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INTRODUCTION :- The following paper is the outcome of

an attempt to prepare synthetically 2:carboxy 3: 4:

o—
]

dimethoxyphenylacetic acid [ |, _ .o + This acid

would be of great importance in synthetic work on the

alkaloids, because the methoxy-groups are in the relative
. ’ |

positions in which they are believed to exist in a

number of the alkaloidse,and the carboxy- and acetlc- E

groups, being in the ortho-position to each other, would
| 4
_probably give rise to the skeleton grouping :L}i of a

'certain class of alkaloids; further, the acid is one

.iwhich could readily be condensed with other substances.
i

The relation of the above acid to some of the

alkeloids is seen, when one examines the generally
accepted constitutional formula of two such well known

alkaloide as narcotine and hydrastine.
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Narcotine. Hydrastine.

The difficulties to be faced in the synthetic
preparation of such an acid as the above, are those of

fixing /




2. .

fixing on a substance, whose consiltution is sufficiently
established, as starting point} of subsequently making |
the parent'substanée take part in a series of reactions,é
which shell leave no doubt as to the constitution of theé
final product; and lastly,the difficulty of deciding on }
such reactions as will give sufficient ylelds of producté
in the intermediate stages to complete the series of

reactions.

In the attempts to synthesise the above aclid, a
beginning was made with oplanic acid, which has the

Igenera.lly &ccepted constitutional formula 2: carboxy

ANy Coak

5: 4: dimethoxybenzaldehyde 1:1;m 2

Having fixed on opianic acid as a sultable starting
point in the investigation, some method had to be

adopted for converting the aldehydic-group-cﬂo into the

Iadetic—group -0H2 - COCH. For such a transformation,
!the method which was thought would give the most satis-
éfactory results was that of Kropp, Decker and Zoellner, i
(Ber. 1909, 42. 1184), who prepared the acid 3: 4:
methylenedioxyphenylacet10 acid w%(j/wr{mu from 3: 4: |
methylenedioxybenzaldehyde (piperonal) w3 ()Jm .
?Thelr method depended on the fact, that the condensationi
product of piperonal with hippuric acid, when treated
with alkali, gave a keto-acid, w:::O’“""'m“ which
= €00H

yielded the acetic acid derivative eu:::O' “* on
oxidation/




] oxidation.

The series of reactions are represented thus:-
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By applylng the above method to methylopianic ester
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I

o it was expected that the acid 2: |
|

|

ca.r-boxy B34 dimethoxyphenylacetic acid would be

; obtained thus:-
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! On attempting to carry out the above series of

reactions/



reactions with rethylcpianic ester,it was found that the
Ereaction II. did not proceed in the manner indicated by
the eguation. Instead of obtaining the keto-acid
above, a substance having the empirical formula C,oH,y
O_N was obtained, which proved to be 2: 3: dimethoxy-

5 A
isocarbostyrillcerboxylic acid jﬁiamm The

_preparation'of this substance from opianic acid is

?shown thus :-

. . Be-
. Ay %o e e 4 o
Par AN e q.-O: N=e-R —>
= [ ;L — oo

This method for preparing 2: 3: dimethoxyisocar-
bostyrilCcarboxylic acid was shown to be a general |
" method for the preparation of isocarbostyril derivatives;
and is treated of fully in Part I. of this paper, which é
icontains an investigetion of the isocarbosiyrils;and thei

1&1119& substances, the isocoumarines.

Having found that the presence of the carboxy-group;
. in opianic acid interfered with Kropp's method for E
preparing the acetic acid derivative, it was proposed to;
apply this method to the substance having a nitro-group é
in place of the carboxy-group, in the hope of afterwards?
;being able to convert the nitro-group into a carboxy-
group should the above method succeed. From vanillin i
| &"E:L“a » 2: nitro 3: 4: dimethoxybenzaldehyde
; iﬁ:l:: was prepared according to the method of |
Pschorr /
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Pschorr and Sumuleanu (Ber. 32, 3405) and it was expected
to yield the acid 2: carboxy 3: 4: dimethoxyphenylacetic

acid thus :-

- c -
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When the above series of reactions were tried

however, it was found that reaction II yielded an oily

'substance which could not be made to crystallise. This

Eoily substance was treated with hydrogen peroxide, and
é'.still an oily substance was obtained. This method,
itherefore, for preparing 2: carboxy 5:_4:dimethoxypheny—
aacetic acid had to be abandoned. This part of the
investigation is described in Part II. of this paper,
which deals with the condensation products of

hippuric acid with aldehydes, containing a nitro-group

in various positions. in the benzene/
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benzene nucleus. There is also to be found in Part II.
a description of the application of Kropp's method to

aldehydes containing bromine in the benzene nucleus. It

was found that bromine, at least in the meta-position,
édid not interfere in any way with Kropp's method, and
therefore, bromphenylacetic acids would be prepared

from the corresponding aldehydes,for example, 3: methoxy

4: hydroxy 5: brombenzaldehyde yielded 3: methoxy

4: hydroxy &5: bromphenylacetic acid thus :-

f”’ 0"9‘ - n"
: Ho e Chyo Hy~ CO-CO0 Chyo- Ch, - €00H
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! H-a~ ol o H-o
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Not having succeeded in preparing the acid 2:carboXj

~<<j

$:4: dimethoxyphenylacetic acid by the above methods,

it was next proposed to start from vanillin and obtain

c&o J 3
Oﬂ‘, b ; and then nitrate this substance in

Chy-o
| such a way as to obtain the substance "f(:Igmfmwn. .
éFrom this substance the acid 2: carboxy, 3:4: dimethoxy-
' phenylacetic acid could be prepared by the usual well

known reactions. The preparation of the acid from

fvanillin by the above method, would be represented thus: -

1 C5 o.
H ~8a "‘ 0. Moy, ck‘gd-
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PART I.

THE ISOCARBOSTYRILS:

S ———

Yith special reference to a new

derivative, 2:3:dimethoxyisocarbostyril.

The action of aqueous potash on the products obtained by

condensing hippuric acid with o-carboxybenzaldehydes. -
" _

A new method for the preparstion of isocarbostyril

derivatives.
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HISTORICAL. Isocarbostyril was first prepared and
. described by Bamberger and Kitschelt (Ber. 25.1143)
- in their'paper on the preparation of isoquinoline from

f
; naphthalene. Having prepared isocoumarinecarboxylic
|
|

w” 2

4
Y
- acid (:( L. cox they obtained from it isocarbostyril-
| o
' carboxylic acid ’r‘cmu by treating the former

[~}

M
substance with ammonia. Isocarbostyril itself [][‘n

o

was obtained by heating the carboxylic acid or its

silver salt. On reduction isocarbostyril gives

i ieoquinoiine. Isocarbostyril can be looked upon as
having either the lactam or the lactim structure

:j$ or (:[%t' and ethers of both forms are
) tw

| knowne.

|

i

|

i The method for the preparation of isocarbostyrils

l described in this paper was suggested, when the

; mat&zi ester of 2:carboxybenzylidenehippuric anhydride
[:[macizznﬂ had been prepared by condensing the

methyl estér of o-phthaldehydic acid with hippuric acid.

