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Synthesis of pyrano (3,2-c)quincline derivatives :
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In the Literature two methods are known to
synthesise pyranoquinoline derivatives, one method is
to get pyranoquinoliqe by starting with an appropriate
amino~coumarin derivative and to build up the pyridine
" ring on it by known methods. In the second method , pyran
ring is builf on quinoline ring.

It’will be interesting to note here that in recent
years pyranoquiﬁolines have received considerable importance
because they ére occuring in nature and also possess good
therapeutic properties, For example, pyrano quinoline
derivative " flindersine "(1) is isolated from the plant
Rutacease (especially from Australian species) along with
a furoquinoline alkaloid " Dictamine "(2), Several new
pyrano quinoline alkaloids have been recently isocolated
and also obtained - synthetically, such alkaloids are
Khaplofoline (3), Ribalinine (4), Oricine (5), Heplamine
(6), Pteleflorine (7), Ptelefolidone (8), Haplobucharine
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(9), Isobalfourodine (10), Ribalinidine (11), Psuedo-

isobalfourodine (12) and isodubinidine (13).
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Dey, Sarkar and Seshadri! synthesis%2~methy1—

quinolino~w—(6,5-a)pyrone (14) by reacting 6é-amino-

coumarin with paraldehyde in the presence of hydrochloric

acid,
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Chakravarti, Ahuja and Siddiqui® prepared ethyl
f~(2~0x0~1,2-H-benzopyran~-2-ylamino) crotonate by warming
6-amino coumarin with ethylacetoacetate and a drop of
hydrochloric acid, This when cyclised in paraffine
preheated to 260° gave 4-hydroxyquinaldino-(6,5-a)
pyrone (15).
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Dey and Ammalkutti3 prepared 6-methoxy-2~methyl-

8~0x0~8 Hepyrano (2,3-h) quinoline (16) from 5-amino-8-

methoxy coumarin and paraldehyde.
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Bobranski and Kochanska® carried out the condensation
of 7-hydroxyquinoline with malic acid in the presence of,
eonc, sulphuric acid and obtained 8~oxo~8 H-pyrano-(2,3-h)
quinoline (17) which was alsc prepared from 7-hydroxy-8-

formylquinoline by Perkin reaction,

Fiedler’ synthesised 3-acetyl=2-ox0~2 H-pyrano-
(2,3~h) quinoline (18) and 3-carboethoxy=2~cxo=2 H~pyrano-
(3,2~h) quinoline (19) from 8-hydroxy=-7-formylquinoline
with ethylacetoacetate and diethylmalonate in the presence

of pipé:ridine, respectively,

Brown et, a1’ carried out the Pechmann reaction on
2 h~dihydroxyquinoline with malic acid in the presence of
cone, sulphuric acid and. obtained 5~hydroxy=2-ocxo-2 He

pyrano-(3,2~c) quinoline (20).
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Bllilott and Tittenson? synthesised 4'~-oxo=
6'~-phenyl pyrano-(3':2'~ 3:4) quinoline (21) from
3-~acetyl-l-hydroxyquinoline by application of Kostanecki-

Robinson reaction with benzoic anhydride and triethylamine,
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5-Hydroxy-2-cxo-2 H-pyrano-(3,2~-c) quineline-3-
carboxylic acid (22) was obtained by Yashuiko Asahina
and Mototaro Imibuse® by reacting cyanoacetic acid in
warm 10 4 KOH with nordictamnal (23) to get nordictamnal
cyanoacetic acid (24) which on further treatment with
conc, sulphuric acid gave a compound (22), Clarke and
Graundon® observed that acid cyclizations of the 3-methyl-
2-butenyl quinolones (25) furnish the angulér pyrano-
quinoline (26) and the linear pyranoquinoline (27), which
equilibrate on prolonged treatment with acid, -Same authors?®
reported that by cyclization of 4-hydroxy-3-(3-methyl-2-
butenyl) quinolone with peroxylauric acid furnished
balfourodine (28),
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Franco, Pietro and Aurora'! synthesised
flindersine (30) by the action of DDQ on 3(Y,Y~-dimethyl
allyl)=-l-hydroxy~2~-quinolone (29), Huffman and Hsu'?
synthesised findersine (30) by one step synthesis, The
condensation of thallous salt of.(31) with 3~chloro~3-
methyl-but-l-yne gave findersine (30), De Groot and

Janson13

prepared same compound (30) by condensing
1,2,3,4~tetrahydroquinolone with 3-methyl-2-butenal
(Mez~C=CH-~CHO) , By condensing t-hydroxy-6-methoxy=2-

quinolone with 3-methyl-l~bromo~but-2-ene, followed by

cyclisation using DDQ, Venturella and Francot* synthesised
Haplamine (32).
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Work done in the syntpesis of pyranoquinoline
derivatives reveals two main types of reaction paths
(i) C-alkylation, ortho to hydroxyl group and followed
by cyclisation by different agents, (ii) ether formation,
 followed by Cléisen rearrangement and cyclisation, During
Claisen rearrangemen?Zﬁariety of rearranged products are Z%:'
obtained, These are meinly of two types, normally
rearranged product and abnormally rearranged one, The
mechanism of normal rearrangement was studied long back
by various group of chemists and that of abnormal one was
studied in detail in last 10-15 years, The Claisen
rearrangement in which the C-atom linked with the oxygen
in the ether attaches with the nucleus in migrated product,
is generally referred to as abnormal Claisen rearrangement.
The abnormal rearrangement leading to structural 1301621721819
and geometric®?121922 jgomerisation, in the migrating allyl
group is generally observed to accompény the ortho-
rear;angement of ethers bearing Y-alkyl substituents on
the allyl group. The abnormal product obtained in a
subsequent rearrangement of the normal o~allylphenolsa3
is formed through an intermediate spirocyclopropyl
cyclohexadienone resulting from hydrogen transfer from
the phenolic function to the terminal carbon atom of the
allyl group. Reversal of this process a 1,5-hydrogen shift,

but involving a hydrogen from Y-alkyl group, leads to
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the abnormal Product‘g’zs’zu; Thus in an abnormal
product, the original B-carbon atom of the side chain
is attached to the ring and the original ca~carbon atom
becomes saturated, P-Substituent and the double bond
shifts to a position between the original B-carbon atom
and its hydrogen bearing allyl group. The interconversion
of normal and abnormal product through such acyl

cyclopropyl intermediate is quite common25

and 1s

R 2
recognised as a enoline rearrangement 6.
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Mos? of the abnormal rearrangements are
. considerably slower than the formation of the normal

0-allyl phenol.,
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Yasuo Makisumi- ' reported the ortho-Claisen
rearrangement of allyl, meth-allyl and crotyl ethers
of 2-methyl-t-hydroxyquinoline, 4 detailed study of the
rearrangement was done by carrying out reactions without
solvent by heating for periods of 30 min., at 190°, 30 min.
at 200° and 30 min, at 230° in separate experiments, The
product was digested wifh benzene to give benzene insoluble
fraction (3%) and the benzene soluble fraction was
chromatographed on Al20; to give unchanged (33) and then
(35). Similarly (36) and (39) gave (37) and (%0) as
migrated product and (38) and (41) as cyclic products,
respectively. «

O
(33) R=R

gﬁ
F/} o~ (36) R = Me, Ry = H
-~
N CH?_, (39) R = H, R' = Me

0

=
i
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(34) R =Ry = H

(37) B =H, Ry = Me

(40) R = Me, Ry = H
:

(35) R=Ry = H

(38) R = Me, Ry = H

(41) R = H, Ry = Me
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Similar observation were made, when (42) and (43)

were pyrolysed at 200° gave (44) and (45) respectively,

OrCﬂ[CchHQ’

?\;/‘\j (42) R=Ry = H
| L/ (43) R = Me, Ry = H
\::}// N
O H
‘\ (WM+) R = Ry = H
- Y CHR-CR=CH,
[L/) (45) R = Me, Ry = H
~ .

In the present work, Claisen rearrangement of
2-methyl-lt-hydroxy quinoline derivatives was carried out
which gave abnormally rearranged products, The structure
of these compounds were confirmed by NMR spectra, The
attempted dehydrogenation of the rearranged products with
DDQ in dioxan failed to give the compound pyranoquinoline
derivatives, It was also observed that, if pyrolysis of
ether was carried out for longer periocd i.e., more than
30-40 minutes, original 2-methyl-t-hydroxyquinoline

derivatives were obtained.

| The rearranged products were cyclised with
polyphosphoric acid as cyclising agent to give dihydro
pyrano (3,2-c¢) quinoline derivatives, The structure of
these pyrano quinolines were confirmed on the basis of

their NMR spectra, Dehydrogenation of these dihydro

pyranoquinolines using DDQ in dry benzene was next attempted
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but it failed to give pyranoquinolines, The synthesis

of such pyranodquinoline derivative was finally achieved
by carrying out the condensation of 2-methyl-Y-hydroxy-
guinoline with 3-methyl-3-chloro~l-butyne in the presenesc of

potagssium carbonate,
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2,2,5-Trime thyl-3,4=dihydro pyrano(3,2-c)quinoline (47)

3-Methyl-t-hydroxyquinoline, when condensed with
3—methy1~l-chloro~but~2—ene in ethylmethylketone in the
presence of potassium carbonate and potassium iodide gave
2—methy1—k-(3~methy14but~2-enyloiy)quinoline, which when
pyrolysed at 190-200° gave the migrated product 2-methyl-3-
(3-methyl-but-2-enyl)-H-hydroxyquinoline (46) as benzene
insoluble fraction., ~The—structure—of migrated product-{(4+6)
as—benzerng insoluble~fraction, Ths structure of migrated
product (46) was confirmed on the basis of NMR spectrum, NMR
spectrum (CF3C00H) of (W6) showed signals at &3 1.9, doublet,
J = 7Hz, 6H, geminal dimethyl group ; 2,89, singlet, 3H, -~
CH3 group at G2 3 3,7, doublet, J = 8Hz, 2H, ~CHz~ gfoup at
Gz 3 387 2,25, triplet, J = 8Hz, 1H, -CH = group and 7,8 ~8.%
multiplet, 4H, aromatic, NMR spectrum also showed Some
additional signals at &y 1,72, singlet, 6H, geminal dimethyl
group 3 2,2, triplet, J = 8Hz, 2H, ~CHx- group at C, and a
triplet at §3 2,9 with coupling constant J = 8Hz for ~CHz-
group merged with a singlet at §, 2.9 of methyl group indicating
the presence of a cyclie product 2,2,5-trimethyl-3,k-dihydro-
pyrano (3,2-c)quinoiine, All attempts to separate this

mixture met with failure. The (46) was cyclised by using
polyphosphoric acid at 140° for about 3 hrs gave cyclic
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product, 2,2,5~trimethyl-3,4-dihydro pyrano (3,2-c)
quinoline (47)., MR spectrum of (%7) (C Cly) showed
signals at §, 1.25 and 1.35, two singlets, 6H, geminal
dimethyl group 3 2 .46, singlet, 3H, -CH; group at -Cj; 3
1.80, triplet, J = 8Hz, 2H, -CHa- group at Cy, 2,60,
triplet, J = 8Hz, 2H, ~-CHz~ group at C3 and 7.2 -8.05,
miltiplet, hhﬁ aromatic, The pyranoquinoline (47) was
reacted with DDQ using dry benzene as solvent, but
dehydrogenation could not be affected, Similarly (46) was
also treated with DDJ in dry dioxan but failed to undergo

