PART TIIX

Formation of methylene bls-derivstives
of acetoace# arylamides by means of

sodium hydroxy methane sulphonate.



pPART III
Theoretical

¢

The sfructure of the compounds result;ﬁg from
the addition of alkali metal bisulphites to aldehydes and
certain ketones has been the subject of much discussion
and experimentation. Various workers have, from time to
time, favoured either the hydroxysulphonate strucfure I

( Schiff, #nn., 1881, 210, 123 ; Eibner, Ann., 1901, 318,
89 ) 3 the hydroxy sulphite ester formula IT (Mendele]jef,
%nn.,'1859, 110, 242 ; Knoevenagel and Lange, Ber., 1904,
37, %059 ) 3 or a ' polymolecule '* formnla III (Schroeter
and Sulzbachep,»éer., 1929, 61, 1616 ; Benrath, z,angew.
Chem., 1922, 35, 41 ) as.under:

0H ?H , .
RCHSO05K RCHOS0,K RCHO(S0,) (HDH)
I IT TII S

The expe;iments of Raschlg and Prahl (loc.cit.s
Chem. Abst., 1926, 20, 3156 ), Backer and Mulder ( Rec. trav.
Chim., 1932, 51, 769 ) and the recent work of Lauer and
Langkammerer ( J. Amer. Chem. Soc., 1935, 57, 2360 ) leave
«no~doubt that the bisulphite compound of formaldehyde is
"best represented by the hydroxysulphonate structure (I).
Sodium hydroxy methane sulphonate was here, condensed with
acetoacet arylamides, resulting in the formation of their
methylene bis-derivatives. ' -

Shriner and Land (J.Org.Chem., 1941, VI,888) for

&3
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‘the above purpose to show the structure of type I, treated
elther sodium or potassium bisulphite compound (IV) of
acetaldehyde with concentrated ammonia and subsequent
acidification ylelded c-amlnoethanesulphonic acid (V).
Nitrosyl chloride at 0°C converted this aminosulphonic
acid into the e-chloroethanesulphonic acid, which was
neutralised with potassium carbonate and isolated as the
potassium salt (VI). The compounds (IV) and (V) have been
acetylated and'their acetyl derivatives (VII) and (VIII)
are farc more stable than the originel hydroxy and amino
compounds. The compound (VI), on treatment with phosphorué’
pentachloride, gave a-chloroethane sulphonyl chloride (iK),

which with smmonia gave c~-chloroethane sulphonamide (X)

L.l OH (1) 71, NH, (1} WC1 cC1

| —_— —
CH3CHSO3E  (11) acid CHsCHSO3H  (11) K,CO; CHyCHSO3K

(1) (n (VD)
AC 20 40,0 PC1s
0 AC NHAC c1
CHyCHS03K \ CHyCHSO3K . CHyCH-50,C1
(VIT) (VITT) | | ( IX)
c1 WD
CHyCHS0, NH,

(%) '



The chief point in connection with the chemistry .
- of bisulphite compounds 1s their Instabllity, l.e., the
reaétion, which leads to thelr formation, is readily
reversible and markedly affected by the presence of acids
or alkalies. In these e-hydroxysulphonates, the carbone-
sulphur linkage 1s far more labile than in a simple alkyl-
sulphonic acid,

If the initlial step in the dissociation of this
bisulphite compound results in the following lons,

r— * -~
H H :B:
1 . .
R—?—S%K:;‘: R: - C P9 0! + K
oH 10 0
H
. , - 3
RCHO + (H;0) ~_ 120 (X1) CN” _ ®CH(OMCH
0H™
RCH(OH), ——————3= BCHO + H,0

then the carbonlum ion (XI) moy easily stabilize itself
by loss of a proton to the solvent-water, and thus
regenarate the aldehyde. It conuld also combine with a
hydroxyl ion, forming an aldehyde hydrate which could then
}&Qﬁsumter. Both of these reactions would be sensitive to
the pH of the solution. In the presence of sodium cvanide,
the cyanide anion would combine with the cation (XI) to

produce the cyanohydrin,



Lauer and bangkammerer (loc.cit.) studied the
constlitution of the blsulphlte addltion of aldehyde and
ketons. Since the discovery of the first aldehyde and
ketone bisulphite compounds, many difficulties have been
encountered in attempting to decide between the a-hydroxy-
sulphite ester formula (a) snd a=hydroxysulphonic acid

formula (b) for these compounds.

R /OH R /OH
\c \c
7\ '
H 0S0,H H S03H
(a) (v)

But for proving a-hydroxysulphonic acid structure (D),

Raschilg and Prahl (loc.cit.,) submitted the reaction,

0H

/
CH;COCH,C00C,Hs  + CH, (-Hat))». CH,COCHCO0C  Hy
804K CH,805X

(H-01H) : V
o CH3COCH,CHpS03K -+  CHpC00C,Hg

GH, 503K

as indicative of structure (b), since, the clsavage products
were definitely sulphonic aclds. However, these investlgators
were not unmindful of the possibillity of intermediate formation
of methyleneaceto-acetic ester with subsequent 1,%-addition of

potassium bisuiphite.
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CH;COCH,CO0C,H; CH20

CH3C0CC00C, Hs KHS03,
CHa '

