PART IT

bemation of methylene bis-derivatives
of cyanacet arylamides by means of

sodium hydroxy methane sulphonate.
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PART II | | -
 THEORETICAL

The experiments of Raschig and Prahl (1), Backer
and Mulder (2) and the .recent work of Lauer and
Langkammerer (3) leave no,éoubt that the sodium bisulphite
compound of formaldehyde is best represented by the

hydroxysulphonate structure given below.

OH
HJ - 80;Na

Raschiz and Prahl (1) have further reported that the action
of potassium hydroky methane sulphonate with compounds,
containing réactive methylené group and few phenols, gave
their sulphomethylated products, where the hydrogen atom
of the reac#ive methylene group is replaced by alkali
sulphomethyl group ( -CH,S03M ). Suter, Bair and Bordwell
(4) carried out the sulphomethylated reaction of compounds
. containing active methylene group. Shin Matsuura (5)
condensed formaldehyde with malonic ester in presence of
sodium acetate (or sodiud ethoxide) and obtained methylene
bis-ethylmalonate -(Et0,C),CH.CH,.CH(CO,Et) .

' Shearing and Smiles (6) carried out the experiment
of 2-naphthol with formaldehyde and sodium sulphite and
obtained sodium 2-hydroxy-l-naphthylmethane-sulphonate with
di-2-hydroxynaphthyl-l-methane (I). Further experiment has
established the fact that di-2-hydroxynaphthyl-l-methane is
resolved by hot aqueous sodium sulphite into sodium-2-~

naphthoxide and sodium=-2-naphthol-l-methane-sulphonate

-

A
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according to reaetion (Ia) j moreover, the process is
reversible and according to reaction (Ib) ; the methane
derivative being readily formed from the sulphonate with

excess of naphthoxide as under :

+Na15°3;1q '
__' 'CHQ_SO;NQ
-Na,so;,lb

(1)

Similarly, 6-bromo-2-naphthol when treated with
formaldehyde and sodium sulphite, bis-(6-bromo-2-hydroxy-
naphthyl) -1-methane was obtained, which was found to be
identical to the sample prepared by the method of Fries (7).
Cohen and Clutterbuck (8) have found that the action of
2-naphthol with formaldehyde and sodium sulphite gave
2-hydroxynaphthyl-l-methanol, but hydroxymethyl derivative
was not obtained by others. According to Patent literature
(DJ.R.P, 87385), the sodium 2-naphthol-l-methane sulphonate
from formaldehyde and sodium sulphite supports the process
of Shearing and Smiles (6) in the formation of di-2-hydroxy-
naphthyl-l-methane.

Yoshiro Ogata and Masaya Okano (9) studied the
condensation of dimethylaniline with formaldehyde and
obtained p-p3tetramethyl-diaminodiphenylmethane‘(II). The
mechanism of the reaction was described as the slow
irreversible formation of pé(CH3)2N.C6Hu.CH2+ from dimethyl-
aniline and the conjugate acid of formaldehyde, followed by
~th.e rapid condensation of the product with a second molecule

of dimethylaniline. Thus,
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oy .
CH,0 + H30 " CH,0H + H,0

+ +
<CH3)2N-© + CHpOH =i (033)21\:@-0312 +H,0 (slow)

+
(CH3),N -@ + H,C @—N(CH3)2

1 +
(CH3),N O-CHZ-@N(GH3)2 + H (fast)

( I1)

‘Pratt and Green (10) treated n-heptaldehyde with
dimethylaniline and obtained 1,1-bis-(p-dimethylaminophenyl) -
heptane in presence of p-toluenesulphonic acid monohydrate
as catalyst in sufficient quantity of benzene,

Smith and Welech (11) prepared methylene bis-o-nitro-
aniline from p-dimethylaminobenzyl alcohol and o-nitroaniline
in the absence of a catalyst at 13000 in one hour, and
4,kltetramethyldiaminodiphenylmethane from dimethylaniline
and dimethylaminobenzyl alcohol with one drop of hydrochloric
acid.

