PART IV

Synthesis of bils-hydroxyquinoline

methanes by cyclisation of methylene
bls<@cetoacet arylamides)using acetic
anhydride and concentrated sulphuric

geid as the cyelising agent.
g o ) A



PART TV ‘

Theoretical

Kaslow =nd Reck ( J. 4mer. Chem. Soc., 1947,
£9, 864 ) have stated, that very few diquinolylmethenes

have been recorded in the litersture. Schuller (loc.cit.,)

[t

pr pered 5,5'-methylens bls-8=hydroxyquinoline by trestment

f 8~nydru ulnoline wilth " formeldehyde in concentrated
Xyq {

fote

sulphuric acid, Borsche and Xienitz ( Ber., 1910, 43, 2334 )

obtained 6,6'-methylene bis-quinoline by & Skraup reaction

O

on 4,ht-dianincdiphenyl methene, while Borsche and Moyer

loc.cit,) synthesised 6,6'-methylene bis-2-methylquinoline

by the action .of alenholic 2lkelil and acetone on 5,5'-

na

diisatylmethsne and decsrboxylation of the 6,6'amethylene
bls-2-methylcinchoninic acid which wag obtained from this
reaction., Monti end Verona (loc.cit,) heve reported a
orzparation of mebhylene bis-b-hydroxygquincline.

further, Kaslow et al., veported on the gynthesls
of severel 6,6!'Imethylene bis-lepidine -derivatives from

corresponding 6,6'.methylens bis-acetoacetanilides through
the carbostyrils and chlorolepidine derivatives. L, U'-
lethylene bis-zcetoacetsnilide was prepsred from Y,L'-
diaminodiphe nylmethane in acetone with diketene., 6,6'-
Methylene bis-b-methylcarbostyril (II) was obtained by

cyclising h,k’amethylene bis-acetoacetanilide (I) with

concentrated sulphuric =zcid. Thls reaction l1s expressed as: .

115
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HBC\ 4,*'0’H X | .
Y FCH2 -HyS04
HC YT
\ 1H20r HO
HO-CN

2

(1) ‘ (11)

211 synthesis of carbocyanines involve condensation
of two heterocycles, both of which contain’éctiVGe mnethyl
groups § with a l-carbon-atom compound which supplies the
third carbor aton in th@ trimethine bridge. Mills and Hamer
( J. Chem. Soc., 1920, 117,.1550 ) condensed quinaldine
ethlodide (ITI) with formaldehyde and obtained methylene
diquinaldine. They concluded that the above reaction is a
strict parallel to the condensatlon of acetoacetic ester
and related compounds with formaldehyde, which gives
’methylene bls-acetoacetlic ester and the compound diethiodide

of methylenediquinaldine (IV) has actually beer isolated

as under:?
~ + CHy 0 + /l
- CHg HaC \N
AN 3~
Csz"Iq'“) L I CZHS'
\ - \/ -
H,0
@:nj"—’—‘mrc“z'mz—__@ T
7/ \ AN
GHe 1 I GHs

CVv)
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Price, Leonard and Stacy\( J. Amer. Chem. Soc.,
1947, 69, 855 ) prepared Y-hydroxyquinolines with sulphur
containing wsUbstitfertss. using blling diphenyl ether as
the cyelising agent. For this they have applied the
ethoiymetilylmalonic ester synthesis to p;aminophenyl
sulphide procesded successfully to produce 6,6t-bls-
[F-(H-diethylaminool—methylbutylamina)-quinolyﬁ

sulphide (V) as unders

_ — — . _ —
‘ L ‘ QH
11 —
- CH >~
NH, NH N
e P — —2
HaC CH(CH)3N(GHs )y H3CEH(CHL)3 N (GHs) g,
NH NBH
— QO T
| -
N SN
(V)

Edgerton et al, (loc.cit,) prepared some
antiamebic agents which while prepering they obtained
5-chloro-7-diethyleminomethyl-8-quinolinol. (Vi) and
7,7'-methylene bis-(5-chloro-8-quinolinol) VII, as an
insoluble hizh melting by product. 3



Cl . Cl
' ~ -~ I ~
. ‘ - ’ CHy ~. -
GHg).NH N s N
( 2 5))_ )-c OH ‘ oH
(Vi) ‘ (V1)

During the period of reflux, the insoluble 5,5'-
methylenebis-(7;chloro-8-quinolinol) an isomer of VIT
gradually formed in aporeclable amounts. It was found that
methylene bis-compounds were insctive towards amebicidal
activity, -

