions. There 1s only one asym-
metriec carbon atom in place of two or more as has been the
case with several of the compounds which have been prepared.
Therefore, we are forced to conclude that the rotetion in
our compound 1is due either to im@urity or to the diazo group-
ing. The relatively large rotation coupled with the slight-
ly lower rotation of the deoompdsitian product leads to the
bellef that purification will not remove all of the asctive
ity. The rotation should be larger rather than smaller
then the present values indicate because the d-amine used
did not have the highest rotatlon obtainable; in fact, only
two-thirds of the total rotation obtainable from the purest

resolved compound,
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PART B
EXPERIMENTAL WORK ON DIAZO COMPOUND

PREPARATION OF «C NAPHTHYL-PHENYL KETONE

This compound was prepared according to the method
(71)

of Grucarevic and Merz.
One hundred grams of naphthalene and eighty grams of

benzojl chloride were refluxed for four hours. Several

pleces of mossy zinc, weighing not more thah one gram,

and a trace of phosphorous pentoxide were added to cata-

lyze the reaction. When the evolution of hydrogen chlo-

ride ceasad,}tho resction was completed. It was found that

the best yilelds were obtained when the temperature was held

at from 175 to 195°C; the‘highsat temperature belng main-

tained at the end of the reaction. The dark red-brown

fluld was then distilled over a direect flame. An air con-

denser was found to be a satlsfactory means of cooling the

vapor. The first fraction was mede up of excess naphthalene.

After the temperature had reached 340°C., a dense yellow

oll came over. This yellow oil was the pure product, but

Af better ylelds were desired, the dlstillation was cone

tinued until a light yellow vapor was evolved, After the

discharge of the yeliow oil,'we had a dark red oill appear-

ing; this is mainly the alpha ketone with some bete ketone

present. The total distillate weighed about one hundred
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and forty grams, It was mixed with eighty e.c; of ether
and ten c.c. of othyl aleohol and thsnvset-aside to evap-
orate and crystallize. If undisturbed, coiorless prismatic
crystals separated out from a heavy olly medium. The se
prisms were mostly the alpha ketone., A yield of sixty
grams was obtained. The mother liquor gave further crys-
tals on standing one or tﬁe'days after it was treated with
- more ether and aleohol so that the total yield was 65%
of alpha-naphthol-phenyl ketone with a melting point of
75¢5°., Bettl and Pocciantz(zsf)ound & melting point of 75.5¢
for this compound.

Recrystallization from alcohol separated the alpha
ketone from the beta ketone which stayed in the oily mother
liquor. It was found that some ether had to be present
when recrystallizing the eompeﬁnd in order to keep the
beta form of the ketone in a liquid condition, as alcohol
alone would solidify the whole maess.inte a crystalline
conglomeration., The result of using alcohol alone was
the formation of a mixture melting at 565 to 63°. This
mixture was very difficult to purify.

The method of Rousaet,(va) provided another way of
separating the alpha from the beta ketone., This method
consisted of treating a benzene solution of the mixed pro-
duct with :pieric acid tc.precipitate out the beta ketone.
The alpha ketone was then recrystallized from alcohol af-
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ter the benzene solution was evaporated. The beta ketone
recovered from the picrate melting at 82°C. Ronssat(vs)
gives a melting point of 82¢C., for the beta ketons,.

The alpha and beta ketones may also be separated by
e method devised by G. Reddelieul”®) in which he used
pyridine as the medium of separation.

E should be mentioned that if the mixed ketone from
the distillation is disturbed after treating with ether
and aleohol, or if too much sloohol is added, the mixture
aimost immediately crystallizes into a solid yellow mass.
it was more diffieult to purify this material than the
material obtained by alowﬂérystallization. The usual
result: was a larger yleld of impure material. The melt-
ing point of this was 65 to 73°C, even after several re-

crystallizations.

PREPARATION OF THE ALPHA-NAPIHYL-PHENYL-KETOXIME

(75)

Some material was prepared by Betti and Peeeianti}s
method using & glass Carius tube, heated in an oil bath.

