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INTRODUCTION.

! :
In 1901 Stobbe and Niedenzu found that by eliminating

hydrochloric acid from chlorobenzyldesoxybenzoin

C, Hs
|
O=¢c H
l |
HFT =G =G
K 0

two stereoisomeric benzaldesoxybenzoins

C, s CQIHS
l
0=C 1‘1 O:(i CleHs

l

C—C and Ca==¢
e i
CHe € He CHe H

were produced. 0f these the one modification is colourless,

the other is yellow. By condensing benzaldehvde with desoxy-
benzoin by means of dry hydrochloric acid gas chlorobenzyl-
desoxybenzoin and the yellow benzaldesoxybenzoin were both pro-
duced. This yellow modification can be partly converted into
its colourless stereoisomer by various reactions, such as by
boiling its solution in presence of iodine, by exposing a solu-
tion of the substance in presence of iodine to sunlight, by the
action of a little hydrochloric acid on the dissolved substance
and by simply heating the substance. On the other hand, the
colourless modification can be partly transformed into the

yellow one by these same reactions.

L Ber. 34, 3891.
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I have prepared the following unsaturated ketones and
investigated their transformations and stereoisomeric relation-
ships:-

I The piperonylidenedesoxybenzoins.
11, The ¢. nitrobenzasldesoxybenzoins.
III. The m. nitrobenzaldesoxybenzoins.
IV. The p. nitrobenzaldesoxybenzoins.
Vs o. Methoxybenzalacetophenonse.
VI. The piperonylideneacetones.
VII. Piperonylideneacetophenone.
VIII. Anisylideneacetone.

IX. Anisylideneacetophencone.

Theoretical Part.

I.

Oondensation of Desoxybenzoin and piperonal.

The reaction was carried out in dry ethereal solution,
dry hydrochloric acid gas being used as condensing agent.
iiages and Tetzner had previously by this reaction obtained a
body of the formula OggH,z0, O1 (melting point, 203°-204°), the
constitution of which is doubtful. This bedy is unattacked by
soda solution or dilute caustie potash. Besides this body
described by Klages and Tetzner, I found that c¢hloropiperonyl-

desoxybenzoin was formed, apparently according to the equation:

I. Ber. 35, 3965,



Co s

0=C H
! l e
H#c; =H + 0=C “%sto/c”z + HCIl
G, Hs
CGHS
o=¢ ¥
T :
H—C — ¢ —C 1<, CHy + K30
|

The chloropiperonyldesoxybenzoin so obtained was boiled

with ethyl alechol in the hope of obtaining the two piperonyli-

i 2
denedesoxybenzoins. It was found, however, that by this
method & substitution of the chlorine atom by an ethoxy group
2
had taken place, snd so ethoxypiperonyldesoxybenzoin
C, Hs
60=C H
| l. AN
1= T o St
C_Hs cIJ
¢, Hs

was formed. In the samne way by using methyl alceohol methoxy-

piveronyldesoxybenzoin was obtained.

I. of. Klages and Tetzner, Ber. 35, 3971: p. methoxychloro-
benzyldesoxybenzoin gives with boiling alcohol the two ».

methoxybenzaldesoxybenzoins.

2. 0f. Pond and Schoffstall, Centralblatt 1960, II, 1014, who

found that anisylideneacetophenonedibromide behaved similarly.
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By boiling with water chloropiperonvldesoxybenzoin
gave by loss of hydrochloric acid the two stereoisomeric piper-

onylidenedesoxybenzoins:

CeHs G Hs
| |
o::cJ: 1‘4 o=cC C]eH3~/~..3>c”z
!
' === and C]i —:...:::(i‘
e v
Ce HS QH3\0>CH3 CEHE H

0f these the one consists of white prisms (m.p. 1280—1290), the
other forme yellow prisms (m.p. 119°-120°). Both combine with
bromine and decolourise alkaline permanganate solution, that is,
they behave as unsaturated compounds. I have designated the
white modification Ketone A, the yellow one Ketone R,

It was next shown that these two stereoisomeric piver-
onylidenedesoxybenzoins could be partly transforized intc one
another. The transformation could be effected by exposing the
solutions of the substances in presence of a little iodine to
sunlight, by boiling their benzene solutions in presence of a
little 1od1n£; or by simply heating them at 160° for four days.
These transformations were never complete; at the end of these

reactions 2 mixture of the two isomers was always obtained.

2 i The benzene solution contained 0.1 g of iodine per
100 g of benzene; in the sequel such a solution is simply

referred to as"iodine-bhenzene solution."
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II.

gondensation of o. nitrobenzaldehyde and

dasoxybenéoin.

By saturating a dry ethereal solution of these itwo
substances with dry hydrochlorie acid gas two bhodies were ob-
tained. 0f these one was a yellow crystalline substance
(m.p. 120°- 1219 which proved to be o. nitrobenzaldesoxybenzoin.

C, Hs

l

0

=€
CyHs

this body was named Ketone A. The other product of the reaction

was chloro-o. nitrobenzyvldesoxybenzoin, which formed white

o
crystals melting at 132 — 133°. The formula of this substance

is
GHs
O0=¢C H
o
H__(-i' Thar l _—CGH‘}NOZ,
Ghs Q1

This chlorinated product was rather unstable; on standing it
becane yellow and evelved hydrochloric scid. Por this reason
it was difficvlt to recrystallise it without decomposition tak-
ing place. Once, when carrying out this condensstion I ob-
tained a product which was partly solid and partly oily. On
working this up I obtalned, besides KetoneA white tablets of a
body of the empirical formula calqﬂpsn 012 (m.p. 1620— 1630).
Possibly/



Possibly this compound nmev pocsese the constitution

07”5
—0—C—¢C
H—o0 (,i 1 N
HoC il i, H N,

| s

Cl
C,He

Solutions of this substance gquickly decomposed with-evolution of
hydrochloric acid. Attempts to obtain this body in larger
quantity were unsuccessful.

In the next place attempts were made to convert
Katone A. into a stereoisomer. For this purpose an iodine-
benzene solution of Ketone A was exposed for a considerable
time to direct sunlight. On examining the solution it was
found 10 contain chiefly unaltered substance, but slso a2 small
quantity of the stereoisomer, to which the name Eetone B. was
given. This stereoisomer formed long vellow needles (m.v.
1.09°- 1100) and was somewhat lighter in colour than Ketone A.
Ketone A. could also be partly converted into its sterecisomer
by the action of a small quantity of hydrochloric acid gas on
the benzehe solution. Ketone A. was, however, quite une
affected by boiling with iodine-bengzene solution or by heating
it. These two substances (Ketones A and B) are stereoisomeric

in the sense of the formulae

C Hs C Heg

0=é H O:é CHNO,
1%:::% and g :::L
CHs GHNO, 4% L
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It was then attempted to convert Ketone B intoc Ketone A. By
exposing an iodine-benzene solution of Ketone B to direct
sunlight, or by &acting on a benzene sclution with a little
hydrochloric acid gas it was found that Ketone B. could, to

a large extent, be transformed into Ketone A. On boiling
Ketone B. in iodine-benzene solution or by heating it ne change
took place.

The transformations of the two o. nitrobenzal-
desoxybenzoins are therefore mutual and incomplete; probably
a state of ecuilibrium between the two is reached.

To afford further proof as to the constitution of
the two Ketones A and B, they were dissolved separately in
ahsolute alcohol and treated with desoxybenzoin in presence
of sodium ethylste. In both ceses the same o. nitro-
benzamarone (m.p. 237° - 2580) was formed according to the

equation

C, He ¢ Hs
I
0= c’ c=0
| |
H—C— H -+ CH=¢C
| s
W GHeNo,  Co s

(o.ﬂi'!:ro benzal cleswy‘ben zoin)



(2)

G\G
==

o
Ty

0?3;

]
o H=C ————¢ H———‘—“"T —H
CHs (HgNO, CHs

The twe benzeldesoxybenzoins behave similarly towards
1
desoxybenzoin, with both the same o. Nitrobenzamarone is

produced.

III.

dondensation of nm. nitrobenzaldehyde

and desoxybenzcin.

By the acticn of dry hydrochlorie acid gas on
a dry ethereal solution of desoxybenzoin and m. nitro-
benzaldehyde two substances containing chlorine were
formed., their melting-points were 1810—1829 and 192 -193°.
Both these compounds possess the molecular formula
c 1H OSHGl and may be regarded as hydrochlorides of m.
n?triganzaldesoxybanzoin- They are probably either

isomeriec in the sense of the following formulae

C@lﬂs q’.IHE
0=C H 0=C H
= fte |
H—fll — C —CMHNo, and CI——CI,‘ — (f —C,HyNo,
GHe ¢Hs H

or stereoisomeric, since such a formula as

I Ber. 34, 3907.



contains two asymmetric carbon atoms.

It was found that hydrochloric ac¢id couvld he
removed from these two compounds by boiling with caustic
potesh; this reaction took place more resdily with the
body of melting-point 181 -182° then with the other.

The chlorinated compound of melting-point 1810—1820
vielded in this way two substances, one of these formed
white erystals which melted at 850'5 - 860'5 and is
hereafter referred to as Ketone A, the other formed
vellow crystals of melting-ppint 860-5 - 870'5 and is
in the sequel designated Ketone 3. Ketone A. was the
chief product of the reaction, Ketone B. was formed in
smaller quantity. On the other hand, the chlorinated
bedy of melting-point 1920—19.'50 gave on boiling with
caustic potash only Ketone A. These two substances,
Ketones A. and B. had the same composition and the seme
meolecular waighg?l;giﬁill be shown later, be partly con-
verted into one another. Turther, they combine with
bromine and with desoxybenzoin. Ketones A. and R. are

structurally identical and are represented by the follow-

ing fbrmula



On recrystallising from various solvants
Ketone RB. was almost complete converted into 2 new
body of melting-point 94%9.5 - 959.5; to this new body
the name Ketone C¢. was given. Ketone €. has the.smna
composition and the same molscular weight as Ketons B,
it also united with bromine and with desoxybenzoin.