Price, Lecnsrd and Reitsema { J. Amer. Chem. Soc. ,
1946, o8 1256 ) treated p- -m-chloroenilinoeamylates (VIII)

" in concentrated diphenyl ether 2nd obtsined bis«(m~chlor0phenyl)
urea IX. But at high dilution there was obtained 7-chloro-
h-hydroxyquinoline (X) along with 1,1-bis-(7-chloro-b-
hydroxy—3uquinoly1)-ethane (XZS, which conld also be formed

by convensatlor of 7-chloro-t-hydroxyquinoline with

2cetaldehyde,
9R

ocC, ’
[ : :] CH  (Con.Soin. ‘I : :] . [: w
I —————
CH o° NH CONH
a” NH 25 cl ~ G

°
j(i!} Cvisy UX)
" OH

-

X)

Dil.Saln.

(XI)
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Jean D'ecombe {(Compt.rend., 1953, 237,336-7 3
Chem. 4Abst., 195%, 48, 10022 ) used sodium acetate os a
catalyst In the condensation of aldehydes with compounds

contairing active hydrogen., Acetoscetonilidé in aqueous

gleohol with trichloroccetaldehyde In the presence of

> > R ! L)
sodium zcetate ylelded’trlchlorohydroxymethv;acetoscetanillde
(X{ITy, which, on cyellsation with sulphuric scid, gave

2-hydroxy-3=-{t~hydroxy-2,2,2~trichloroethyl)-t-methyl-

quinoline (XIII).
cocH, (Hs
/ 1,80

0L 000 —0H 2T n h CI'HCCl3
L) 3u S el

| \ : N“on OH

0H COTHC 4 LTS

(TIT) (x111)
Lydia Mnti, Veleria Cirelll end Berenlce Romeno

o]
=y
-y

ormeldehyde on y=hydroxyqelnolines in the presence of

CHq
o” o
l | *
CHy
N“TR
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N

This reaction is enalogous to the reactions with
6-hy§rokyqﬁinoline and p-nitrophenol or p~-nitrocresols. The
ldentity in behaviour of é~hydroxyquinoline and Y-hydroxy;
quinoline is attributable to the positions of the OH with
respect to the M-atoms in the two compounds. In 6-hydroxy-
quinoliné the OH may be regarded as in the p-positlon to
the N, as in p-nitrophenol, the OH and N0, are in p-position,
whereas in y-hydroxyquinoline, the QHIis in the p-position
to the N in the same ring. The relatively greater activity
of y-hydroxyquinolines is explainable by the Bonino theﬁry
of constitution of aromatic nuclei, 1.e. the presenca of
OH and N in the p-positiop.to each other disturbs the
systen of negative atoms and incgeases the activity of the
f-Heatom. In a-hydroxy-y-alkylquinolines, the OH in the
o-position forms an sctive system which makes the former
regct with formaldehyde as do Y-hydroxy-a-alkquuinoiines.

The y-hydroxyquinolines were prepared by.Lydia Hiafy
et al. (loc.cit,) based on the method of Limpach (loc.cit.)
. Thus, tﬁey prepared cyelic methylene ether of 2-méthy1-y-
hydroxy-3-quinoline alcoh§1 $ and cyclic methylene ether
of 2,8-dimethyl-, and 2,6-dimethyi-, -t-hydroxy-3-quinoline
alcohols, Methylenequinoline alcohols are insoluble in
agqueous alkeslies but soluble in concentrated sulphuric
acld and they do not give acetyl derivatives with acetic
anhydride,

1

In the Borsche-Berkout modification of the Lederer-
Manasse reaction, both 2- and k-hydroxyquinolines givé |
cyclic ethers( Ewing and Steck, J. Amer.Chem.Soc., 1946,68,
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2181 § ¥onti and Cirelll, Gazz. chim. ital., 1936, 66, 42 ).

iy R R Hy
. - t
N’ oH dl‘ H1504 N’ 0- CHl
(xV)H
_ , o cf‘o
oH \
CH
X Hewo Xy 7
N~ dil. H,50, , N R
CXYI)

(Where R = ~CHy or. -C¢Hs).