CH3C = C COOC,Hg CH3C — CHCOOC , Hy

I

0 CH,S0,K

OH CH,S03K

Backer and Mulder ( Rec.trav.chim., 19éé,§g,u5u)
have introduced independent evidence for the hydroxy
sulphonic acid structure, for a-zmlno methane sulphonic acid
( NH,CH,S03H or NH; CHQSO3), obtained by treating formaldehyde
bisulphite with ammonla contains s carbon-sulphur linkage.
Raschig and Prahl (loc.cit,) have reported that the action
of potassium hydroxy-methane .;sulphonate (formalde.hydeA
potassium bisulphite) with‘compounds containing reactive
methylene groups end few phenols gave their sulphomethylated
products. Thls type of sulphomethylation reaction consis%s
of the replacement of a hydrogen atom by an alkali -
sulphomethyl group -(-CHySO3M). _

Suter, Bair and Bordwell (J.Org.Chem,, 1945,X,%70)
>carr1ed out the sulphomethylation reaction of compounds
containing active methylene growps, e.g. ethyl acetoacetate,
ethyl malonste, ethyl-n-butylacetoacetate and phenyl-
acetonitrile with an aqueous so;uﬁion of formaldehyde
sodium bisulpliite. The condensation of ethyl acetoacetate
with an equilvalent quantity of potassium hydroxymethane'
sulphonate In the presence of one-tenth as much alkali gave

mono sulphomethylated ester. But attempts to prepare the
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disulphomethylated campound, using excess of formaldehyde
and sodium bisulphite were unsuccessful. However, when
formsldehyde and sodium sulphite were used, a2 good yleld

of disulphomethylated ester was obtained. On the other hand,
substances such as alkyl or aryl ethers, 2-nitropropane,
c-picoline and benzamide were not sulphﬁmethylated under

the reaction conditions ; but the reaction with some phenols,
viz,.,2-naphthol with formaldehyde and sodium sulphite gave
sodium 2-hydroxy-l-naphthylmethanesulphonate. Further, they
have observed that in the sulphomethylation reaction, it

was not likely that the hydroxymethyl compound was
ordinarily formed 2s an intermediate. Since, it has been
found that z-hydroxy-l-naphthylmethanol does not react with
sodium sulphite under the conditions employed in the
sulphomethylation reaction. Again, they attempted to condense
melonic ester with e&ual amounts of formaldehyde and sodium
bisulphite, with one-tenth and one-half the molsr ratio of
8lkali and with even an equivalent amunt of sodium sulphite,
but no reactlon took place in any run even after stirring
long periods at room temperatu;e,but by using two moles of
sodium sulphite with one mole of 40 % formaldehyde and one
mole of malonic ester, 1ts disulphomethylated product was
obtained.

Shearing and Smiles (loc.cit,) carried out the
above experiment, however, the occurrence of this alcohol
along with the product has not been'confirmed. Instead,

/ di-2-hydroxynaphthyl-l-methane has always been met with,

in fact a relatively large amount of this substance
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evidently arising from the condensation of 2=naphthol with
formzldehyde ( Manasse, Ber., 189k, 27, 2l12 ) 1s liberating’

at early stage but this Adlminishdsas the reaction proceeds.
Further experiment has established the fact that di-2-hydroxy-
naphthyl-l-methane 1s resolved by hot aqueous sodium sulphite
into sodium 2-naphthoxidé and sodinum 2-naphthol-l-methane-
Sulphonate accor&ing to reaction (Ia) ; moreover, the

1’process is reversible and according to reaction (Ib), the ~.1
methane derivative belng readily formed from the éulphbnate

with excess of naphthoxide 2s under:

' O (+ Na, so3,1u)
9 <~Na= S%M %S%Na
OH . ONQ_ )

But,not all derivatives of di-2~hydroxynaphthyl-l-
methane are so readily resolved by sulphite as the parent
substance, viz., the 6,6'~dibroms derivative remains almost
unattacked under the same conditions. When 6-bromo-2-
naphthol is used instead of 2-nephthol in the reaction with
sodium sulphite and formaldehyde, the yields of 6-bromo-2-
naphthol-l-methanesulphonate are obtained together with
bis—(6-broub-é-hydroxynaphthyl)-1~methane; which was
identical with a sample of bis-(6-bromo-2-hydroxynaphthyl)-
l-methane obtained by the method of Fries (Ber., 1906,:19,
%39) from formaldehyde and 6-bromo-2-naphthol in presence

of sodium acetate. For these reasons it is concluded thst

-
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In the original, the source of 2-nsphthol-l-methane-
sulphonate is at least two-fold $ Tission of the methansg’x
derivative and condensation of sodium-2-naphthoxidé with
formaldehyde bisulphlte according to reactions (I2) and
(Ib) as shown sbove,

Here, the support for the process of Cohen and
Clutterbuck ( J. Chem, Soc., 192_:3, 123, 2510 ) has not
been found in the isolatioﬁ‘of 2-hydr0xynaphthy1-1-methanol,
but since the conversion of this into the sulphonate- by
sodium sulphite is without doubt éttaingble. According to
patent literature (D.R.P, 87335), the soaium 2-naphthol-l- |
~ methanesulphonate from formeldehyde and sodium sulphite
supports the process of Sﬁearing and Smiles in the formation '
of di-2-hydroxynaphthyl=-l-methane. Thus, from the present
_ condensatlon reaction of acetvacet arylamides (2 molas) with
sodium hydroxy ﬁethane sulphonate {1 mols) areiobt&ined
only the methylsne bls-derivatives of acetoacet arylamides,
the formation of which supports the process of Suter, Bair
and Bordwell (loc.cit.) as well as that of -Shearing and
Smiles (loc.cit.j ) \