On racryvstallisation, Ketone ¢. remains as
a rile unchanged, but oceasionally (apparently if the
solution is concentrated) it gives a small aquantity
of Ketcocne B.

However, this convarsion of Ketons 3. into
Ketone ¢. may not take place. A few vears after the
coimencenant of these experiments, I attempted, while
vorking in another laboratory, to prepare Ketone C.
by recrvstallising a new specimen of Ketone B, but
the attempt was completely unsuccessful, for Ketons BR.
vas now completely unaffected by recrystallisation.
I happened to have with me a small quantity of
Ketone ¢. in a stoppered bottle. On "seeding" the
sclution of Ketone RB. with a erystal of this old sgpsci-
men of Xsetone ¢. I found that Ketone ¢. crystallised out.
Since then the preparation of Ketone ¢. from Ketone B.
has offered no difficulties. It is now no longer

necessary/
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necessary to "seed" the solution with ¥Xetone ¢, for

the conversion of Ketone 3. into Ketone ¢. can now be
simply effected by recrystallisation. Appearently,
this laboratory now contains "seeds" of Ketone ¢. which
were previously not present.

The difference between Ketones RB. and 0. is
spparently due to dimorphism. Mixtures of B. and ¢.
in various proportions possessed the melting-point of
Ketone . (940-5 - 9585), that is, under these condi-
tions Ketone B is converted into Ketone ¢, the stable
form.

There exist, then, two structurally identical

ketones of the formulsa

as is to be expected from theoretical consliderations,
and also a third ketone which is physically isomeric with
one of them.

The action of bromine and of desoxybenzoin on
these three ketones was also investigated. The ketones
A, B, and ¢ unite with bromine (two atoms) and give in

each case the same dibromide

C, M

0=C
|

Bp=<l=—CH By —C HNO,

GoHg

They /



They also combine with desoxybenzoin in alkaline solution

and yield in each case the same 1. nitrohenzamarone —
Cﬁ”s CEHE
b=¢ Cl:0
=== =}
%% %%N% C,Hs

In addition, I have studied the mutual trans-
formations of the three ketones. The metheds were, 2s
usual, exposure of the iodine-benzene solutions to light,
boiling the iodine-benzene sclutions, action of a small
auantity of hydrochloric acid on the benzene sclutions,
and heating the dry substances. The results are given
in detail in the experimental part. The trensformations
were, as in previous cases, incomplete., probably a state

of ecuilibrium was reached.

Murther experiments relating to the differences
between the three Ketones A, B, and ¢ are given in the

experimental part.

IV.

gondensation ¢of p. nitrobenzaldehyde and

desoxybenzoin.

On saturating a dry ethereal solution of ».
nitrobenzaldehyde and desoxybenzoin with dry hydrochloric
acid gas two bodies were obtained. The one was chloro -

o o)
». nitrobenzyldesoxybenzoin (ii.»p. 157 -~ 158).



wvhileh was found in relatively small aquantity, the other
hody, the chief product of the reaction, was a yellow
e ARSI 8 g - ¢ .

corpound melting at 164 - 165 which proved to be 4 o«

&

nitrcbenzaldesoxybenzoin,

= CH—GH,NO,

—_—a—a—

H

ol
o

and was designated Ketone A. Occasionelly a third bvody
was obtained in very small cuantity, it was alsc yellow,
nossessed the melting-point 148° _ 5,90 and was regarded
as A p.—nitrckenzalbescxyrenzoin. This third body is
referred to as Ketone €.

On boiling chloro-p. nitrobengyldesoxybenzoin
with caustic potash solution, one atom of hydrogen and one
atom of chlorine were removed and the above mentioned

Ketones A and ¢ were procducsd.

By exposing a solution of Ketone A to sunlight
and. by other methods, & third p. nitrobenzal desoxybenzoin
(m.p. 133%:5 — 155?5)_ wes obtained - Ketone R. It alsc

possessed/
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possessed a2 yellow colour.

™e conversion ¢f these three ketones intoc one
another could be effected by the ususl methods - exposure
of the lodine-benzene solutions to light, boiling the
iodine-bengzena sclutions, and acting on the bhenzens
soclutions with a little hydrochlorie acid. The

results are given in the following table:-

| |

1
l'ethod. Ketone A. | Ketone B. ! Ketone 0C.
T Te— | |

|

gave gave { gave

Txposure to Ketong A, | Ketoneg A, | Ketones A,

1ight. 3 and C. 2and ¢. | 3 and O.
Boiling of the Ketones A, ¥etones ? Ketones A,
icdine-henzene 3 and C. A snd R. B and 0.,
___solutions. e, - - Bl
Action of hydrot Ketones A Ketones j -
chloric acid. and B- and R. -

BN = LR S S

Fetona ¢ could he most conveniently prepared from
Ketones A or 3 by means of one of the gbove mentioned
methods of trensformation. It was produced always
in very smell quantity, a faet which compelled me to
1limit considershly my investigations upon it.

These transformations were, therefore. again
rutuel and incomplete. These three ketones A, B and
¢ possess the same couposition and the same molecular
weight, and show a similar chemical behaviour. They
nmist be regarded as three structurally identical forms

of p. nitrobenzaldesoxrbenzoin,



As will be shown later, this cannot be a case oFf
dimornhism. Therefore, three structurally identicsal
» nitrohenzaldesoxybenzoins exist, while according

10 thecry only two ate to be exvected.
Similar exceptions to the theory are alresdy
¥novm. For example, Stobbe and von Vigierl-fbund

that the snhydride of benzaldiphenylitaconic acid

Qkﬂﬂ"%%
C — Co,H

¢ —— CQH

Il

H """"_"'C —'—_"C"Hs

oceurs in three forms, while thecretically only two
should be obtainable.
2,

Phe ssme investigators, as well as Naounm

discovered that four anhydrides of dibenzalsuceinic acid

Gie—C ==u
I
C

' — Co, H
ﬁ—-—c-oau
GHy— C—H

exist, whereas only three are to be expected,

—_—

1. von Vigier, Dissertation (Leipzig), 1904,

2. Naoum, Dissertation (Leipzig), 1898. Cf. also Centralblatt,
1900 T, 561.



In addition, I have studied the action of
Dromine on these three ketones and slso %heir pehaviour
to desoxybenzoin in alksline soclution. These three
Ketones A, © and 0 combine with bromine only slowly and

all three give the same dibronmide

Br‘C"CHBr_Q&N%_

C Mg

In absoclute alcoholic solution they unite with desoxy-
benzoin in presence of sodium ethylate and give in

each crse the same p.nitrobenzamerone

G M5 C,Hs
| |
0=C C=0
| |
H—C CH =4}
| |
C, Hs C6 H4N02 C[;H5
the

Mixtures of two of*three ketones always
showed a depression of the melting-point. "Seedingh
experiments with superssturated solutions and with
the supercooled fused ketones gave in each case only
thet ketone which had been dissolved or melted. Also
each ketone could be recrystallised without change.

It can therefore be concluded that the différences
between the ketones A, B and ¢ cannot be due to

dirorphisn.



Vow

Lfondensetion of acetcphenone and

0. nmethoxybengaldehyvde.

These twe substances can be easily condensed in
alcoholie solution by the zction of caustie soda: o.

0 ©
methoxybenzalacetophenone (m.p. 58 — 59 )i

0
Il

CH3—0— G Hy—CH= CH—C —C, K

is the product of the reaction.
Attempte were made to transform this compound
into a stereociscmner according tc the usual methods,

but only resinous products could be obtained.

Io
The yellow piperonylideneacetone (1m.p. 10?‘5

can be prepared by condensing piperonal with acetone

by meens of caustic soda. It is represented by ihe
formula
0
P o
CHz\o/csHs'"CH —(CH—C 3

Por shortness, I refer to this body as Ketone

4; it is almost insoluble in water. Its stereoisomer
(&)

(Ketone B) is white, melts at 111 , is fairly sollible in

hot water and can he prepared by boiling Ketone A with

I Ber. 24, 618,
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water.

By exposing the sclutions (containing iodine)
to light, both substances can be partly converted into
one enother. Cn the other hand, boiling the solutions
in presence of iodine or simply heating the substances

does not cauvse the transformation to take place.

Piperonylidensacetophenone
o

0
Chy L g G Hy— CH=CH—C — ¢, ¥

anisylidensacetone
0

1l
CHy— 0 — G H,—CH=CH—C—Cly ,

and anisylideneacetophenone
0

1]
CHy—0— G H—CH=CH—C— GHg »
are each known in cnly one mcaification, attempts to

prepare sterecisomers were unsuccessful.
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TXPTRIKENTAL PART.

I.

condencsation of desovyhenzoin and pineronal

by reans of hvdrochloriec seid.

Preparation of Chloropiperonyldesoxybenzoin.

Twe perts by weight of desoxybenzoin (1 mol. )
and three parts by welght of pipveronal (a little more
than 2 mol. - these were found to be the most suitable
proportions) were dissolved in dry ether (4 parts by
weight ). The solution wes then cooled in ice, satursted
with dry hydrochloric acid gas and =21lowed to stand over
night. The yellowish mass which separated was filtered
off, washed with water and then with benzene and re—
erystallised from benzene. The chloropiperonyldesoxy-
benzoin ge obteined is a white crystalline powder melting
at 1670 - 1680 with decomposition. This compound is
efsily soluble in hot benzene, but is difficultly soluble
in alcohol, ether or acetone even on boiling.

The results of analysis were

3 0'!3733'.511]051“211{‘8 gave 0°3660g co, and 0-0575g H,0.

J=w) f?GOg i i 0-0698¢g AgCl.
Calculated for Found.
Caz}l,.‘, 03C1 : ;i d | I
¢ = YE43y 72:44/: %
H & 4-66/, 464/ =
1 — g?gz — 9:81 /s

The mother<ligquors from the reaction yielded




yellow crystals of the body C, Hs 0, Cl
describved by ¥lagas and Metznei:

The vield of chloropiperonyldesoxybenzoin amounts
usually to about helf (oceasionally more) of the desoxy—
henzoin emploved. The yield is diminished by using less
piperonal or by carrying out the resction ot higher
temperatures.