On tréafment with aqueous potash there are two

| ways in which the substance might decompose.

; One might have the substance 2:carboxyphenylpyruvic

E acid (:[::m_cmn produced by the addition of Hg0 after

? the molecule had split up in the manner indicated

? by the dotted line. At the same time benzoic acid,

methyl alcohol and ammonia would be produced.




| Kropp, Decker and Zoellner (Ber. 1909. 42. 1184)
‘for example showed that methylenedioxybenzylidene-
' YN |

‘hippuric snhydride u.:;'O #=e.,.J gave methylenedioxy-

'phenylpyruvic acid when treated with aqueous potaeh:

5 N=c= 'l I
: =0 _— - c«v‘ <o~ COOH
1 ch;S, \o_f + 340 = ‘”v-o.O ~+ GHtaon —+ Nt

o

On the other hand, one might have the molecule
8plitting at the double bond between the C and N, and
‘'the addition of Hy0 yielding, isocarbostyrilearboxylic

o8
acid Q t i benzoic acid and methyl alcohol,
\¢

- \ e

Co =0

COONe “1‘ 5 - P
-e- ——
I1« S ¥ “+2 H,0 = ‘m=!,'_m+q1§m# + CH0H .

On treating the methyl ester of 2:carboxybenzylid-

enehippuric anhydride with a 10% solution of agueous
potash it was found that the reaction proceeded in the

_!ma.rmer indicated by equation II, and that a substance

was obtained which had a melting polnt agreeing with the

I

melting point of isocarbostyrilcarboxylic acid given by
fBa.mberger and Kitschelt. On heating this acid, a

!
%’su’ostance was obtained which had the same melting point

There is no doubt thereforé, that this is a new method
for preparing isocarbostyril.
That/

| Ne 4 CooH !
Lweee -+ ol + CRo#+ NH,
|1 Gj:ﬂi{‘c‘“- * e = 3= C0~cOON L

as that given for isocarbostyril by those investigators.




That this new method for preparing isocarbostyrils |
- F
. is also a general one has been shown, since the new

t

derivative 2:3:dimethoxyisocarbostyril has been prepared!

| by the same series of reactions. Preliminary
;gxperiments have also shown that a substance which is
| no doubt thydroxy ?methoxyisocarbostyril can be

i
| prepared by the same series of reactions.

|

g This general method for preparing isocarbostyrils
gdepends on the fact, that benzylidenehippuric ahhydride
- derivatives which have a carboxy-group in the ortho-
fposition in the benzene nucleus give on treatment with

aqueous potash the corresponding isocarbostyril-

o

carboxylic acid. As these benzylidenehippuric anhydrides

are prepared by condensing benzaldehydes with hippuric

i
?atarting substance for the preparation of isocarbostyrilé,

acid,the method resolves itself into obtaining as

éa benzene derivative having a cafboxyngroup in the

| ortho-position to an aldehyde-group. Having obtained

' an ortho-carboxybenzaldehyde, the corresponding
éisocarbostyril can be prepared by the following

f reactions. Prepare the methyl ester of the acid by
gheating the silver salt of the acid with methyl iodide.
( o-carboxybenzaldehydes form two series of esters of

: tooNe 4
: the type [:Ic and (:fi° . It is necessary to
f Ho ~0-Me

CooMe
have the ester of the type . to ensure having

. the CHO free to condense with the hippuric acid, the

next/ ?
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inext stage in the reaction.) Next, condense the methyl
ieater with hippuric acid in the presence of acetic

anhydride, and decompose with aqueous potash the

i

condensatlon product so formed, when the carboxylic acid

jof the isocarbostyril will result. On heating the
!carboxylic acid or its silver salt the isocarbostyril
115 obtained.

iIn the case of the preparation of isocarbostyril from

o-phthaldehydic acid the reactions are represented thus:-

c
i Cook e oq Me P A = NH o\lu'ﬂ
% — — ’ -T- i ] LH
| “CHo o cH= by, g 2~ Caon g

i o Lagk
| Similarly opia.nic acid . yields 2:3 dimethoxy-
1aocarbostyr11‘”E:I - and preliminary experiments

show that ( H:]fum no. doubt yields (”W.)[:L
c

Ho




EXPERIMENTAL.

THE PREPARATION OF ISOCARBOSTYRIL.
| !

p-phthaldehydio?gcid having been prepared from naphthalené
by the method of Grédbe and Trumpe (Ber. 31. B75), its
[ ;

Fethyl ester was obtained and condensed with hippuric

acid, when the methyl ester of 2:carboxybenzylidene-

@ippuric anhydride separated. On treatment with agueous
Fotash this product gave isocarbostyrilcarboxylic acid,

from which on heating isocarbostyril was obtained.
! : -

Lx.mmm. ESTER o

| 00 Ke -
ANHYDRIDE. O_‘ e
Ch=¢ 5, l

-0

1l mol. methyl ester of phthaldehydic acid, 1 mol.
bippuric acid, 1 mol. fused sodium acetate and 3 mols.
;acetic anhydride were intimately mixed in a geissler
Eflask, and heated on the steam bath for half an hours
ﬁ yellow coloured solution was obfained from which on
cooling a yellow crystalline substance separated. The
anhydride crystallised from glacial acetic acid in

groups of fine yellow needles. M.P. 171°.




+1246 grams gave .3192 grams 002 and .0454 grams Hy0

C=69.9 H=4.1 CigH1304N requires C = 70.3 H = 4.2

“‘lﬂi

. ISOCARBOSTYRILCARBOXYLIC ACID. | gm—
C[{g ’

'The above condensation: préduct was heated with & 10%
solution of potassium hydroxide until all the solid

dissolved. The solution which was coloured red was

cooled, and acldified, when the carboxy acid separated
- out as what appeared to be a flocculent precipitate but
¢ which was really crystalline. The acid was filtered
off, dissolved in ammonia and reprecipitated with acid,
and finally crystallised from acetone in which it is
only sparingly soluble. The acid crystallised in

colourless needles which melted at 320° with previous

decomposition, and was therefore the same aclid as that

described by Bamberger and Kitschelt (Ber. 25:1143).

cr
- ISOCARBOSTYRIL. I

ZCH .

Isocarboafyril was prepared by heating the silver
; salt of isocarbostyrilcarboxylic acid, and also by r
é heating the carboxylic acid itself. The melting-point
of the substance was found to be 208° which agreed with

 the melting point given by Bamberger and Kitschelt.
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THE PREPARATION of 2:3:DIMETHOXYISOCARBOSTYRIL.