Bruson (12) studied the reaction of acrylonitrile
in presence of alkali with acetoacetic ester, viz. acetcacetic
ester and acrylonitrile in dioxane with Me;(PhCH,)NOH gave
ethyl bis-(2-cyanoethyl)acetoacetate. In a simliar manner,
reaction of aerylonitrile with acetoacetanilide in dioxane
contagining MeéPhCHz)NOH yielded bis-(2-cyanoethyl)acetoacet-
anilide and reaction with o-chloroacetoacetanilide gave

bis-(2~cyanoethyl)acetoacet-o-chloroanilide,

LY
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Burnett and Hammett (13) employed the reaction of

dimethyl-m-toluidide with formaldehyde in dioxane-water

medium and obtained 4, methylene bis-(dimethyl-m-toluidide)

CH,O0H O
(CHad,N (C Hy),N (C“;);N CH3 HxC N(eHz),

. (i)

Here, the major product remaining was the above mentioned
diphenylmethane derivative.

Paul Pastour (14) condensed acetoacetanilide with
aliphatic aldehydes and obtained the bis—éerivative of the
formula, RCH(COCH3CHCONHC¢H5),, in pure or alcoholic pyridine.
If traces of piperidine are used, substituted cyclohexanolones
are obtained. Thus, acetaldehyde and acetoacetanilide refluxed
with alecohol in pyridine gave ethylidene bis-(acetoacetanilide).

Sehwarz et 3l1.(15) treated a secondary aromatic-
aliphatie amine with CH;0 and bisulphite and obtained Na-l1-
phenyl-2,3~dimethyl-5-pyrazolone -l -methyl-aminomethylsulphite
(IV) and Na-N-methyl-p-phenitidinemethylsulphite (V). Methyiene
5is-l—phenyl—a,3~dimethy1—4~methylamino-E-pyrazolone (VI) is
obtained by heating with CH,0, the mixtures of amines
produced by methylating l-phenyl-2,3-dimethyl-l-amino-5-pyrazolone,
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while methylene bis-Nsmethyl-phenitidine (YII) is obtained
by treating with CH,0, the crude N-methyl-phenitidine
obtained by methylating phenitidine.

’

CHaS03Na
i
HaC~-N I———,-CH; HiC _[ ‘\‘l CH - ‘\“ J— ‘ CHj
HaC -
N=~CH; Hye- N /i CH3 * N-cH3
o NN~ o3 Y o o ?"
i
CeHs 5 CMs tHs
) v
C.HLSOBNQ
]
N N CHg =N
CHy " : éu
s CH
HsC,0 HsC,0 3 3 Oc,Hg
v
V)

Knoevenagel and Mercklin (16) prepared diethyl-
aminoacetonitrile from a mixture of CH,0 and NaHSO; in the
presence of NaCN,

Jean D' ecombe and Monique Pre tot (17) obtained
hydroxymethyl acetoacetanilide with equimolecular mixture
of aleoholic acetoacetanilide and 30 % formaldehyde without
catalyst § while acetoacetic ester under the same condition
did not react with formaldehyde. But acetoacetanilide and
formaldehyde when treated with O.4 N NaOH solution from
which on acidification with acetic acid gave the compound
of the type (PhNHCOCHZCHZCHCOCH3CONHPh). Farther they stated
that three moles of formaldehyde with two moles of
acetoacetanilide gave methylene bis-acetoacetanilide,

instead of hydroxymethyl derivative.
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A}

Zieglar (18) advanced the successful reaction
between a halomethylphenol and a phenol giving a diphenyl-
methane derivative using halogen acids as catalysts. Pepper
(19) and Lilley (20) have independently proposed a mechanism
for diphenylmethane formation from phenol alcohols which
involves a benzyl cation as the active intermediate. These
authors reasoned that if methylene bridges in phenolic resins
occur via a benzyl cation then reagents and conditions known
to produce such ions should be capable of catalyzing a
reaction between a halomethylphenol and another phenol. This
was found to be the case when 3,Sadibromo—2-hydroxybenzylbromide
and 2,6-dichlorophenol reacts,employing molecular equivalent
of silver perchlorate as promoters and nitromethane as solvent,

Additional support for the carbonium ion theory
was obtained by the expeéﬁent in which toluene was substituted
for nitromethane as solvent. In this case the main product of
the reaction was found to be a methyl,monohydroxydiphenylmethane.
Here the phenyl nucleus 1in toluene is sufficiently activated
by the presence of the methyl group.