Preparation of the two stereoisomeric

piperonylidenedesoxybenzoins.

(g CMs
| B
0= T 0 =C 7,,}{3\ <t
¢ ——c and 6 == ic
- b e
Qs CHy e, GHe H

Ohloropiperonyldesoxybenzoin on boiling with
vater was gradually converted into a dark-coloured oil
and the water acquired an acid reaction. The boiling wes
continued till a portion of the o0il after washing with
vater no longer gave a chlorine reaction. After cooling,
the liquid was extracted with ether, the ethereal solution
dried over sodium sulphate and then eveporsated in a current
of dry air. A thick dark-coloured c¢il smelling strongly
of piperonal wes obtained; this solidified partly after
long standing in vacuo over sulphuric aecid. The mass

wes pressed out on a porous plate and the yellowish product

I,
Ber. 35 3965



—
e
J—t

L

recrystallised from aleohol with adaition of animal char-
coal. In this way white end yellow prisms were obtained;
tiie latter were somewhat more soluble in alcohol and
ligrein than the former. These could not be well separ-
ated by recrystallisation; it was found hetter to separate
them mechanically. These two bodies c¢an be obtained in
larpe orystele by allowing their ethereal sclutions to
evaporate. The white crystals (Xetone A) melted at

1.‘3’30 - 129? the yellow ones (Ketone 3B) at 1190 - 1200.
noth corpounds dissclve easily in benzene, boiling
alcohol and ether, more difficultly in ligroin.

The porcus plate, on which the crude product
had been pressed out, was extracted with ether, the
sthereal sclution dried and evaporated. The residual
¢il solidified partly on being kept for & prolonged period
in vacuo over sulphuric acild. The solid mass so obtained
contained much more of the yellow Ketone B than did the
rart which had first solidified.

Anelysis of Ketone A

0:1528 ¢ substance gave 0-4505 g CO, and 0-0695¢ H,0.
Calculated for

Found.
Csa He 05 . s e
¢ o= v80-49% 80+ 41/,

a, . n/

H & 4 - 384 505 /s

Analysis of Ketone B
I. 0-1685¢g substance gave 0'4955g‘502 and 0'07535"”30‘

L. 0°1710g “ . 0'5025¢ €O, and 0°0755¢ 1,0 .
Caleculated for Found. =
Cap Mie 03 e LB
C - 80497 80°36 /5 §0° 14 /o
f s . .
H = 4-88/ 4:97/ 4 90% .

noth ketones give with concentrated sulphuric

acid !/



acid Aarx red sclutions which become dark brovn on stand—
ing. Their chloroform solutions decolourise bromine
readily, Ketone B somewhat more quickly than Ketone A.
The two bodlies are therefore unsaturated.

Transformation of the two piperonylidenedesoxy—

benzoins into one another.

I. Experiments with Ketone A.
1. A solution of this substance in iodine-benzene solu-
tion wa2s exposed to sunlight for eight wesks (Mareh and
April). The solution was then decolourised with sodium
thiosulphate and evaporated to dryness in a current of
dry air. The residue consisted of a dark resinous mess
from which a crystalline product could not be obtained.
The following experiment gave & much better result: the
iodine-benzoin solution of the ketone was exposed to sun-
light for four days in sumuer, then treated with thiosul-
phate and evaporated in a current of dry air. The residue
was recrystallised from alcohol with animal charcoal and
vielded, besides unchanged substance, about 70% of

Ketone B.

2. A solution of the ketone in iodine-benzoin solution
was boiled for 12 hours, and, after cooling, shaken with
& solution of sodiwn thiosulphate to remove the iodine.
After svaporetion the residue wasmecrystallised from
alecohol and gave a mixture of the ketones A and B, the

latter, however, in small quantity only.

: )
3. Some of Xetone A. was heated for four days at 160 in
a closed tube. The dark thiek product was extracted with

benzene, the benzene evaporated and the residus recrystal-

lised/



recrystallised from alcohol. Chiefly Katons A was ob-

tained, a small quantity only of Ketone B was formed.

II. Experiments with Kstone 3.

1. A solution of this compound in iodine-bsngene solution
was exposed to sunlight for four days in suwmnmer. Ths
solution after treatment with thiosulphate and evaporation
in a current of dry air gave a residue which, by crystal-
lisation from alcohol, yielded a mixture of Ketones A and

B, the amount of Ketone A was very small.

2. A solution of Ketone B in iodine-benzene solution was
hoiled for 12 hours, treated with thiosulphate and esvapora-
ted. The product after recrvstallisation from aleohol was
found to consist chiefly of Ketone B togather with smallsr

quantities of Ketone A.

3. Some of Ketone B was heated at 1600 for four days in a
closed tube. After extracting with hot benzene, evapora-
tion and recrystallisation from alcohol the product yielded
a mixture of the two ketones A and B. The yield of

Fetone A was fairly good.

In order to show that the differencé8 between the
two ketones was not caused by dimorphism, the melting-point
of a mixture of equal quantities of the two was determined,
it was found to be 102° — 106 . If the two substances
were dimorphous, the mixture would possess the melting-
point of the higher melting body, that is 12.8O - 1290.

_Behaviour of chloropiperonyldesoxvbenzoin towards
_methyl and ethyl alcohols.

In attempting to recrystallise chloropiperonyl-
desoxybengzoin from ethyl alcohol it was noticed theat the

melting/
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Melting-point of the product so obtained was unsharp and
lower than that of the original vody.

In order to investigate the reaction further,
chloropiperonyldesoxybenzoin was boiled with a quantity of
ethyl alcohol insufficient to dissolve it completely. The
substance gradually dissolved, the solution became vellow-
ish brown in colour and acquired an acid reaction. After
six hours' boiling, ths solution on cooling deposited a
cerysta’line product which was filtered off, washed with
alcohol and recrystallised from alcohol. In this way
white cerystals melting at 114o - 115O were obtained; they
contained no chlorine. If chloropiperonyldesoxyvbengoin is
boiled too long with sthyl alcohol only a resinous mass is
obtained. These white crystals dissolve easily in most
organic solvents, easily in hot aleohol, difficultly in
ligroin; they separate unchenged from these solvents.

The compound, after drying in vacuo, was heated
to its melting-point, no loss of weight occurred, so that
it contained no aleohol of erystellisation.

Annslvsisg .
I 0:1905¢ substance gave 0:5380g CO, and 0-1020g H,0.

I 0-1510¢ . ‘ 0'4285g CO, and 0:08455 H,0.
Calcul ated for Found
Coa Moy O - i ‘ T :
¢ = Jroi/ 77:02/, 7739/
Ho= 5887 596/, 6-22/,

Molecular weight determination by boiling-point

method, solvent chloroform:

‘ 2 . 4 Molecular weight.
—valvent. | Substance. | Elevation. | olecula c;:iaua
s ’ g | Found. Ao Gy by Oy
' ; 03345 0:098° 360
3466 3345 | o o
3466 0:-6325 I 0187 357
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An acetic acid solution of the substance did not
decolourise permanganate in the cold, neither did the body
unite with bromine in chloroform solution. It was there-
fore regarded as saturated and considered to be ethoxy-

piperonyldesoxybenzoin

G My
I
b =i H
| | -
H_(i WPy ’ F_Cf':H3‘--..O/CH2
CHs ?
GHs

On boiling chloropiperonyldesoxybenzoin with
methyl alcohol for a long time the substance dissolved,
giving a yellowish red solution which reacted acid. Since
no precipitate formed on cooling, water was added, when a
red 0il separated which solidified on rubbing. This was
filtered off and recrystallised from methyl alcohol. In

o) )
this way white erystals (m.p. 119 - 120 ) wer obtained.

Analysis

01737 ¢ subsfance gave 0:4860 ¢ € and 0/ 0883g K0,

Caleulated fou Found

H

~ i)
Cas 20 Y4

; et 7639/

H < 5554 5-65/

This compound, methoxypiperonyldesoxybenzoin

.(:
|
050 H
l I Ox
H_L’) = '_—rcbﬁs\ LHZ )
| |
CH- 0

CHy
is easily soluble in benzene, ether and ligroin, very

soluble/



soluble in hot methyl slcohol. It possesses a higher melt-
ing-point than the corresponding ethoxy derivative, a fact
whieh has frequently been noticed in comparing homologous

methoxy and ethoxy compounds.

II.

gondensation of desoxybenzoin and o. nitrobenzaldanvde

by means of hydrochloric acid gas.

A current o dry hydrochloric acid gas was passed
for six hours through a solution of 7 parts by weight of
desoxybenzoin (1 mol.) and six parts by weight of o. nitro-
tenzaldehyde (1 mol.) in 36 parts by weight of dry ecther,
the solution being cooled in ice. The solution became deep
yellow in colour and & mixture of white and yellow crystals
separated. After standing in ice for three days. the solu-

i

tion was filtered and the crystalline precipitate washed with
water and then with ethexr. Some of the white erystals were
senarated mechanically from the yellow ones and recrystallis-
ed from benzene. In this way small colourless tablet-1like
crystals were obtained, they melted at 132° - 133° and con-
tained chlorine. According to the analysis they nmust be
chloro-o. nitrobenzyldesoxybenzoin

G Hs
0= T
H= ""? — G Ha NO,
Hg (1
gave 0°3781¢ CO, and 0'0615¢ H,0

P I,y

01493 ¢ substance

Calculated for Feund.
Cyy Hig 03 N C1 ;
¢ - 6895 so

H : 433/ 4580

I. Referred to on page 28 as"Mixture X."
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The substance 1s not very stable; on standing it becones

vallow and gives off hydrochloric acid. It dissolves with

difficulty in ether, more readily in hot benzens: +the

solutions are very unstable, they ars at first colourless

but soon become ysllow. FPor this reason it is not an easy

matter to obtain the body in a pure state.
some Of the yellow erystals were then saparated

machanically from the white ones, and recrystallissd from

alcohol or acatone. In this way clear yellow crystals

0 0
malting at 120 - 121" were got, they contained no chlorine

Results of analysis:

I. 0720403 substance gave 0'5730g (0, and 0:0835¢ H,0 .
I o0-1860¢ 71e.c, Nz at 23 and 749 mom.
. 01786g 7'3ce. N,at 21'3nd 749 mm.
Calenlated for Fﬂ umnd,
- gL ;T
o HPJ_OJN T, I
E..= 6597 76:60°. — e
H = 456/ 454/ — -
g 2 g,
Noo- 425 —"F R g e

lolecular weight determination by freszing-point

method: solvent, benzene, -

So lven T , Sukb sfance. ,Dé-pr.essinn % Mo]ecuhtl‘ \\’Eig'ht-
l E Caleulated for
g g’ Foeundl. 8 His 03 N
1360 02885 0335 316
329
o
1360 0-4655 0530 323

By this reaction o. nitrobenzaldesoxyhanzoin

(Ketone 4, m.p. 120° - 1219.



is produced, as well as the above mentioned chlorinated
compound of melting-point 1520 - 1550.