eyclodehydrogenation, O

N
/l/\
N ]:‘/L'HE
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2,2,5,7-Tetramethyl-3,4-dihydro prrano(3,2-c)guincline (50):
2,8~Dimethyl-t-hydroxyquinoline on condensation with
3-methyl-l-chloro~but-2-ene in ethylmethylketone in the
presence of potassium carbonate and potassium iodide gave
2,8~dimethyl=lt-(3-methyl but-2~enyloxy)quinoline, which on
pyrolysis at 190-200° gave the nmigrated product 2,8-dimethyl-
3~(3~methyl-but-2-enyl)-b=-hydroxy quinoline (¥9). The
structure of (%9) was confirmed by IR and NMR spectra. IR
spectrum (KBr) : - showed characteristic bands at 3270 cm' for
OH group and at 1635 cﬁ‘lfor‘>0=04\group. MR sﬁectrum
(CF3C00H) of (49) showed resonance signals at §, 1.95, doublet,
J = 7Hz, 6H, geminal dimethyl group, 2.8, singlet, 3H, -CHj;
group at Cg ; 3.0, singlet, 3H, ~CH3 group at Ca j 3.75,
doublet, J = 8Hz, 2H, ~CHz- group j 5.3, triplet, J = 8Hz,
1H, ~CH = group at Cz and 7.7 - 8.35, multiplet, 3H, aromatic.
NMR spectrum also showed some addtional signals at §, 1.8,
singlet, 6H, geminal dimethyl group § 2.25, triplet, J = 8iz,
2H, ~CHz- group at Cy and a triplet at §, 2.98 with the coupling
constanp J = 8Hz for -CHp~ group merged with a strong singlet
of methyl group j; indicating the presence of cyclic product
2,2,5,7«tetramethyl“3,4—tetramethy1;3,%ndihydro pyrano(3,2-c)
quinoline, All attempts to separate this mixture met with
failure, The (49) when cyclised with PPA at 140° to give
2,2,5,7~tetramethyl-3,%-dihydro pyrano (3,2-c¢)quinoline (50).
MR spectrum of (50), (CCly) showed signals at &, 1.35,
singlet, 6H, geminal dimethyl group at Czd; 1.8, triplet,
J = 8Hz, 2H, ~CHz~ at C4 3 2.50, singiet, 3H, -CH3 group at
C, § 2,62, triplet, J = 8Hz, 2H, -CHp- at Cj, 2,68, singlet,
3H, ~-CH3 group at Cy and 7.05 - 7.3, multiplet, 3H, aromatic
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The pyranoquinocline (50) was treated with DDQ using dry
benzene as solvent, but dehydrogenated (51) was not obtained.
Similarly (49) was also trsated with DDQ in dry dioxan but

failed to undergo cyclo-dehydrogenation,

O H

i
Qe

~ < ACH
\/ -~

# T
3
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(53)

— -t

2,6-Dimethyl-bt-hydroxyquinoline when condensed
with 3-methyl-l-chloro~but-2-ene in €thylmethylketone in
the presence of potassium carbonate and potassium iodide,
as before, gave 2,6-dimethyl-le(3-methyl-but-2-enyloxy)
quinoline, which on pyrolysis at 190-200° gave the
migrated product 2,6~dimethyl-3-(3-methyl-but-2-enyl)
-’-%_hydroxyquinoline (52)., The structure of (52) was
confirmed by IR spectrum, .The IR spectrum (KBr) showed
characteristic bands at 3300 em ! for OH group and 1640
Com™! for >C=C{ group., The (52) was cyclised by using
PPA at 140° to give 2,2,5,9-tetramethyl-3,%-dihydro-
pyrano(3,2-c)quinoline (53). NMR spectrum (C.Cly) of
(53) .showed signals at §3 1.4, singlet, 6H, geminal
dimethyl group at C» 3 1.9, triplet, J = 8Hz, 2H, ~CHz-
group at C, j 2.72, triplet, J = 8Hz, 2H, ~CHz~ group
at C3 5 2.5 3 singlet, 3H, =CH3y group at Cy ; 2.59,
singlet, 3H, -CH3- group at G5 and 7.3 - 7.8, multiplet,
3H, aromatic protons, The pyranoquinoline (53) was
treated with DDQ using dry benzene as solvent, but
dehydrogenated product (54%) was not obtained. Similarly
(52) was also treated with DDQ in dry dioxan but failed

to undergo cyclo-dehydrogenation.
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derivative (48) :

T W s WO W e VPR W W W Wi? e

As it wvas observed that 2-methyle~3-(3~methyl-
but-2~enyl)=k=-hydroxyquinoline derivatives as well as
2,2,5=-trimethyl-3,4=dihydro pyrano (3,2-c) quinoline
derivatives failed to undergo cyclo-dehydrogenation and
dehydrogenation, respectively, to give 2,2,5-trimethyl-
pyranogmesies (3,2-c) quinoline derivatives, the
condensation of 3~-methyl-3-chloro-but-l-yne with 2-methyl-
b-hydroxyquinoline was next tried, Thus when 2-methyl-
L.hydroxyquinoline was condensed with 3~methyl-3-chloro-
but-l-yne in the presence of potassium carbonate and
potassium iodide using ethylmethylketone as solvent, the
cyclic product 2,2,5-trimethyl pyrano {3,2-c)quinoline
was obtained directly. The intermediate 2-methyl-b=-
(2-methyl=-but-3-yneloxy) quinoline (54), or its rearranged
product 2—methy1-3{2-methyl-but—3-yny1)-#—hydroxyduinoiine
(55) or 2-methyl-3-(3-methyl-but-l,2-diene) (56) could
not be isolated, Similar results were obtained by
Huffman and Hsu'?, They found that when thallous salt
of Y-hydroxy-8-methoxy-2-quinolone condensed with 3~
chloro~3~methyl-l<butyne, two products were cbtained
but none of them was corresponding to ether, One of
these product was 2,2-dimethyl~7-methoxy-k-cxo-i+H-pyrano
{342=c)quinoline (57). The NMR spectrum of (57) showed
vinyl doublets at $y 6,78 and 5.58 with coupling constant
J = 10Hz and six proton methyl singlet at&S= 1,56, The
NMR spectrum (C,Cly) of (48) also showed signal at &3
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6.58 and 5.58, two doublet, J = 10Hz, 2H, vinyl protons .
1,5, singlet, 6H, geminal methyl groups, 2.58, singlet,
3H, -CH; group at Cs and 7.28 - 8,0, multiplet, 4H,
aromatic, Hence it is suggested that first ether (54%)
might have formed which underwent antimarkownikoff
cyclisation and results into a cyelic product, 2,2,5-
trimethyl pyrano (3,2-c)quinoline. It is certain th at
this is not the case of C-alkylation followed cyclisation
to give pyranoquinoline, If it would have been the case
the <compound would have either structure (58) .ox (59),

have
which wouldkshown’ different NMR signals,

e CHy
o
l HO _CHy
_l ]
- -
N7y N~ CHy
CH
3
~ CiH,y
A CH
s N 3 H,C _ CH,
fiyC (58)
OH
- | ~
N )
N C.HB
(5¢)
S
N7y
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Thus on the basis of UMR spectrum the structure of
cyclic compound obtained by condensation of 2-methyl-l-
hydroxyquinoline with 3-methyl-3-chloro-but-l-yne was
assigned as (48) and not (58) or (59).

: H§: CH g
. Lo I
OH E”? . l ]
CL-¢ T ZCiy .
N & e i \? ~
L . ~ o
N ey EME N CHg
‘(‘2(;03
K3

e gl St Bt . A s 1 0 st A O B e B S, WO TS S oA Y L S S S NG T I W YOS S S U U L SR KT, S P N TS VD Al ity 208

2,6-Dimethyl~l=hydroxyquinoline when condensed with
3-chloro~3~-methyl-l-butyne in the presence of potassium
carbonate and potassium iodide using ethylmethylketone as
solvent gave the 2,2,5,9-tetramethyl pyrano (3,2-c)quinoline
(5%). NMR spectrum (C Cly) of (54) showed signals at § ,
1,45, singlet, 6H, geminal dimethyl group at Cz § 2,48,
singlet, 3H, ~CH; group at Gy 3 2,56, singlets, 3H, -CHj
group at Cs § 5.1 and 6.5, two doublets, J = 11z, vinylic
protons and 7.15 - 7,8, multiplet, 3H, aromatic., The NMR
spectrum also showed some ad. itional signals at&, 1.8,
singlet, 6H, geminal dimethyl group and a singlet ats, 2.6
for 1H of methyne = CH group : indicating the presence of .
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2 ,6-dimethyl-ltt~(2-methyl-3-butynyl-2-oxy) quinoline (54~4)
along with cyclic product (54%), IR spectrum of the (54)
also showed one charactoristic band at 3270 cm! for
C = CH stretching, supporting the presence of (54-4)
along with (54), All attempts to separate the mixture met

with failure.

Hg’: v‘\iﬁa NSC Ci-gg
'y O
o | |
HBC 7 I ~ “3} P i ~ N§ // l ~
oo -+
~ ~ ~ ~ .~
J N <H \"N \('!'43 Y \(4(-(5
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2,2,5,7-Tetramethylpyrano (3,2-c)quinoline {51) :

- g, Y T g o o W S0 B - o Ty S W W Tt T O

2,8-Dimethyl=lk-hydroxyquinoline was similarly
condensed with 3=chloro-3-methyl-l-butyne in the presence
of potassium carbonate and potassium iodide using
ethylmethylketone as solvent gave 2,2,5,7-tetramethyl
pyrano (3,2-c)quinoline (51). The structure of (51)

was assigned on the basis of analogy with the above

products,
H,C CHy
OH CHj o J
J
CL~C~-C = CH
~ C,.Hg ™~
- EMi -~
NI e Nty
Ch kI Hy
(51)

O B U e SN VA WU A L PO S SO S Wk S P A N S, S0 e WY S S SR U S ) S0 e g W SO M i WK GO W S A YIS WY SO S S Y

2<Methyl~b~methoxy-lt=hydroxyquinoline was
condensed with 3-chloro=3-methyl-l~butyne in the presence
~of potassium carbonate and potassium iodide using
ethylmethylketone as solvent gave (60), The structure
of (60) was assigned on the basis of analogy with the

above products.

CH
OH ! 3
Heo L-~C-c= CH
3 ~N éﬂs
- -
=M K&
N LH:,) =M
KgCOy

I
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Synthesis of pyrano (2,3-b) guinoline derivatives :

In litergture various methods are gvailable for
the synthesis of pyrano (3,2-c)guinoline derivatives but
few are known to prepare pyrano (2,3~b)quinoline

derivatives. Generally, pyrano (3,2-b)quinoline
derivatives were obtained from 4-gllyloxy quinoline

derivatives, followed by Claisen rearrangement and
cyclisation. But pyrano (2,3-b)quinoline derivatives

could not be obtained by subjecting 2-gllyloxy gquinoline
derivagtives to Claisen resrrangement, ﬁollowed by
cyclisation. Many attempts were made for thefsynthesis

of pyrano (2,3-b)quinoline derivatives by preparing
of—gllyl=acetogcetanilide derivatives, followed by cyclisation.
But such attempts lead to the formation of furo (2,3-b)

quinoline instead of pyrano (2,3=b) guinoline derivatives.

Shanmuganm and Ramkrishnan® obtained 1,2-dihydro-
2-0x0=3=-quinoline-propionic acid (61) from owaminobenzsl~
dehyde, which after esterification and followed by
reduction using LiAlH4 in THF gave 1,2-dihydro-2-0x0-
3-quinoline propanol (62). The cyclisation of (62) by
PPA gave 3,4-dihydro-2 H-pyrano (2,3~b)quinoline (63).