Price and Jackson ( J. Amer. Chem. Soc., 1946,68,
1282 ) carried out the.Mannich reaction of W-hydroxyquinoline
with formaldehyde and n-dibutylamine, giving 3-n—dibuty1-
aminomethyl derivative (XVII) as under:

: OH OH '
m " HCHO mﬁm(n-%%)m
HaCO ™™ N~"CHj. M- (C4Hg),NH HyCO N~ CHy~
(AV11)

_ The Lederer-Msnasse reaction with (6-or 8-)
hydroxyquinoline, formaldehyde and alkall giires carbinols
‘or methylenebls-diquinolyl derivatives (Menasse, Ber.,
1894, 27, 2409 ; Cohn, J.prakt. Chem., 1911,[ 27, 83 498 ;
Monti and Verona, loc.cit.). When sulphuric acld is used
2s ‘the condensing agent, the products are generally

diquinolylmethanes (Schuller, loc.cit.).



The typical reaction with 8-hydroxyquinoline, formeldehyde

and sulphuric acid gave 5,5'-methylenebis-(8-hydroxy-
quinoline) (XVIID)

i (Xvns) -
Keslow and Reymond ( J. Amer. Chem. Soc., 19%8,

70, 3912 ) obtained 6-hydroxy;‘5—quinolinemethami (XX) by
careful cleavage of dioxino{5,4-f"] quinoline (XIX). The
carbinol and dioxino compounds can be transformed by

hydrochloric acid to 5,5'-methylenebis-(6~hydroxyquinoline)
(XXI). '

Vd
“2‘2 CHy 4 CHy0AC ~ CHOH
)
CHsON ~
Y 4 =)
d .
N/ 2 14‘\ > N
T A3
(x%) < < (XX )
oH wo, ¥
CHy
N \ N

S (RX1D)
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E.Moelting ( Chimie et industrie, 1922, 8, 758 ;
Chem. Abst., 1923, 17, 473 ) found that 8-hydroxyquinolines
which are colourless, dissolve to yellow solution in alkali
and are fixed by metallic mordants, glving yellow with
aluninium and greywith ferric. When two moles of
8-hydroxj§uinolipe in hot aleohol with 1 mole of
formaldehyde in.the presence of hydrochloric acid ggve
big(8-hydroxyquinolyl)methane, which dyes mordants much
more intensely than 8-hydroxyquinoline.

When Y-hydroxy-6-iodocoumarin condensed with
formsldehyde gave 3,3'-methylenebis-(k-hydroxy-6-1iodo-
coumarin) (XXII)‘(Piséopo et al, Gazé.chim.ital., 1958,

88, 101 ; Chem. Abst., 1959, 53, 2216 ). Further Mentzer
et al, ( Bull soc.chim,, 1945, 12, 430 j Chem. Abst., 1947 ,
41, 42k ) observed that the two hydroxy groups are
essentlal for the antivitemin K activity of 3,3'-methylene
* bis-(4-hydroxycoumsrin), and methylation or esterification
of toth groups destroys the physlological activity.Bis(k-
hydroxy-3-counmarinyl) acetlc acid -(Pelentan-) has beeﬁ
prepared by Fucik, Prochazika and éeéﬁova,(Bull Soé.chim.
France 1949,‘99-103;) on condensation of ﬁ-hydroxycoumarin
with a solution of&glyoxilic acld. Hals (Chem. Listy.,
1951,k45, 76-81 ), used & peper chromatography for the
detectlion and identification of pelentan and dlcoumarol

and some of their degradation products in blood and urine.

In order to prepare anticoagulant substanGES'
t-hydroxycarbostyrils and formaldehyde ( Fucik, Prochazka,
- Hach and Strof j; United Pharm, Works, Pfague, Czech ;
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Chem. Listy, 1951, L45,, 23 ), on condensation, gave 3,3'-
methylenebls-f4-hydrocycarbostyril) (XXIII) as under:

On OH
o0 o N0 F

(xx11)
H
l

o OH 0
NN O HO™'y

¢ X3In)
Further, these authors conidensed 2,4-dihydroxy-

guinoline and glyoxilic acid and obtained 3,3'-bis-(i-
hydroxy-3-carbostyril) acetic acid (XXIV) wherezs 2,4
dihydroxynaphthyridine with glyoxilic acid yielded 3,3'-
me thylenebls-(2,4%-dihydroxynaphthyridine) (XXV). .

oH COOH OH

‘ N CH N
@f/gOH HO@

(xxwv)

OH OH

"Ni ~ CHy /! N\

AN AOH HO NN
({ XXV)