Ybshiro Ogata and Masaya Okano (1oc.cit.5 studied
the condensation of dimethylaniline with formaldehyde and
\ obtained p,p'-tetramethyldiaminodiphenylmethane (XID). The
mechanism of'the reaction was described as the slow
irfeversible—formation of, p-(CH3)2N;06Hu.EHé,fr0m
dimethylaniline and the conjugate acid of formsldehyde,

followed by the rapid condensation of the product with g

rd
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second molecule of dlimethylaniline. Thusg
+ -+
CHyO0+ Ho0 ———— CH,0H + H,0

» +
(cHg)z_N—@ + Cl?}_O‘H L — (CH'_A,);LN —-—@ CHy + H,0 (Slow)

ccﬁawlr«@ v oml ‘@’-N(Cﬁs)z
(CH3)2.N‘@ ‘ (H, /N N(CH3 )y + H+ (Fa.st)

cXIny )
Pratt and Green (J. imer. Chem. Soc., 1953, 73,

275) treated n-heptaldehyde with dimethylaniline 2nd obtained

\ 1,1-bils-(p-dimethylaminophenyl)-heptane in presence of
p=-tolnenesulphonic acid monohydrats as ecatzlyst In
sufficient quantity of benzenae.

. Smith and Welech (J.Chem.Soc., 193%,1136 ) prepared
methylenebisaéunitroaniline from p~-dimethylaminobenzyl
alecohol 2nd o-nitroaniline in the a2bsence of a catalyst at
130°C in one hour. Dimethylsniline and dimethylaminob?nzylu
9lcohol with one drop of hydrochloric acid gave 4,l4'.
tetramethyldiaminodiphenylmethane.,

Bruson (Chem.4bst., 1946,40,351 ; U.S. 23834kl
1945) studied the reactions of acrylonitrile in presencs
of alkall with acetoacetic ester, viz., acetoacetic ester
and acrylonitrile in dloxane with Me;(PhCH,)IH gave
ethyl bls<{2-cyanoethyl)acetoacetate. In a similar manner,
reaction of acryloniﬁrile with acetoacetanilide in dloxane

containing Me;(PhCH,)IDH ylelded bls-{2-cyanoethyl)



écetoacetanilide and reaction with o-chloro acetoacetanilide
gave bls-{2-cysmoethyl)acetoacet-o-chloroanilide,

Burnett and Hammett (J.Org.Chem., 1958,23,770)
employed the reaction of dimethyl-m-toluidide with
formaldehyde in a dioxane-water medium and obtained ’+,1+'-
methylenebils(-dimethyl-m-toluidide) (XIII). It was expected
’that the reac?ion would occur in two steps, of which the
first would be rate determining uﬁder conditlons of moderste

aéidity using perchloric acid.

[:::l HCHO — 10 l:::ICHlOH
" —
(CHz),N CHa (CHN CHy

CH,0H l :
SHINS NSNS
(cHa)N CHsy (N CHy  (cny CHy HsC N(EHy),

<X
The possibility of isolating the substituted

benzyl aleohol (BA) under conditions of high acldity
(Smith and wélch, J. Chem.Soc., 1934,730) suggested,
however, that there is en inversion of relative specifié
rates K;/K, as the acldlty of the medium is increased. -But
the conclusion was drawn that the rate of the reactlon is
markedly accelerated by 6xygen, the major product remalining
was the above mentioned diphenylmethane derivative.,

Paul Pastour (Compt.rend., 1953,237,109% ; Chem,
Abst., 1955,49,161% g.) condensed acetoacetanilide with
aliphatic aldeh&des and obtaine@ the bis-derivative of the
formula RCH(COCH3CHCONHC¢Hy). in pure or alcoholic pyridine.
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If traces of piperidine are used, instead, substituted
-cyclohexanolones are obtained. Thus, acetaldehyde and
écetoacetanilide refluxed with alecohol in pyridine gave
ethylidenebis-{acetoacetanilide).

Schwarz et 2l. ( Brit.Pat.Mo. 164002, 1925 ;

- Chem, &bst., 1927,21,592 ) treated a secondary aromatic-
aliphatic amine with CH,0 and bisulphite and obtained Na-l-
phenyl»2,é~dimethyl=5~pyrazolone-h-methylaminomethylsulphite
(X{IV) and NMa<N-methyl-p-phenitidinemethylsulphite (XVI).
Methylenebis~1-pheny1-2,é~dimethy1-#«methylamino~5-
pyrazolone (XV) is obtained by heating with CH,0, the
mixture of amines produced by wmethylating l-phenyl-2,3-
dimethyl-b-amino-5-pyrazolone, while methylenebis—N;methyla
phenitidine (XVII) is obtained by treating with CHy0, the

crude Nemethyl phenitidine obtained by methylating

phenitidine.
"CHzSO_%NQ-
H3C - N—I:’-(H3 H3C—[—,__—T/]— III —_ CHx——f‘il ———“—J\_ | CHy
. N N
o) NVN‘CH3 cHy N N3 CHy N“ “CHy
CeHs ’ CeH CeH
<X1V) ¢H, 503 Na. el <XV i
N N — CHy— N
kH3 éH é OGH
(%V1) <XVID)