Ketone A. is easily soluble in benzene and
chloroform and in hot acetone, more difficultly soluble in
alcohol, ether and ligroin. By recrystallising from
acetone the substance can be obtained in heautiful large
crystals.

The ethereal mother-liquors from the reaction
were evaporated in a current of dry air and gave a mixture
of chloro-o. nitrobenzyldesoxybenzoin and Ketone A.

This mixture together with the mixture which had seﬁﬁratad
from the ethersal solution during the r=action (hixture X3
was boiled for several hours with a 20% solution of
aniline in benzene in order to eliminate hydrochloric acid
from the chloro-o. nitrobenzyldesoxybenzoin. After evap-
orating off the benzene the dark coloured residue was
treated with hydrochloric acid to remove excess of aniline,
washed with water and recrystallised from alecohol with
addition of animal charcoal. In this way Ketone A only
was obtainad, a stereoisomer was not formed. Instead of

aniline, dilute caustic potash can be used, but it is not

so satisfactory.

The yields are very good; the amounts of Ketone A
and. of chloreo—o. nitrobenzyldesoxybenzoin formed by the
condensation are approximately squal.

once/
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Once in carrying out the condensation a product was
c:tained which was partly solid and partly oily. The oil
solidified for the most part after short standing: both these
solids were dissolved in ether and the solution allowsed to
nartly evaporate. . In this way erystals of Ketone A were
obhtained and also yelloéish white tablets which contained
chlorine. These tablets were recrystallised several times
from cold ether and melted at 162o = 1650. This substance
was very unstable; on boiling with benzene it underwent de—
composition with evolution of hydrochloric acid.

fhlorine estimation:

0-1840¢ substance gave 0-1295¢ AgCl

Caleulated Calculated

Found
for C,, HgO;NCL for ;) Hz 03 NCI,
o IO -3 ) ¢ 1 = 1766 17487,

The substance then contains one atom of hydrogen and one atom
of chlorins more than chloro-o. nitrobenzyldesoxybenzoin and
1may have the formula
Co s
|
H=0—¢ — ¢l H
//

I ;

!
( Hs g

A 8

As the guantity of this compound was very small, further in-

vastigation with it could not be made.

—Transformations of Ketone A.

Preparation of the stereoisomerie Ketone B.

: (" A solution of Ketone A in iodine-benzene solution was ex-—
posed to sunlight for three months during swnmer. The solu-
tion was then shaken with a solution of sodium théosulphate,

and. /



and the benzens evaporated in a current of dry air. Tha
semi-solid residue solidified for the most part after stand-
ing in vacuo over sulphuric acid. It was then presssd out on
a porous plate and recrvstrllised from aleohol (aniinal char-
coal). The solution deposited, besides unaltered substance,
long thimp yellow prisms which melted at 109O - 1100. This
body, named Ketone B, is somewhat more soluble in alcohol than
¥atone A and the two bodies can be fairly well separated in
this way; however, the separation is usually better carrisd
out mechanically. Yield of Ketone B,&gbout 109 of Ketone A.

Results of analysis
I 0-1590¢ substance, 0°4440g €O, and 0:0703 ¢ H;0 obTained.

T 0-)810¢ s gave 6:7ce. N at 17°and 758 m.m.
Calcul aTed for Found,
Ee Hye O I 1~a B
c = 7659/ 76:16/, =
H = 4756/ 491/, -
N = 4:25) - 428/, .

Molecular weight détermination by freezing-»oint

method; solvent, benzens -

Selwent Substance.| Depression.| Molecular weight.
Caleulated for
o g Found, Cyyths O3 N
921 0-1402 0:255° 298
. 329
G958 0:2587 0445 315

Ketone B dissolves easily in benzene and chloroform,
more difficultly in aleohol and ether, easily in hot acetone.
Roth Ketones A and B give with congentrated sulphurie acid
Adeep yellow =solutions which on dilution with water becone

almost colourless.

2 A solution of Ketons A in iodine-henzene sclution was
boiled for 12 hours. After treatment with theesulphate and

evaporation/



evaporation the residus gave, on reérystsllisation fronm
alcohol, unaltered substance only. Bven on boiling a solu-
tion of Ketone A in icdine-henzene solution for a week no

changs to0OK place.

3 Dry hydrochloric acid gas was led for a few minutes
through 2 benzene solution of Ketone A. After standing for
ten days the solution was evaporated in a current of dry air
and the residue recrystallised from alcohol. Besides un-

altered substance Ketone B was obtained (yield about 10%).

4, Ketone A, after heating at 160O in & closed tube for
three days, yielded a dark coloured mass which, after re-
cryatallisation from alechol (animal charcoal ) proved to be
unalterad substance. Longer heating led msrely to the

formation of a resinous mass.

51§ Ketone A and 10 g. naphthalene were heated together in
a closed tube for 5 hours at 2000. The dark coloured
product was extracted with benzene, the benzene evaporated
and the residue steam—distilled to remove the naphthalene.
It was then repeatedly recrystallised from alecohol (animal
charcoal ) and gave chisfly unaltered substance; in addition
a very small quantity of white needlss (m.p. 213° - 214°9)
was obtained; they dissolve more easily in alcohol than

Ketone A.

10g. Ketone A and 10g naphthalene were heated together in
Q

a closed tube for 4 days at 200 . After extraction with

hot benzene, evaporation and treatment with steam a brown

very resinous product was obtained. This was dissolved

in benzene and the solution "layered" with ligroin. In

this/



this way a small quantity of solid matter wos obtained;

this after recrystallisation from alcohol »proved to be

the white body of m.p. 3150 - 2140 mentioned above (white
needles). Mrom the mother liquors no cerystalline substance
could be obteinad. The amount of this body (only akbout
0-2z) was too small to permit of further investigation:

possivly it was a decomposition product of Ketone A.

Transformations of Ketone B.

1. A solution of this hody in iodine-benzene solution was
axposed to sunlight for 5 days in swmmer. The solution
was then treated with thicsulphate, the benzene evaporatad
in a current of dry air and the residue recrystallised from
alcohol; in this way approximately equal quantities of

the Ketones A and B were got.

e A solution of Ketone B in iodine-benzene solution

vas boiled for 24 hours, then shaken with thiosulphate and
evaporated. The residue on recrystallisation from alcohol
proved to consist of unaltered substance: as in the case

of Ketone A this method hed not caused any change.

3 A current of dry hydrochloric acid gas was passed for
a few minutes through a benzene solution of Ketone B and
the solution was allowed to stand for a week. It was then
avaporated in 2 current of dry air and the residue
recrystallised from alcohol. It was found that
anproxinately eaqual quantities of the two Ketones A and B

had heen formed.

4. A mixture of one part by weight of Ketone B and

three perts by weight of naphthaléne was heated first

for five hours, then for four days in a closed tube at

200°©
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o)
200 . After extraction witn hot bengens the solution
was evaporated, the residue treated with steam and
then recrystallised from alechol: merely unaltered

substance was obtained.

Addition of degoxvbengoin to the

Ketones A and R.

JXetone A. 1g. substance and 0.6g. desoxybenzen were
dissolved in absolute alcohol, about 20 drops of a
concentrated solution of sodium ethylate added and the
mixture allowed to stand overnight. Since apparently
no reaction had set in, the soclution was boiled for four
hours, neutralised with acetic acid and concentrated.
Orystals (0°2g) were deposited, these after recrystal-
lisation from benzene melted at 2370 - 2580. The
substance proved to be completely identical with the o.
nitrobenzamarone described below: a nmixture of the

fo) Q
two oreparations melted at 237 - 238 .

Ketone 3. An absclute—alcoholic solution of 1g of
Ketone B and 0.6g desoxybenzoin wés'treated with about
20 drops of a concentrated socdiwa ethylate solution,
boiled for a quarter of an hour and allowed to stand.
After a few days a precipitate (0°2g) formed, this was
recrystellised from benzene and melted at 23?0 < 2580.
This compound was identical with the one obtained in a
siiilar manner from Ketone A: a mixture  of the two

0
melted at 2370 — 233°.
Preparation of o. nitrobenzamarone .

Since this body was unknown, its preparation

was carried out: this was accormlished by & method
s 1§
similar to that used in preparing benzamarone itself.

Ber 21 2935, also Ber 26.437.



B+*97, dasoxvhenzoin and 2.7g. o. nitrohenzal-
dehyde were dissolved in abscolute alechol and = solution
of 2g. caustie potash in absoluts alcohol ardded. A
precipitate soon formed, after the elapse of onc day
this was filtered off, washed with alcohol and tnen with
water and dried: it weighed 5-7g. It wes recrystallised
several times from benzene and them melted at 2570 - 2530-

Nitrogen estimation:

E 0:3%47 3 subslance gave 9:2ce. N at 13°and 735mm.