‘ Rastogi, Khanna and Dhar ( J. Sci. induétr. Res.,
1956, 15C, 177 ) prepared 1,2-bis-(8-methoxy-d=giinolyl oxy)
ethane (XXVI) from Yechloro-8-methoxyquinoline and the —
di-sodium salts of ethylene glycol.
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O0——(CHy = (H,

N
N ‘ ~
HhCOo OCH;
(RXVY1)
.Mex Boetius et al. (Germsn, 13870, 1957 § Chem. Absts.,
1959, 53, 11415) treated l-substituted carbostyrils with
carbonyl compounds at ralsed temperatures or with
unse turated ketones to give 3,3'-methylenebis-{4-hydroxy-
carbostyril). For exsmple 3, 3'-methylenebis—(l-methyl-h-
hydroxycarbostyril) and 3,3'-pr0pylidenebis-(l-phenyl-k-
hydroxycarbostyril) have been prepsred from l-methyl
(or 1-pheny1)-4—hydpoxycarbostyfil with 55 % formaldehyde
(or propionaldehyde) respectively, ]
L Rice et al. ( U.8.2,803,627, 1957 5 Chem. Abst.,
1958, 52, 2091 ), from Y-carbethoxy-6-hydroxyquinoline with
formaldehyde and appropriate secondary amines synthesised
compounds of low toxlcity j; characterised by physiological
activity, as antihistamine, bronchial dilators, medicaments
of respiratory disorders and arthritis. Goldyrev (Zhur.
Obshchel Khim., 1957, 27, 2837 ) prepared 2,2'-l,41.8, 8'
hexamethyl-6,6'-biquinolylmethane and the methylated
biquinolines were converted to dyes. The introduction of a
methylene bridge between the quinolyl groups reduces colou;
depth and substantivity.
Ghosh et al, ( loc.cit,) prepafed 1,1'-methylens-
bis-(3,k=dihydroisoquinoline) (XXVII) from malondi-ﬁ-

phenylamide by Bischler-Napierélski cyclisation in presence
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of phosphorus pentoxide and its bis-structure was confirmed
by the study of ultraviolet absorption spectra (c.f.part V).

N N

( X%XV11)
Medizin et al. (Ber., 1921, 54, 786 ) obtained

2,2'=diquinolylmethane (XXVIII) from 2-chloroquinoline and
2-methylquinoline at 180-2000C. Thue:

T LI
N7 CHy N

( AXV11)

Over and above the digquinclylmethanes a number
of biq&inoiines are also avallasble. Biguinolines are
generally obtained either by application of standard quin&line
synthesls to bifunctional molecules, by pyrolysis of various
qgincline derivatives, or by application of the\Ullmann's
synthesis. Thus, Nieuwenhuis, Wibaut and Willink ( Réc; _
trav.chim., 1935, 5%, 804 ) obtained 2,2'~biquinoline(XXI¥),
when quinoline was heated in 2 sesled tube at 3259C with
nickel or alumina or by condensing o-aminobengzaidehyde with

 2-2cetylquinoline ( Smirnoff, Helv. Chim., Zcta., 190k,4,802).
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Weidel ( Monatsh., 1887,'§{ 120 ) prepared 2,6'-
bigquinoline from eniline and quinolipe hydrochloride which
were heated at 180° with platinised asbestos in the presence
of oxygen. Reich and Serpek ( Helv. Chim. Acta., 1920, 3,
138 ) reported that 3,3'-biquinoline formed when quinoline
was heated with calcium hydride at 220°C. Ueds ( J. Pharm.
soc., Japan, 1937, 57, 180 ) obtained 2,2'-and 5,5'-
bigquinolines by the application of Ullﬁmaﬁn's‘reacfion on
catalytie reductlon of 2gbromo and S5-bromoquinoline
respectively, Ruttan ( Trans. Rov. Soc. Canada, 1892, III,
35 § Chem. Zentr., 1893,. 64, IT, 52,5 obtained 8,?1_
dimethyl-6,6'-biguinoline (XXX) by skraup’reaction)applied

to o-toluidine.
46
< ,
~N
o | N
N ”
N
CHy

' N
( Xx1X)
- ~N :
CH3 (xxx)
Ward and Waring ( J. Amer, Chem. Soc., 1932, 5k,

1697 ) obtained 5,5',7,7'-tetramethyl-8,8'-biquinoline by
coupling two molgcuies of S-nitro-h-iodc-i,3-dimethyl—
benzene with copper powder, and the resulting dinitro-.
tetramethyldiphenyl was reduced and converted by a Skraup
synthesis., |