Jean D'ecombe and Monique Pre'tot ( Compt.rend.,
1954,239, 1502 ; Chem.Abst., 1956,50,207 ) obtained
hydroxymethylacetoacetanilide with equimolecular mixture
of alcoholic acetoacetanilide and 30 % formaldehyde without

catalyst j; while acetoagetic ester under the same condition
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d1d not react with formaldehyde. But acetoacetanilide and
formaldehyde when treated with 0.4 N NaOH solution from
which on acidification with acetic acid gave the compound
of the type (PhNHCOCH,CH,CHCOCH;CONHPh). Further, they
stated that three moles of formaldehyde with two moles of
acetoacetanilide gave methylenebls-acetoacetanilide,
Instead Sf hydroxymethyl acetoacetanilide. ‘ _

( Neik et ale. ( J.Ind.Chem.Soc., 1932,3&71 3 ibia.,
1930,7,145 ) studied, interalia, the reactions of thionyl
chloride with organic compounds coﬁtaining reactive
methylene group and concluded that the course of reaction
entirely depended on the conditions of the experiment. The
reactlon of thionyl chloride with phenols, phenetoles and
alcohols in presence of anhydrous aluminium chloride gave
rise to sulphides, but sulphoxides are also obtained under -
changed conditions. Hére; thionyl chloride behaves, as if |
it was a mixture of sulphur dichloride and sulphuryl chloride
(250C1, SCl, + S03C1,) and its reaction with acetoacet
arylamides and malon diarylamides respectively is found to
give thiqbis-derivatiVes of the type (XVIII) as under:

tCo COR!
" e s cx’ )
REMOC ‘ oo v
(XVIII)

‘(Where,R 1s phenyl,tolyl,xylyl,etc.groups 3 and R' is -CH;
or -IHR group.) ' \
The above course of ‘reaction,where only one hydrogen

atom of the molecule takes part,is explained on the fact that

~



the second hydrogen ztom bécomes sluggish aftef'the first
ohe 1Is replaced by a substituent from the compounds
containing reactive methyléne group. ] _
- Naik and his collaborators ( J. Chem. Soce, 19é1,

119,379 3 1922,121,2592, ete.) have shown that the hydrogen
atoms of the reactive methylene group,slituated between the
two carbonyl or negative groups characterised by mult{ple
bonds,l.e. =C0,CH,,C0-, -CO,CH,.CIL, are active and these
active hydrogen atoms take part into the reactions. They
have observed that the reactivity of hydrogen atoms
increases In direct proportion to the increase in the
reactivity of thg cérbonyl group with its attached groupings
aﬁd during the course of their investigations they have
noted that in a series of compounds of the following types,

{1) CH,(CONH,), (2) NH,COCH,RCONHR (3) CH,(CONHR),,

(%) CaHs0.C0.CHaCONHR (5) CHyCOCH,CONHR

(6) CH2(COOCaHs)2 (7) C2H;0.CO.CH,CN,

the reactivity of the hydrogen atoms, which is'less
pronounced in (1) becomes more aﬁd mre manifest witbh
increasing negative characters of the adjoining groups
upto- (7)« The hydrogen atoms of reactive methylene group
~CHp= of acetoacet arylamides are, thus, involved in the
present reaction with sodium hydroxymethane sulphonste,

in which case the replacement of hydrdgen atoms from the
amide molecule 1s successive and not simultaneous, when one
atom of reactive methylene hydrogen 1is being replaced by a
substituent, the other hydrogen atom in the same molecule

becomes sluggish j and this differential activity, as has



been manifested in the abave type of compounds, is in
complete accord with the'hypothesis put forward by MNaik
and his collaborators. _

Robert Lepetit (Attl accad.Lincel., 1917,26,
126 3 Chem.Abst., 1918,12, 566) prepared sodium p-ethoxy
phenyl-sminomethanesulphonate (Bto CgH, NHCH, 305 Na.Hy0)
from NaHS0; acting on a molscular mixture of CH,0 and
p-phenetidine in water-alcohol at 75-80°C. The work was
extended to the sodium aminomethanesulphonate derivatives
of aniline,o-toluidine,xylidine,o-anisidine, a-and g-
naphthylamine and o-chloroaniline. Knoevenagel and
Mercklin (Ber., 1§04, 32, 4089) prepared diethylamino-
acetonitrile from a mixture of CH,0 and NaHSO; in the
presence of NaCland (C,Hjz),NH.

Riesz et 2al. (Trave.members soc.chim.biol.,.
1943, 25, 106% 3 Chem, Abst., 1947, 41, 5818 ) found the
method for detectling CH,0.NaHSO; in the presence of its
condensation products with amino or guanidino compounds
consisting in heating with Ba(04C),, removal of the
liberated CH,0, formation of BaS03 and titration of S03”
lodometrically. The MNa-N-methanesulphonic acld derivative
of bemethyl-7-aminocoumzrin was obtained from H-methyl-7-
aminocoumarin with a concentratedAaqueous solution of
NaHS03 and CH,0 at 95-100°C. The sbove water soluble
sodium salt gave bluish violet fluorescence, which is found
to be a more whitening agent for wool and cotton ( Chem.

Abst., 19\50’ .,'_L'):L" 6160 ; Ciba 1td.)

o
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Methylene -bis{acetoacet %rylamides):

Here in this pért IIT acetoaéét arylamides, which
contain reactive methylene group, have been treated with
sodium hydroxyds methane sulphonate. Reactions with potassium
hydroxyie methane sulphonate with compounds containing
reactive metﬁiene group, have been found to give
sulphomethylated products ( Raschig and Prahl, (loc.cit.).
This work gave an impetus to investigate the Interaction
between so@ium hydroxy methane sulphonate and acetoacet
arylamldes,where the expected sulphomethylated product, i.é.
the sulphonatlon of the hydrogen atom of the reactive 4
methylene group, was: not obseryed, but insﬁead the products
of reaction were found to be methylene bis<Zcetoacet
arylamides).