!
This new isocarbostyril derivative was prepared from
E

 opianic acid by exactly the same series of reactions

|
|
l
|

':,,;’ sone

' when the methyl ester of 2:carboxy 3:4:dimethoxybenzyl-

sl _ . ” :
acid lwegou Which gave 2:3tdimethoxyisocarbostyril|
i Mo W !
o R on heating.
:‘ \ sL“
H
| ﬁ“ coau 'if: Qe ﬁ?ﬁ"

43 0 2
METHYL RSTER of OPIANIC ACID. % )

as isocarbostyril was prepared from o—phthaldehﬁdic\acidé

Opianic acid was converted into its methyl ester
—_— » and then condensed with hippuric acid,

;&_" LaoNe vee-Ph
Ldenehippuric anhydride separated “*| L, ./

=L
Nes-o

This condensation product on treatment with agueous

potash yielded 2:3:dimethoxyisocarbostyrilcarboxylic

~ *=C\ (]

: %o

Coote - %af“~“WH ‘?°(:ITT"

“—-o "o—p r)‘ /nr= T — J\m‘{' ~coah ZEH
] 1

EXPERIMENTAL.

CooMe

CHo .

(Wegscheider, M. 3,358, 13, 254.)

21 grams of opianic acid.were dissolved in 50 c.cms!
of an aqueous solution containing 7 grams of potassium
carbonate. To the solution were added 30 c.c.s., of a

hot/
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 hot 50 per cent. solution of silver nitrate, when the

? silver salt of opilanic acid separated out. The

| precipitate was filtered, washed with a 1little alcohol,

and dried on a porous plate. The dried silver salt

' was heated for half-an-hour with 30 grams of methyl

i iodide and 100 c.c.s8., of dry ether in a flask fitted

. with a reflux condenser. The silver iodide having been

filtered off, and the etherial solution evaporated, the
methyl ester remained. M.P. 820-84°. The oxime and the
semicarbazone of methyl opianate, not having been
prepared before, are described here.

% -
e& of oo Me

' OXIME of METHYL OPIANATE. ;

' in excess was then added and the mixture well shaken.

—CH = N-0-H . |

5.6 grams of methyl opianate were dlssolved in
100 c.c.s. of 80% alcohol, and 2.6 grams hydroxylamine

hydrochloric were added. Anhydrous sodium carbonate

 After standing in the cold for twelve hours, the

undiaa°1ved sodium carbonate was removed, and the E

- greater part of the alcohol evaporated off. On the

addition of water the oxime was precipitated. The
oxime was crystallised by dissolving in a small
quantity of ether and precipitéting with ligroin. It
crystallised in colourless needles which melted at

106°.
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+1530 grams gave .3094 grams CO, and .0764 grams H,O

o

C = 56.2 H= 5.6 Theory requires C = 65.2 H = 5.4

f-‘:&?‘ cooMe
SEMICARBAZONE of METHYL OPIANATE. = N~ NH~ComNH,_ |

7 Grams methyl opianate were dissolved in a
small quantity of alcohol. 10 grams semicarbazide
hydrochloride dissolved in 30 c.c.s8., of water, and

a few c.c.8. of a saturated solution of sodium acetate

were added to the alcoholic solution, when a white
crystalline precipitate appeared. The precipitate 5
after being filtered off was washed with water and |
then crystallised from alcohol. It crystallised in

colourless needles M.P. 187°-188°.

«1793 grams gave .3370 grams COg and .0838 grams Hg0

C=51.3 H = 5.2 Theory requires C = 51l.2 H = 5.3

METHYL ESTER of 2: CARBOXY 3:4:DIMETHOXYBENZILIDENE-
HIPPURIC ANHYDRIDE.
q‘:ﬁh CagMe
=~
'~ —#=e’ [

\eﬂ .~

11 grams of opianic ester, 10 grams of hippuric
acid, 4 grams of fused sodium acetate and 25 grams of
acetic anhydride were well mixed in a geissler flask
and warmed on the steam bath for three hours, when a
red coloured solution was obtained. The contents of i

the/
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~ the flask were poured into water, when an oil appeared

which soon solidified. The solid was filtered off,

washed with water, and spread on a porous plate to get
rid of oil. This substance crystallised from glacial
acetic acid in fine needle shaped crystals which were

yellow in colour. M.P. 133°- 134°.

1540 grams substance gave .3700 grams CO, and .0670

| grems Hg0. € = 65.5 H = 4.8 CooH170gN requires

| 0 =65.4 H= 4.8.

(.‘2‘" “\Nﬂ
2:3: DIMETHOXYISOCARBOSTYRILOARBOXYLIO ACID. L ). |

rim St et \ ct-Co0H
& ‘

8 grams of the condensation product were heated on the
steam bath for half-an-hour with 50 c.c.s., of a 10%

solution of potassium hydroxide. On acidifying the

| blood red coloured solution the acid gseparated out.

The acid was filtered off and washed with hot water to
goet rid of the benzoic acid produced in the reaction.
It is a colourless crystalline substance melting at

261° when recrystallised from glacial acetic acid.

«1206 grams gave .2560 grams CO4 and .0500 grams HgO.

-1898 grams gave 9.2 c.c.s8. of N at 750 m.m.s8. and 15°C.

C 57.7 H = 4.8 N = 5.6 012H1105N PGQUirQB C = 57.8
H=4.4N= 5.6 «1317 grams neutralised .0216 grams

NaOH. An acid of formula Cq7H;oO0zN COOH requires .0212

grams NaOH.
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| METHYL, ESTER of 2:3: DIMETHOXYISOCARBOSTYRILCARBOXYLIC

o~ o !
ACID. M 1"‘
e sC=CooMe

The ester was prepared by heating on the steam
bath a solution of the acid (5 grams) in 5% methyl
alcoholic sulphuric acid (100 c.c.s.). On pouring the
solution into water the ester separated. The ester
crystallised from methyl alcohol in colourless needles

melting at 195°.

~ ETEYL ESTER of 2:3: DIMETHOXYISOCARBOSTYRILCARBOXYLIC

B~

ACID. /
\ (C- Caofr,
2]

The ethyl was prepared as above, substituting

ethyl alcohol for methyl alcohol. It crystallised from

alcohol in colourless prisms melting at 179°.

% -1760 grams gave .3875 grams COg and .0852 grams HoO

"0 = 60.5 H= 5.4 01431505
cq"b ““
215: DIMETHOXYISOCARBOSTYRIL. s.oyh

~ carboxylic acid at a temperature a little below its

- Long colourless needle shaped crystals appeared as a

Thig substance was prepared by heating the

melting point in a test tube immersed in an oil bath.