‘ Acetoacet arylamides have been cyclised, usiﬁg
concentrated sulbhuric acid, giving 2-hydroxy-lY-methyl-
quinoline derivatives by the method of Knorr (loc.cilt,) as
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moéified by Bwins and King (loc.clit.). Conrad and Limpach
(loc.cit.) obtained 4-hydroxy-2-methylquinolines on thegmai
eyclisation of several ethyl B-arylamino a-g-unsaturated
esters (crotonates) obtained from ethylacetoacetate and
primary arylamines. Bangdiwala and Desal (loc.cit.) on
cycllsation of a number of crotongtés and acrylates,-

- obtained Y-hydroxy-2-methylquinolines, using & mixture of
acetlic anhydride and concentrated sulphuric acid as the
éyclising agent in the fatie of 1 ¢+ 1 by volume. They have
observed that the presence of acetic anhydride prevents
the tendency of decomposition of the intermediate product
undergoing éyclisation. These feactions of the amides and
. the erotonates giving hydroxyquinolines respectively are

expressed as @

?,Cﬂ_g " CHy
n - (- H20) AN Ao
H .
G, .
&g : \
- moc H
[::::l\ CH Aca04Com. Hy S04 ‘ ~
| E,C-CH:_[,, (- G H5OH) N~ CH3

In the present investigation, using a mixture of
acetic anhydride and concentrated sulphuric acid as the
cyclising agent, 3,3'-meﬁhylenebis—(g;hydroxyah-methyl-
quinoline) derivativés (B) have been synthesised,'oﬁ

cyclisation of the corrésponding methylene bis-(acetoacet
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arylamides) (4), which are formed by éh;:‘ interaction of
acetoacet arjrlamides( 2 mols ) wlth sodium hydroxy methane
sulphonate ( 1 mole ) as described in Part III. Ewins and
King (loc.cit,) used concentrated sulphuric acid as the
 cyelising agent § but ‘here a mixture of acetic anhydride
and concentrai:ed sulphuric acid in the ratio of (1 ¢ 1 l) -
by volume was found to be efflcient to bring about
cyclisation of the compounds of the types A4 to types B. It
has also been observed that the Intermediate products,‘
undergoing cyclisation due to the presence of acetie
anhydride, have been prevented from charring due: to ‘/
decomposition as the final products are found to be cleaner
with better yields than those obtained with concentrated ‘

sulphuric acid alone. These reactions are expressed as under:

2 CH, - + OHCH,S503Na ————3 /CH CH,— CH
AN \
CONER ~NaliS03  pympe CO NHR
(4)

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

CH |
AC,0 + Con. H,S0, 2 CHy
- QL %m
( =2H,0) NZOH HO Ny .
(B) °

Here, the reactive methylene hydrogeh datoms
situated between-the two carbonyl groups, present in the

molecuies of the type of compound (4), are enollsed and
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cyclised under the -influence of the attacking ecyclising
agent, giving the corresponding bls-quinolinemethane
derivatives (B). - ‘

(4) Methylene bls-(2cetozacet arylamides )

Two moles of acetoacet arylamlde and one mole of
sodium hydroxy methane sulphonate were refluxed In 90 %
methanol for three hours. The crude product was obtalined
on dilution with water, which was filtered and crystallised
from acetic acig. , 4 | '

(B} 3.3 -Methylenebls- (4-methylcarbostyril s)

To a miﬁture of methylene_bis—(agetoacet arylamide)
A (0.01 M) and acetle anhydride (3.0 ml.),'concentrated
éuiphuric acid ( 3 ml.) was grédually added. The reaction

mixture was kept at room temperature for about an hour,
whgn considerable heat wos developed. It was then heaﬁed
on a water-bafh for about 5-10 minutes. The mixture, on
pouring in excess of weter, gave brownish mess. The filtered
mass after charcoaling was crystallised from acetic,acid.
In the same way other members of the methylene bis-(Yemethyl
carbostyrils) have been prepared. ( Mehta and Patel, Currt.
Sci., 1960, 29, 95 ). ‘. | |
The following methylene bis-(acetoacet arylamides)

have, accordingly, been prepafed s

. Methyienebis-(acetoacetanilide) $ Methylene bis-
(acetoscet-p-toluidide 5 § Methylene bis-(acetoacet-o-
%oluidide) Methylene bis-(acétoacet—mpcyloroanilide) H
Methylene bis-(acetoacet-i:Ezh-iylidide) 3 Methylene
bis—(acetoacet;lz3:h—xylidide) ;s Methylene bis-(acetoacet-
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a-naphthylamide) and Methylene bls-(acetoacet-g-naphthylamide).