4N

Gyul'budagyan and Durgaryan®? prepared 2-oxo-
pyrano (2,3-b) quinolinés (64+) by the condensation of
aniline with diethyl-3',3'-dichloro~propenyl malonate
(C12~-C=CH-CHz~CH (C00C2Hg)2) in boiling diphenyl oxide
followed by POCly chlorination and acid hydrolysis by

mixture of acetic acid and sulphuric acid,

N OH J
H
O 2 W 22 (7]
~ e
ct CoOoH SNKNTOH L e
POC(%
o Y
CC Ce
e ™~ RcOH - ™~
! ~— |
~ \/ ~ e
N OH ¢ ¢ N CL c¢ ¢¢
HySC,
Y et cL
- ~ ~
| , —+
~ < Lo
N 0H COQH N 0

(64)
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The present work deals with the synthesis of
the pyrano (2,3~b)quinoline derivatives from the a-(3-
methyl-2-butenyl) acetoacetanilide derivatives which were
prepared by the condensation of sodium acetoacetanilide
with 3-methyl-l-chloro-but-2-~ene, The a~(3-methyl-but-
2~enyl) acetoacetanilide derivatives when cyeclised with
polyphosphoric acid gave corresponding pyrano (2,3-b)
quinoline derivatiyes., The structure of pyrano (2,3-b)
quinoline derivatives as well as o~(3-methyl-2-butenyl)
acetoacetanilide derivatives were confirmed by IR and

NMR spectra,

2,2, ;g:}‘etr.ame_i_:_gyl—ji s4=dihydro-pyrano (2,3-b)quinoline (65)

T S W " S W S T T s D

1

Sodium salt of acetoacet-o~toluidide was condensed
with 3-methyl=l=-chloro-~but-2-ene in dry benzene gave
a~(3~methyl-but-2-enyl) acetoacet-o-toluidede (66). IR
spectrum (KBr) of (66) showed characteristic bands at
3250 em” ! for -NH group 1725 em ! for carbonyl group
(>C=0) and at 1652 cm ! for ,;C=C{group. (66),on
treatment with polyphosphoric acid at 140° gave 2,2,%,9-
tetramethyl-3,4-dihydro-pyrano (2,3-b)quinoline (65).

NMR spectrum (C,Clu) of (65) showed signals at £3 1.38,
singlet, 6H, geminal dimethyl group at G ; 1.8%, triplet,
J = 8Hz, 2H, at C3 3 2,79, triplet, J = 8Hz, 2H, at C, ;
240, singlet, 3H, -CH3 group at G5 3 2.65, singlet, 3H,
~CH3 group at Cy and 7.0 - 7,6, mltiplet, 3H, aromatic.
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(65) on treatment with DDQ in dry benzene did not give
dehydrogenated product,

CHB
7 N
O
~ | -~
N \N/\O
) H
Hy

H.,C
3 > ¢ = CH~ e, el Hy
r
Ve

H,C
3 3
- | °
1
~
SN0 G e
¢ H 3 T3
Hy
Pra
CH,
Y
~
ces) ~ "
- -~
™~ \N o C.Hg’
e

2,2,45,7-Tetramethyl=3,4-dihydropyrano (2,3-b)quinoline

WL S g D 1O U U MU ) oy T S S W R Y AT D oy DR DR S S DU ey i O SO WD T . WG e S0l R o - — - —

(68) =

Sodium salt of acetoacet-p-toluidide when
condensed with 3-methyl-l-chloro~but-2-ene in dry benzene

gave ¢{3~methyl=but-2=-enyl) acetoacet-p-toluidide (67).
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IR spectrum (KBr) of (67) showed characteristic bands

at 3260 cm ' for -NH group, 1725 cm ' for carbonyl

group (>C=0) and at 1660 em ' for >C=C{ group. The

(67) was treated with PPA at 140° gave 2,2,5,7-tetramethyl-
3,4=dihydropyranoc (2,3b)quinoline (68), NMR spectrum
(C.Cly) showed signals at §3 1.2 and 1.4, two singlets,
6H, geminal dimethyl group at Gz § 1.9, triplet, J = 8Hz,
2H, at C, 3 2,33, singlet, 3H, ~CH3 group at C, 3 2,48,
singlet, 3H, -CH; group at Cs ; 2.85, triplet, J = 8Hz,
2H, at C3 and 6.9 - 7,7, multiplet, 3H, aromatic, (68)
failed to undergo dehydrogenation on treatment with DDQ

in dry benzene,

CH.?:
0 N
HBC - { o N
~ o
Hoc H
2t \c =CH~CH, ¢
Hc
v CH3
~
(6%) “~

NN %o CH, iy,

PPA

CH
N2 3
ch' s !/i\A/‘/
Cf‘fs
£ ~ -~
(68) NN o en,
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Sodium salt acetoacet-c-anisidide was condensed
with 3~methyl=l-chloro~but-~2=-ene in dry benzene gave
a=(3=methyl~but-2-enyl) acetoacet-o-anisidide (69) which
was cyclised by using PPA to give 2,2,5-trimethyl-8-
methoxy=3 #-dihydropyrano (2,3~h)quinoline (70), (70)
failed to undergo dehydrogenation with DDBQ in dry benzene,
The structure of (‘76) was assigned on the basis of

analogy with the above products,

CH3
Na
g ’ o) 7~
J ~p7
H
HgCO
H,C
3TN =CH i, ¢
!-(3(,’ Z J cw3
Ve
o
e
(éq) |
\N S cH, o
N 3 CH3
He o *
PeA
cH
Y 3
~ | ~
o
(7o) ~ - CHy
O Ché
HcoO

3
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Sodium salt of acetoacetanilide was condensed
" with 3-methyl-l-chloro~but-2~ene in dry benzene gave
a~( 3-methyl-but-2-enyl) acetoacetanilide (71) which
was cyclised by using PPA to give 32,5~-trimethyl-3,h-
dihydropyrano (2,3-b)quinoline (72), (72) failed to
undergo dehydrogenation with DDQ in dry benzene, The
structure of (72) was assigned on the basis of analogy
with aboveiproducts.
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EXPERIMENTAL
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Melting points are uncorr;cted. Infrared
spectra (KBr) or (nujol) were recorded on a Perkin-
Elmer 457 or Beckmann 20X spectrophotometer., The
NMR spectra were recorded onRrkis E‘/mr}évgcl)‘j\”szpectro-

photometer,

2,2,5,7-Tetramethyl-3,%-dihydropyrano (342~c)quinoline(50):

2,8~Dimethyl=3~(3-methyl-but-ene~2)-4-hydroxyquinoline(49):

2,8-Dimethyl-t-hydroxyquinoline (1,7 g) was
dissoived in ethylmethylketone (250 ml) and was refluxed
with 3-methyl-l-chloro~2-butene (1,5 ml) in presence of
~anhydrous potassium carbonate (5.0 g) and potassium iodide
(1.0 g) on steam bath for 15 hrs, The solvent was removed
and reaction mixture was poured into water to give an oily
product, which was extracted with ether. The ether layer
was then washed with water, made . dry and solvent was
evaporated to give oily product é,8—dimethy1—h-(3—methyl—
but-2-enyloxy)quinoline., The o0il was heated at 200° for
30 minutes in an oil bath and then digested with benzene,
The benzene insoluble rearranged product 2,8-dimethyl-3-
(3-methyl-2-butenyl)-t-hydroxyquinoline (49), crystalised
from ethanoi, yield 0.7 g, m,p, 224+°, '(Found : C, 80,07,
H, 8,095, N, 5,991 3 CygHy4NO 5 required : C, 79.68, H,
7.886, N, 5,81 %),



Attempted cyclo-dehydrogenation of 2,3-dimethyl-3-

T — ] . o PO D S g 1S D s TP Wi S Y SO K M i S WO A arod B T YOS B wpy SV Wt SO TR WA WIS Wy (R Y Wk S A S A Y VA SO . W

(3~methy1~§§§~2—ene)nk-hydroxyquigoling
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The above 2,8~dimethyl~3—(3—methyl—but—2—ene)~hm
hydroxyquinoline (%9) (1,0 g) was dissolved in dry dioxan
(25 ml) and DDQ (1.0 g) was added. The reaction mixture
was heated on steam bath for 5-6 hrs, which was then

worked out, The product was

&, found to be

original (49),

2,2,5,7-Tetramethyl-3,4-dihydropyrano_(3,2-c)quinoline

S S PO P T D I T U D o, Bty WD S it DA st SO i} W S SRR W WSS WY G TG P WY YT U B AP

(50) =

- -

2,8-Dimethyl=3~( 3-methyl=but-2-enyl)-t-hydroxy-
quinoline (1,0 g) was dissolved in PPA (10,0 g) and was
heated in an oilbath at 14%0° for 3~5 hrs, The reaction
mixture was poured over crushed ice and then neutralised
by 10 % NazCO3 solution. The crude product was
chromatographed over Silica gel and eluted with benzene-
petroleum ether (1l:3) mixture gave 2,2,5,7-tetramethyl~
3,4=~dihydropyranc (3,2-c)quinoline, which crystallised
from petroleum ether, yield OM g, m.p. 69-70°, (Found :
C, 79.68, H, 7.93%, N, 6.272 5 Cy¢HioN0 : Required :
Cy, 79.68, H, 7,886 N, 5.81 %).
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A mixture of 2,2,5,7-tetramethyl~3,4%-dihydro pyrano
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(3,2=c)quinoline (1.0 g), DDQ (1.0 g) in dry benzene
(25 ml) was refluxed on water bath for 6-7 hrs, The
reaction mixture was worked out as usual. The product

was found to be original unreacted (50).
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24Methyl-t-hydroxy quinoline (1,7 g), 3-~methyl=-l-
chloro~-but-2~ene (1,5 ml), potassium carbonate (5.0 g)
and potassium iodide (1,C g) were refluxed in ethylmethyl-
ketone (400 ml) as a solvent for 15 hrs, on steam bath.
The solvent was removed and reaction mixture was decomposed
into water, The separated product was extracted with ether
and organic layer was washed with water, After removal of
solvent the oily product 2-methyl~t=(3-methyl-but-2-enyloxy)
quinoline way collected, The oil was pyrolysed at 200° for
30 min, and then digested with benzene, The benzene
inscoluble fraction was collected and washed with benzene
as rearranged 2-methyl-3-(3-methyl-but-2-enyl)-l-hydroxy
quinoline (46), It was crystallised from ethanol, yield
1.0 gmny m,p, 256°, (Found 3 C, 79.12 H, 7,43 N, 6.11 3
Ci5HypNO § required 3 C, 79,30 H, 7,49 N, 6,17 %),
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The above product (1,C g) and DDQ (1,0 g) were
refluxed in dry dioxan (25 ml) for 6 hrs, on steam bath,
Tt was worked out es:héfore and found .lo. be wss original

one (46) ag unreacted,

2,2, 5-Trimethyl-3,"%-dihydro_pyrano (3,2-¢)quinoline (47):

2-Methylm3~(3~methyl-but-2-enyl)~-hydroxy quinoline
(1.0 g) was dissolved in PPA (10 ml) and heated in an oil-
bath for 5 hrs, at 140°, The reaction mixture was decomposed
over crushed ice and neutralised with Naz(C0j; solution
(10 4). The crude product was chromatographed over silica
gel, and eluted with benzene-petroleum ether (1:3) mixture,
It ags'crystallised from petroleum ether, yield 0.5 gnm,
b.p. 222°, (Found j C, 79.56 H,  7.50 N, 5.89 3 CysHyoNO ;
required j3 C, 79,30 H, 7,49 N, 6,17 %).