- sublimate/

N requires C = 60.7 H = 5.4.



. formula for 1s00xyberberine proposed by Perkin and

12.

sublimate on the side of the test tube. The crystals
were washed with sodium carbonate solution and then

crystallised from glacial acetic acid. M.P. 2320- 2330,

-1058 grams gave .2483 grams CO, and .0518 grams Hy0

i

C =64.0 H= 5.4 C1,H;70zN requires C = 64.4

H=5.4.

2 3 DIMETHOKYISOGARBOSTYRIL

This dimethoxy derivative of isocarbostyril is of

considerable interest from the fact, that it, itself
or derivatives of it are possible decomposition productai

of a class of alkaloids. A study of the constitutional

fRobinson (Proc. Chem. Soc 1911, Vol.27.) shows that if

- the molecule splits up in the manner indicated by the

dotted line, 2:3: dimethoxyisocarbostyril or a derivative

would be formed

@a 'cm
00s:
¢ U:V —
N lﬁ<)¥ Isooxyberberine.

1

With regard to the constitution of 2:3:dimethoxy-

isocarbostyril whether it possesses the lactam

constitution/
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| B A
. constitution [:r 3o or the lactim constitution i
(hyom eoH W i
sl the chemical evidence seems to point to the

i \,“%n _

. latter formation. The chemical evidence rests on the

| fact that the substance shows the properties of an

idrnaphthol.

(1).

(2).

(3).

(4).

. gelatinous

ito cryétallise- This acid, however, formed a very

gives a blue green colouration with ferric
chloride.

glves a red azo dye with diazosulphanilic
acid.

gives a yellow sodium salt with sodium

ethoxide in alcohol.

gives with chloroform and potassium hydroxide
a solution coloured first blue, then green
and finally brown. -

The DECOMPOSITION of 2:3:dimethoxyisocarbostyril

i by alkali was investigated, with the result that a

acld was obtained which could not be made |

sparingly soluble yellow sodium salt, and an analysis

- was made of it in the hope of throwing some light on

the composition of the acid. The analysis showed that

- the acid had the empirical formula Cj;Hj505N which is ,

- the empirical formula for 2:3:dimethoxyisocarbostyril +

; 2H20 « I have not been able to assign a constitutional !

: formula to

this acid as it is difficult to see how an

- acid having the above empirical formula could result

| from/
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{ from the action of aqueous potash on 2:3:dimethoxyiso-
' carbostyril. This acid shall be referred to afterwards
é as the "gelatinous acid". It is proposed to try the
action of aqueous potash on isocarbostyril itself to
find if by that means the constitution of this

"gelatinous acid" can be solved.

%o A Ause
The preparation of the ether O\ b~ caate » by
Wi

) s (<04
treating the carboxy estertﬁm(j; |- cooe in the usual

o,
W

1

; manner with sodium ethoxide in alcohol and ethyl 1lodide
? was attempted, when a crystalline substance melting at
; 211° was obtained. An analysis showed this was not the
é ether , but a substance having the empirical formula

| C171H1304N, which is the empirical formula for
2:3:dimethoxyisocarbostyril + H;,0. This substance must
have been produced by hydrolysis first taking place,
followed by the loss of COg. On treating this eubsﬁance
. with aqueous potash a gelatinous acid separated which

' had a sparingly soluble yellow sodium salt. This

f gelatinous ac¢id was no doubt the same acid as the

"gelatinous acid" described above.

_ When sodium methoxide in methyl alcohol was used
'5 along with methyl iodide, in an attempt to prepare the
: methyl ather‘gﬁ:K:ITawﬁ from the carboxy ester, a
substance was obtained which was shown to be

2:3:dimethoxyisocarbostyril.
The/
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The following diagram represents the relationship.

between the substances mentioned above.

i
| Q'So
! “o- N
\ 6:-'““‘
|
’ir
%o i 3
q% \Iu
- oot
W Y c%"' ﬂ\
* o NH
g (Y]
3 i
| &
%‘Uqf’ holp
HY oy
¥ . Y
C‘,J‘,,Q,N K
oo

%o,
! g(fah':mus 3ad., O “\E: yaka 17
l § Cy B o5 lY

:Parin,ly salulle yc!!m Sodium  SalF.

Wl

- Colourless crystalline substance melting at 211°

obtained when endeavouring to prepare the ethyl ether.

é 7 grams of the ethyl ester of 2:3:dimethoxyisocarbos-

| tyrilcarboxylic acid was treated with sodium ethoxide

j (.6grams sodium in 250 c.c.s. of ethyl alcohol) when
! a yellow insoluble sodium salt was obtained. 20 grams
;’

of ethyl iodide was then added and the solution boiled
until/
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| |
_until the sodium salt dissolved. On cooling the ;

solution a colourless crystalline substance was
' obtained which melted at 211°. It was recrystallised |

f from alcohol.

~ +1600 grams gave .3446 grams CO, and .0854 grams HoO,
f ¢ =58.7 H=5.9.

| .1676 grams gave .3616 " " " o777 v ®

% ¢ =58.7 H=5.1.

% .1830 grams gave at 755 m.m.s. and 25°C 10.0 c.c.s. N.
¥ = 6.0.

1}
W
o

The ether CygH,gOgN requires C = 63.0, H = 6.2 N

]
(o]
L ]

™

CyqH,z0,4N C=59.2, H= 5.8 N

|

| WHITE "GELATINOUS" ACID.  (Gy;H;5OgN)

i

This acid was produced when the substance melting

 at 211° was heated with alkali and acidified, and also
when 2:3:dimethoxyisocarbostyril was similarly
treated. This acid formed a very sparingly soluble
yellow sodium salt, and an analysis was made of it in

~ the hope of throwing some light on the composition of
the acid. The sodium salt was combusted as if it were
a pure organic compound. The sodium salt left behind

after combustion was
weighed/
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weighed, and the percentage of sodium in the salt
calculated from it. The percentage of sodium was also
estimated directly from the sodium salt. Eoth
determinations gave 8.6 as the percentage of sodium
in the sodium salt. The weight of carbonic anhydride,
corresponding to the sodium carbonate left after
combustion,was calculated, and added to the wéight of
carbonic anhydride absorbed by the soda lime. From®
this was calculated the percentage of carbon in the
sodium salt which was found to be 50.1 per cent. As
the results of two determinations the percentage of
hydrogen was found to be 4.3 per cent. and 5.2 per cent.
The number of carbon atoms in the sodium salt was
found to be eleven. This was determined by dividing
the total weight of carbonic anhydride by the weight of
carbonic anhydride corresponding to the weight of
sodium carbonate left after combustion, and thenhalving |
the result, since the acid is no doubt monobasic._ The
following wefe the figures actually obtained.

.1803 grams sodium salt gave .3162 grams COg and

0694 grams H, O .