In caseswhere the addend is of enhanced reactivity
i.e. contains ring positions of relatively increased electron
density, due to the presence of substituent groups as the
methyl group, the relative yield of diphenylolmethane is
increased and the reaction conditions are correspondingly
less severe. Thus, 3,5-dibromo-2-hydroxybenzylbromide combines
readily with Z,H;dimethylphenol to form the diphenololmethane
derivative (VIII).
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Finally, phey concluded that the presence of
carbonium ion in neutral or acidic medium is capable of
accounting for the conversion of methylolphenol to dibenzyl

ether as well as to diphenylmethane.

OH OH OH OH
Br CH, Br CH3 Br. CH - CH3z
+ sn— z
~HBF
B¢ CHay Br T CH;y

(vnt)

Naik et al. (23) studied the reaction of thionyl
chloride with organic compounds containing reactive methylene
group and concluded that the course of reaction entirely
depended on the conditions of the experiment. The reaction
of thionyl chloride with phenols, phenetoles ard alcohols
in presence of anhydrous aluminium chloride gave rise to
sulphides, but sulphoxides are also obtained under changed
conditions. Here, thionyl chloride behaves, as if it was a
mixture of sulphur dichloride and sulphuryl chloride,

(280C1, = SC1l, *+ S0,C1l, ), and its reaction with
acetoacet arylamides and malon diarylamides respectively is

found to give thio-bis-derivatives of the type (IX) as under:

b 2

R 0C .COR
\ /
CH s CH
rmvoc’ Ncomr

(Ix)
b
(Where, R is phenyl,tolyl,xylyl etc. groups j; and R is CHj
or NHR group ).
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The above cause of reaction, where only one
hydrogen atom of the molecule takes part, is explained on’
the fact that the second hydrogen atom becomes sluggish
after the first one 1s replaced by a substitution of
compounds containing reactive methylene group.

‘ Mehta and Patel (22) have carried out the reaction

in absence of a catalyst, between aceto;cet arylamides and
sodium ﬁydroxy methane sulphonate énd obtained a number of

corresponding methylenebis-derivatives (X).

COCH, H,C0C COCH

‘ -NaHSO; /0
2" HC + OHCH,SOsNa —— g CH—CHp ~—CH
—-H20 / ' \

CONHR RHENOC CONHR
(x)
( Where, R is phenyl,tolyl,xylyl and naphthyl groups).

Methylene bis—cyaggcétggzlamides :

In the present investigation the cyanacet arylamides,
containing the reactive methylene group, have been condensed
with sodium hydroxy methane sulphonate, without using a trace
of potassium cyénide as catalyst, yielding the methylene
bis~derivativess whereas the reaction in presence of a trace
of potassium cyanide as catalyst, gave the sulphomethylated
products as described in part I. The formation of both these
products support the processes of Suter,Bair and Bordwell(l)
as well as Shearing and Smiles (6).

Preparation of cyanacet arylamides :

Cyanacetanilide (23),cyanacet-p-toluidide (24)

have been known, but no reliable details of the methods
5
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employed in their preparation could be found. Therefore,

in the preparation of the substituted amides of cyaracetic

b
acid, Whiteley s method (25) with the modification described

by Naik (26) was followed.

Requisite amount of ethyl cyanacetate and pure

arylamine were mixed in a round bottom flask,which was heated

)
wlth an alr  condenser at 160-170 C for six hours. The

contents of the flask when hot were then poured into a mortar,

where the whole mass solidified. The solid was broken and

triturated with a mixture of equal volumes of benzene and

light petrolium. It was then filtered and the process was

repeated until the reddish colour of the solid disappeared,

and then it was crystallised from acetic acid. In this way,

the other members of cyanacet arylamides have been prepared.

Preparation of methylene bis-(cyanacet arylamide)

Two moles of cyanacet arylamide and one mole of

sodium hydroxy methane sulphonate were refluxed in 90 %

methyl alecohol for 3 hours on a sand-bath. It was then

diluted with water and a white precipitate appeared on

cooling. The crude product, after filtering the reaction

mixture was crystallised from acetic acid. A number of

other methylene bis-cyanacet arylamides of the type (XI)

are similarly prepared. The reaction may be expressed as under:

NC cx
CH, + OHCHpSOsNa + HpC
RHANOC CONHR
- Hy0 - NaHS0;3
N | e
HG CH, CH
RHNOC/ (XI) N conEm

(Where,R is phenyl,

tolyl,xylyl and naphthyl groups).