Attempted dehydrogenation reaction on 2,2,5-trimethyl-

VD GO WU A0S TR C SO SUVE S VR S SO NS S S MO Y VD MR s O Y DA Ml I S DS PR S GO0 WSS JER RGO NS S Gt AR N g SR BUE S L S s YO S R W AR VT S SOV

glh-dihydro'gyrano (3,2-c)quinoline :
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A mixture of above product (1,0 g) and DDQ (1,0g)
in dry benzene (25 ml) was refluxed on steam bath for 5 hrs,
The reaction mixture was worked out as above, the product

3

obtained was found to be original,unreacted (47).

2,2,5,9~Tetramethyl-3,+-dihydro pyrano (3,2-c)quinoline

S SO s TR WL M Y T SN el SO iy ST Y JEE WY W WY ] W e S ) YO poeg YOE W X W M G A W

2, 6-Dimethyl~3~( 3~methyl~but-2-enyl )-t~hydroxy quinoline(52):
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A mixture of 2,6-dimethyl-i~hydroxy quinoline
(2,0 g), 3-methyl~l-chloro-but-2-cne (1.5 ml),potassiun
carbonate (5 g), potassium iodide (1.0 g) and ethylmethyl-~
ketone (500 ml) was refluxed on steam bath for 20 hrs,
The soclvent was removed and it was'decomposed into water,
The separated product was extracted with ether and the
organic layer was washed with water, After removal of
solvent, the oily product 2,6~dimethyl-t-(3-methyl-but-
2-enyloxy)quinoline was collected, which was pyrolysed
at 200° for 30 min, without solvent, The reaction mixture
was then digested with benzene and bengene insoluble
fraction was collected as rearranged 2,6-dimethyl-3-(3-
methyl-but-2-enyl)-t-hydroxy quinoline (52), It
erystallised from ethanol, yield 1.2 gm, m.p. 294°,
(Found 5 C, 79,47 Hy, 7,76 Ny 5,97 3 CqgHioNO 5 required ;
Cy 79,68 H, 7,89 N, 5,81 %),

Attempted cyclo-dehydrogenation of 2,6~dim§§§y1~3-(3-methy1-

D o T o vy s T g, OE M S W W W R o S o, N P RO A o S ST gt o S OSSR A RS e W T ot W S -, -t

X000 W U S VO M2 Bl YN VD i S S PN SNE s N2 o MO0 v . MDA W b O S RO WS B o

A mixture of above product (1.0 g) and DDQ (1.0 g)
in dry dioxan (25 ml) was refluxed for 6 hrs, on steam bath
It was worked out as above and the product obtained was

found to be original,unreacted (52). .

SR DR S SIP VSR L O W S WO o0t Wt e s sy S S L g, S o W g o T S S 30U e D SN T O S M o " W o, o W - -

(53)
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2 y6~Dimethyl~3~( 3~methyl-but-2-enyl)-t-hydroxy
quinoline (1.0 g) was dissolved in PPA and heated in
an oil=bath for 5 hrs., at 140°, The reaction mixture
was decomposed over crushed ice and neutralised with
Na»CO3 solution (10 %). The crude product was
chromatographed over silica gel, and eluted with benzene-
petroleum ether (1:2) mixture., It wes crystallised from
petroleum ether, yield 0,6 gm, m.p. 73°. (Found j C,
80,12 H, 7,88 N, 5,55 3 C16H1oNO § required 3 C, 79,68
H, 7,89 N, 5.81 %).

Attempted dehydrogenation reaction on 2,2,5,9~tetramethyl-

e o - - e —cm v oy

3git=dihydro pyrano (3,2-c)quinoline :
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A mixture of above product (1.0 g) and DDQ (1,0 g)
in dry benzene (25 ml) was refluxed on steam bath for 5
hrs, The reaction mixture was worked out as above, the

product obtained was found to be original,unreacted (53).
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2-Methyl-k-hydroxyquinoline (1.6 g) was dissolved
in ethylmethylketone (250 ml) and was refluxed with 3-
methyl-3-chloro-but-i-yne (1.5 g) in the presence of
potassium carbonate (5.0 g) and potassium iodide (1.0 g)
on ﬁater bath for 50 hrs, The solvent was then removed
by distillation and the residue was poured inte water
to give crude product, which was chromatographed over
silica gel using benzene-petroleum ether (1:2) as
eluent, It crystallised from‘petroleum ether, yield
0.5 gm, m,p, 99° (Found : C, 79.89 H, 6,480, N, 6.558 j
Cy5HysNO § required ; C, 80,00 H, 6.666 N, 6,221 %),

2,2,5, 7-Tetramethyl pyrano (3,2-¢)quinoline (51) :

VI i g T Y VA U i M O SO SO s O 2 S —— o~ W S S p, i W U . S i st

A mixture of 2,8-dimethyl-t-hydroxy quinoline (1.9 g)
3=-methyl-3~chloro~-but-l-yne (1.5 g), potassium carbonate
(5,0 g), potassium iodide (1.0 g) and ethylmethylketone
(250 ml) was refluxed in water bath for 50 hrs, The
solvent was removed by distillation and.: : was decomposed
into water, The obtained product was filtered, washed
with water and dried, It was chromatographed over silica
gel, using benzene-petroleum ether (1:2) mixture as eluent.
It was crystallised from petroleunm ether, yield 0,3 gm,
m,p. 100°, (Found 3 C, 80,50 H, 7,08 N, 5,55 3 Gj¢Hy N0 3
required 3 C, 80,84 H, 7,11 N, 5.86 %).
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2,2,5,9-Tetramethyl pyrano_{3,2=-c)guinoline (54%) :

e oy o v o o s ot

A mixture of 2,6~dimethyl-Y-hydroxy quinoline (1.9 g)
3-nethyl-3-chloro~-but-l-yne (1,5 g), potassium carbonate
(5.0 g), potassium iodide (1,0 g) and ethylmethylketone
(250 ml) was refluxed in water bath. for 50 hrs. The
solvent was removed by distillation and - .. was decomposed
intc water., The obtained product was filtered, washed
with water and dried, It was chromatographed over silica
gel, using benzegempetroleum ether (1:2) mixture as eluent.
It me= crystallised from petroleum ether, yield 0,3 gm,
m.p. 93°, (Found 3 C, 79,92 H, 6.9% N, 5.86 ; CqglH;,NO
required 3 C, 80,3+ H, 7,11 N, 5,86 %).
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A mixture of 2-methyle=lt-hydroxy-6-methoxy quinoline
(2,2 g) 3-hethyl-3-chloro~but-l-yme (1,5 g), potassium
carbonate (5.0 g), potassium iodide (1.0 g) and ethyl~
methylketone (250 ml) was refluxed in water bath for 50 hr.
The solvent was removed by distillation and ' . was decomp-
osed into water., The obtaimed product was filtered, washed
with water and dried, It was chromatographed over silica
gel, using benzene-petroleum ether (1l:2) mixture as eluent,
It wam crystallised from petroleum ether, yield 0,5 gm,
m.p. 60°, (Found j C, 75,48 H, 6,52 N, 5,37 3 Cy¢Hy,NO2 3
required 3 C, 75.30 H, 6,67 N, 5,49 %),
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Acetoacet—-o~toluidide (2.0 g) was reTluxed with’
0.25 gm. of pulverised sodium in dry benzene in waterbath
for 5 hr, To this reaction mixture, 3-methyl~l-chloro-
but-2-ene (1.5 ml) was added and then the reaction mixture
was further refluxed for 20 hrs, It was then‘poured into
water and the organic ( benzene ) layer was separated,
The solvent was removed and the product crystallised from
petroleum ether, yield 2,5 gm, m.Pe 875 (Found : G, 74,06
H, 8,316 N, 5.714 3 Cy¢H24NO2 j required ; C, 74.1k H,
8,107, N, 5,104 %),

2423 959-Tetramethyl~3, +-dihydropyrano (2,3-b)guinoline(63):

. S W 22 . s J WG g, TSP ST

a~(33Methyl-but-2~-enyl)acetoacet~o-toluidide
(2.0 g) was dissolved in PPA (20 g) and heated,the reaction
mixture was then poured over crushed ice and neutralised
with 10 % NazCO; solution. The product was chromatographed
over silica gel using benzene-petroleum ether (1:3)
mixture as eluent, It crystallised from petroleum ether,
yield, 0.8 gm, m.p. 112° (Found : C, 79.86 H, 7.8 N, 5,95
3 C16Hi1gNO 5 required 3 C, 79.68, H, 7.88 N, 5.81 %),

Attempted dehydrogenation reaction on 2,215,9:tetramethy1~
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A mixture of 2,2,5,9~tetramethyl=-3,4~dihydro
pyrano (2,3~b)quinoline (1.0 g), DDQ (1.0 g) énd dry
benzene (25 ml) was refluxed for 6 hrs, on waterbath.
The reaction mixture was worked out as before but the

product was found to be original, unreacted (65).

glg,5,Z:Tetramethyl—3lh—dihydro pyrano (213~b)quinoli§§
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Acetoacet-p~toluidide (2.0 g) was refluxed with
pulverised sodium (0,23 g) in dry bénzene in waterbafh
for 5 hrs, To this reaction mixture, 3~-methyl-l~chloroc-
but-2-ene (1.5 ml) was added and then the reaction mixture
was refluxed for 20 hrs. It was decomposed into water
and organic layer Was’separgted. “Af ter removal of
solvent it @ crystallised from petrocleum ether, yield
2.0 gmy, m.p, 83°. (Found 3 C, 74,26 H, 8,70 N, 5,72 ;
Cy¢lz1NO02 3 required j C, 74,14 H, 8,11 N, 5,41 %),

T VY ot i D 1 S W U g R O Wy, SO P YN D 2T R AW} W S WP SN VR g W S Y O Y S o S0 W Y WD SOE WA O v TR S S S e YOS S SRS O SO PR YOO

(68)

W v - -

The above product (2,0 g) was dissolved in PPA
(20 ml) and heated the reaction mixture'at 140° for 3 hrs.,

in an oil-bath., It was decomposed over crushed ice and
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-~

neutralised with 10 % NezCO3 solution. The product
was chromatographed over silica gel, using benzene-
petroleum ether (1:3) mixture as eluent, It wes
erystallised from petroleum ether, yield 0.5 gm, b.p.
205°, (Found ; C, 79,58 H, 7,90 N, 5,77 § Cy¢Hy14NO ;
required ; C, 79.68 H, 7.89 N, 5.81 %).

Attempted dehydrogenation reaction on 2,2,5,7-tetramethyl-

S o S e WO us o 00

3,l-dihydro pyrano_(2,3-b)guinoline s

Wy i S

A mixture of 2,2,5,7~tetramethyl~3,4~dihyd;o
pyrano (2,3-b)quinoline (1.0 g), DDQ (1,0 g) and dry
benzene (25 ml) was refluxed for 6 hrs. on waterbath,
The reaction mixture was worked out as before but the

product was found %o be original,unreacted (68),

g M . D S VDS W S T iy WY S i, S Ot et il T WA o

IR U K e DR S Pt 9 R i . T

g=( 3-Methyl-but-2-enyl Jacetoacet-o~anisidide (69) :

G S o F5 G2 A PR s N S i BT BT A M S LA TR D S ) Wt O R s, SCE et MR TR SR e sy S o W YO i W WA L e IS it A W

Acetoacet-o~anisidide (2.2 g) was refluxed with
pulverised sodium (0,23 g) in dry benzene in waterbath
for 5 hrs, To this reaction mixture, 3-methyl-l-chloro~
but-2-ene (1,5 ml) was added and then the reaction
mixture was refluxed for 20 hrs, It was decomposed into
water and organic layer was separated, After removal of
solvent it wees crystallised from petroleum ether, yield
\ 4 90

1.8 gm, m,p. 100°, (Found 3 G, 70-r¢ H, 7.5 N,

3 Ci6H21NO3 5 required ; C, 63-81 H, 7:43 N, 4:0( %),
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2,2, 5-Trimethyl-8~methoxy-3,4=~dihydropyrano (2,3-b)

guinoline (70) :

The above product (1,0 g) and PPA (10 ml) were
heated at 140° .for 3 hrs. in an oil-bath, It was decomposed
over crushed ice and neutralised with sodium carbonate
solution (10 4), The product was chromatographed over
silica gel, using benzene~petroleum ether (1:3) mixture
as eluent, yield 0,7 gm, b.p, 225°, (Found j; C, 74,70
Hy, 7.09 N, 5,55 3 Cy¢H1gNO2- 5 required j c, 4,72
Hy, 7.39 N, 5,45 %).