2

.0360 grams sodium carbonate left in boat after

combustion.

Therefore weight of €O, corresponding to .0360

2
grams sodium carbonate = .0180 grams COg.

Total/
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Total weight of 002 = ,3182 +.0150 = .3312 grams.

. Number of carbon atoms in sodium salt = 2(.3162 +.0150)=
: .0150
i 1(22.08) =

|

The above figures gave C = 50.1% H = 4.3% and
Na = 8.6% 1
;
1

A second combustion gave C = 50.1% H = 5.2%

The empirical formula C,.H, O.N Na requires C = 50. 2%.
|
|H = 5.3% and Na = 8.7% which agrees very closely with

l o
|the above analyses. i

The close relationship existing in constitution
between the isocarbostyrils and the isocoumarines, and
the fact that the isdcarbostyrils were formerly

prepared from the corresponding isocoumarine derivative,

led me to attempt the preparation of 2:3:dimethoxyiso-
Qcoumarine, the isocoumarine corresponding to

;2:3:dimethoxyisocarboatyril.

=

Having prepared the isocoumarine derivative, benzoyl

g “'J_ cn
| 213 dimethoxyisocoumarine \‘& c-sn Py the following

ireactiona

| %
th-ca~A e
€ Cagh
% 1 + BaCH~co~Ph —> O‘“’ = I:]:—m—eo-ﬂl q b~ -2

~Ch

1'
i

| it was thought that 2:3:dimethoxyisocoumarine would

result by substituting monobromacetic ester in place

of/




. of monobromacetophenone and carrying out the same series

; of reactions, thus: -

. dimethoxyisocoumarine melting at 171°. There was also
f obtained as intermediate product an acid which had

. probably the constitution wcocop, This acid had no

::::_‘ 00CH, - <0 ~ A
Opianate ()f was obtained, a colourless
| crystalline solid melting at 112°. This substance when

 treated with "molecular" sodium yielded benzoyl 2:3:

19.

%
% 4
cook CooCh ~Coute M % q‘o
> L > ,
O—Cna ~CHo ,\ ~ Caol ' \c«‘m :
On carrying out the experiment however, the reaction
fﬂ_\b

which was expected to yieldcﬁl L~mﬂr’ yielded a

substance which was not crystalline, and consequently

the preparation of this substance by this method had to

be abandoned. |

. EXPERIMENTAL.

BENZOYL 2:3: DIMETHOXYISOCOUMARINE. For the preparation

of this substance the silver salt of opianic acid was

treated with monobromacetophenone when acetophenone-

the

Ao~ CooH

definite melting point as it passed into the isocoumar-

ine on heating.
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&
c‘:: 00 CH, ~ (0~ 8
A OIS e AR e [:I:

-CHo =

E 27 grams silver opianate, and 20 grams moncbrom-
iaoetophenone dissolved in 250 c¢.c.s. pure benzene, were
'heated together for four hours in a flask fitted with
;a reflux condenser. The silver bromide having been !
lremoved, most of the benzene was distilled off and
ialcohol added ,when a white crystalline substance
iappeared. On being recrystallised from benzene by the

rcareful addition of alcohol the substance had a melting
‘point of 1120,

' .1982 grams gave .4790 grams CO, and .0870 grams Hg0

éC = 65.9 H = 4.9 018H1606 requires C = 65.8
‘H = 4:9. |
! q;f“\ |

co
‘o
O: ‘!:- eo- Ph
c“ .

%5 grams acetophenone opianate, 1 gram of "molecular"

|

sodium and a small quantity of dry ether were heated in
i

'a flask fitted with a reflux condenser. After heating

BENZOYL 2:3: DIMETHOXYISOCOUMARINE.

| 1
Efor a short time, yellow spangles separated and in from !
| |
1% hours to 2 hours the action was completed. Alcohol |

'was added to dissolve the excess of sodium when an intensb

éred coloured sodium salt was formed - this sodium salt
: fHyo.

esay
was probably the sodium salt of the‘'acid ‘%1:] -
i ~CHy = Co-ca—FL

Iwhich-i&;dedcribed in the next
preparation/

|
|
|
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preparation. On acidifying the sodium salt with
concentrated hydrochloric acid benzoyl 2:3: dimethoxy-
isocoumarine separated out. The precipitate was
filtered off, washed free from organic acid by means of
sodium carbonate solution and crystallised from
alcohol. The substance crystallised in beautiful

yellow plates. M.P. 1710°.

On acidifying the sodium salt with concentrated |
, Cool |

%:_‘
hydrochloric acid, some of the acid {:Lm;u-u~ﬂ, i

was obtained. It was found advisible, therefore, to
; warm the precipitate with alcoholic hydrochloric acid,
. when any acid present readily loses water giving the

isocoumarine.

' +1498 grams gave .3835 COg and .0607 grams Hy0
' c=69.8 H=4.5 € H 0 requires C = 69.7, H = 4.5

] The oxidation of benzoyl 2:3:dimethoxyisocoumarine |
with hydrogen peroxide was tried, with the result that
o-hemipiric acid was obtained. It was thought that this

substance might oxidise to 2:carboxy 3:4:dimethoxy-

o

phenylacetic acid q"(:}

Cookl

- CHl,-ConH .+

g veery
) ‘uiao‘ cooH
‘PREPARATION OF (:I A

This substance wae oblained as an intermediate

product/
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product in the preparation of benzoyl 2:3: dimethoxy-
isocoumarine. On acidifying the red coloured sodium
salt with very dilute hydrcchloric acid, an acid was
precipitated having a yellow colour. After being
washed with water and dried, it was crystallised from
benzene. It is a yellow crystalline substance melting
rather indefinitely in the neighbourhood of 130°. The
sodium salt of this acid has a brilliant red colour and
is sparingly soluble in water. The acid is readily
converted into benzoyl 2:3: dimethoxyisocoumarine on
Feating with alcoholic hydrochloric acid.

«1584 grams gave .3800 grams COy and .0720 grams HgO.

C =656 H=5.0 C1H15% requires ¢ = 65.9 H = 5.0

%’\o:\ ’“‘o
DIBROMIDE of BENZOYL 2:3: DIKETHOXYISOCQUMARINE. (:kﬁ#zd

A small quantity of benzoyl 2:3: dimethoxyisocoum-
arine was dissolved in chloroform and the.solution
cooled in a freezing mixture. A solution of bromine

in chloroform was slowly added until there was just
exXcese of bromine when a bright red coloured substance
separated. This substance was very unstable, loosing
promine even on washing with ice cold chloroform. In
pn evacuated desiccator itlost all its bromine in

quite/
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quite a short time, leaving behind the pure isocoumarine:

On treatment with a little alcochol the bromine was
immediately removed leaving the isocoumarine. The
dibromide had no definite melting point. The substahcé
was quickly prepared for a determination of the bromine_
a8 silver bromide, but the result was unsatisfactory

as wae to be expected owing to the readiness with

which it lost bromine.