57

The above reaction is‘believed to héve taken place according
to the following two courses :

First course may be visualized first through the
elimination of water by the intermediate formation of
sulphonate(b), with which the reactive hydrogen atom of the
methylene groﬁp ~CH, - of the unreacted molecule of the amide
(a) simultaneously interacts, yielding only the corresponding
methylere bis-derivatives (XII), with the elemination of

sodium bisulphite, and then the overall reaction is expressed

as
CN CN
/ .
H,C + OHCH,S03Na e NaS0 3Hp CHC
: -H,0
CONHR ‘ CONHR
(a) (b)
NC. CN
N\ /
(a) + (b) = - HC CH, CH
~NaHSO
3 BI—INOC/ ‘ \comm
( XI1)

The second course may take place first through the
elemination of sodium bisulphite by the intermediste formation
of hydroxy ﬁethyl derivative of cyanacet arylamide (c), with
which the reactive hydrogen atom of the unreacted molecule
of the amide (a) simultaneously interacts with the elimination
of water, yielding only the corresponding methylene.bis—

derivatives (XII) as under :
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/CN v //CN
HoC + NaSO03CH,0H w $ HOCH,.CH
- NaHSO3 \
CONHR CONHR
(a) (e)
NC ' CN
N\ /
(a) + (e) S HC e CHp CH
- Hzo .
RHNOC(( \\CONHR

(XI1)

As has been observed by Suter et al. (%) in the
sulphomethylation reaction of 2-naphthol with formaldehyde
and sodium bisulphite, the intermediate formation of 2-hydroxy
1l-naphthol methanol is unlikely j and in the formation of di-2-
hydroxy-naphthyl-l-methane by Shearing and Smiles (6), the
occurrence of hydroxy methyl compound was not c¢onfirmed. Hence
the first course of’reaction, which takes placez through the
intermediate formation of a sulphonate is supported. Moreover,
sulphomethylation“bf acetoacet arylamides by means of sodium
hydroxy methane sulphonate described in part I, have been
prepared by Mehta and Trivedi (27) also supports the first
course of the regction (b) taking place in this case.

However, it may here be pointed out that, Mehta and
Patel (22) described the reaction of acetoacet-l:2:4-xylidide
(d8) with sodium hydroxy methane sulphonate in which the
product sodium acetoacet-l:2:k-xylidide methane sulphonate (e)
melting at 20500 was isolated, which on analysis gave the
following results :

Found : N = 4,45 7 , C;3H; (OsNSNa requires : N = 4,36 %.
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Further, one mole each of (d) and of (e) were
¢ondensed in 90 7 methamol, when methylene bis-(-acetoacet-

0
1:2:k~xylidide) (XIII) melting at 230 C was formed. Thus,

00033 COC:{3
(+0HCH,50;Na)

(-H,0)
CONH CONH CHy

HyC0C P

(e)

(d) + (&) ~——emmmep- CH aCHa—CrI

Hic HNOC/ CO‘\TH —-@
(XIII)

-"CH3

Agaln, dimedone (5,5-dimethylcyclohexanedione-1,3),
containing reactive methylene group, when treated with
formaldehyde, gave a known bis-(dimedon)methane, which gave a
melting point 18800 (Ber. VII, 888). This very bis-(dimedcn)-
methane (XIV), melting at 1880C, was prepared from dimedone
(2 mols) and sodium hydroxy methane sulphonate (1 mole) by

refluxing in 90 % methanol. Thus,

\c/ CH, + OHCH,SO,Na +2H J N7
h Nag +=H20
/ \ / 2 2 3 S~ / \
Hy¢'  CHy——CO co CH, CH,
*HZO ”N&HSO3

\ AN ~ ~N 7

X CH CH, cH c

7\ d N\ -~ N
Hy¢!  CH~—CO co CH, CH,
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Similarly, 2-naphthol ( 2 moles) and sodium
hydroxy methane sulphonate ( 1 mole ), on condensation,
in 90 % methanol, gave di-2-hydroxynaphthyl-l-methane (I),
~ which melted at 199°c. Shearing and Smiles (6) obtained
the same di-2-hydroxynaphthyl-l-methane (I) (mepe 19900)
by condensing 2-naphthol, formaldehyde and sodium
bisulphite. Thus,

HO,

oH
g + OHCHS03Na  + 8

~Hy0 |- NaHs03

OH
(e

The above reactions indicated that the hydrogen

(n

atom of the reactive methylene group in case‘of dimedoneand
the ¢ -hydrogen atom in case of 2-naphthol interacted with
sodium hydroxy methane sulphonate with the formation of the
respectlive methylene bis-derivatives.