Attempted dehydrogenation reaction on 2,2,5~trimethyl-

P oo 2t s T WO T YIS S DOy T s O Y Y, T W i, WD . TSR . S M, . VD G, YN . WS ot st i Y SO 2 Y08 e 1o . o Y . T Yot T

G gy S T Y Y U g BT G oy VI LY T WO s VS pet S LIS S R ST S VA O st WD S VAN . S T TS P Sl W S A Y.

- & mixture of above product, (1.0 g), DDQ (1.0 g)
and dry benzene (25 ml) was refluxed for 6 hrs, in water
bath, The reaction mixture was worked out as before but
the product was found to be original,unreacted (70),:

2424 5=Trimethyl~3,b-dihydro pyrano (2,3~b)quinoline (72):

O D S A S i s Y W S vy S e e

W W e S T W G gy Yt S it i PP ot R 0 W i O 1 Y gy S st P . i SO S, P . W 450 NI e SV OV W e, T 180 Y

Acetoacetanilide (1,7 g) was refluxed with
pulvergﬁsed sodium (0,23, g) in dry benzene in wagerbath
for 5 hrs, To this reaction mixture 3-methyl=l-chloro~
but-2~ene (1,5 g) was added and the reaction mixture was

refluxed for 20 hrs, It was decomposed into water and
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the organic layer .was separated. After removal of
solvent it wes crystallised from petroleum ether, yield
1.C gm, m.p, 68°. (Found j C, 73.03 H, 7,37 N, 5.92 ;
Cy5Hy19NO2 3 required 3 C, 73,46 H, 7,76 N, 5,72 %),

A Y T, V. o o S WS i S o i S50 e o e 20 vt Y00 S0 s e . 2] N SR . T A Wt O YE A (o SOR g RS WS YOV TR VS VO S VPR Y . VL W s,

The above product (1,0 g) was heated with PPA
(10 m1) in an oil-bath at 140° for 3 hrs, It was
decomposed over crushed ice and neutralised with NazCOj
(10 %) solution. The product was chromatographed over
silica gel, using benzene-petrcleum ether (1:%+) mixture
as eluent, yield 0,9 gm, b,p. 218°, (Found 3 C, 79,00
H, 7,55 N, 6,26 ;3 Cys5Hy,NO 3 required j C, 79,30 H, 7,49
N, 6,16 %),

T W oy DO DT S IS ISUR 0 m AR b W B AR ST e S WAon W R A AR MG W T PG S e S PSR S S AR O S KO0 N it g et At e Wi W S O, WO iy S S0 it g

3a4=dihydro pyrano (2,3~b)guinoline :

A mixture of above product, (1.0 g) and DDAQ
(1,0 g) in dry benzene (25 ml) was refluxed for 6 hrs.
in wvater bath, The reaction mixture was worked out as

before and the product was found to be original,unreacted’

(723,
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Benzopyrans containing phenyl group_atxposition
are generally known as flavans (I) and (2). Many naturally
occuring alkaloidas and flavanoides contain this nucleus.
Many routes are known to s&nthesise flavans, In recent
years Claisen rearrangement of cinnamyl ether of phenols,
followed by cyclisation is a common route for the synthesis
of flavan, Claisen rearrangement of cinnamyl ethers gawe
both normal and abnormal migration products, White and
Fife1 observed that Claisen rearrangement of cinnamyl
p-substituted phenyl ethers (4) gave normal rearranged
product (5). |

Ph
(2

PR
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Jain g;wggz carried out the Claisen migration of 5-
hydroxy-7-cimamyloxy-2-methyl chromone (6) and obtained
(7) through the abnormal migration, The same authors

n their further studies3 in C-cinnamylation of 5,7~
dihydroxy-2-methyl isoflavone and chromone observed that
when 5,7-dihydroxy~2-methyl-isoflavone (8-a) was condensed
with cinnamyl alcohol and acetic acid gave 6,8~dicinnamyl
derivative (8-b) along with 8~cinnamyl derivative (8=c).
It was pointed out by them that when same isoflavone

(8=2) was condensed with cinnamyl bromide in methanol-
sodium methoxide gave (8-b) and 6-cinnamyl derivative
(8-d), They obtained pyrano iseflavone (9) and pyrano
chromone(10) from (8-c¢) and (8-d) by cyclodehydrogenation,

(7)

OH 0]
(8=a) Ry = Ry = Hy R = Ph

(8~b) Ry = ~CHz~CH=CH~-Ph, R = Ph,
(8-d) Ry = Hy, R2 = @@ ~CHz=CH=CH-Ph, R = Ph,

I
&
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Jain and Tuli* have reported the rearrangement
of 7-cinnamyloxy derivative of 3-hydroxyflavone (11)
and Y¥-methyl coumarin (12)., They obtained normal
rearranged product (13) from (11) and abnormal rearranged

product (1) from (12).

. 0 o
CH3  Ph 7 l l CHy
Ph >~ o~ Ph
o

P,
(o)
Ph
O 0
Ph HO OT Ph
Ocﬂj‘, / 0 CH?)
0 ’j
O
Ph 12
Cir) HC Ph (3
o O~ o)
.0 Hovy -~ - TN O
]
CH.
Ph 3 Chi
(i2) Cla)

The same authors’ have further reported that Claisen

rearrangement of (15) gave normal products (16), (17)

along with further rearranged but uncyclised product(18).



O~ .
OH
HBC hs(,
]
0 Q - .
H Ph O OH p h
C16)
(15
Ph \ g CH 3
HZC .
OH ]
o OH Ph
H3C
i §
0 OH (18)
Ci7)

Anhluwalia and Devendrakumar® have reported that
7—cinnamyloxy;4-methyl coumarin (19) on Claisen rearrangement
by refluxing in N,N-dimethylaniline yields 4,4'-dimethyl-
-5'-phenylfuro (2*,3'=6,7) coumarin (20) and 7-hydroxy-
Yemethyl-8~(1'-phenylprop~l'ene)coumarin (21), While in
vacuo, the products obtained are the coumarin {21) and
7-hyd roxy-8-(1'-phenylprop-2'~ene)coumarin (22), The
structure of these compounds have been established by

NMR spectra,

X Ph He » Ph

! 3
O 0 o)
o HO /O
v ~

(19) CHy CH3 (21



-~ Ph
~ ~
H3<;
(22) CH3 CHQ
(20)

Jain and A,Kumar’ showed a novel product (23)
along with (24) as a normal rearranged product, in the
Claisen rearrangement of 6-cinnamyloxy-i-methyl coumarin
(25), Jain and Tuli® have reported their observation on
Claisen rearrangement of 7-cinnamyloxy derivatives of 3-
methoxyflavone, t-methylcoumarin and isoflavone, During
Claisen rearrangement they obtained (26), (27) and (28),

respectively,

Ph Pr

(2s5)



Ph Ph
ﬁsc HSC
e o
Ho- - l/ O Ho< ]/ J
~ - ~
~~" Ph
CH
(2%) 3 (28)

On reviewing the literature, it was observed
that most of the studlies on cinnamylation were carried
out on the Oxygen Heterocyclic compounds and almost no
work has been carried out on Nitrogen Heterocycles, As
different types of rearranged products were obtained in

the Claisen rearrangement of Oxygen heterocycles, it was

thought of interest to study the qdnneny
cinnamylation of the quinoline derivatives. In the present
work, Y-cimmamyloxy-2-methyl quinoline was prepared by
reactiné cinnamyl chloride with 4-hydroxy~2-methylquinoline
and then subjected to Claisen rearrangement by heating it

at 200° for 30 min, without any solvent. The reaction
mixture was digested with benzene. The benzene-insoluble
fraction gave the mixture of two rearranged products,

which were difficult to separéte by chromatographic

methods and so the mixture was subjected te further
cyclisation with polyphosphoric acid, The cyclised

products could not be separated through ssssmon column
chromatography but could be separated by preparative thin-
layer-~-chromatography, 7The structure of cyclised products
were confirmed by NMR spectra, The above reactions series ave

represented as follows -
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(1)

i CHy
//// (39) \\\\\
M . Ph
HO | HO f
P ~ Ph [~ ~ CH.
) e T
“ QL/ N N NV
car)l (33)
pra Pn
¥

(32} (34)



The formation of two isomeric migrated products
can be explained by foellowing reaction mechanism, The
rearranged product (31) was obtained by normal rearrangement
of cinnamyl group during Claisen rearrangement, which

underwent further double bond migration as follows t=
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The formation of {33) is explained on the basis
‘of abnormal Claisen rearrangement, The mechanism for

the formation of (33) -is proposed as follows t~

Jt\L

/—% . N
R e I *j;L Ph
- \N/ i

'\rHO

70
N

N
(33)

CH,\
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Synthesis_of 2,4-dimethyl-3-phenyl-2,3-dihydro furo

(3,2-¢)quinoline (37)_and_3,%-dimethyl-2-phenyl-2,3-

A W ;. W g 1 L I O -

Qihydgg;furo‘(3,2ac)quin0}}§8 (322 s

2=Methyl-lt-hydroxyquinoline was refluxed with
cinnamyl chloride in presence of potassium carbonate and
potassium iodide in ethylmethylketone to give 2-methyl=l=
cinnamyloxy quinoline (35). The structure of (35) was
confirmed by NMR spectrum (C,Cly) which showed signals
at 8§ 2,58, singlet, 3H, -CH; group at C» 3 4.75, doublet,
J = 7Hz, 2H, ~0-CHz~ group 3 6.30 to 6,80, multiplet, 2H,
~CH=CH~ group j 7,1 to 7.8, multiplet, 10H, aromatic,
The ether (35) was subjected to Claisen rearrangement by
heating at 200° without any solvent, The rearranged
pro&ucf was digested:with benzene and benzene insoluble
fraction was collected as Claisen rearranged product, which
was found to be a mixture of (36) and (37). On the basis
of NMR spectrum of the migrated product containing mixture
of (36) and (37), their structures are assigned., The
NMR spectrum of migrated product (CF;C00H) showed one
doublet, at § 3 1,85 with coupling constant J = 8Hz, for
the C=§§—§§3group, indicating presence of isomers (36)
in the mixture, Also the spectrum showed a singlet at {3
2,25 for _C(§§3)¥CHPh group indicatipg the presence of
isomers (38). Also the spectrum showed singlet at 2,68 for

[ ] j‘-

CH; group at &2 position, On elementry analysisAmixture&@§
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obtained results wagefound to be satisfactory with the
gequiréd. A1l attempts to separate these isomers failed aﬁd
hence the mixture was cyclised with polyphosphoric acid, The
separation of the cyelic products could not be affected by
columa chromatography using silica gel but, they were separated
by preparative thin-layer chromatography (silicagel). The
structure of the separated isomers 2,4-dimethyl-3-phenyl-2,3-
dihydro furo (3,2-c¢)quinoline {37) and 3,4-dimethyl-2-phenyl-
2 ,3=dihydro furo{3,2~c)quinoline (39) were assigned on the basis
of their NMR sﬁectra. The NMR (C Cly) of (39) showed signals at

§3L,.20, doublet, J = 7Hz, 3H, -Gy group at C3 3 2,25, singlet,
3H, -CH3 group at Cy, j 4.+5, doublet, J = 8Hz, 1H, -0-CH-Ph ;
5.30, maltiplet, 1H, -CH-CH; § 6,9 to 7,9, multiplet, 9H, aromat
The NMR (C Cly) of (37) showed signals at&j 1.65, doublet, J =
7Hz, 3H, -CH; at Gz 3 2'.25, singlet, 3H, CH; group at Cy § 4.3,
doublet, J = 8Hz, 1H, -CH.Ph j 4,96, mltiplet, 1H, -0-CH-CH; 3

7.2 to 8,1, mltiplet, 9H, aromatic., The NMR spectra of the

two isomers suggest that each isomer 1s not completely separateq

but is contaminated with the other isomer to the extent of 10 %

because the methyl signals are much predominent for other

isomer in each spectrum. The structure of two isomers (37) and

(39), 2,3—dimethyl—3-pheny1-2,3;dihydro furo (3,2-¢)quinoline,

respectively, were assigned on the basis of the -CH;, -CH-CHj,

-CH-Ph signals appeared in their NMR spectra, -Cd; protonsof: v

(37) were appeared in down field at §j 1.65, that of #se

(39) appeared at e e - S T
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§s 142, -CH-CH; proton for (37) appeared &, %,96 and
that of & (39) at §, 5.3 in the down field and ﬁggnPh
proton for {37) at §, 4.3 and for (39) at s, 4,55 in the

down field.