The following 3,3'-methy1éne bi s~ (2-hydroxy-lt

methylquinolines) have, further, been synthésised en

cyclisation of the corresponding methylene bis-(acetoacet-

arylamides ). Thus,

)
(2)
(3)

()
(5)

(6)

Ry éHg
Ry N CHy
R3 N~ OH

R4

<YID)

2,2'-Dihydroxy-k,4' -dimethyl-3,3'-d1quinolyluethane
(VII,~ B’ =R1 t = R'z:lRZ ' =R3=R3 1 =Ru=3u' =H ) '

2,21 -Dihydroxy-4, 41 ,6,6' - tetramethyl-3,3' ~d1quinol ylme thare

- (VII, Ry=Ry'=R3=R3'=Ry=Ry'=H j Rp=R,'=CHj)

2,2'-Dihydroxy-l,4! 48,8 - tetramethyl-3,3t-diquinol ylmethane
(VII, Ry=R,'=Rp=Rp'=R3=R3'=H ; Ru=Ru"CH3)

2, 2'-Dihydroxy-h h’-dimethyl-? 7'-dichloro-3 3’

diquinolylmethane
(VII, Ry=R,'=Rp=R,’ —R.‘—-R,; =H s R3-—R3'-Gl)

2 2'-Dihydroxy-h h' 6 6' 8 8'-bexamethy1 3 3*

diquinolylmethane
(VII 31 —R-; —R3—R3 =H H Re—Rg -*RI;."R:;.'=CH3)

2 2'-Dihydroxy-h k' »6 6',7 ?'-hexamethyl-B 3’

) diquinolylmethane
(VII, Ry=Ry'=R,=Ry'<=H § R,=R,' -R3-R3'~CH§)

(7)

2 2'-Dihydroxy-h h'-dimethy1-3 3’-d1benzoquinoly1
( 7:8Y~ methane



[,
.ej':
o9

(8) 2,2'-Dihydroxy-l,4! -dimethyl-3,3-4lbenroquinolyl
(5:6)- methane | |

N- OH HO._N
@ =N Y
CHy - HzC

It may here be pointed out that Y-hydroxy-
carbostyrils with formaldehyde gave 3,3'-methylene bisge(l=
hydroxycarbostyrils), which are known aﬁti~goagulants $
but 3,3t-methylene bls-(l-methylcarbostyrils) have not so
far beeﬁ reported In the literszture.

‘ Russell and Cemeron (J. Amer. Chem. Soc., 1938,

60, 1347 ) have suggested that when acetic anhydride (a)

and sulphuric acid (b) are mixed, a2 mixed anhydride of the
two (e) is formed, which is monobasic and exhibits ultre-
goldie: behaviour, This 1s a fast reaction. The mixed \
anhydride on standing undergoes rearrangement to.sulphoacetic
acid (d), which is also‘monobasic, but it does mot exhibit
ultra-acidic beheviour. This produces a slow decrease in

the pH of the mixture. The formation of sulphoacetic acid
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via the mixed anhydride has been formulated as follows:

CHy — C = 0 . |
\o + \S/ (=CH3COOH) GH;-;““C;:: 0

/ /\ i
CH3 — ¢ == 0 m 0 . mls —

I

OH
(2) (b) |
(c)

1

i
0

H) — o — CH,CO0H

(d)

In view of the fact that cyclisation takes place
to some extent with 2 freshly prepared mixture of acetic
anhydride and sulphuric acid together with the observation,
that the extent of cyelisetion is considerably improved,
when sulphuric acid is added to a solution of the amide
in acetic anhydride, it seems reasonable that the |
instantaneous formetion of thezﬁixed anhydride mey be an
important governing factor in such 2 ring closure.