. 3328 grams gave .2485 grams silver bromide Br = 31l.8

' Theory requires Br = 34.

ei?,’ a j - CooTt

ETHYLACETATE OPIANATE. i

17 Grams silver opianate and 12 grams of monobrom-

acetic ester dissolved in 200 c.c.s. of pure benzene

- were heated together in a flask until &ll the silver

was converted into silver bromide. After removing the
silver bromide, most of the benzene was distilled off

and alcohol added when the ester separated out. The

- ester crystallised from a mixture of benzene and alcohol

éaa a colourless substance melting at 85°.

' .1520 grams gave CO, and .0740 grams HgO

' C=056.9 H=5.4 Theory requires C = 56.7 H = 5.4

|

i
1
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ATTEMPT to PREPARE 2:3: DIMETHOXYISOCOUMARINECARBOXYLIC

ESTER from ETHYLACETATE OPTANATE.

6 grams ethylacetate opianate were dissolved in
200 c.c.s. of pure and dry ether, and approximately
1 gram of "molecular" sodium added. The reaction was
completed after two hours heating on the water bath.
After cooling the solution, a quantity of ethyl alcohol

was added slowly in order to get rid of the excess of

- sodium. On acidifying the solution a red amorphous

- gubstance wae precipitated. This was filtered off,

- and efforts were made to crystallise it from all the
f well known solvents but without success. .On heating
with alkali the red coloured substance dissolved end

 yielded a yellow coloured acid on acidification. All

efforts to crystallise this acid also failed. Combust-
ions of the red amorphous substance and of the acid
obtained from it, were carried out, but the analyses

of different samples of the same substance did not

give concordant results.

An interesting derivative of monobromacetophenone
and opianic acid was prepared, namely, meconine-
O\
CHye o g
bromacetophenone QJ_%_%_Q This substance gave
benzoyl 2:3: dimethoxyisocoumarine on treatment with

caustic alkali.
459 (-]

Iy
f%o. u} ‘in&u\? N
¢~ co-FPL .
en — CHBp -0~ AL 1
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* \
MECONINEBROMACETOPHENONE . (:Iﬁ}
eH — CHB~ Co—Fh

5 grams opianic acid, 5 grams monobromacetophenong
digsolved in 70c.c.s. alcohol, and 5 grams potassium
carbonate dissolved in 20 c.c.s. of water, were mixed
and allowed to stand in the cold for 24 hours. Crystals
separated out which when recrystallised from alcohol
melted at 148° with previous softening. When dissolved
in ‘alkali and acidified, this substance yielded benzoyl

2:3:dimethoxyisocoumarine.

1337 grams gave .2705 grams COp and .0434 grams HoO
« 1493 grams gave .0712 silver bromide.
= 55.2a = B.6. o =08 05 : i
c £5.2 H 5.8 Br ' 0 618H1505 Br requires
C= 55-2, H= 3.8. Br = 20.4.




PART I1.

The action of aqueous potash on the products
obtained by condensing hippuric acid with nitro-

benzaldehyde and brombenzaldehyde derivatives.




-

When endeavouring to prepare the acid 2: carboxy
3:4:dimethoxyphenylacetic acid, by applying to opilanic
acid Xropp's method for prepeiing acetic acid derivat-
ives from carboxylic aldehydes, it was found that the
presence of thg carboxy-group, in the ortho-position
to the aldehydic-group, prevented the formation of the
acetic acid derivative. and gave rise instead to an
isocarbostyril derivative. (See introduction p. 4.).

This being so, it was proposed to épply Kropp's
method to the substance having a nitro-group in place
of the carboxy-group of opianic acid, in the hope of
afterwards being able to convert the nitro-group into
& carboxy-group should the acetic acid derivative
be obtained (See Introduction p.85.).

By o

2:Nitro 3:4:dimethoxybenzaldehyde E:Imo ’
prepared from vanillin (Pschorr and Sumuleanu Ber. Z2.
3405), was condensed with hippuric acid and-treated
according to the method of Xropp, when an oily substance
was obtained which could not be made to crystallise.
In order to test whether,cr not, it was the presence of
the nitro-group in the ortho-position, which prevented
the decomposition into a crystalline acetic acid
derivative, a similar experiment was carried out with
5: nitrovanillin ZE: o _ which
has the nitro-group in the meta-position, and

the result was the same . Neither °
dia/
®
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£\ CHo ;
did 6: nitropiperonal °ﬂ1(:1hm, yield a crystalline

acotic aclid derivative when treated by Kropp'é method.

. It may be concluded therefore, that Kropp's method for

not yield a crystalline product when a nitro-group is

attached to the_pgpg999m§gq;ng“gither in the ortho-

or meta-position.

_"EXPERIMENTALf

JNvz=c~ P

The condensation products of carbocyclic aldehydes

with hippuric acid were all prepared in the same manner,

as follows; 1 molecule of aldehyde, 1 mol. hippuric
acid, 1 mol. fused sodium acetate, and 3 mols. of acetic
anhydride were heated together in a geissler flask when
a yellow solution was obtained. The condensation took
place very readily, accompanied by a considerable
evolution of heat, and the separation of yellow crystals
from the solutidn. All the condensation products were
yellow in colour and crystallised from acetic anhydride

in groups of fine needles.
v ~co- AL
Ch=C ooy

NH—co- P
ids of th et were produced b
The aclds e type S — P y

the/

(]
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the hydrolysis of the anhydrides. They were prepared
by dissolving the anhydride in aqueous potash and

acidifying, or by dissolving the anhydride in glacial |
acetic acid containing a few c.c.s. of concentrated |

hydrochloric acid and heating for a short time, when the

acid crystallised out from the éolution. The acids

crystallised from glacial acetic acid. : ; j

Lo

2:NITRO 5:4:DIMETHOXYBENZYLIDENEHIPPURIC ., weel |

Co0

ANHYDRIDE . | Che-

| This substance was prepared by -¢tdndensing 2initro
3:4: diméethoxybenzaldehyde with hippuric acid in the
presénce of acetic anhydride. It crystallised from
glaéiéi acetic acid in yellow needle shaped crystals

which melted at 145° with previous softening.

!
|
H

<1310 grams gave .2926 grams cO, and «0480 grams Ho0
C=60.9 H= 4.1 Theory requires C = 61.0 H = 3.9.;
' d"o‘
2 NITRO 3:4: DIMETHOXYBENZYLIDENEHIPPURIC c4p. O""‘:R
' CHepo =
ACID. ’
On hydrolysing the above anhydride, this acid was

obtained. From glacial acetic acid it crystallised in

yellow needles which melted at 227°- 228°.