(3F) - € 3%J
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Synthesis of 2,l,6é-trimethyl~3~phenyl-2,3-dihydro furo

T . S W oo W S -t gt PO 0 14 W S Y s Ut O YO WS SO S U U O g s 5T i S, SO SN T S Wl s P -t Sy W S0 Y I S P I

(3,2-c)quinoline (45) and 2-phenyl-3,l,6-trimethyl=2,3-

e s yua vl J50a ween

- v Sy s o -

2,8~Dimethyl-t=hydroxyquinoline was condensed
with cinnamyl chloride as above to give 2 ,8~dimethyleti-
cinnamyloxy quinoline (42), The structure of (42) wﬁé
confirmed by IMR spectrum (CDCl3) which showed signals
at 53 2,75, singlet, 3HE, ~CHy; group at Gz j 2.80, singlet,
3H, -CEy group at Cg j %.88, doublet, J = 7Hz, 2H, ~0-Chz-
group 3 6,3 to 6.9, multiplet, 2H, ~CH=CH- group ; 7.25 to
8.12, multiplet, 9H, aromatic., The ether (42) was subjected
to Claisen rearrangement by heating it at 200° without
solvent, the reaction mixture was digested with benzene
and benzene-insoluble fractioh was collected as rearranged
product, which was found to be a mixture of (43) and (i4),
The NMR of migrated mixture pewsdse® showed a doublet at
$3 1,8 for C=CH-JHy, indicating the presence of (M) ,and
«lso « singlet appears at § 3 2,28 for ~C(CH3)==CHPh,
indicating presence of (43), All attempts to'Sepafate
them failed, and -hence the mixture was cyclised with PPA,
The separation of the cyclic products could not be effected
by colum chromatography using silica gel, therefore, théy-
were separated by preparative thin-layer chromatrography
(silicagel), The structure of separated isomers (45) and

(4+6) were assigned on the basis of NMR spectrum, The NMR
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(C Cly) of (45) showed signals at §3 1.6, doublet,
J = 7Hz, 3H, -CH3 group at Cz j 2,2, singlet, 3H, =CH,
at G, § 2.7, singlet, 3H, -CHy at Cg¢ 3 %.25, doublet,
J = 7Hz, 1H, -CH-Ph j 4,85, multiplet, -CH-CH; j 7.05 to
7.8, multiplet, 8H, aromatic, The NMR of (46) showed
signals at§ 3 1,12, doublet, J = 7Hz, 3H, «CHj at C3 j
2,2, singlet, 3H, -CH; at Cy § 2,7, singlet, 3H, -CH; at
C¢ 3 4.+, doublet, J = 10Hz, 1H, -CH-Ph 3 5,15, multiplet,
1H, ~-CH-CH3 and 6,8 to 7.79, mltiplet, 8H, aromatic, The
NMR specta of the two isomers suggest that each isomer is
not completely separated but is contaminated with the other
isomer to the extent of 10 % because the methyl signals

are much predominent for other isomer in each spectrum,

oK

Ph
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Synthesis of 2,4, 8~trimethyl-3~phenyl~2,3-dihydro_furo

W - qusa e - - o 0 T s B U W gt g I IS i, g W D A i W g . D s iy L0 T Yapte TS Wi T s . W W W 3 - -

(3,2-c)quinoline {50) and 2-phenyl-3,4-8~trimethyl-2,3~

e SR G oom, S e MO T g S D g, LKyt o, A o e AP VO D s, ST Y SO TOOR W . T g PR SO UL W s

dihydro furo (3,2-c)guinoline (51) ¢

2,6-Dimethyl=t-hydroxyquinoline was condensed with
cimmamyl chloride as above to give 2,6~dimethyl-li-
cinnamyloxy quinoline (%7). The structure of (4+7) was
confirmed by NMR spectrum (CDCl3) which showed signals
at %3 2.5, singlet, 3H, -CH; at Cz 3 é.65, singlet, 3H,
~-CH; at Cg 3 %.85, doublet, J = 7Hz, 2H, ~0~CHz~ group j
6.3 to 5.9, mltiplet, 23, ~CH=CH~ group and 7.2 to 7.9,
miltiplet, 9H, aromatic, The ether (47) was subjected to
Claisen rearrangement by heating it at 200° without solvent,
the reaction mixture was digested with benzene and benzene-
insoluble fraction was collected as rearranged product,
which was found to be a mixture of (48) and (49), The NMR
spectrum of migrated mixfture prodsted showed a doublet at
S3 1.85 with the coupling constant J = 7Hz for C=CH-CH,,
indicating the presence of (49) and a singlet appeared at §1
2,28 for -C(CH3)==CHPh, indicating presence of (4g), All
attempts to separate them failed, and hence the mixture
was cyclised with PPA, The separation of the cyclic
products could not be effected by column chromatography
using sillca gel, therefore, they were separated by
preparative thin-layer chromatography (silicagel), The
structure of separated isomers (50) and (51) were assigned

on the basis of NMR spectra, NMR spectrum (C,Cly) of
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(50) showed signals at §3 1.65, doublet, J = 7Hz, 3H, CHj

at Gz 3 2,2, singlet, 3H, -CH; at Oy 3 2.52, singlet, 3H,

~-CH; at Cg 3 %,25, doublet, J = 7Hz, 1H, -CH-Ph j 4.85,
multiplet, -CH-CHy 3 7,12 to 7.85, maltiplet, 8H, aromatie,
The NMR of (50) showed signals at g3 1,15, doublet, J = 7Hz,
3H, -CHy at C3 ; 2,18, singlet, 3H, ~CH; at Cy § 2.5, singlet,
3H, CH; at Cg 5 %.45, doublet, J = 10Hz, 1H, -CH-Ph 5 5.15,
mltiplet, lH; -CH~CH; and 7,1 to 7.8, multiplet, 8H, aromatic,
IThe NMR spectra of the two isomers suggest that each isomer

is not completsly saparated but is contaminated with the other
isomer to the extent of 10 % because the methyl signals are

much predominent for other isomer in each spectrun,

A3
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Gingggylafion_of Acetoacetanilide derivative and

W O gy gu2s (P P WA S0, DO P G WV g T e WA WIS SOSE LY G SRS G T WG TP D . WA S

cyclisation to N~(phenyl):g:ggggggzgiggetylué-hydgggz:

S g S T SO i S sy, WO TS DI . YO e, Y, S0 IO O s O e

liglglhntetrahydro pyridine derivatives :

. S ik W JOBY S D e o) WO VTR g VUL SR S O LS VOSSP R, WS B e SO, G O U SO o Ol W Yo

In view of the interesting results of the
cinnamylation of 4-hydroxy-2-methylquinoline derivatives,
the cinnamylation of acetoacetanilide derivatives were
next tried to synthesise 3,4~dimethyl-2,3~dihydro-2-
phenyl furo (2,3-b)guinoline derivatives (1) according

to the following scheme,
CH3

(;) MNa -~ d"ry Be“'Z,Q:\-\Q

Qu) C(V\V\Qn\\j \QA\:G\.‘

<
2
A
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Acetoacet~p~bromoanilide was first subjected to
cinnamylation by reacting the sodium salt of acetoacet-p-
bromoanilide with cinnamyl chloride in dry'benzene. This
gave g-cinnamyl-acetoacet-p-anilide (2), thestructure of
which was confirmed by IR and NMR spectra. IR spectrum
(nujol) showed band at 3300 cm™ ', -CO-NH~ group. The 230 Miz
NMR spectrum {CDCl3) showed signals at &3 2.28, singlet,
3H, -COCH3 $ 2,82, triplet, J = 7Hz, 2H, ~CH>-~CH=CH-Ph j

3.62, triplet, J = 7Hz, 1H, ~0~CH-CH2~CH= s 6,15, multiplet

0 =0

J = 16 + 7Hz, 1H, ~CHp~CH=CH-Ph'; 6.5, doublet, J = 16Hz,
1H, ~CH=CH=Ph ;. 7.25 to 7.+, multiplet, 9H, aromatic and
8,55, singiet, 1H, -NH, The signal at &§j 8.55 - slowly
disxppea_yved by D20 suggésting -NH group. The two ethylenic
protons are trans to one another. indicated by their high
coupling constant of J = 16Hz., The compound is partially
ketonic form (3) but it also developed ink-blue colour
with ferric chloride in ethanol, which is the indication
for small amount of enolic form (4), This is also
indicated in.the NMR spectrum which showed a small
neighbouri%éigignal at§,2,.,25 along with the original
-CHy signal, The decouplﬁng experiment was also performed
by double irradiation the signal at§,2,82 for methylene
protons, This resulted in the collapse of the triplet at
§,3.62 to a singlet and multiplet at§,6.15 also collapse
to a doublet. This experiment also confirmed thekekolhic

structure (B8),
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The above compound (2) on treatment with sulphuric
acid (70 %) gave N-~(p=~bromophenyl)-2-phenyl~5-acetyl-6-
hydroxy-1,2,3,4k=tetrahydro pyridine (B) instead of 3,4-
dimethyl~2~phenyl=6-bromo~2,3~-dihydro furo{2,3~b)quinoline
(6) or 2-phenyl-t-methyl-3,k-dihydro pyrano {2,3-b)
quinoline (7).

CH,
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The structure of (5) was confirmed by IR and NMR

speetra, IR(nujol) spectrum showed ban%ﬁ%tm‘}630 em ' for
A 2

the chelated »C=0 group. The NMR (CDCl;)\showed signals
at g3 1.96, singlet, 3H, -COCH; 3 2,05, mltiplet, 1H, 3

_Ph

e

~
2,30, multiplet, 3H j; 4,93, triplet, 1H, /C\
” . ~HpC H

6.9 to 7.4, multiplet, 9H, arematic and 15.C, singlet, 1H,
chelated OH group. The signal at §, 15.0 was also reduced
by D20 exchange, The presence of chelated hydroxy group
was further confirmed by the development of deep bluish
green colour with dleoholic ferric chloride solution, The
signals at §3§ 2,05 for 1H and §, at 2,3 for 3H are for
the two methylene groups in the tetrahydro pyridine
nucleus, One proton has separated from the other three

protons due to the c¢is~trans effect of the phenyl ring (8).