The following cyanacet arylamides, accordingly are

obtained:
CN

/
CHa
N CONH ‘@R3
R, Ra.
A
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l. Cyanacet anilide

2.
3.
L.
Se
6.
7.
8.
9.
10.

Cyanacet-o~chloroanilige

Cyanacet-p~chlorcanilide

o

Cyanacet-o~toluidide

Cyanacet-m-toluidide

Cyanacet -p-toluidide

L1}

Cyanacét -o~anisidide

Cyanacet-l:2el4-xylidide

(1]

o
”~~ Pan P ~ P ”~~ ~~ ~~ ~~

Cyanacet-1:3:4-xylidide

oe

-9

Cyanacet -q -naphthylamide

11.

Cyanacet -B-naphthylamide

R;=R,=R3=H )
R,=C1 )
R3=C1l )
Rp=Ry=H j R;=CH, )
R;=R3=H ; Rp=CHj )
Ry=Rp=H j R3=CH; )
R2=Rz=H ; R,=0CHj;)
Rp=H j Ry=R3=CH; )
Ry=H ; Rp=R3=CH; )

RQ=R3=H H
Rl=R2=H

e

.o

Thus, the methylene bis-cyanacet arylamides prepared

from the above mentioned cyanacetarylamides, using sodium

hydroxy methane sulphonate, are given as under :

NC\\\

HC

//CN

CH

CH,

Rs ENOC//
. . (B)
R R,

2.
1. Methylene bis-(cyanacetanilide)

: k4 3 $
(B, R.‘L:R.‘I. =Ro=R,y :R3:R3=H )

\ CONH ©R3
R R

] 2.
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2. Methylene bis~(cyan;cet—o-chloroanilide)
(B, Rp=Ro=Ry=R;=H j R,=R;=Cl )
3. Methylene bis-(cyanacet-p-chlorocanilide)
(B, Ry=R;=R,=R,=H j R3=R}=Cl )
Y. Methylene bis-(cyanacet-o-toluidide)
(B, Ro=Ry=R3=R3=H ; Ry=R;=CHj; )
5., Methylene bis-<(cyanacet-m-toluidide)
(B, Ry=R,=Ry=Rj=H j R,=Rp=CHj )
6. Methylene bis-(cyanacet-p-toluidide)
(B, Ry=R,=R,=Ry=H j Ry=R,=CH; )
7. Methylene bis-(cyanacet-o-anisidide)
(B, Ro=Rs=Ry=R,=H 3 Ry=R;=0CH; )
8. Methylene bis~(cyanacet~l:é:kexylidide)
(B, Rp=Ry=H j Ry=R,=R;=R;=CH; )
9. Methylene bis-(cyanacet»i:é:hexylidide)
(B, Ry=R;=H 3 Rp=R,=R3=R3=CHj )
10. Methylene bis-(cyanacetna-ﬁaphthylamide)

1l. Methylene bis-(cyanacet-B-naphthylamide)

NG\ /CN

—CH, CH

& i e
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Molecular weighit by Rast method :

0.008% gm. of methylene bis-(cyanacetanilide) was’
Intimately mixed with 0.1 gm. purely sublimed camphor in a
glass tube. The other end of the tube was sealed, and heated
in a paraffin bath till the contents of the tube were
completely dissolved. In order %o pfepare a homogeneous mass
of the mixture the,tube is cooled and the mass is redissolved
by heating. The freezing point of the mixture was found to
be 165.800 and that of the camphor was 175.800. The
molecular weight of the bis-compound is thus calculated as
336, while its theoretical molecular weight of the formula,
CigHig0,N, , is 332.0

1000 gk
Mol., Wt. =
‘ A
Where, g = wt. of the compound taken
= F.P. constant for camphor
A = observed depression in F.P.
F = wt. of camphor taken.
. (1000 x 0.0084 x 40)
. . Mol. Wt. = = 336.0

(10x 0.1 )
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EXPERIMENTA L

Methylene bis-(cyanacet anilide )

Cyanacet anilide (3.2 g. j; 0.02 ¥ ) dissolved in
90 7 methanol to which was added solution of sodium hydroxy -
methane sulphonate (1.3% g. 3 0.01 M ) in 5 ml. of water.
The reaction mixture was refluxed on a sand-bath for three
hours and 50 ml. of water were added to it at room
temperature. The resulting product was then filtered and
crystallised from acetic acid in white fine crystals. MJP,

0
285 C. Yield 1.5 g.