Five grams of ketone was dissolved in twenty-five
c.ce Of othyl alcohol. Two grams of hydroxylamine hydro-
chloride and six c.c. of 20% sodium hydroxide were added
and the solution was sealed in a glass tube. After heating
for eight hours from 130 to 140°C. the tube was opened and

washed out with alecohol. The solution was then made turbid
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with water. After some time a crystalline compound was
filtered off. The melting polint was from 125- to 145°C.
On successive recrystallizations from slecohol (12 times)
the pure synecompound melting sharply ét 127°C. was obe
tained. Yield 40%. Betti and Pocclenti report a melt-
ing point of 127°C, ‘

This method was modified in order that larger quen-
tities might be prepared. Therefore, a number of attempts
were made using an autocleve mede of iron, with a capacity
of one and one-half liters. The quaentities of material
were varled so that the hydroxyl-amine hydrochloride was
present up to 400% excess. The quantity of solvent, alco-
hol, was varlied from just enough to dissolve the constit-
uents to 1300 c.c. for 50 grams of ketone. .With\aaeh vare
1ation in concentration of the reaction, the times of heat-
ing were varied from three hours to forty-eight hours.

Runs were made at 3, 9, 15 and 48 hours. In addition runs
were made under the above mentioned varied conditions but
with the temperature at 90 to 100°, 130 to 140°, 170 to 180°.
The pressures using an ammonlia gauge varied from 60 lbs. per
square inch to 400 lbs. at the highest temperature and with
the lergest quantity of hydroxyl-amine hydrochloride and
aleohol in the bomb, Invariably the contents of the bomb
proved to be an oil,'or an alcoholic solution which yielded

an oil and gave no crystalline material when treated with
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water, extracted with ether or other solvents such as ben-
zene., In some few cases cgystalline material was eventually
separated but it proved to be unreacted ketone with a melt-
Ing point of 75°., Tests were made using pyridine as a sol-
vent, but these tests were also unsuccessful., Tests were
also run using a porcelain-lined bomb., This method was al-
so unsuccessful, Betti and Poccanti{72) mention using
sodlum carbonate as the means of liberating the amine.
They, however, carried this reaction out under reduced
pressure and used small amounts of ketone, so that this
method was not useful in making large quantities of the
oxime. This method gave e compound with a melting point

of about 120°,

The method finally adopted involved the use of bar-
ium carbonate im neutral alcoholie solution, at atmospher-
ic pressure. Twenty grams of alpha-naphthyl-phenyl ketone
was dissolved in two hundred and fifty c.c, of ethyl al-
cohol. Ten grams of hydroxyl amine hydrochlcride was dis-
sclved in fifteen to twenty c.c. of water and twenty grams
of pulverized barium carbonate was then added. This mix-
ture was heated in an oil bath at 60 to 70° for seventy-
two hours, At the end of this time the solution was fil-
tered and the liquid treated with water until turbid. On
‘standing a few hours, & white crystalline compound separated
‘out. The melting point was sbout 127°C. The yield, in-

cluding the material recovered from the mother liquor, was

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



80% or better. While the oxime in the melting point tube
ligquified at about 127°C., it did not become clear until
\about 138°C. indicating that some of the modification
melting at 161° was present. Indeed, Bettl and ?occianti(vz)
show that the fori.mglting at 127° 1is gradually trans-

formed on heating, into the form melting at 161°, This is
no bar to the use of either form or a mixture, as both read-
ily reduced to the same amine, Our first triael runs pro-
duced materials melting from 115 to 145°C. When pure ke-
tone was used, however, the melting point was consistent-

ly 127° or above and never more than 161°C., indicating

that only oxime was present. The oxime did not need re-
orystallization, but after two, and sometimes three crops

of erystals were gathered, the mother iiquor was treated
with a large volume of water and the gummy semi-crystal-

line mass which resulted was again treated with hydroxylamine
~ hydrochloride as previously described. In this way, the
average yleld of the oxime was raised to 84%.