L. 0-4298¢ . . 10:0ce. N at 13" and 749 mm.
(Calculated for Found.
- F
Cys Hoy Oy N &
N = 266/ 278/ 276/ .

The substance was therefore the expected o. nitro-

henzamarone.
Ce

CoHs Ts
J =

0=C 7 ==
|

H—C( CH ¢ — H
| J |
(Mg 6ta NO,, Glts

it forms yellowish felted crystals which dissolve with
difficulty in cold alcohol, benzene or acetone, more
easlily in hot acetic acid.

The product obtained from desoxybenzoin and
the two Ketones A and B agrees in its properties with

this o. nitrobenzamarone.




I1I.

fgondensation of desoxybenzoin and . nitro-

henzaldehyde by means of hydrochloric scid,

€ Parts by weight of y. nitrobenzaldehyde =nd
7 parts by weight of desoxybenzoin were dissolved in
41 parts by weight of dry ether, the solution cooled in
ice and a current of dry hydrochloric acid gss passed
through it for about 5 hours: a white precipitate soon
formed. ATter three days' standing in ice this preeipi-
tate, which had increased considerably, was filtered off,
washed with water and dried on a porous plate. The
vyield of crude product amounted to about 85% of the
theory. The mother-liquors on evaporation in a current
¢f dry air gave a small quantity of impure product.

The crude product was recrystallised from
benzene: 1in this way two substances wsre obtained, hoth
of which contained chlorinse. The one melted at 181O -
1830 and formed white felted asbestos-like masses, in
cuantity it amounted to about 70% of the crude product.
The other body melted at 1920 - 1930, was white in
colour and formed small rounded crystals, it constituted
about 30% of the ecrude product. Both substances are
easily soluble in hot benzene, more difficultly in alcohol,
they can he recrystallised unchanged from these solvents;
the body of melting-point 192.0 - 193o is the more d4difrfi-
cultly solubls., A mixture of equal quantitiss of the
two compounds melted at 166° - 172°.

According to analysis and molecular weight

estimations both compounds possess the formula Cal H;g,O;HCI



I. Rody of m.p.
Analysis:
1, 0-1865¢ suabstance
T, 0:2040¢
i, 0:1625¢
w. 0:1910¢
(_"a]culrl'fecl for
‘E;“m‘%’VCl
¢ = B3P/
H = 4-386
N2 333/
¢ = 9-714h

gave 0°47285C0, and 0-0729¢ H,0.
64ce N at 18° and 764 m.m,
0-0625¢ AgCl.
0‘074'03 .flgCl

Found .

1. Ir . T, 1.

69744 — -

434) — — iC)
—-3‘73% = -

—  — 945 9584

Molacular weight estimation (boiling-point method:

solvent,

chloroform):

Selvent Substance. Flevation. | Molecular welght.
Caleulated fow
& g Found.| ¢, #gozNC1.
21-65 02710 0:130° 352
i 3655
2165 0:4420 0220 339
: y 0 0
¥4 Rody of melting-point 192 - 193 .

Analysis:

L 01705 ¢ substance

I  @-iktsg
mw., 0'1965 ¢
. 0'2295¢
¥. 02242 ¢

(‘alculafed

;Ec‘l‘

CZL HIG 0y N CL

C =

1

H

n

N
Cl

"

6895/
4387,
3837,
971/

gave 0:4328¢ CO, qnd 00712 ¢ H,0
6:9¢c N at 3 and 765m.m.

6:2ce N at 20 and 763 mm.

0'0868¢- AgcCl

0:0845¢ Agcl.

Feund.
T il 5§ A
EATAlich ek
PRV TR RN

_ 372k 372l - -
927/ 9326

o — —

ijoleuclar weight estimation (boiling-point

mathod; solvent, chloroform):
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SelvenT. Subslfance. Flevation . Molecular Wez';:;h’{?.
i~ Calculated faow
e 43 Found. CZI H!G 03 NC).
211 02090 0-115° 315
[ I 3655
21-1 | 0+3400 0180 321.

As already mentioned, the substances are possibly the

stereoisomeric chloroc-m. nitrobengyldesoxybenzoins

Preparation of the threeamnitrobenzal-

desoxybenzoins.
f"{h‘g
0:5¢
|
=l CGH+N03
I
GHs

The chlorinated compound of m.p. 181O - 1820 gave
after ssveral hours' boiling with 40% caustic potash solu-—
tion a dark colourasd 0il which contained no chlorins.

After cooling the guwumy mass was Filtered off, washed with
water, and dissolved in ethyl acetate. On cooling this
soclution in ice and salt white solid masses separated, this
was filtered off, washed with a little alcochol and re-
ervstallised from a large quantity of alcohol. If the
treatment with ethyl acetate is omitted and it is attempted
to recrystallise the product directly from alcohol or other

solvents/
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solvents, meraly an o0il is obtained: further, 1t is advis-
abls to recrvstallise from dilute solutions and to "seed"
the solutions to prevent the formmation of oil. In this
way long white needles melting at 85°:5 - 8665 (Ketone A)
were obtained, also a small quantity of light—-yvellow
erystals (thiek prisms) melting at 860'5 - 870-5
(Ketone RB). Por the most part these two substances had
to be separated mechanically: to obtain well-formed
erystals alecohol is the best solvent to use. The total
vield of the two substances was about 40% of the theorati-
cal.
0 0

The chlorinated body of m.p. 192 - 193 ig fair-
1y resgistant towards the action of boiling csustie potash
solution. Even after several hours' boiling with 50¢
caustic potash, it still contained some chlorine. Tha
reaction product was filtsered off, washed with water and
recrystallised frrom a large quantity of aleohol. White
needles (m.D. 350-5 - 860'5) were obtained, these wore
identical with Ketone A. Yield about 60% of the thaory.

Analysis of Ketone A:

I 01397 g subsTance gave 0'3907¢ €O, and 00630 g HEO'

L. 01910g “ w  F:3ac.N at 15° and 740 m.m.
. 01798 ¢ : « J'Oce N at 16" and 740 m.m,
Calcu lated for Foin&_ e
Car M5 03 N E; L =

C = 7659/ 7628 — =
H = 4569 501F — s
No: 425y = 435, 443/,

Molecular welght determination of Ketone A by

freezing-point method (solvent, benzgene):

Solvent, Substance Depression.| Molecular weight.
o ; r Calewlated
g g s Found. |p ¢, HigO, N
-5 0:-/003 0:165° 336
i o 329
957 Q1795 0:'290 343
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Analvasis of Xatone R:

L 013075 substance gave 0:3663 gC0, and 0:0585 g H,0

I 02150 . © 8% ce.Nat 195 and 760 mm,
I, 0:2175¢ . « 88 ce. N at 24" and 758 mm.
Calewlated for Found .
I o
Gopfe 0 N g L
o d, Wi e
C = 76'5%4 76434
H = 4°'56% 5006 — .
Noo= 4025/ = 4$38% 451

Molecular welight determination of Ketone B by

freszing-point method (solvent, benzene):

Selvent. Substance, Depression. M’olz(:ula.r weight.
ol Caleculated fox
) g Found . Cpp Mg 03 N
857 0-1225 0-240° 315 %
357 02245 0:410° 338

Ketonas A and B are sasily soluble in benzene, acetone, mathyl
and ethyl acetates, carbon disulphide and hot aleohol, less
easily soluble in ether and acetic acid, difficultly soluble
in ligroin.

On reerystallisation from alcecohol or other solvents,
such as benzine or ligroin, ths yellow Ketone B (m.p. 860'5 =
370-5) is converted almost completely into a white body nelt-
ing at 940-5 - 950'5 (Ketons C ). If this Ketone ¢ is re-
crvstallised (from alcohol or ether) it is as a rule unsltered
hut occasionally (if the solution is concentrated) ip ylelds a
small quantity of Ketone B. In presence of Ketone A Kstone B
is mueh more stable and can be recrystallised with but little
change . As already mentioned in the theoretical part (».10 )
.tha conversion of Ketone B into Ketons ¢ does not necessarily .
taka place by this method. ;1

Analysis of Ketone @¢:
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1. 0:2092 ¢ substance gave 0°58%48¢C0, and 0:09/8¢ H,o0.
I. 0°22585¢ 89ce. N at 26 and 758 mm.
Calenlated for Found,
Cay g Oy N L. L .
C = 76597 7623/ -
H = 456 437 =
N 4‘37 -

= %-zq%

Molscular weight determination of Ketone ¢ by freez-

ing-noint method (solvent, benzene):

Solvent | Saubstance. Depression. Molecular weight.
Calcwlated for
g g Foumnd. Gy Hig Oy N
1570 | 0°2685 0-270° 335 s
1570 0°4305 0420 346 :

Kstone ¢ dissolves easily in benzene, chlorofopm and

hot alcohol, with difficulty in ether and ligroin.

Melting-npoints of mixtures of the

three Ketonas A, B and.C.

Tnual weights of Ketone A (m.n. 35°+5 — 86°:5) and of Katons
3 (m.p. 36°'5 - 87%.5) nelted at 76° — 83°,
“qual weights of Ketons A (m.p. 859:5 - 869.%) and of Ketone
0 (m.p. 94°.5 - 95°.5) melted &t 710 — 76 :
Mixtures of Ketones B and 0 in different proportions were pra-
pared and the melting-points of these mixtures were determined
(m.p. of Ketone B is 86°.5 - 87°.5, m.p. of Ketone 0 is 94°.5-
95°.5):
2.5 parts by weight of B + 0.5 part by weight of ¢ sintered at
87°.5 and melted at 94°.5 — 95°.5,

1 part by weight of B < 1 part by weight of ¢ melted at 940.5—
950-5 without sintering.
1.2 parts by weight of B + 4 parts by weight of ¢ melted at
940.5 - 950-5 without sintering.
This would indicate that the difference between

Ketones B and 0 is due to dimorphisi, ¢ being the stable fornm.



On the other hand, the difference between Ketones A and B and
A and ¢ respectively cannot be due to this cause, as the nmelt-
ing-points were depressed bv the admixture. Further, the
nreviously mentioned fact (p.10 ) that the transformation of
Ketone B into Ketone ¢ can be prevented by eéxcluding Ketone C
altogether from the neighbourhood lends support to this view
regarding the difference between them. Ketone A is quite
unaffected by recrvstallisation or by "seeding® its sclution
witn either Ketone B or Ketone 0. neither do Ketones B or C

give A on "seeding" their solutions with A.