.1350 grams gave .2880 grams COo and .0525 grams HgO

C=58.2 H=4.3 Theory requires C = 58.1 H = 4.3.

i
1



THE ACTION of CONCENTRATED AQUEOUS POTASH on 2: NITRO

3:4:DIMETHOXYBENZYLIDENEHIPPURIC ANHYDRIDE.

10 grams of the anhydride were dissolved in excess
of a concentrated solution of agueous potash and the
solution heated until all the ammonia formed during
the decomposition was eﬁolved. On acidifying the |
solution an oily substance was precipitated. On
standing for some time the substance solidified
but it could not be made to crystallise from any of
the well known solventse. This product was dissolved
in alkali and treated with excess of a 30% solution of
hydrogen péroxide in the hope that, if the substance
was 2: nitro 3:4: dimethoxyphenylpyruvic acid, it
would be oxidised to 2: nitrof3:4= dimethoxyphenylacetic
acid, which one would expect to be a crystalline body.
On acidifying the solution after treatment with
hydrogen peroxide an oily substance was precipitated.
All efforts to crystallise this product were unsuccess-

ful.
N=c- Pl

5:NITROACETVANILLINHIPPURIC. ANEYDRIDE. wjiow e
This anhydride was produced by condénsi;é 52
nitrovanillin with hippuric acid in the presence of
acetic anhydride. It crystallised from glacial acetic
acid in yellow needles melting at 219° with previous

sof'tening.
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-1745 grams gave .3844 grams COy and .0588 grams Hy0
C=60.0 H= 3.7 Theory requires C = 60.0 H = 3.5

" Mo~ _
© 5: NITROVANILLINHIPPURIC ACID. Hw:(:rmzc‘amn |

'ﬂ?.

Prepared from the above anhydride by hydrolysis.

|
|
From glacial acetic acid it crystallised in yellow i
' needles which melted at 200°- 202°. !
,K-.-.c-l‘l !

. z¢c, |

6: NITROPIPERONALHIPPURIC ANHYDRIDE. %l Ly, *°
On condensing 6: nitropiperonal with hippuric acid

in the presence of acetic anhydride this substance was

prcduced ,

It is a yellow crystalline substance melting at 198°.

+1906 grams gave .4180 grams COp and .0517 grams H,0

C=259.8 H = 3.1 Theory requires C = 60.3 H = 2.9.
Nu-co-A i

: th=c
6: NITROPIPERONALEIPPURIC ACID. 2l Ly oo

Prepared from the above anhydride by hydrolysis.
It crystallised in yellow needles from glacial acetic

" acid. It melted at 213°- 215°.

.2108 grams gave .4420 grams CO, and .0634 grame HoO

C = 57.2 H= 8.3 Theory requires C = 57.3 H=3.3.



5: nitro acetvanillinhippuric anhydride and 6: nitro-
| piperonalhippuric anhydride were treated with a
concentrated solution of aqueous potash in the same

- manner as 2initro 3:4:dimethoxybenzylidensehippuric

anhydride, with the same result, namely, products were

obtained which could not be made to crystallise.

On finding that crystalline acetic acid derivatives

could not be prepared, by Kropp's method, from aldehydaai

having a nitro-group attached to the same benzene
nuclesus, experiments were tried with b:omine in place
of the nitro-group.
Kropp's method was applied to 5: bromvanillin
' with the result that 5: bromhomovenillin acid

wag obtained thusi-

ﬂ':c-—ﬁ
¢ i -7 O~ ca- Coo Ao Cl~coan
c:::o,ﬂl-_‘ %Qcﬂ-c\h_l i ""Q — P‘Q/
_ L * (78 b: P
Unfortunately neither 2: bromvanillin ”“"03_; nor
r%,
- 6: bromvanillin &"Oc,,o are known, so that the
2 ‘A'
- application of the above method to an isomer of 5:
ébromvanillin having bromine in the ortho-position

écou;d not be attempted. As it was considered likely

' that Kropp's method would apply to 2: bromvanillin,

iattempts wore made to prepare it for this reason, that

ihad it been prepared, and the acetic acid derivative

' prepared
ip e from/

H

|
|
|
|



7

from it, it is very probable the synthesis of 2: carboxy
3:4: dimethoxyphenylacetic acid could then have been
effected, as the bromine could have been converted into

- o -
& carboxy-group by a Grignard or Xekule reaction.

% " * Hy—Cook
CHy-p - CHo Chy - CH,~COOH  eno- CHy~C00H  cleo- 9
H-e- Heo~ e CHyo

fihen vanillin is nitrated, the nitro-group occupies

the EBiposition C:"‘O‘m whilst on nitrating
=
[, (1
acetvanillin, the Eitro—group is directed to the
%
. CHyo

2:position wfm:- = . It was thought therefore,
that since bromine occupies the 5: position on the

i i . " Chyo- cHo :
bromination of wvanillin - the bromine would

0= "
; Bn
be directed to the 2:position ‘%“(:Imo on the
Chy- 00"

bromination of acetvanillin. Experiments showed however
that on the bromination of either wvanillin, or acet-
vanillin, the bromine occupies the S5:position.
Eropp's method when applied to ? brompiperonal
gave ? bromhomopiperonylic acid. The position of the
bromine atom in brompiperonal has not yet been defined.
From the above results it may therefore be
from aldehydes, according to the method of Kropp, is not

interfered with ,when a bromine occupies the meta-positio

UrI

f=)

to the aldehyde-group.




EXPERIMENTAL.

wze=A

o <H=C
| 5¢ BROMACETVANILLINHIPPURIC ANHYDRIDE. C&o() ‘h~l
y P .

= i
This substance was prepared by condensing 5:

bromvanillin with hippuric acid in the presence of
acetic anhydride.

It crystallised in fine yellow needles from glacial
acetic acid.

It melted at 191° with previous softening.

. 3902 grams gave .l1750 grams Ag Br

Br = 19.1 Theory requires Br = 19.2

’ﬂ'ﬂ- co- “..
yo CH>
\l el c ~

5: BROMVANILLINHIPPURIC ACID.. .. vl

Ma
Prepared from the above anhydride by hydrolysis.

- It crystallised ' . in  colourless needles from glacial

acetic acid and melted at 225°-227°.

Cliys .. o~
5: BROMHOMOVANILLIG ACID. . O"‘ e

Po- &
%

The condensation product 5: bromacetvanillin-
hippuric anhydride was dissolved in 30% aqueous potash
and the solution heated until all the ammonia formed
during the deccmposition was evolved. It took from

three to four hours to drive off all the ammonia. The

solution/




t

i

| 9.

solution after being cooled was acidified when the keto-

Cﬂae.

|
Ef;wid e

()*&rm-ﬂn” separated out along with benzoic
?cid. The g;ecipitate was dissolved in agqueous potash
;nd excess of 30% hydrogen peroxide was added. In a
Eahort time the solution began to get warm and it had
ﬁmmediately to be cooled under the tap. After standing
in the cold for a few hours the solution was acidified
when a white precipitate appeared. The precipitate
after being filtered off, was dissolved in water and the
?enzoio acid got rid of by distilling in steam. The

kcid crystallised from water in colourless crystals

melting at 164°.
ANALYSIS.
}1500 grams gave .2266 grams COp and .0486 grams HgO.