Ph v
3 [ \J
>° ', \’Q )
4/ 4 N Q
o N
3-‘!‘! Ph CHE
By H

The decoupling experiment was performed by double
irradiation the signal at §, 2,3. This resulted into
the collapse for triplet at &, 4,93 to a sigglet with

greater intensity (NOE).
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The possibility of the formation of 2-phenyl=5-
acetyl-6-{p~bromophenyl)~amino-3,4=dihydro pyran - (9)
during cyclisation of g-cinnamyl-acetoacet-p~bromo
anilide (4) was rulfled out oﬁ the basis of IR and NMR
spectra, The IR spectrum of cyclised product did not
show- any band for ~NH group at 3300 em™ ! and also signal
atH,8~9 for the -NH proton did not appear . in NMR spectrum.
It was reported that cyclisation of a~2llyl acetoacetanilide
gave 2 ,U=dimethyl-2,3-dihydro furo(2,3~b)quineline (10),
a~prenyl acetoacetanilide gave 2,2,5-trimethyl-3,4=
dihydropyrano (2,3-b)quinoline (11). While cyclisation
of e~cinnamyl-acetoacetanilide gave N-(Phenyl)=2-phenyl-
=5=a.cetyl-6=hydroxy-1,2,3,4=~tetrahydropyridine (12) a

novel compound,

CH - .
3 CH3
')
—
N J o~ -
N SN TN M3
H cio)
C'% QHS
(),J
| N N
1 ]\/l > /j/(,ﬂ?)
\N © ) \\N ~ 4] A 6(13
i)

/’
OIL\\ ‘ \
-~ N 0.
Q\/}} e atmo— Ph ] - / \ i_‘
NN-o Ph | S
H .
L) N \\tff
,(43

Oy
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Synthesis of N-(O-methyl phenyl)-2-phenyl-5-acetyl-6-

- S s G — - mas " b g " S P T AT s O D 1D D S i 00 S S . 200 . S

hydroxy-1,2,3,4-tetrahydro_pyridine (1%) :

T B . W - - e o o o oy you s Sy 30 e 3D st ot NG W RS R

a-sodium salt of acetoacet-o~toluidide was
condensed with cinnamyl chloride in dry benzene to give
a~cinnamyl acetoacet-o~toludide (13), The structure of '
(13) was confirmed on the basis of IR and NMR spectra,
The . IR spectrum{nujol) showed 3260 cm ' for -NH group,
at 1730 cm ! for -C0-CH; and &t 1650 em™! forCeNH group.
The NMR (CDC1l3) showed signals at§j 2,31, singlet, 3H,
;CO-CH3 group § 2,30, singlet, 3H, -CH3 group on aromatic
ring 3 2,85, triplet, J = ?Ef, 2H, =CH2=CH=CH~-Ph j 3.65,
triplet, J = 8Hz, 1H, -C0-CH-CO ; 6,2, quartate, J = 8Hz,
1H, ~CHp~CH=CH-Ph 3 6.5, doublet, J = 16z, 1H, =CH-Ph 3
7.1 to 7,8, mpltiplet, 9H, aromatic and 8.38, singlet, 1H,
~NH-CO, The (13) on ecyclisation with 70 % sulphuric acid
gave pyridine derivative (14). The structure of (14) was
confirmed on the basis of its IR and ﬁMR spectra, IR
spectrum of {14%) (mujol) was not’shoﬁing -NH band at
3260 em ' which had been shown by {(13). Also =NH.C=0
band was absent at 1650 ecm™! which was shown by (13).
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This comparision showed that on treatment with 70 %
sulphuric acid, nitrogen atom of anilide is linked with
carbon atom of cinnamyl group to give pyridine nucleus.
The NMR spectrum (CDCl3) showed signals at§j 1.98,
singlet, 3H, -CO-CH; ; 2.02, singlet, 1H, -CHp~CH-CH-Ph ;

]

2.3, singlet, 3H, -CH3 group on aromatic ring j 2,36,
i
triplet, J = 8Hz, 3H, -CHp~CHp~CH-Ph 3 4,65, singlet,Cbyoud)
) .
1H,-N~-CH-Ph and 6.8 to 7.3, multiplet, 9H, aromatic,

(&} 3
o/
/ T
QP
- “o
\4\2}1

) Netdvy beymon

i/ Ct"f\nqyg\:}d chlovidy 44 CHtay

(14)
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a~sodium salt of acetoacet-p~toluidide was condensed
with cinnamyl chloride in dry benzene to give a~-cinnamyl
acetoacet-p~-tcludide (15). The structure of (1%5) was
confirmed on the basis of IR and NMR spectra, IR gpectram
{nujol) showed bands at 3270 cm™! for -NH, at 1725 cm '
for ~CO-CH; and at 1650 cm ' for -CONH group. The NMR
(CDC1l3) showed signals at§.2.3, singlet, 6H, two =Clj
groups, =-COCH3 and -ArCHy 3 2,85, triplet, J = 8E§; 2H,
~CHp~CH=CH-Ph ; 3.62, triplet, J = 8Hz, 1H, -C0-CH-CO- ;
6.2, quartate, J = 8Hz, 1H, ~-CH>~CH=CH~Ph ; 6.5, doublet,
J = 16Hz, 1H, =CH-Ph j 7.05 to 7.42, multiplet, 9H, aromatic
and 8.2, singlet, 1H, -KH group. The (15) was cyclised as
above gave N-(p-methyl phenyl)=-2-phenyl-5-acetyl=6~hydroxy-
1,2,3,k-tetrahydro pyridine (16). The structure of (16)
was assigned by IR aﬁd NMR spectru... The IR spectrum of
(16) (mujol) was not showing -NH band at 3270 cm™! which
had been shown by (15), also -NH~-C=0 band was absent at
1650 cm 's which was shown by (15). The NMR spectrum
(CDC13) of (16) showed signals at §3; 1.95, singlet, 3H,

~C0-CH; 5 2.02, singlet, 1H, -CHp-CH-CH-Ph 3 2.22,
H

singlet, 3H, lCH3 group on aromatic ring § 2.3, Ejhglét,

broag o 3H, -ggg_?g-CH-Ph 3 ¥.92, singlet, 1H, ~N-CH~Ph
I~

and 7.05 to 7.%, multiplet, 9H, aromatic,
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hydroxy-1,2,3,%=tetrahydro pyridine (18) ¢

W > S o W S0 g, gL - s S g U -

a-sodium salt of acetoacet-p-chloroanilide was
condensed with cinna}myl chloride as above to give a-
cinnamyl acetoacet-p~chloroanilide {17)., The structure
of (17) was assigned on the basis of IR and NMR spectra,
The IR (nujol) of (17) showed bands at 3330 em ' for -IH,
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1740 cm ! for -C0-CH; and at 1670 cm™! for -CONH‘group.
The NMR (CDCl3) of (17) showed signals at §; 2.38,
singlet, 3H, -C0-CH;, 3 2,82, triplet, J = 8Hz, 2H
~Clp-CE=CH-Ph § 3,62, triplet, J = 8Hz, 1H, -co-éh.co 5
6,15, quartate, J = 8Hz, 1H, CHQ—Q@-Ch—Ph 3 6,45, doublet,
J = 16Hz, 1H, =CH-Ph § 7,15 to 7.5, mltiplet, 9H,
aromatic and 8,7, singlet, 1H, -NH, The (17) was eyclised
as above to give N-(p-chlopo phenyl)=2-phenyl-5-acetylem6=-
hydroxy~1,2,3,tetrahydro pyridine (18). The NMR (CDC1;)
of (18) showed signals at §, 1.98, singlet, 3H, -CHj group
of =COCH3 5 2.1 to 2.k, multipleé, 4H, -CHp-CHz~CH-Ph ;

[y QC{é

%.92, singlet} 1H, -CH-Ph ; and 7.05 to 7.35, miltiplet,

A

9H, aromatic., CH 5

o/
cC -~

.
s Na “"Qi/’y bémzw

2J Ci'\\wuh\\a/( chloridy v C('(3

|
ce(i?\F\ ° //’\11\
AN

\\N//"\\o
4

Ph
W
70"/-: f'{zd 4..
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v
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Synthesis of N-(o-methoxy pheng})»2—phenyl~5#acety1~6-

hgdroiy»ija;glh;tgtrahyﬁro pyridine (20)

upsodium salt of acetoacet—o—anisidide was
condensed with cinnamyl chloride as abOVa to give o
cinnamyl acetoacet-o-anisidide (19), which was cyclisgé
by 70 % sulphufic acid és above to give N-ko-méthoxy
phenyl)—“-phenyl—S-acetyi-6—hydroxyb1 2,3,h-tetrahydro
pyridine (20).. The structure of (19) and (20) were

confirmed on the basis of the analogy with the above

compounds, jﬁs
’ | )
m
I N
H e o H
“fBCO
) Na + d
At dyy bemze\-\’,e, ¥ Cf'{3
(2} Civneaomgl el ovi de
4]
T
> \N’/\ S Ph
H
H,c0
1)
Q
\H
Z (20
0
e

=
Iy
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EXPERIMENTAL

S L ) L3 g o L SN M O

Synthesis of 2,h—dimethyl~3—phenyl—2l3-dihydro furo

. D WA W ey S it oA A WA G Y DD WS A OO SE B e WY e R e SIS S A OSIE OO MO DU SIS MU NG S VY SRS RN WS DU it WAL U SR D S A AR . . W e

o o 1 S N D W23 P S TR . o A A G . PP R gy Y W P A W 3000 Ut (i D WO W g PRI k. D o WU VLS P g BB P S . e MO o B 3 S i s

(3,2-¢)quinoline (37) and_3,'~dimethyl-2-phenyl-2,3-

S S Sl s D U D i S P S 5 Wt OO LA SO YRt ST SN D AR YORD W e WG PO W S S e

2—Methyl:5»cinn§my12xy quinoline (35) :

2-Methyl-k-hydroxyquinoline (1,6 g) was refluxed
with cinnamyl chloride (1.5 g) in the presence of
potassium carbonate (5,0 g) was potassium iodide (1.0 g)
in ethylmethylketone as solvent, for 20 hr in water bath,
The solvent was removed and reaction mixture was poured
into water, It was then extracted with ether and organic
layer was washed with water, The ether was removed and
obtained product was crystallised from benzene-~petroleum
ether (1:1) mixture, Yield 1.2 gm, m.,p. 123°, (Found :
C, 83.05, H, 6,60, N, 5,37 5 Cy9H4,NO 5 required, C,
82,90, H, 6,28, N, 5,09 %.)

E&gisen rearrangement of 2-methyl—4—cinnamy}oxy quinoline :

I W (IS WA o DA (S M gy, YR ey SUA g S W S WO i SIR SRR WY WS VR SAC3 A S vy e PO R N e, SO e

2~Methy1-4—cinnamyloxyvquinoline (1.0 g) was heated
without sclvent at 200° in an oil=bath for 30 min, After
cooling, 50 ml, of benzene was added and again heated dn
water bath to digest the pyrolysed product., Cooled to

room temperature and filter the rearranged product as
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benzene insoluble fraction 3 washed with benzene,
erystallised from ethanol, yield 0.5 gm, m.p. 293° (m.p.
is of mixture of both isomers)., (Found : C, 83,34, H,
6.53, Ny 5,57 3 CyoHy,NO § required : d, 82,90, H, 6.28
N, 5.09 %).