Transformations of the three Ketones

A, B and ¢ into one another.

) 5 mach Ketone in iodine-benzene solution was during swmmer
exposed to sunlight for 11 days. After shaking with thio-
sulphate and removing the benzene in a current of dry air the

residue was recrystallised from alcohol.

2. Tach Ketone was boiled for 12 hours with iodine-bengzene
soluticn, the solution treated with thiosulphate, then evapor—-

ated and the product recyrystallised from slcohol.

3. A current of dry hydrochloric acid gas was passed for s
few minutes through a benzene solution of each ketone. The
solution, after standing for a week, was evaporated in a

current of dry air and the residue recrystallised from aleohol,

4, mach Ketons was heated in a e¢losed tube and the product
recrystallised from alcohol.
The results of these methods are given in the

following table:



Method.

Ketone A.

Ketone 3.

Ketone C.

1. BExposure to
light.

Ketones A and R,
¢ in small
arouht .

Ketones A, B
and C.

Ketone- ¢, A
% B in small
arount .

2. Boiling of

golution.

Ketones A, B

and C.

Ketones A 2 B
in aporox.

aqual amounts,
8. small quen-—-

tity of O

and B in

simall quantity

3. Action of

Ketones A, B

Ketone B, A

Ketones A & B,

Hel. % ¢ (¢ not found | in small a- cccasionally C
on ong occasion) | mount, ocea- | as well.
sionally
also C.
4. Heating:

24 hours Ketones A, 3 Ketones B # C |Ketone ¢, no

at 140°. & O (A not formed) |ghange.

24 hours Ketones A, B Ketones B & ¢ |Ketone ¢,

at 160" & G, (A in small traces of A 2
quantity. B.

Addition of desoxybenzcin to the three

With Ketone A.

Ketones A, B and C.

A solution of 1lg. substance and 0.8g. desoxy-

benzoin in abgolute alcohol was treated with about 20 drops of

n concentrated sodiwn ethylate solution and allowed to stand

overnight.

washed with water and recrystallised from acetic acid.

The precipitate which formed was filtered off,

White

cerystals of the already known m. nitrobenzamarone (m,p. 3200 -

2210) were obtained.

fith Ketone B.

ethylata/

Yield, l.Sg'

About 20 drops of a concentrated sodiwn



ethylate solution were added to 2 solution of 1lg. Xetone B and
0.68. desoxybenzoin in absocluts aleohol. Since on standing
no reaction appeared toc take place, the mixture was boiled for
six hours, precipitated with water and the product recrystal-
lised from acetic acid. 0.2¢. of m. nitrobenzamarone weas

okhtained.

With Ketons C. The resction was carried out as with Ketone

3, except that the mixture was boiled for two hours only.
lg. Ketone ¢ gave 0.8g. m. nitrobenzamaronse.

In ordex» to comp%re the products of these reactions
with 1m. nitrobenzamarone itself, this body was prepared by
Kliﬂgemaﬂn;é method. The products mentioned above proved to
be identical with the m. nitrobenzamarone so prepared: this
was confirmed by the mixture-melting-point method, whereby
always the melting-point of the m. nitrobenzamarone was

observad.

Addition of Bromine to tihe thres

Ketones A, B and C.

These reactions, which proceeded slowly, were
carried out in chloroform solution. The ketone was dissolved
in chloroform, the calculated quantity of bromine (dissolved
in chloroform) added, and the mixture allowed to stand in a
stoppered bottle. The solution was allowed to stand until
the colour due to the bromine did not become paler; this
required several days. The chloroform was then removed ﬁy
means of a current of dry air and the residue recerystallised
from a nmixture of benzene and petrolewn ether. In this way
each ketone ylelded colourless glancing prisms containing
bromine, they dissolved easily in benzene, but were insoluble

in petrolewn ether. These crystals did not possess a sharp

I. Ann. 275,58,



malting-point but decomposed vigzorously on heating. In

ordsr to see whether the products got firom the thrase kKetones

were identical or not, they were heated in the same melting-

point bath and the decorposition-points observed, they dacom-

3 o 0
posed at almost the same temperature (159 - 161 ). In

addition, the decomposition-points of mixturss of any two of

the three products were the same as the decomposition-points

of the products themselves if the heating was carried out in

the same malting-point bath.

For thege reasons, the pro-

ducts derived from the three ketones were regarded as identi-

cal.

In the case of Ketone A the yield was almost

theoreatical.

Brominas estimation:

I. 0:2230g substance gave
Ir. 0:2247¢
Calculated for
¢, Hrs 0, N .Bra
Br =32-73),

01702 ¢ AgBr

0'170‘1‘g' Ag.B]"‘

F oun 41.
1, I,
32:4%% 32-27/

With Ketone B the yield amounted to about 40% of

the theory.

3romine estimation:

0°1988¢ saubstance gave

Calcul ated Forp

%1m§03NBE

Br = 32:73)

Wwith Ketons ¢ the addition

0'1515-3‘ Ag‘ By

Found.

32'4‘3;/-:

of bromine took »nlace

rather more slowly, a small auantity of iodine was added to

hasten the reaction.

Bromine estimation:
0-1935¢

saubsfance gave

Yield, about 50% of the theoretical.

o 1 I&‘?Og AgBI“



(45 ).

Calcalated for Foumd,

C?.l HIS 03 N Brz

By = BR8] 32°33/

The three m. nitrobenzaldesoxybenzoins, therefore,
unite with bromine and give the same dibroride

G s

l
0=cC
f
Br—C — CHBr — (C H,NO,

I

G s

IV.

tondensation of desoxyvbenzoin and . nitro-

henzaldehyde by means of hvdrochloric acid gas.

7 Parts by weight of desoxybenzoin and 6 parts by
waight of p. nitrobenzaldehyde were suspended in 80 parts by
weight of dry ether (p. nitrobenzaldehyde dissclves only
slightly in ether}, the mixture cooled in ice and dr»y hydro-
cnloric acid gas passed through it for five hours. After
standing in ice for elsven days, quring which time a large
aquantity of crystals had separated, the ether was svaporated
in a current of dry air and the solid residue fractionally
recrystallised from alcohol. In this way, a small quaﬁtity
of white crystals were obtained, these were purified by re-
crystallisation from a mixture of benzere and petrolsawn ether

0 o}
and. then melted at 157 - 158 , they contained chlorine.

I. Instead of ether, alcohol and chloroform, in which ».
nitrobenzaldehyde is more soluble, were tried, but it was

found that ether gave the best results.



The chiaf product of the rasaction was a yellow hody (short
prisms ) whieh after recrystallisation from alcchol melted at
164” = 168° and. contained no chlorine. The separation of
thess two substances is a tedious oneration and is Hegt
accoimlished by using alcohol as solvent, in this way well-
formed crvstals are obhtained.

Sometimes a third hody was obtained, but only in
very small aquantity. This compound was recrystallised from
5 lerge quantity of alecohol, it formed very long pointed
nrisms possessing a yellow colour and melting at 1480 - 1490.
It contained no chlorins.

The chlorinated body of m.p. 157° - 158° proved to

he chloro-p. nitrobenzyldesoxybenzoin:

Cets
o=é H
| |
H—c — C CEH.} Noz
| |
CHs C1

Analysis of this body:

1. 0°2025g substance gave 7-Oce. N at 17° and 754 m m.

T, 01528 ¢ s «  0-0607¢ Agcl.
Calculated for Found .
Cyy Mg O3 N C1 L L.
N = 383/ 3°97 /e =
L =91/ = 9827

Chloro-p. nitrobenzyldesoxybenzoin forms very fine colourless
prisms which are easily soluble in hot benzene, more dAiffi-
cultly soluble in alecohol and insoluble in petrolewn ather.
The yield of this body amounted to about only 65 of the

theoretical.

The yellow body of m.p. 164% - 1650 gave the

following results on analysis:-—



I. 0+~12%40¢

Calculated

Cyy His O3 N

&
H
N

Melecular welght

subsTtTance

(47)

foy

76597
4‘55},
$25 X

g‘ZLVG

0'3488¢ CO, and 0'0540g H,0.

g'ac_c,

N at 4" and 774 mm.
Found .
1; AE
7671/ -
484/, =
= 430/,

determination by boiling-point

method. (solvent, chloroform):
Solvent. Substance. Flevatien. Molecular weight
CalculaTed fox
g il Fauna, Gy g% N
2655 0'5350¢ 297" 321 o
2055 07005 0:392° 318
This

compound was therefore

O =

— O — N —

a p.~nitrobenzaldesoxybenzoein

= CH — C’GH4N01

and is for shortness designated ¥etone A.
,_____._-.—ﬁ-

It dissolves with

difficulty in boiling alcohol, more easily in benzene,

acetone, chloroform and acetic acid, but is insoluble in
petrolewn ether.

30¢

‘5 oF the theoxry.

The yield of this body amounted to about

The third body, melting at 143° - 149°, gave the

following results on analysis:

1, 0°1787 ¢

Ir. o

C

2007 ¢

5 Hie O3 N

c
H =
N

saubstance

"

Calenlated for
= 7659/
456,
= ‘i”as,."a

gave

"

0'5000g CO, ana

0:0780¢ H,0.

79ce. N at 25 and 757 m-m.

1

Found,

76:31

& '

85},

.

4'367{.
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Molacular weight

method (sclvent,

determination by boiling-point

chloroform):

Solvent. Subsgtfance | Elevation. Molecular weight.
Calculated for
g g Found. Cpy Hig O3 N
22-05 03875 0-197° 326
. 329
2205 05345 O“2%TT 320

It was also regarded as a n.-nitrobenzaldesoxybenzoin (Ketone 0o)

This body dissolves with difficulty in alcohol and acetie acid,

rore easily in benzene, chloroform and methyl acetate; it can

he

benzene.

conveniently recrystallised from s mixture of alcohol and

By recrystallisation firom alechol magnificient long

pointed prisms can be obtained.