. The reqﬁired acetoacet arylamides were prepared
by the method of EWinswand King (loc.cit.) by refluxing the
primary amines and ethyl acetoscetzte for one and & half
minuteg,as modlfled by Neik et al. (J.Ind.Chem.Soc., 1932,
9, 127 ; 1943,20,384 ). |
Thus, acetoacetle ester (0.01 mole) was mixed with
aromatic amine (0.0l mole) in & conical flask with an air-
condenser, and the mixture was heated quickly to boiling
for one and a half ﬁinutes. On cooling, fhe acetoacet
arylamide crystallised out, which was filtered and washed
with‘a mixture of benzene and petrol (1l:l), till 1t wes
free from the ester and amine. It was then, crystalllsed
from benzene as white needles. In the same way by slightly

varylng the time of boiling, the other members of acetoacet

.
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arylamides have been obtained.

Preparatidn of methyliene bis-(acetoacet arylamide)

Two moles of acetoacet arylamide and one mole of
sodium hydroxy methane sulphonate were refluxed in 90 % methyl
alcohol for 3 hours on a sand bath. It wes then dikuted with
water and a whilte product appeared on cooling. The crude
product, after filtering, was crystallised from acetic acid.

4 number of other methylene bis<@cetoacet arylamides) were
similarly prepared (Mehta and Patel, Current Science, 1960,

29,95). The reaction may be expressed as under:

H3C0G //COCH3
CH, + OHCHpS03;Ma + CHp
\

RHNOC , CO NHR

(=H,0) |(~NaHS03)

H,yCOC Y /9063@
CH ————— CH, — CH
N\

RHNOC ' CONHR

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

The above reactlon is believed to have taken place
according to the following two courses:

First course may be visualized through the
elimation of water by the Intermedlate formation of sulphonate
(II), with which the reactive hydrogen stom of the methy;ene
group -CHy=0f unreacted molecule of the amide (I) simultaneously

interacté, yieldineg only the corresponding methylene bis-
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derivatives (IIT), with the elimination of sodium bisulphite,

and then the overazll reaction is expressed‘as s
AL

COCH; COCH;
CH, + OHCHpS03Na ———>— | NaSO03H,CCH
(=Hz0) AN
CONHR CO NHR
I IT
IS —)
IT + T
H3COC l ~NaHs0,4 COCH,
AN /
HC CH, CH
RHNOG CONHR
III

The second coursge may be through the elimination

[ 4

PO

A

first of sodium bisulphite by the intermediate formation of

hydroxy methyl derivative of acetoacet arylamide (IV),

with which the reactive hydrogen atom of the unreacted

molecule of the amide (I) simultaneously interscts with the

elimination of water, yielding only the corresponding methylene

bis-derivative: (III) as under:

H,C0¢ . COCH,4
(-NaHS04)
CH, + OHCH,SO;Ma >—| HOH,CCH
N\
RHIDC CONHR
T v
(W) + (1) ————> /m: CH, CH
RHNOC

IIT

COCH,

CONHR
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As has been abserved by Suber et al. (loc.cit.)
in the sulphomethylation reaction of 2-naphthol with
formaldehyde and sodium blsulphite, the intermediote
formation of 2<-hydroxy-l-naphthyl methanol is unlikely ;
and in’ the formation of di-2-hydroxy-naphthyl-l-methane by -
Shearing and Smiles (loc.clt.), the occcurrence of hydroxy '
" methyl compound was not confirmed. Hence the support is
given to the first course of feaction, which takes place
through the intermediate formation of a suliphonate.
Moreover, it became possible only in the case of the
interaction of acetoacet-l:2:4-xylidide (2) with sodium .
hydroxy methane sulphonate, when taken in equimolecular

proportion, to isolate the Intermediate sulphonate as

under:?
coths | COCH
¢Ha (+ OHCH S03NQ) O SHLéCH/ 3
CONH CHyTThro) “3 S CONH CHj
HzC (B)+(a) HsC
@ H}COC\ yCOCH?o
' HC CH,—— CH
H3C @»Hoc | \com»@ CHy+ NaHSO,
CHy
HC

e

fhe above sodium szlt of hydroxvmethane sulphonate of
acetoacet-1:2:k-xylidide (b) was separated, which on
analysis, gave the following results. ‘
Required 2 N = }.36 % 3 found % N = 4L 45 4 , whose
molecular formula is, C,3K;¢05NSFa, and m.p. is 205°C.
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But the above cbmpound (b) when further réfluxed
wlth compound (2) in 90 % methanol gave methylene bis-
(acetoacet-1:2:k-xylidide) (ec), melting at 230°C, which, as
ususl, was also directly obtained, on refluxing, the
reaction mixture of acetoacet-l¢2:4-xylidide ( 2 mols) with
sodium ﬁydroxy_methane sulphonate ( 1 mol.) for a longer
éime. Mixed melting point with methylene bis-(acetoacef-
lzéeh-xylidide),described above, was not depressed.