Analysis :

4,106 mg. of the substance gave 10,320 mg.
of carbon dioxide and 1.632 mg. of water.

64108 mg. of the same substance gave 0.90 c.c.
of nitrogen at 2806 and 746 mm. pressure,

Found : C=68.59 7 5 H=Wk.45 7 ; N=16.43 %.
CoH,; (05N, requires : C=68.66 7 3 H=b.85 7 : N=16.86 7.

.

s

Ev 1 )
we

Methylene bis-(cyanacet-o-chloroanilide)

Cyanacet-o-chloroanilide (3.88 g. § 0.02 M)
dissolvéd in 90 7 methanol, to which solution of sodium
hydroxy methane sulphonate (1l.3% g. 3 0.01 M) in 5 ml. of
water was added and treated as above. The resulting product
was then filtered and erystallised from acetic acid in tiny

o
white crystals. MJ.P. 241 C. Yield 1.4 g.
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Analysis
5433 mg. of the substance gave 0.67 c.c. of
nitrogen at 2800 and 756 mm. pressure.
1%.18 %.
13.97 %,

Found

. .

i

N
Ci9H;40,W,Cly;  requires’ : N

Methylene bis-(eyanacet-p-chloroanilide)

Cyanacet-p-chloroanilide (3.88 g.) dissolved in
90 ¢ methanol, to which sodium hydroxy methane sulphonate
(L3% go) in Siml0 of water was added and treated as above.
The resulting product was filtered and crystallised from
acetic acld in white crystalé. McPa 2260C. Yield 1.6 g

Analysis

4,772 mg. of the substance gave 0.565 c.c,

0
of nitrogen at 28 C and 761 mm., pressure.

-Found s N = 13.63 %,
= 13.97 %a

C, 9Hl 1;_021\'{1,,012 requires s N

Methylepe big-(cyanacet-o-toluidide)

Cyanacet-o~toluidide (3.48 g.) dissolved in 90 ¥

methanol to which sodium- hydroxy methane sulphonate (1.34% g.)
in 5 ml. of water was added and treated as above. The
regulting product was filtered and crystallised from acetic
acid in white tiny crystals. M.P. 24000. Yield 1.6 ge.

Apalysis

7.492 mg. of the substance gave 1.133 c.c.
of nitrogen at 3600 and 753 mm. pressure;
15.90 4.
15.55 %o

i

Found & N

N

CoiHp g0oM, requires : N
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Methylene bis-(cyanacet-m-toluidide)

Cyanacet-m-toluidide (3.48 g.) dissolved in 90 %
methanol, to which was added sodium hydroxy methane sulphonate
(L.3% ga) in 5 ml. of water and treated as above. The
resulting product wasg then'filtered and'crystallised from
acetic acid in white crystals. M.P. 212°C. Yield 1.7 g.

Apalysis :

8,104 mg. of the substance gave 1.222 c.c.
of nitrogen at 3600 and 753 mm. pressure,
15.92 %.
15.55 Z.

Found + N

Co1Hp o0 Ny, requires : N

Methylene bis-(cyanacet-p-toluidide)

Cyanacetacet-p-toluidide (3.48 g. § 0.02 M)
dissolved in,90 7. methanoi, to which was added solution of
sodium hydroxy methane sulphona£e (L3% go 5 0,01 M) in
5 ml. of water and treated as above. The resulting product
was then filtered and crystallised from acetic acid in tiny
erystals. M.P, 22000. Yield 1.6 g.

Apalysis . :

4,160 mg. of the substance gave 10.642 mg.
of carbon dioxide and 2,164 mg. of water,

64692 mg. of the same substance gave 0,96 c.c.
of nitrogen at 3000 and 746 mm, pressure.

Found 0263.80 % 3 H=5.80 ¥
B=5.59 %

N=15.86 %,
N=15.55 %,

e
(¥ 11

-s

Ca1Ha g02N,, requires: C=69,98 ¢

e
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Methylene bis-(eyanacet-o-anisidgide)

Cyanacet-o-anisidide (3.78 g. 3 0.02 M) dissolved
in 90 4 methanol, to which was addﬁd solution of sodium
hydroxy methane sulphonate (1.3% g. ; 0.0L M) in 5 ml. of
water and treated as above. The resulting product was
filtered and crystallised from acetic acid in tiny white
erystals. M.P. 260°C. Yield 1.6 g.