This method gives promise of converting ketones into
oximes in cases where potassium or sodium alkalis prove to
be too strong. The netvresult of the use of barium carbon-
ate 1s a nearly neutral selutien, whereas other neutraliz-
ing substances generally leave the solution definitely alka-
line. A distinct advantage s gained in that the oxime 1is
sufficiently pure without further recrystallization when
using the methed just described. Only three recrystalli-
zations produced & compound melting sharply at 127°C.
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The method used by Betti and Poceclanti required many more
recrystallizations to produce a pure substance. One dif-
ference noted is that this method produces a compound melt-
ing at 127°C. from & solution that is neutral at all times.
They state that the modification melting at 161°* is pro-
duced in a neutral solution. Their method, of course, in-
volves the use of high pressure and this may have had some
effect on the compound., This may indlicete that the com-
pound melting at 161° has a small&r molecular volume.

PREPARATION OF THE HYDROCHLORIDE OF ALPHA-NAKIHYL-PHENYL
' AMINO-METHANE .

The procedure of Betti and Poecianti(vs)was used in
this investigation with several modifications.

Fifteen grams of the alpha-napithyl.phenyl ketoxime
was dissolved in 200 c.c, of ethyl alcohol. Sixty c.c.
of six normal hydrochloric acld was added and forty grams
of zinc dust sifted into the solution. Instead of reflux-
ing, this solution was heated at 60 te 70° for eighteen
hours, The solution was then decanted from the zine and
treated with water until milky in appearance. Better re-
au1t§ were latoi obteined by pouring the decanted liquid
into one-~fourth of its volume of hydrochloric acid. Af-
ter the first material had been filtered off, another 100
c.c. of water was added and a white flocoulent mass settled
out. The amine bydroéhlorida turned brown on drying and if
heated in the oven, a small amount of black tar speckled

the powdery mass. This, however, 1s easily removed., The

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



.69-

compound melts at 275° to 278°C. Yield 85%.

'PREPARATION OF THE ACETATE OF ALPHA=NAPHTHYLe=PHENYLeAMINO=-
METHANE .

Ten grams of oxime dissolved in 200 c.c., of ethyl al-
cohol was reduced with two hundred and fifty grams of 24%
sodium amalgam in glacial acetic acid (20 c.c.). After
heating for eight hours a compound was precipitated from
the aleohollc solution having a melting point of 120°¢C.
This was the acetate of the amino-methane previously pre-
pared by Betti and Pocqianti.(75)

Bachman's (44)modification of Goldsmith's method of
reduction with sodium amalgam in enhydrous ether, benzene,
and absolute alcohol was also used. Here the emine itself
was formed instead of the salt of the amine. Good results
were not‘obtdined in this csse; perhaps the reason for
the lack of results was the faet that the reaction was
kept at too low a temperature.

REDUCTION WITH ALUMINUM AMALGAM

The direct reduction of the oxime to the amine was
successfully effected using aluminum amalgem in ether sol-
ution. Five grams of oxime was dissolved in forty c.c.
of ether and two grams of aluminum amalgam was added.
After three days &t room temperature the ether solution on

evaporation ylelded four grams of alpha-naphthyl-phenyl-aminoe
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méthane on further treatment with tartarilc acld gave the
alpha-naphthyl-phenyl-amino-methane tartrate with a melt-
ing point of 190 to 200°C, with decomposition. Since this
compound was desoribed by Berlingozzi{77) as giving the same
melting point, it was concluded that the method gave the
proper product. This method gave a good yield and was

very satisfactory when the aluminum smalgam wes made with

(80)

care, Kinecald gives a good detalled description of a

method of preparation of the aluminum amelgam.

ISOLATION OF ALPHA-NAPHTHYL-PHENYL-AMINO~METHANE.

Ten grems of amine hydrochloride was‘treated with suf-
ficient sodium hydroxide to make the resulting Yiscous 1li-
quid definitely alkaline. This solution was extracted
six times with ether and the ether dried over anhydrous
sodium sulfate. The ether was evaporated, leavihg a light
brown eil‘whieh became partially crystalline on standing.
M.P. 54 to 59°C. Berlingozzi(77) reported 56-59°C.