It was found that a third ». nitrobenzaldesoxybenzoin-

KFetone 3 - could be obtained from Ketone A (see p.49 ).

Analysis of Ketone B:

06049 ? COZ and

0:0862¢ H,0

1. 02157 ¢ Substance gave
I. 0-2180¢g 83 ce N at 21°5 and 752wm-m.
Cal t.ul a,‘tEcl Enr 1 Fo analA T
€,y He 0y N o :
C = 76597, 7644/ =
H = 456/ 445, =
N, v #8857 = 4787
lolecular weight determination (solvent, chloroforn)
by boiling-point method.: )
Selvent Substance, Elevation. Molecu]_ircal\:r%?e};‘t.%ay
g 3 Found Gt N,
2141 0:2300 o-laoo 327 _
2141 04045 6:216 320

! 6] 1. O
Ketone B forms long yellow prisms melting at 133 .5 — 135 .5 and

is much more soluble in alcohol than either Ketone A or KXetone

a

L¥)

3ronouncedf

y the difference of solubility in other liguids is less



nronounced.

Action of caustic votash on c¢hloro-on.

nitrobengyldesoxybenzoin.

This compound was boiled for 4 hours with 50% caustic potash
sclution, the crude product filtered off, washed with water

end then recrﬁatallised fromn alcohol (animal chercogl ). In

this way Ketones A and € only were obtained; the yield wes

poor.

Transformation of the three Ketones A. B, and

_C into one another.

I. Experiments with Ketone A.
1. A solution of 1g. of the substance in iodine-benzene
sclution was exposed 1o sunlight for four months in swmumer.
After working up the solution in the usual way and re-
crystallising the product from alcohol there was obtained
0.7 of Fetone B, 0.2g unaltered substence and 0.05g of
Ketone Q.
2 40¢ of Ketone A was boiled for 12 hours with iodine-
benzene solution and the solution then subjected toc the usual
treatment. On recrystallising the product from alecohol it
gave l4g of Ketone B and 0.8g of Ketone ¢, the remeinder con-
sistred of unaltered substance.
3 A benzene solution of 1.2g Ketone A was treated with dry
hydrochloric acld gas for a few minutes, the solution, after
standing for a week, was evaporated in a current of dry air.
Thw product on recrystallisation from aleohol gave unaltered

substance and 0.4g Ketone BR.

II. BExperiments with Ketone B.
1s 1g of this body in iodine-benzene solution was exposed
t0 sunlight for four months in summer. After working up the

soiutionf
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solution as usual the product after recrystallisation from
slcohol was found to consist of 0.75g unalatered substance, 0.1g

Ketone A and about 0.03g of Ketone C.

2. 2g of Ketone B was boiled for 12 hours with lodine-tenzene
sclution and the solution then worked up in the usual manner.
0.7¢ of Ketone B was obtained, the rest consisted of unaltered

substance.

B A benzene solution of 1.5g of Ketone B was treated with dry
nydrochloric acid gas for a few minutes and the solution, after
standing for a week was worked up in the usuzl way. The pro-

duct contained, besides unaltered substance, 0.7g of Ketone A.

ITT. Experiments with Ketone C.
1. A solution of the substance in iodine-benzene solution weaes,
during swmmer, exposed to sunlight for a week, then worked up by
the ususl methods. Approximately eoual cquantities of Ketones A

and C were isolated, also & small quantity of Ketone B.

Ba 1g of the compound wes boiled for 12 hours with iodine-
benzene sclution. After the ususl treatment the product yield-
ed chiefly unaltered substance, but smeller cqusntities of the

other Ketones A and R were also found.

Melting-points of mixtures of the three
_Ketones A, R and .

The mixtures consisted of equal weights of each of two

Ketones. The results vere:
(o}

o [0} (o}
Ketone A (m.p. 164 - 165 )+Ketone B (m.p. 133 .5-135 «5)
melted at 135° — 1500°.
o (o) (¢) o
Ketone A (m.p. 164 - 165 )+Ketone 0 (m.p. 148 — 149 ) melted
o o}
at 136 - 142 .
Ketone B (m.p. 133°.5-155%.5)+ Ketone ¢ m.p. 148° — 149°) melted

0

at 135~ - 138°.

Apperently/
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Apvarently, then, the difference between the three bodies

cennot he due to dimorphien.

"Seaeding exneriments with superssturated

sclutions of the three ketones and with

he 1

Hot satursted solutions of each ketone in a mixture of
slcohol and benzene were prepared and three portiocns of each
cooled supersaturated solution were "seeded" separately with a

crystal of one of the three ketones. The results were as

follows:-

I. Supersaturated scl. of Ketone A "seeded" with A gave A only.
" n n " n L " B A only.
" o " ¥ " % @ * A odly.

II.S5upersaturated sol. of Ketone 3 "seeded" with A gave B only.
" 1] n " n n ] B n B 01’11]" -
n " n n " " n c n B 0 nl Y a
ITI.Ssupersaturated sol. of Ketone ¢ "seeded" with A gave ¢ only.
" " " " " " Ll | _'B " c on 1Y -~

" " " n " n n

- S ¢ only.

Tach ketone was then melted, allowed to cool, and three
varts of each supercooled still liquid substance were "seeded"
separately with a cerystal of one of the three ketones. The
identity of the product (on solidification) with one of the
three ketones A, B or ¢ was establisbed by means of the melting-

poeint. The results were:

s Ketone A "seeded" with A gave 4 only.

" n n n

n n n n B " A on 13’ -
g v A only.

il I 7~ Ketone B "seeded" with A gave B only.
n ] " " B " B Only S

:: i w . ¢ " B only.



I1T, Ketone ¢ "seceded" with A gave ¢ only.

" n n " ? "

2

only.

only.

2.

" " " " 5 "

In these experiments the three kKetones A, B and C are
indifferent towards each other. The differences between ther

cannot, therefore, bHe due to dimorphismn.

Addition of desoxvbenzoin to the three

Ketones A, B and C.

Vith Ketone A. In this case the reaction took place

only with difficulty and the yield was poor. lg of Ketone A
and 0.6g desoxybenzoin were dissolved in the necessary quantity
of boiling absolute =2lcohol, 20 drops of a concentrated sodium
ethylate sclution added, and the mixture boiled for six hours.
On cooling, a precipitete formed, this was filtered off, the
filtrate neutralised with acetic acid and concentrated. The
united erystalline fractions were recrystallised from alcohol.
In this way, there were obtained fine white needles (0.2g) nelt-
ing at 2560 - 2370 which proved to be p. nitrobenzamarone (see
below ) and also 0.5g of unaltered Ketone A, the only other sub-
stances obtained were of a resinous nature. The yield of p.

nitrobenzamarone amounted therefore to only 12 of the theory.

With Ketone B, the reaction was more satisfactory.

A cold absolute-alcoholic solution of 1g of Ketone B and 0.8g
desoxybenzoin was treated with a concentrated sodiwm ethylate
sclution (20 drops) and the mixture allowed to stand for two
days. The precipitate which formed was filtered off, the
filtrate was again trated with the same quantity of sodium
ethylate and allowed to stand further. A precipitate again
formed, this was filtered off, the filtrate neutralised with

acetic/



acetic acid and then concentrated. The united crystalline

fractions were recrystallised from alcohol. The products vere:
O _..0 ,

0.55¢ of white crystals (m.p. 236 - 237, ». nitrobenzamarone ),

O.1l¢g of Ketone A and 0.05g of Ketone €; a partial transformation

of Ketone 3 into Ketones A and ¢ had therefore taken place.

Yield of p. nitrobenzamarone, about 33% of the theoretical.

with Ketone ¢, the reaction proceeded very easily, and

the yield was excellent. A cold absolute asleoholic solution
of 0.5¢ Ketone ¢ and 0.3g desoxybenzoin was treated with 20
drops of a concentrated sodium ethylate golution and allowed 1o
stand. A precipitate (0.7g) separated; this on recrystallisa-
tion from aleochol proved to be p. nitrobenzamarone (m.p. 23@3—
237° ) only. Yield, about 38 of the theory.

As p. nitrobenzamarone has not previously been obtain—
ed, 1t was prepared in the same way as benzamarone itself:

39 Parts by welght of desoxybenzoin and 13 parts by
welght of ». nitrobenzaldehyde were dissolved in the necessary
osuantity of absolute alcohol, a solution of 1 part by weight
of caustic potash in absolute &lcohol was then added. After
standing for a day, the precipitate which had formed was
filtered off, washed with alcohol, then with water, dried and
recrystallised from benzene. Fine-white needles (m.p. 2360 =
237°%) were obtained. Yield, about 955 of the theory.

Nitrogen estimation:

I. 0-4588¢ substance gave l'fec. N gt 20" and 769 m-m.
T. 0°4025¢ " it 9'8ece. N at (6 and T55 mm.
Calewlated for Found .
Cys HZ? 0, N L. I
N = 2-66/ 2887 288/,



. Hitrobenzamarcone dissclves with difficulty in
cold benzene, acetone or alcohol, more easily in hot
henzene, but not very easily in hot acetone or alcohol.

The n. Nitpchbenzamarone so prepared agreed coupletely
in its properties with the p. nitrobenzamaronse obtained
from the three ketone A, B and C. A nixture of thepnitro—
benzararcne ge prepared with the ». nitrobenzamarone got
rom ¥Fetone A possessed the melting-point 256° — 2570,
this was also the case with the products got from the

ketones B and €.

Action of bromine on the Fetones

A, Band .

Fack ketone was dissolved in carbon tetrachloride,
the calculated quantity of bromine (dissolved in carbon
tetrachloride ) added and the solution allowed to stand for
6-10 days. Since in each case the action proceeded very
slowly, a small quantity of iocdine was added. After
remnoving the solvent in a current of dry air, the residue
was recrystallised from a mixture of benzen and peﬁrolemn
ether. In this way each ketone vielded colourless blunt
prisms which on heating melted with strong decomposition.
The melting-point varied somewhat according to the method
of heating: the three products from the three ketones all
melted at 1560 - 1570 if the melting-points were all deter-
rined in the same (previously warmed ) melting-noint bath.
Further, the melting-vmoints of mixtures of any two of these
three products were the same as the melting-points of the
products themselves provided the melting-points were deter-—
mined in the same (previously warmed ) melting-point bath.