Analysis
7.822 mg. of the substance gave 1.010 c.c.

6]
of nitrogen at 36 C and 753 mm. pressure.

Found : N = 14,14 4.
CoyHp g0 Ny, requires : N = 14.28 7,

Methvlene bis-{evanacet-l:2:4-xylidgide)

Cyanacet-1l:2:4-xylidide (3.76 g.) dissolved in

90 7 methanol, and sodium hydroxy methane sulphonate
(1.3% g.) dissolved in 5 ml. of water were treated as above.
The crude product, after filtration, was crystallised from
acetic acid in white tinyAneedles. M.F. 25600. Yield 1.6 g.

CAnslysis ¢ (

h;518 mg. of the substance gave 11.74%0 mg.
of carbon dioxide and 2.468 mg. of water.

8424 mg. of the same substance gave 1.143
¢.c. of nitrogen at 35 C ard 753 mm. pressure.
N=14.90 7.
Nelk 42 7.

Found ¥ C=70.91 7 3 H=6.11 %

e

Cg 3Ha 0, M requires : C=71,11 % ; H=6.23 %

“ne
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Methylene bis—(cyanacet-1:3:k-xylidide)
Cyanacet-l:3:4-xylidide (3.76 g.) dissolved in
90 ¢ methanol, and sodium hydroxy methane sulphonate
(1.3% go) dissolved in 5 ml. of water were treated as above.
The crude product, after filtration, was crystallised from
acetic acid in vwhite crystals. M.P. 26600. Yield 1.5 g.
Analysis
8.182 mg. of the substance gave 1.118 c.c.

0
of nitrogen at 36 C and 753 mm. pressure.

Found : N = 14,96 %,
Cp3Hp,0oN, requires ¢ N = 14,42 %,

Methylene bis-~(evanacet-g-~naphthylamide)

.Cyanacet»a~naphthylamide (4.2 g.) dissolved in

90 7 methanol to which was added sodium hydroxy methane
sulphonate (1.3% g.) in 5 ml. of water and treated as above.
The crude product, after filtration, was crystallised from
acetic acid in white crystals. M.P. 236000 Yield 1.8 g.

Analysis

11.3% mg. of the substance gave 1.325 c.c.
of nitrogen at 280C and 757 mm. pressure.
13.20 Z.
12.96 %.

Found : N

CagHa g02N, requires : N

Methylene bis-(cyanacet-B-naphthylamide)

Cyanacet ~-B-naphthylamide (%.2 g.) dissolved in
90 % methanol, to which was added solution of sodium hydroxy
methane sulphonate (1l.34% g.) in 5 ml. of water and treated

as above. The resulting product was filtered and crystallised

-
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from acetic acid in tiny white needles. M.P. 22700.
Yield 2.0 g. )
Analysis
9.98 mg. of the substance gave 1.108 c.c.
of nitrogen at 3200 and 758 mm. pressure.
12.62 %.

12.96 Z.

Found : N

t

ConHs 002N, requires : N

Bis- (-dimedone) methane

Dimedone (5,5-dimethyleyclohexanedione-1,3 3 2.80 g.)
digsolved in 20 ml, methyl alcchol to which was added solution
of scdium hydroxy methane sulphonate in 5 ml. water(1l.34% g.)
and the reaction mixture was refluxed on a sand-bath for
three hours. 50 ml. of water were added to it at room
temperature, the resulting product was then filtered and
crystalliséd from alcohol. M.P. 18800.

The identity of bis~-(-dimedone) methane was
éstablished by comparing its melting point and mixed melting
point with that of the authentic sample.

Di-2-hvdroxynaphthvl-l-methane

2-Naphthol (2.88 g. § 0.02 M) was dissolved in
20 ml, methyl alcohol to which was added solution of sodium
hydroxy methane sulphonate in 5 ml. water (1.34% g. 3 0.01 M)
and the reaction mixture was refluxed on a sand-bath for
three hours. 50 ml, of water were added to it at room
temperature. The resulting product was then filtered and
crystallised from acetic acid. M.P. 199 C.

The identity of di-2-hydroxy-naphthyl-l-methane was
established by comparing .its melting point and mixed melting

point with that of the authentic sample.
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