PREPARATION OF THE ALPHA-NAPHTHYL~-PHENYL-AMINO-METHANE TARTRATE

The procedure of Berlingozzi was followed in this
preparation, Eight grams of salpha-naphthyl-phenyle-eamino-
methane was dissolved in five hundred c.c. of 95% ethyl
alcohol and mixed quickly at 18°C. with a solution of five
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and one-half grams of d-tartaric acid dissolved in §0
c.c. of othyl aleohol., After standing for about fifteen
minutes small crystals were observed in the solution.
After one hour a freetional precipitate was separated

and sgein after three, five and twelve hours. Some of
this crystalline material was air-dried. The melting
point was 195° to 205°C, Yield 90%. Resolution resulted
as follows: three grams of materlal in one hundred c.c.
of ether gave alpha + ,904°*, The specific rotation wes
+30.1°, This resolution was obtained from the above tar-

trate which was neutralized to give the free amine.

D-TARTRATE OF D-ALPHA-NAPHTHYL-PHENYL-AMINO-METHANE

Five grams of the racemlic tartrate was bolled with
fifty to eighty c.c. of ethyl slcohol. While the Deform
was soluble, the Le-form was more soluble. The residue was
treated with two hundred c.c. of bolling water to dis-
solve the D-formi the L-form was soluble 1n water, though
Berlingozzl stated that it was not soluble. On cooling,
shiny crystals seperated from the solutlon. After drying

in the oven,one and one-half grams of the D-form was ob-

tained., The melting point was 198° to 205°C. which checked
with thet melting point obteined by Berlingozzi.(77)

The rotation obtained from 0.56 grams of material
dissolved in one hundred c.c., of benzene was +0,65° in

a 2 dm. tube., The specific rotation was (a)go = +69.0°,
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The alcohollic solution contalning the L-form and

mixed crystals was put aslde for future use.

HYDROCHLORIDE OF THE D~ALPHA=NAPHTHYL-PHENYL-D-AMINO-METHANE

One grem of d-tartrate of the alpha-naphthyl-phenyl-
d-amino-methane was treated with enough sodium hydroxide
to meke the solution alkaline, extracted four times with
ether, and the ether dried over sodium sulfete. The ether
was evaporated at room temperature, leaving a powdery solid.
‘This material was treated with ten c.c, of normel hydro-
chloric acid and allowed to stand for six hours. A white
orystalline powder settled out. This powder was dissolved in
alcohol and gave a specific rotation (a)%0 x -49.1°. The
melting point was found to be 275 to 283°C.

Berlingozz1(77) got (a)45 = +63° for the d-amine and
(a)%5 = «B3°* for the déhydrochlcride.

FREPARATION OF £ NAPHTHYL-BENZYL URETHANE

Five grams of d-tartrate of o naphthyl-phenyl-d-amino-
methane were added to thirty-flve c.c. of ether. Two and
one-healf grams of chlor-ethyl-carbonate and four grams of
anhydrous sodium carbonate were then added., The mixture
was refluxed for one hour and then set aslde at room teme
perature for two days. The mixture was again refluxed for

one hour and the ether layer filtered off, On evaporation
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8 crystalline solld settled out,. The 'yleld was three
grams, or 67% The compound melted at 99-103°C. and
had & specific rotation of about +5.0°, The conclusion
was drawn thet the tartrate had not been completely re-
solved.

Later preparations of the active urethane resulted
in compounds having rotations up to +28.0° with the pur-
est active d-amine obtained. The reoryatallizeq inactive
urethane had a melting point of from 99-101°, The re-
crystallized d-form melted sharply at 104-105°C.

| The specific rotation of +28.0° for the urethane
was obtained while using a déaminé with the rotation of
+43.2°,

PREPARATION OF THE ol NAPHTHYLePHENYL-D«DIAZO~-METHANE.