It may, here, be pointed out thst in the
formation of bis-hydroxyquinoline derivatives from
arylamides, both sulphuric zcid as well as a mixture of

acetic anhydride and sulphuric acid have been tried as the



cqndensing or the cyelising agents ; and it has been
observed that the latter in the ratio of 1z 1 by volume,
has served as a superior cyclising agent than the formgr,
2s seen from better yields and cleaner products. The fact,
Observed in the present invegtigation, however, finds
support In the process adopted bj Bangdiwzla and Desal
fioé.éif;i: It has also been noted that the use of
sulphuric acid alone causes some charring due to the
decomposition of products undergoing cyciis@tion 3
whereas the presence of acetic anhydride in it mey
stabllize the formation of intermediate producté and thus
minimise, Ui., the chances of decomposition,giving better

yields.
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2,2'~Dihydroxy-"t, ! - dimethyl-3,3'=~diguinolvlmethane

PR

To a mixture of methylen s={aceto-acetanilide)

(3.66 g 3 0.01 M) and acetic aphydride ( 3 ml.), concentrated

Faan ™

sulphuric zci was gradually added., The reactio
ulphurie m s gradually ad Th action

mizture wes kept at roon teMperltUre for about half an hour
with & calcium chloride guard tube, vhen considerable heat
was developed and was then hezted on a steam-beth for about
five mimates. Cn pouring into excess of ice-water, 1t gave
a brownish white mass. The filtered mass, after charcosling,
was crystallised. from acetic acid, m.p. 325°C(dsc.).
Tield 1.9 g.

Analyeisg ¢

7.00 mg, of the substance gave 0.520 ml, of
Aitrogen at 30°C and 761 mm, pressure.

8.38 Z.

.

Tound

L1
ook

CoiHyg02M, requires : ¥ = 8.5 4.

2.2'-Dihvdroxy-l, 4' 6,6 wtatramethyl -3, 3'

diguimnl ylwethaae

kS

To 2 mixture of methylenebis=(aceioacat-p~

toluidide) (3.9% g.) and acetic arhydride ( 5 ml.) concentrated
sulphuric acid { 5 ml.) was graduelly added. The rezction
mixture wes kept 2t room temperature for about half an hour

with e calelum chloride guard tubs, when the conslderable

heat wag developed and was then heated on 2 steam-bath for

about 5 minutes, On pouring into excess of ice-water, 1%

geve 2 brownish white mass, The filtered mass, after

charcoaling was crystiallised from acetlic acid, m.p.295°C,



~ Yield 1.80 g. ;
| Analyvsis ¢

6.56 mg. of-the substance gave 0,466 ml. of
nitrégen 2t 32oC and 759 mm. pressufe.

Found s N = 7.9ﬁ %o

Cp3Hz20,M, requires : N = 7.82 %.

2,2'-Dihyvdroxy-4,4',3,8'-tetramethyl-3,3"'~ -

diguinolylmethane

To a mixture of methylene bis<(acetoacgteo-

/-/’“"lh
M _atll

toluidide) (3.9% g.) 2nd =cetic anhydride (5 ml.), concentrated

sulphuric acid ( 5 ml.) was gradually added. The reaction
mixture wos kept at room temperzature for about half en hour
with 2 calecium chioride guard tube, when considerable heat
‘was developed and wes then heated on & steem-bath for about
5 minutes. On pouring into excess of ice-water it gave a
brownish white mass. The filtered mess, after'charcoaling;
wes‘crystallised from ecetic acid, m.p. 330°C (dec.s.

Yield 1.95 g.

Analysis
4,292 mg. of the substance gave 12,172 mg. of

carbon dloxide and 2.424 mg. of weter.
6.1% mg. of the seme substance gave 0.426 ml,

of nitrogen a2t 30°C 2nd 761 mm. pressure.

Found : C =77.,39 %

77.07 %

e

it
i

11

C23Hp20,N;  requires ¢ C

2,21 -Dinydroxy-l, ' - dimethyl-7,71 ~d1chloro-3,3! -

diguinolyimethane

To a mixture af methylene bis-(acetoacet-u-

AN

H=6.31%3 ¥=27.83%.
H=619% ; = 7.82 %,



v '

chioroznilide) (435 g.) and scetic anhydride { 5 mle),
concentreted sulphuric zeld ( 9 ml.) wes graduelly added.
The rezction mixbture was kept at room bewmperzture for 2bout
‘half an hour with a célcium chleride guard tube, vhen
conslderable hest wes developed and wes bhen heated on &
stern-bath for abeut: 5 mivubtes. On pourlng into excess of

ice=water, it zave z brownich white masgs. The filtered
b a3

e

mass, after chorcoel

(]

ng, wes crystallised from escetic scid,
m.p. 266°C, Yield 1.85 g.
dnalysis 2
5.98 mg. of the substance geve 0,367 ml. of

nitrogen at 32°C and 761 mn. pressure.