Again, dimedone (5,5-dimethyicyclohexanedione-l,é),
which econtains reactive methylene group, when treated with
formal&ehyde, gave a known bils-(dimedon)methane, which gave
a melting point 188°C '( Ber. VII,888). This very bis-
(dimedon)methane (I) melting at 188°C, was prepared from
dimedones ( 2 mols ) and sodium h&droxy methane sulphonzte
( 1 ml ) by refluxing in 90 % methsnol. Thus, ‘

He (S CO ‘ : [0- CHychy
; C CH; L OH- CHy SOz Na + HZC c
he' o ‘ ‘Co- ¢k, MCHy
Hi0 4
H2 o ~ Na HSO03 o
H3C‘ CHg
~' CH)_ ’
H,C ‘ cHy
Hy © 0 Hy
<l

Similarly, two molecules of 2-naphthol and sodium
hydroxy methane sulphonate ( 1 mole ) in 90 Z methanol,
gave di-2~hydroxynaphthyl-l-methane (ID), which melted at
199°C. Shearing and Smiles (loc.cit.) obtained the same



102

di-2-hydroxynaphthyl-l-methane (m.p. 199°C) by condensing
2-naphthol, formeldehyde and sodium sulphite. Thus,

oH oH

O H + OHCH2S02 Na + H O

) g ‘

9 PR
— NaHSO3

OH Y OH
7\ © CHy —— / N\

C1ny
The above reactions indicated thezt the hydrogen

atom of the reactive methylene group in case of dimedone
and the a-hydrogen atom in case of 2-naphthol interscted
wlth sodiuvm hydroxymethane sulphonate with the formation

of the respective methylene bls-derivatives.

Molecular weicht by Rast method ¢ ,
0.0088 gm. of methylene bis-Ecetoacetanilide) was

Intimately mixed with 0,1 gm. purely sublimed camphor.in a
glags tube. The other end of the tube was sezled, and heated
in a paraffin bath till the contents of the tube were
completely dissolved. Tn order to prépare a homogenous mass
of the mixture the tu%e 1s cooled and the mass is redissolved
by heating. The freezing point of the mixture was found to

be 1§6°C and thet of the camphor was 175.8°C. The mplecular
weight of the bis-compound 1s thus calculated as 359.08, |
while its theoretical molecular weight of the fornmula,
C21H220,M,, 1s 35%.0
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wt.of compound taken.

1}

Mol.Wte = 1000 gX . where, g

AF K = F,P.constant for
camphor
A = observed depression

in F.P.

F = wt.of camphor taken.

*, ¥ol.wb. = (1000 x 0.0088 x40 ) _ 359 08
( 9.8 x 0.1 )

The following acetoacet arylamides, accordingly,
are prepared : )

(1) Acetoacetanilide (2) Acetoaceét-o-toluidide
(3) Acetoacet-p-toluidide (4) Acetoacet-o-chloroanilide
(9) Acetoacet-m-chloroanilide (6) Acetoacet-p-chloroanilide
(7) Acetoacet-o-anisididé (8) Acetoscet-p=phenitidide
(9) Acetoacet=l:2:haxylidide (10) Acetoacet-l:3el-xylidide
(11) Acetoacet-a-nsphthylamide and (12) Acetoacet-p-
naphthylamide.

The following methylene bis<acetoacet arylamidésy
thus, prepared from the above mentioned acetoacet

at&lamides,using sodium hydroxy wmethane sulphonate:

H3coC _ COCH,
o @ /HC CH, CH\ @
3 HNOC CONH Ry
P’\Z R’\ . R R,

VY1)
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" (1) Methylene -bis-{acetoacetanilide)
(VI,» R,=R"1 = Ry =Ry = 33 = 3'3 = H) '

(VI’.-RiﬂR’l = CHy § Rp=R'p,=R3=R'; = H)

(3) iethylene bis-(acetoacet-p-toluidide)
(VI, R3=R'; = CHy § Ry=R'y = Rp = R', = H)

\(4) *Methylene bis;(acétoacet-o-chlorganilide)
(VI, Ry=R'y =ClL 5§ R, = R'p'= Ry = R'3 = H)

(5) Methylene bis—(acetoacet-ﬁ-chloroanilide)
} (VIS Ra=R'p = c1 H Ry =Ry = Rs =R'3 = H)

(6) Methylene bis-{acetoacet-p-chloroanilide)
‘ (VI, Ry = R'3 =Cl § Ry = R'y = Rp, = R'p = H)

(7) Methylene bis-(acetozcet-o-anisidide)
(VI, Ry = R'y = O_CH3 3 R, = R'2'= Ry = R'3 = H)

(8) Methylene bis—(acetoacet-p-phenitidide)
(V.T., R3 = 3'3 :00235 y 31 ='R’1 = Ry = R'y = H)

(9) Methylene bis-{acetoacet-l:2:h-xylidide)
’ (VI, R;=R’1=R3=R’3=CH3;B.2=R'2=H)

(10) Methylene bis-(acetoacet-1:3sk-xylidide)
(VI, R, = R'3 = Ry = R*'3 = CH; § R, = R'y = H)

(11) Methylene bis-(acetoacet-a-naphthylamide)

HaCOC~ /C\OCH_;;
HC—~CHa—CH
/ “Nnnoc/ "SCONH

(12) Methylene pis—(acetoacet—$~naphthylamide)