Pive grams of urethane with a specifie rotation of
+28,0° was digsolved in seventy c.c. of anhydrous ether.
This solution, in s dry twe hundred c.c. test tube, was
placed in s Dewsar flask contalning a carbon dloxide snow
and ether mixture. Then dfied NoOz was passed into the
solution for five hours, During this time & yellow pre-
cipitate formed but diséppeared a8 the concentration of
N203 became greater. Then the temperature was raised to
«20,0°C., and the excess nitrous acid washed out with ice
water. The color of the solution changed from & very deep -

black red to yellow. The water was separated from the ether
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solution by freezing and filtering the ether solution
through a filter stick. Excess sodium methylate was added
to the drj ether solution snd the mixture allowed to re-
act at -20.0°C. for two hours, At:theiend ofithiatime the
solution was orange in color and contained a precipitate.
This solution was washed three times with ice watef to re-
move all the sodium hydroxide, sodium nitrite, and methyl
alcohol, The ether solution became a decided pink-red as
the impurities were washed out. Thls ether solution was
dried as before mentioned at -80.0°C. One noticed a vio-
lent bubbling of gas as the ether was filtered off from
the lce. This decomposition could have been avoided if
the filter stick had been immersed in so0lid carbon diox-
ide. On cooling the ether solution to -20°C. the evolu-
tion of nitrogen gradualiy ceased even though a steady
stream of air was being used to evaporate off the ether.
It was 8also noted that pink crystals formed on the filter
paper at temperatures below -20'0.'

After evaporation to a small volume, & residus of a
red oll wes obtained. This was diluted with ether to
ten c.c. and the rotation taken. Due to the intense red
color, sufficient light could not be sent through the sol-
ution, and while there appeared‘to be strong rotation, 4dil-
ution was necessary 1ln order to determine this rotation

accurately. Two and one-half grams of the diazo dissolved
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in one hundred c.c. of ether gave a plus rotation of 270,

+10.08°.

This corresponds to a specific rotation (a)%0 -

This pink-red liquid was then evaporated énd the res-
idue decomposed over a steam bath, The resulting product
of a concentration of 2.4 grams inone:hundred c.c. of ether
gave & rotation of .19°, This corresponds to (a)go = ¥7.91°

A ﬁrevieus experiment carried out without precautions
as to keeping the solutions dry and cold resulted in a yel-
lowish-white solid which on recrystallizing from alcohol
gave a white crystallino material with a melting point of
86°C. This corresponded to the value, 86.5°C. given for
the alpba-nash&ml-phenyl~oarbipol$81)

Another experiment in which the nitroso was first pre-
pared 1in ether solution and then by passing dried nitrogen
gas through’the solution resulted in partial decomposition
probably because the evaporatlion took place at room tempera-
ture., This materlal when treated with sodium methylate and
the resulting produst isolated, gave a red liquor and white
ecrystals. The red liquor on standing over night solidified
and beaame‘yellow in color. This material gave nitrogen to
the extent of 20% of the theoretical value. Since the ni-
trogen was collected over concentrated potassium hydroxlde
and none of the bubbles were absqrbed, we d1d not have the
urethane., The melting point was 85°C. with partial decom-.
position.
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GENERAL CONCLUSIONS

PARTS A AND B

We have prepared the following new compounds:
1. 2-Fluorene-phenyl-carbinol.
2. 2-Fluorene-phenyl-chlor-methsene.
3. 2éFluorene-phenyl-bromo-methane,
4, 2-Fluorene-phenyl-iodo-methane.
5. Racemic and d-form of alpha-naghithyl-késniyl-urethane.

6. Racemic and d-form of alpha-néphthyl-phenyl-~diazo
: methane.

While the optically active aliphatic acl-nitro com-
pound was not prepsred due to the difficulty in obtaining
tﬁe iodide compound, that difficulty was eliminated and
the path cleared toward a further investigation on the
subject.

A dlazo compound was prepared having optical activity.
The decomposition product also had activitf in & slightly
lesser degree.

While the question of optical activity in aliphatie
diazo compounds was not definitely settled, the nature of -
the compound prepared gives definite Indlcations that a
solution will be effected by crystallization and purifica-

tion of this compound.
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