Found : M= 7,12 %.
021}1‘ 6021‘\'{2012 I‘equires s I = 7.00 %o

2,2'-Dihydroxy=b, b, 6,61,8.8' hexamethyla3,3'=

diguirolvlmethane

To & mixture of methylenebis-(acetoacet-122:h4.
concentreted sulphuric acid ( 5 ml.) wes greduslly added;
The reaction mixture was kept at room temperzture for aboutb
half an hour with a calcium chloride guard tube, when
considerable heet wes developed and wes hhen heated on a
steam-teth for about 5 minutes., On pouring into excess of
ice-wster, 1t gzve 2 brownish white mass., The filtered
ma S8, after charcoallng wes crystallised from acetic acid,

e Pe 3900C, (dec. ). Yield 2.0 go-

-X



M.

0

inaglvgls ¢

et —— e 0

3.928 mg, of the substance gave 11.200 mg. of
carbon dioxlide and 2.302 mg. of water,

6,26 mg. of the some substance geve 0.397 ml.

of nitrogen 2t 30°C a2nd 760 mm. pressure,

l

Found ¢ C=77.81 % 3 E=6,55% 3 V="7.1%7%,

77.69 % 3 H=6.78 4 3 ¥ =7.25 4.

i
]
il

ol

CagiHaglaM,  requires : C

el ]

242'-Dibydroxvel, bt ,6,61,7,7 ~hexamethyi-3,3'-

digulnolyvimethane

1

To o mixture of methylenebis-(acetozceb-le3zhe .
zylidide) ( %.22 g.) and acetic anhydride { 5 ml.),
concentrated sulphuric aclid (5 ml.) was grazdually added,
The resction mixbture wes kept 2t room temperature for about
half an hour with a czleium chloride guard tube, when
considerztle heat was developed snd was then hezted on 2
steam-bath for about 5 minutes. On pouring into excess of
lce-water, it geve & brownish white mass. The filtered mass,
after charccaling, was crystalllsed from scetic acld, m.pa
J4CoC{dec.). Yield 2.2 g.

Mnelysis ¢

5,18 mg. of the substance zave 0,371 ml. of

o

itrogen at 30°C and 761 wm. pressure,

by
QJ
i
=
o
=3
it

2,2!'-Dihydroxy-l, 41 -dizethvi-3,3'=dibenzoquinolyl

(7:8) methane ' ' o

To

0

mixture of methylenebis-~(zcetoscet-a-

naphthylamids) (%.62 g.) and acetic anhydride ( 5 ml.),



concentrated‘sulphuric acid ( 5 ml.) was gradually added.
The reacilon mixture was kept at room temperature for about
half an hour with 2 eszlecium chloride guard tube, when
consideradie heet wes developed and wsg then heated on a
steam-veth for about 5 minutes. On pouring into excess of
ice-water, it gezve & brownish white mess. The Tiltered
mass, after charcoaling, was crystallised from ecetic acid,
Mepe 391°C(dec.). Yield 2.1 g.

Anelysis s

.16 mg. of the substance gsve 0.322 uwl. of
‘nitrogen 2% 28°C and 761 mm, pressura.
Y= 5,04 %

; e

Tound

*"

it
O
-
e
Nt
=X
®

CohroFns0s reguilires ¢ W
29itz2Va q

2,2'.Dihydroxy=lr, 4! ~dimethyi-3,3'=dibenzo~-

quinolyvl (5:6} methene

To' a mixture of methylenebls-(acetoacet-2-
naphthylemide) {(4.62 g.) and acetic anhyaride { 5 m.),
coencentrated sulphuric a2cid ( 5 ml.) was gradually added.

e rezction mixture was kept at room temperature for about
121§ an hour with a czleium chloride guerd tube, when
congiderable heat was developed and was then hested on a
stezm-Dbath for about 5 minutes, On pouring into e%cess of -
ice-water, 1t gave & brownish white mass. The filtered mass,
after charcosling, was crystallised from acetic acid, m.p.
a2bove 400°C,(Gec.). Yield 1.9 g.

Anelysis ¢

6,64 meg, of the substance gave 0.392 ml. of

nitrogen at 32°C and 761 mm. pressure,
Found 6.61 %.
Ca 91{22021\72 Teq’&ires 6 r{..L /,.

e

i

R
N

.6
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