HaCoC /COCH;
CH

HC-CHyp- N
NHOC/C \comu,

»
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BEXPERIMENTAL

Methylenebis-(acetoacetanilide) ¢
Acetozcetanilide (3.5 gs § 0.02 M) was dissolved
in 20 ml. methyl alcohol to which was added solution of
sodium hydroxymethane sulphonate in 5 ml. water ( 1.3% g.3
0.01 M) and the reaction mixture was refluxed on a sand-
bath for 3 hours. 50 ml. of water were added %to it at
roonm temperature, the resulting product was then filtered
and crystallised froﬁ acetic acid, m.p. 212°Q. Yield 1.9 g.
Analvsls ¢ | ‘
%.318 mg. of the substence gave 10,846 mg. of
carbon dioxide and 2.362 mg. of weter.
9.6k mg. of the same substance gave 0.65% ml.
of nitrogen at 33°C and 758 mm. pressure.
68.54 %
68.83 7%

6.12 %
6.05 %

N

7454 %o
7.60 %,

..
]
ae

Found e C
C

i

Iy

H

Ca1Ha20, T requires @

-
1l

e

Methylenebis-(acetoacet-o-toluldide ):
Acetoacet-o-toluidide (3.8 g.}}was digsolved in
25 ml. methyl alcohol to which was added solution of

sodium hydroxy methane sulplonate in 5 ml.wafer(l.3% z.)
and the reaction mixture wss refluxed on a2 sand bath for
3 hours. 50 ml. of water were added to it at room
‘temperature, the resulting product was then filitered and
crystallised as above, mep. 179-80°. Yield 1.9 g.

Anglysis ¢ '

4,112 mg. of the substance gave 10.580 mg.
of carbon dloxide and 2.434% mg. of water.
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9.10 mg. of the same substance gave 0.585 ml."

of nitrogen at 33°C and 758 mm. pressure.

i
i

Found e C=70.20% 3 T=56.62%

6.64 %

N = 7,15 %o

7.10 %.

b 1]

N

Ca3Ha60uN2 requires ¢ C =70.03% 3 H

e

Methylenebis={acetoacet-p-toluldide):

Acetoacet-p-toluidide (3.8 z.) was dissolved
in 25 ml. methyl slcohol to which was added solution of
(sodium hydroxymethane sulphonste in 5 ml. water (1.34% g.)
and the reactlon mixture was refluxsd on a sand bath for
3 hours, 60 ml. of water werd added to it at foom
temperature, the resiilting product was then filtered and
crystallised as above, m.p. 187°C, Yield 2.0 g.

Analysis ¢ '

6.356 mg. of the substance gave 0.332 mi. of
nitrogen at 31°C and 761 mm. pressure.
6.87 %.

7410 %

Found. ¢« N

i

Ca3HagOula requires : N

Methylenebls-(acetoacgt-0-~chloroanilide) : -

_ Acetoacet-o-chloroanilide (4.20 g.) was dissolved
in 25 ml. wethyl slcohol *to which wes added solution of
sodium hydroxy methane sulphonate in 5 ml. water (1.&% 2e)
and the reaction mixture was refluxed on a sand-bath for
3 hours. 60 ml. of water were added to it at room temperature,
the resulting products was then filtered and crystallised
as above, Mep. 165°C, Yield 2.5 g.

Analysils ¢
6.56 mz. of the substznce gave 0,357 ml., of

nitrogen at 30°C and 761 mm. pressure.



167

6.0% 7.
6.43 4.

N

Found

(1]

N

1

C21H204,MCLl,; requires

Methylenebis-{acebtoacet-m-chiorganilide) ¢

Acetoacetamwchloroanilide (4.20 g.) was
dissolved in 25 ml. methyl alcohol to which was added
solution of sodlum hydroxy methene sulphonate in 5 ml.
water (1.34% 2. ) and the reaction mixture was refluxed
on & sand-bath for 3 hours. 60 mli. of water were added
to it at room temperature, the resulting product was then
filtered and crystallised from acetic acld, m.p. 172°C,

Yield 2.4 g.

Analysis @

4,628 mg. of the substance gave 9,704 mg.
of carbon dioxide and 1.920 mg. of water.

5,606 mg. of the same substance gave 0.342 ml.
of nitrogen a2t 32°C and 756 mm. pressure.
4,64 4
4. 60 %

C =57.62 %

57.93 %

= 6079 %0

6.43 7.

Found

»0
we
3
.
=
f

]
1]

Ca1Hz90,N2C1l,  reguires e

we
=
]

b 1]

Methylenebis-{acetoacet-p-chloroanilide) ¢

Acetoacet-p-chloroanilide (4.20 g.) was dissolved
in 25 ml, methyl aleohol to vhich wes added solution of
sodium hydroxy methane sulphonate in 5 ml. water (1.3% g.)
and the reaction mixture wes refluxed on a sand-bath for
3 hours. 60 ml. of water were added to it at room temperature,
the resulting product was then filtered and crystallised

as above, mep., 152°C, Yield 2.3 g.



Analysis ¢
9.1% mg. of the substance gave 0.510 ml. of

nitrogen at 33°C znd 758 mm. pressure.
9.48Img. of the same subshtance gave 5.10 mg,

of silver chloride.