C =4l1.2 H= 3.6 Theory requires C = 41.4 H = 3.4

%BROMPIPERONALHIPPURIG_ANHYDRIDEz

: Prepared from ?brompiperonal by condensing with
%ippuric in the presence of acetic anhydride.

&t crystallised from glacial acetic acid in yellow
;eedles which melted at 219° with previous softening.

i

?%ROMEIPERONALHIEEURIO ACID.

Prepared from the above anhydride by hydrolysis.
It crystallised from glacial acetic acid in cplourless

needles which melted at 230°.
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'I

Prepared from ?brompiperonalhippuric anhydride in

| the same manner as 5: bromhomovanillic acid was prepared

| from 5: bromacetvanillinhippuric anhydride.

It crystallised from water in colourless crystals

.melting at 175°.

| +1450 grams gave .2217 grams CO, and .0430 grams HgO.
?C = 41l.7 H = 3.3 Theory requires C = 41.7

H = 2.7.

i
|
é General remarks on the condensation products_of
%Pubsﬁi.fc.u_ted benzaldehydes with hippuric acid. These
icondensation products, a large number of which are
Edescribed in this paper, are all beautiful yellow

{crystalline substances. The yellow colour is no doubt

N ze—
dus to the ring formation =c\m“1 as the corres-
W —to—
'ponding acids =c\caon , are colourless, provided

ithere is no other group contributing towards the
icolouratlon of the acid.

i Acids of the type =ct:;:; corresponding to the

I

*anhydrldes =cﬁfzﬁ-' , have been obtained of all the
Co-o :

|
hippuric anhydrides prepared in connection with this

work. These acids were produced by the hydrolysis of
the anhydrides, and they gave the anhydr%es on

treatment with acetic anhydride.
An/
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An interesting point was observed in connection

with the preparation of some of the anhydri@es from the |

Ecorresponding acids on treatment with acetic anhydride. |

When 5: nitrovanillinhippuric acid ‘:?::O-%c:::;:-zaa

treated with acetic anhydri%?, zkaubstégge was obtained
Nz c-

‘ e Chz
‘'which proved to be ,f?i:I RQ-J . Now, one would have
| PLEL S

%expected the gpatyl_derigative of the anhydriiiZZEszﬂ“*
éto have been formed, since it was the acetyl deriva??ve

gof the anhydride which was obtained when 5: nitrovanilliq
;was dondensed with hippuric acid in the presence of !

Eacetic anhydride.

;‘ A (N'-z 4.".'- A
i . LHO NH- ea~ PL CHy-c0 thyo- =c
| * -+ H,c:c s ;o g ¥ j \eo-0
Hea~ 04 K 0-
(ll‘l\,. mﬂ'“ c&—w [L LT

The explanation, why the acetyl derivative was
obtained in the one case and not in the other, seems E

to be the following. In the case where the anhydride
& m_,o/\ " n-co~H

=C
‘was prepared from the acid o ‘eopy the experiment
i _ oy, ;
| showed that the hydroxy-group of such a condensation

product could not be replaced by an acetyl-group on

heating with acetic anhydride. You can explain, thereforn
' o N

the formation of the acetyl derivative ‘ws  When

enee® e,
Es:nitrovanillin was condensed with hippuric acid in the

presence of acetic anhydride, only on the assumption

that the reaction took place in two stages. There must E

L ALHO
have been formed first the acetyl derivative‘%_()
ey

!

f

which afterwards condensed with hippuric acid to give ‘
_ /Nzc=f

|

-CH=
Clyo- ) € ‘ef
e
Chy Weo, °

O,
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That the presence of the nitro-group next to the
hydroxy-group prevented the acetylation of the
condensation product, wes proved, when it was shown

5 hyo-, » . PLEL A2
that the acetyl derivative -l\/l c\«.,’ was .
. w‘ IN&"“"K %0 san
prepared either from s HRe or from .
P Coon L

and hippuric acid when treated with acetic anhydride.

It was also shown that the presence of a bromine-group

i adjacent to the hydroxy-group prevented the acetylation

§ of the condensation product.

. EXPERIMENTAL.

N=c~HA
CHyo- eh=c’ |

5:NITROVANILLINEIPPURIC ANHYDRIDE. 4o e

This substance was produced, and not Sinitroacet-
vanillinhippuric anhydride, when 5: nitrovenillinhipp-~
uric acid was-heated with acetic anhydride.

It crystallised in yellow.needlea from glacial

acetic acid and melted at 247°-249°.

1532 grams gave .3335 grams COp end .0500 grams H,0

C=259.4 H= 3.6 Theory requires C = 69.7 H = 8.
=c- X
hzo- ¢ |

Heoo =
“\lﬂ

Prepared from 5:bromvanillinhippuric acid by

g0

S: BROMVANILLINHIPPURIC ANHYDRIDE.

heating with acetic anhydride.
It crystallised from glacial acetic acid in yellow

needles melting at 234 - 235°.

.3030 grams gave .1510 .grams Ag Br
Br = 21.2 Theory requires Br = 21.4.

i

L&}




E group attached to the benzene nucleus in either the

; ortho- or meta-position, do not yield crystalline

II{

. group attached to the benzene nucleus in the ortho-

:-producta when treated by Kropp's method.

. hydroxybenzaldehydes are condensed with hippuric acid
| in the presence of acetic anhydride. The reaction

' takes place in two stages; the acetbenzaldehyde is

13.

SUMMARY.

The anhydrides obtained by condensing hippuric acid|
with substituted benzaldehydes are all coloured yellow:

N=C~— ;

the yellow colour being due to the ring formation ze’ |

om0t

The condensation products, which have a carboxy-

position, yield isocarbostyril derivatives when treated

with agqueous potash.

The condensation products, which have a bromine

atom attached to the benzene nucleus in the meta-
pesition, yield bromphenylacetic acids when treated

according to the method of Kropp, Decker and Zoellner.

The condensation products, which have & nitro-

Acetyl condensation products are obtained when

first/
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first formed and then the condensation takes place.

VI.: Condensation products,having a hydroxy-group

i
ladjacent to a bromine- or nitro-group in the benzene
inucleua, do not yield acetyl condensation products

|
|

iwhen'heated with acetic anhydride.

VII.! When acetvanillin is brominated, the bromine
ioccupies the 5: position.