The
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The three products, each-of which contained bromins, were

therefore regarded as identical.

Analysis:
Is 0" 1348 ¢ substance gave 0-1030g Ag‘Br_
T, 0:3200¢ 7-9ce. N at 17 and 751 mm.
Calenlated for Found,
Cm’ﬂsoaN Br, 340 L
Br = 32:73/s 32:51/ =
N = 237 = 289 /&

Therefore the substance was p. nitrobenzaldesoxybenzoin-
dibromide

Co s

0 =€
|

Br—( — cHBr — CH NG, .
¢ H

5

It does not dissolve . in petroleum ether, but is easily
scluble in benzene.

The yield from Ketone A amounted to about 70% of

the theory, the amount of dibromide got from Ketone B was

almost quantitative, while Ketone ¢ gave about 50% of the
theoretical amount of dibromide.
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Vo

Condensation of acetophenone and o. methoxv-—

henzaldehyde by means of caustic soda.

To a solution of 15g of o. methoxybenzaldehyde and
13.3g of acetophenone in 70g of aleohol 20g of a 109 agueous
solution of caustic soda were added. The mixture immediate-
ly acquired a greenish yellow colour and an 0il soon
separated. After standing for 16 hours the o0il was
solidified by rubbing, filtered off, washed with water and
recrystallised from ligroin. The substance, o. methoxy-

benzalacetophenone, is formed according to the equation

o}
1]
CHy— 0 — C Hy — CH =0 ‘—{- CH& —C Ce”s
(0]
"
i CHy—0 — ¢, —CH==CH —C —C, H, + 1,0

It forms yellowish-white felted needles (m.v. 53° — 590)
which are easily soluble in benzene, alcohol and ether, more
difficulty soluble in ligroin. By precipitating the
alcoholic mother-liquors from the reaction with water further
quantities of t%e substance can be obtained; the yield
smounted to 80-920% of the theory.

Analysis:

0-1205g substance gave 0:3568g CO, and 0:0637g H,0.

Calceulated for Founa_.
[ -5

C = 30'67/, 80 ba/u

H = 5'8371’ 6 .53A

The substance reduced permanganate at once and
gives an orange coloured solution with coneentrated sulphurie

acid /
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acid.

ttempts to obtain a stersoisomeric o.

methoxybenzaldeetophenona,

; 13g of the substance in 30g of lodins-benzene solution
was axposed to sunlight for 5 weeks in Mareh and April.

After working up the solution as usual the product was re-—
crystallised from a mixture of ether and ligroin. Mueh
unaltered substance was obtained, the mother-ligquors on evap-
oration vieldsed a brown transparent resin (4g) which could not
be erystalliised. It was dried in vacuo over sulphuric acid

and analvsad:
1 0-2605¢ Substance gave 0'75235-00& qnd 0'14453 H, 0.

Calculated for ’ Found.
Cig tia 0 " .
c = 8067 7875/
H = 5:88% 616/,

It could not therefore be determined whether a stereoisomner

was nrasent in this resin or not.

25 A solution of o. methoxybenzalacetophenone in iodine-
benzene solution was boiled for 12 hours, then worked up as
usual and the product recrystallised from a mixture of ether
and ligroin. Unaltered substance was obtained, together with
a small quantity of a brown resin. This resin, which could

not bte crystallised, was not investigated further.

Z. The substance wee heated for three days in a elosed tube

at, 1300, the product then recrystallised from a mixture of
ether and ligroin. The only product obtained was unaltered
substance. <

The attempts to prepare a stereolsomer ol a.methoxy-
benzalacetophenona (m.n. 58G - 590) were accordingly un-

successful /



unsuccessiul.

VI.

Transformations of the two stereciscneric

piperonvlidenescetones.

0

e S 2R o _“ =
cny L Sy —CH = CH—C — iy .

The two stereoisomers ars known, the one possesses
a strong yellow colour and ielts at 10'?0 (Ketone A), the other
is white and melts at lllo (Ketone B). They were prepared by
Haber's methoé:

I. Experiments with Ketone A.

1. Ag of the substance in iodine-benzene solution wewse
exposed to sunlight for 5 weeks. After the ususal procsedure,
the »product being recrystallised from aleohol (animal char-

cogl), 0.7g of Xetone B was obtalined; the remainder consisted

of unaltered substance.

3 4g substance in iodine-benzene sclution was boiled for
12 hours, the solution subjected to the usual treatment and
the residue recrystallised from alcohol (animal charcoal).

Cnly unaltered substance was got.

3.15¢ of Ketone A was heated in a closed tube for four days,
first at 1400, then at 160°. Only unaltered substance could

be isclated from the product.

4. sone of the powdered substance was placed between two
glass plates and exposed to sunlight. In an hour o» two the
substance had become pronouncedly paler in cclour, probsbly
owing to the formation of some of the white stereoisomer. The

substance is therefore fairly sensitive to light and is hest

I. BGT- 24, 618'
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¥ent in the dark.
IT. Txperiments with ¥etone RB.

1 1.22 of this ketone was dissolved in a 0.1% chloroform
solution of iodine and exposed tc sunlight for a week. After
working up the solution as in previous cases and recrystallis-
ing the product from alcohol it was found that almost the
whole of Xetone B had heen converted into the yellow stereo-
isomer ¥etone A; only a small quantity of substance remained
unaltered. If, instead of a chloroform solution, a benzene
solution of Ketone B was exposed to light, resinous products

only were obtained.

2. 0.8¢ of Ketone B was boiled for 12 hours with a 0.1%
chloroform solution of iodine. After precceeding as usual,

unaltered substance only was obtained.

3. Some of the substance was heated at 160° for 4 days in a
closed. tube. On recrystallisation from alcohol it was found

that no c¢hange had taken place.

VIiT.

Attempt to convert piperonylideneacetonhencone

into a sterecisonen.

This body
O )
CHZ{_O/C‘BHs— CH==CH—C,— C K

was prepared by condensing piperonal and acetﬁﬁhénone in
Tie
alcocholic solution by means of caustic soda. It melts ab

0 .
122 , a stereoisoner is unknown.

10g of the compound in iodine-benzene sclution was

1. Ber. 29, 1892.
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axnosad to sunlight for 5 weeks, Aftar mremoving the iodine
with thiosuvlvhate the solution was evanorated =almost to dAry-
ness and then "seeded" with a crystal of the substance. It
solidified almost corpletely, the mass after filtration was
recrystnllised firrorn aleohol and gave unchanged substance only.
The bhenzene mother—-liguors on evaporation vielded a resin
(4g ) which was dissolved in ether, ligroin wes then added to
the solution. On standing, erystale gradually separated,
thess after recrvstallisation from a2lecohol proved to consist
of unchanged substance only. The ether-ligroin mother-
licuors yielded resinous products cnly.

The attempt tc prepare a stereoisomer in this way

was accordingly unsuccessful.

VIII.

Attempts to nrevare a stereoisomsr of

anisvlideneacatone. -

0
CHy — 0 — CGHg—CH=CH — € — CH.
This substance can be obtained by condensing anisal-
I. 0
denyde with acetone, it melts at 74 . A stereoisomer has not

vet been prepared.

1. 8.5g substance in iodine-benzene sclution was exposed to
sunlight for 5 weeks. The solution after the usual treatment
gave a product whieh on recrystallisation from methyl alecohol
vielded unchanged substance together with a small quaentity of

a resin.

Ss 3¢ of the compound was boiled for 12 hours with iodine-
benzene soclution. After treating the solution in the usual

way the product was recrystallised from methvl alcchol.

I. Ber. 25,3536: Baeyer % Villiger. Ber. 35, 1121.
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thiefly unaltered substance was obtained, a smell quantity

of a resin was alsoc got.

Attempts to transform anigyrlideneacatonhenone

into a stereoisomer.

o 0
Anisylideneacetophenone (m.p. 75 - 76 )
il
CH;—0 — G Hy —CH= CH—C — Cg Hs
1
is already known, a stereoisomer has not yet been prepared.

1 152 of the substance in 30g iodine-benzene solution was
exposed to sunlight for 5 weeks. After working up the solu-
tion in the ususl way - a red coloured product was obtained,
This was repeatedly extracted with ligroin which dissolved out
the unaltered anisylidensacetophenone. The undfssolved
residue was deep red in colour and meltsd very unsharply. It
vras arorphous and could not be crystallised, it dissolved in
alcohol and ether, more easily in benzene and acetone, with
difficulty in ligroin. This red substance (2g) was dissolved
in benzene and the solution carefully "layered" with ligroin.
On standing, yellow flakes separated, these were still amor-
phous and obviously impure.

It was next attempted to prepare the semicarbagone
of this amnorphous body in the hope of obtaining a crystalline
product. The reaction was carried out in the usual way,
alcohol being used as solvent. Crystals soon separated,
after ten days standing these were filtered off and re-
crystallised from water: it then was found that these crystals
consisted merely of hydrazodiearbonamide, a decorposition

nroduct of semicarbazide. The filtrate from the reaction -

I. Private communication.
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product on concentration or precipitation with water gavs
resinous products only.

A shorter exposure to light gave no better results.

2 Anisylideneacetoonnenone was bolled foer 12 hours with
iodine-benzene solution. The solution was worked up in thg
usual manner, the product was recrystallised from alcohol, and
gave chiefly unaltered substance besides a small quantity of

= red coloured raesin.

3 22 of the substance was heated at 1200 for three days
in a closed tube. Sines on cooling no change apnearad to
have taken place, the heating was continued for a day and a
half longer at 1600. After recryvstallisation from alcohol
unaltered substance only was obtained.

It was therefore not found possible to prepare a

stercoisomer by these methods.