1]
]

Ci
Cc1

Found s N =6,209 15.92 %,

16.32 %,

o

1l

e

C21ﬁaoDuN2012 requires ¢ W= 643 %

Methylenebls-{acetoacet-o-anisidide)

| Acetoacet-o-anisidide (4.0 g.) was dissolved in

15 ml. methyl alcohol to which was added solution of sodium
hydroxy methane sulphonate in 5 mi. water (1.34 g.5 an& the
reaction mlxture was refluxed on a sand-bath for 3 hours.
50 ml. of water were added to it at room temperature, the
resulting producﬁ wad then filtered and crystallised from
acetic acid, m.p. 148°C, Yield 2.% g,

Analvsis ¢

4.39% mg. of the substance gave 10,372 me.
of carbon dioxide and 2,436 mg. of water, '

6.64 mg, of the same substance gave 0,386 mil.
of nltrogen at 28°C and 761 mm. pressure, ‘
54,42 4
Ca3Ha 406N, requires ¢ C = 64,77 4

"-D6.60 %a
6.57 %o

Tound s C H

6.20 %
6.15 %

i
we
{

s

.
1}
e
=
1]

Methyienebls-(acetoacet-p-phenitidide)

Acetoacet-p-phenitidide (4.L10 g.) was dissolved
in 25 ml. methyl alcohol to which was added solution of
sodium hydroxy methane sulphonate in 5 ml. water(l.éh g.)
and the reaction mixture was refluxed on a sand-bath for

3 hours. 60 ml, of water were added to it at room temperature,
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the resulting product was then filtered and crystallised
as above, m.p. 188°C, Yield 2.6 g.

Analysis s -

6.76 mg. of the substance gave 0.337 ml.of
nitrogen at 30°C and 761 mm. pressure.
N = 5,82 %,
Ca5H3406M requires ¢ N = 6,16 %.

Found

*"?

Methylenebig-(acetoacetzl42:shoxyiidide ) ¢

Acetoacet-l:2:haxylidide (4.10 g.) wes dissolved
in 25. ml. methyl alcohol to which was 2dded solutlon of
sodium hydroxy methane sulphonate in 5 mi. water(l.é# g.)
and the reaction mixture was refluxed on a sand-bath for
3 hours. 60 ml. of water were added to it at room temperature,
the resulting product was then filtered and crystallised
from acetic acid, m.p. 230°C, Yield 2.8 g,

fnelysis ¢

6.52 mg. of the substance gave 0.366 m. of
nitrogen at 31°C and 760 mm. pressure.
6.30 %.
6.63 7.

Found s N

i

CasH3404 N, requires : N

Methylenebis-(acetoacet-l¢3sl-xylidide) :
Acetracet-1e3sk-xylidide (4+.10 g£.) was dissolved
in 25 ml. methyl alcohol to which was added solution of
sodium hydroxy methahe sulphonste in 5 ml., water(l.3% g.)
and the reaction mixture wag refluxed on a sand-bath for
3 hours. 60 ml. of water wemeadded to it at room ;emperature,
the resulting product was then filtered and erystallised

as above, m.p. 202°C, Yield 2.6 g,
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Analysis ¢ A
4.24% me. of the substance gave 11.06% mg.

of carbon dloxide and 2.710 mg. of water. )
6.92-mg. of the same substance gave 0.%05 ml.
\of nitrogen at 31°C and 761 mm. pressure.
Found t C = 71,14 %
s C

= 71.06 %

it

=7,1%% ;3

| 6.59 %.
H=7.16% 3 N

6.63 %,

e
i

]

e

CasH3o0uNa requires

Methylenebls-(zcetodcet-ag-naphthylamide) :

Acetoacet-a-naphthylamide (4.54% g.) was dissolved
in 30 ml. methyl alcohol to which was addea solution of
sodium hydroxy methane sulphonate in 5 ml. water(l.3% g.) -
and the reaction mixture was refluxed on a sand-bath for
3 hours. 75 ml. of water were added to it at room temperature,
the resulting product was then filtered and cryétallised
from acetic acid, m.p. élh°C; Yield 2.8 g.

Analysis ¢
6.28 ﬁg. of the substance gave 0,327 nml.
of nitrogen at 30°C and 760 mm., pressure.
| Found N = 5.86 %.
ngﬂégﬁuﬁk i_ requires s N = 6,00 %.

-

Methylenebls-(acetoacet-g-naphthylamide) :
fcetoacet-g-naphthylamide (o 54 g.i was dissolved
in 30 ml.:méthyl alcohol to which waé added solution of.
sodium hydroxy methane sulphonate in 5 ml, water(il.34 g.)
and the reaction mixture was refluxed on a sand-bath for
3 hours. 75 ml, of water were added to 1t at room temparaturs,
the resulting product was then filtered and crystallised as
above, m.p. 208¢C. Yield 2.5 g. —
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fnalysis ¢
%.35% mg. of the substance gave 11.902 mg,
of carbon dioxide and 2.366 mg. of water.
| 8,860 mz. of the same substance gave 0,481
ml. of nitrogen at 34cC and 751 mm. pressure.
Found :C=74%.607% ; H=16.08%; N
Ca oHa 604, 1 requires ¢ C = 74,66 4 s H = 5.6? %

i

6.01 %.
6.00 %.

N

e

Big-(-dimedone)methane ¢

Dimedone (5,5-dimethyleyclohexanedions-1,3; 2.80 g.)
wag dissolved in 20 ml. methyl aleohol to which was added
solution of sodium hydroxy methane sulphonate In 5 ml.
water (1l.3% g.) and the reaction mixture was refluxed on a
sand-bath for 3 hours. 50 nml., of water were added to 1t at
room temperature, the resulting product was then filtered
and crystallised from alcohol, m.p. 188?0;

The identity of bls<(-dlmedon)methane was
established by comparing its meltinw polint and mixed melting
point with that of the authentiec samule.

Qin-hvdroxynanhthvl-lemethane $

2-Naphthol (2.88 gz. 5 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
3 hours. 50 ml. of water were added to it at room temperature,
the resulting product was then filtered and crysﬁallised
from acetic acid, mep. 199°C.

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

melting point with that of the authentic sample.
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