W S SAS S O o, SN AP . D S e D MO S JERD S SR 10 VY s o BB e St P TORY st OO SR W g, SO S AN SR SRS N S S AT VAR S A S o M S e
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The mixture of rearranged products (1,0 g) was
dissolved in PPA (10 ml) and was heated at 140° in an
oil-bath for 4-5 hrs. The reaction mixture was decomposed
in pouring over crushed ice with constant stirring 3
neutralised with 10 % Na2C053 solution and was extracted
with ether, The solvent was removed and crude product
was chromatographed over silica gel using benzene~petroleum
ether (1:2) mixture as elutting solvent, The chromatographed
product was further separated by preparative thin layer
chromatography (silica gel), using benzene-petroleum
ether (1:8:3) mixture as eluent, Observing though U.V.
lamp the higher Rf-valued fraction was showing very much
bright bluish violet fluorescent while the lower Rf-valued
fraction was showing dull-greenish yellow fluorescent,

On the basis of NMR spectra, the structure of higher Rf

value fraction was assigned as 2,4-dimethyl-3~phenyl-2,3-
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dihydroc furo {3,2-c)quinoline (37) and 2-phenyl=3,k-
dimethyl-2,3~dihydro furo (3,2-c)quinoline (39),
structure was assigned to lower Rf-valued fraction.
The m.p. of (37) was 82° (Found : C, 82.90 H, 5.95
N, 5.35 : CyoHy,NO ¢ required : C, 82,90 H, 6,28 N,
5,09 4). The m.p. of (39) was 150° (Found : C, 83.10
H, 6,55 N, 5,12 : CygHyyNO : required : C, 82.90, H,
6.28 N, 5,09 %), )
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(3,2=~c)quinoline (45) and 2-phenyl-3,%,6~trimethyl~2,3~
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dihydro furo (3,2-c)quinoline (%6) :
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2,8~Dimethyl-t—hydroxyquinoline (2,0 g) was refluxed
with cinmnamyl chloride (1,5 g) in the present of potassium
carbonate (5.0 g) and potassium iodide (1.0 g) in ethyl-
methylketone as solvent, for 20 hr, in water bath, The
solvent removed and reaction mixture was poured into water,
It was extracted with ether and organic layer was washed wif
water, Then ether was removed and obtained product was
crystallised from benzene-petroleum ether (1:1) mixture,
Yield 1.0 gm, m.p. 142° (Found C, 82,83 H, 6.80 N, 5.06
3 C2oHy1gNO 3 required § C, 83,04 H, 6,58 N, 4.85 %),
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Claisen rearrangement of 2,8-dimethyl-lt-8innamyloxy
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2,8«Dimethyl-l~cinnamyloxy quinoline (1,0 g) was
heated without solvent at 200° in an oil-bath for 30 min,
After cooling 50 ml, of benzene was added and again heated
in water bath to digest thepyrolysed product. Cooled to
room temperature and filter the rear;anged product as
benzene insoluble fraction § washed with benzene,
erystallised from ethanol, yield 0,7 gm, m.pe 273° (m.p.
is of mixture of both isomers), (Found ; C, 82,77, H,
6,70 N, 4,04 5 CroHygNO § required j C, 83,04 H, 6,58
N, %.85 %).

2,4,6~Trszthyl~3-pheny1~2,3~dihyd£o furon(3,2~c)quinoline

W ey MY A WS St ot U O PO S WS YL DOV WA WD O T . oA BRI Y\t R M e U Wy, NS YD N N s WS S N W S ) S e W v b R D T L . W T W N S
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The mixture of rearranged products (1.0 g) was
dissolved in PPA (10 ml) and‘was heated at 140° in an
-o0il-bath for § hrs, It was decomposed over crushed ice
with stirring, neutralised with 10 % NazC03 solution and
extracted with ether, The solvent was removed and crude
product was chromatographed over silica gel using benzene-
petroleum ether (1:2) mixture as elutiing solvent, The'
chromatographed product was furthef separated by

preparative thin layer chromatography (silica gel), using



131

benzene-petroleum ether (1:2) mixture as eluent,

Observing through U,V, lamp, the higher Rf-valued

fraction was showing very much bright bluish violet
fluorescent while the lower Rfwvalued fraction was showing
8ull-greenish yellow fluorescgnt. The higher Rf-valued
fraction was assigned 2,4,6~trimethyl~-3-phenyl~2,3~dihydro~
furo (3,2~c)quinoline (45), m,p. 118°, (Found ;, C, 82,83
H, 6,62 N, 5,20 3 Cz2HyoNO 3 required ; C, 83,0k H, 6,58
N, 4,85 %). aﬁd lover Rf-valued fraction was 2~phenyl-
3,4, 6~trimethyl~2,3~dihydro furo (3,2~c)quinoline (46),
m.p, 98° (Found 3 G, 83.38 H, 6,74 N, 5.22 3 CooHygNO ;
required 3 C, 83,04 H, 6,58 N, 4,85 %),

S —— o~ o - O 5 O] o S T W B U I G 0o b il W W SR O SN SIS S U QU O S SN WA D BN S Dl i KA G M LU S O WS Y S S
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2,6-Dimethyl-b=hydroxy quinoline (2.0 g),
cinnamyl chloride (1.5 g) were dissolved in ethylmethyl-
ketone (400 ml) and potassium carbonate (5,0 g) -~ potassium
iodide (1,0 g) were added and redction mixture refluxed in
water bath for 20 hrs, The solvent was removed énd
decomposed it into water, It was extracted with ether
and organic layer was washed with water, After removal

The pyoduct-

of solvent ether,\crystallised from benzene-petroleum ether

mixture (1:1) yieldl,2 gm, m,p, I47° (Found ; C, 83,50
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H, 6,77 N, 4,69 ; CaoHyoNO ;5 required ; C, 83.04 H,
6,58 N, 4,85 %).

-quinoline :

— e W O W WOV s I SO

2, 6~Dimethyl-t=~cinnamyloxy quinoline (1,0 g) was
(heated without solvent at 200° in an oil-bath for 30 min.
After cooling 50 ml, of benzene was added and again heated
in water bath te digest the pyrolysed product, Cooled to
room tefiperature and filteredthe rearranged product as
benzene insoluble fraction 3 washed with benzene, |
crystallised from ethanol, yield 0.5 gm, m,p. 336° (Found ;
C, 83.20 Hy 6.56 N, 5.26 3 CaoH;4NO ; required ; C, 83.04
H, 6,58 N, 4,85 %), M,p. and analytical results are of

mixture of both isomers,

1

2,%,8-Trinethyl=3-phenyl-2,3-dihydro_ furo (3,2-¢)uinoline

e i 0 3 g W

(50) and 2~-phenyl-3,l,8~trimethyl-2,3-dihydro furo (3,2-c)

O G A A . O iy s Y O WA S SO S VO i et A et e St s WO S LS T R AR e S ot W Wy e S D e VU gt Y B

quinoline (51) :

S O W S LS s S N YD S 1 W

The mixture of rearranged products (1.0 g) was
dissolved in PPA (10 ml) and was heated at 140° in an
oll~-bath for 5 hrs, It was decomposed over crushed ice‘
with stirring, neutralised with 10 % Na2CO; solution and
extracted with ether, The solvent was removed and crude
product was chromatogréphed over silica gel using benzene-

petroleﬁm ether (1:2) mixture as elutﬁ%ng solvent, The
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chromatographed product was further separated by
preparative thin layer chromatography (silica gel),
using benzene-petroleum ether (1:2) mixture as eluent.
Observing through U,V, lamp, the higher Rf-valued
fraction was showing very muich bright bluish violet
fluorescent while lower Rf-valued fraction was showing
dull-greenish yellow fluorescent, The higher Rf-valued
fraction was 2,%,8~trimethyl-3-phenyl-2,3-dihydro  furo
(3,2-c)quinoline (50), m,p, 122°, (Found j G, 83,07

H, 6,73 N, 4,82 5 GpoHyoNO  required j C, 83,04 H,

6,58 N, 4,85 %) and lower Rf-valued fraction was 2-phenyl-
3,4y 8=trimethyl-2,3-dihydro furoc (3,2-c)quinoline (51),
mepo 145° (Found ; C, 82,94 H, 6,29 N, 4,75 ;5 Ca2oHygNO ;
required j; C, 83,04 H, 6,58 N, 4,85 %).

2,huDimethyl—3-g§enylm6Lchlor0:2,3~dihydro furo (3,2-c)

-——— g Lt dended

quinoline (55) and 2~-phenyl-3,4-~dimethyl-8-chloro~2,3~

v S P o I o - g

dihydro_furc (3,2-c)quinoline (56)
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2-Methyl-l-hydroxy-6-chloro quinoline (2.2 g),
cinnamyl chloride (1.5 g), potassium carbonate (5,0 g)
and potassium iodide (1.0 g) were added to ethylmethylketone
(500 ml) and reaction mixture was refluxed in waterbath
for 20 hrs, The solvent was removed and reaction mixture

was decomposed by pouring it into water, It was extracted
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with ether and organie layer washed with water, After
removal of solvent, it was crystallise@ from benzene,
yield 1.0 gm, m,p. 127° (Found § C, 73,60 H, 5.53 N, L 43
Cl, 11.5 j C19H1NOCL ; required 3 C, 73.67 Hy 5,17 N,
4,52 C1, 1147 %9).
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guinoline H

The above product (1.0 g) was heated without

solvent at 200° in an oil-bath for 30 min, After cooling
50 ml. of benzene was added and again heated in water bath
to digest the pyrolysed product, <¢cooled to room temperature
and filteS%the rearranged product as benzene insoluble
fractien ; washed with benzene, crystallised from ethanol,
yield 0.7 gm, m,p, 327°. (Found 3 C, 73.86 H, 5.6% N,
%.39 C1, 11,62 ; CygHy¢NOCL 3 required 3 C, 73,67 Hy 5.17

N, k.52 C1, 11.47 %),
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quinoline (55) and 2~phenyl-3,4-dimethyl-B-chloro~2,3-
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The mixture of rearranged products (1.0 g) was
dissolved in PPA (10 ml) and was heated at 140° in an
oil-bath for 5 hrs. It was decomposed over crushed ice
with stirring, neutralised with 10 % NapCO3 solution and

extracted with ether, The solvent was removed and crude
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product was chromatographed over silica gel using benzene~
petroleum ether (1:2) mixture as elutting solvent. The
chromatographed product was further sepérated by
preparative thin layer chromatography (silica gel),

using benzene-petroleum ether (1:2) mixture as eluent.
Observing through U,V, lamp, the higher Rfw-valued
fraction was showing very much bright bluish violet
fluorescent while lower Rf-valued fraction was showing
qull-greenish yellow fluorescent, The higher Af-valued
fraction was 2,4%-dimethyl-3-phenyl=-8~chloro-2,3~dihydro-
furo {3,2-c)quinoline (55) M,p, 111° (Found ; G, 73.89
H, 5.00 N, 4,59 Cl, 11.40 ; CyoH1¢NOCL ; required ; C,
73.67 Hy 5,17 N, 4,52 C1, 11,47 %) and lower Rf-valued
fraction was 2~phenyl-3,4~dimethyl~8-chloro~2,3~dihydro
furo (3,2~c)muinoline (56) M,p, 131°, ( Found ; C, 74,0k
H, 5.66 W, 4,26 Cl, 11,16 § CjqH¢NOCL ; required 3 G,
73.67 By 5.17 F, 4,52 O1, 1147 %),

N ~(p-methylphenyl)-2-phenyl-5-acetyl-6-hydroxyil 2,3 -
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Acetoacet~p~tecludide (1.9 g) was refluxed with
pulverised sodium (0,23 g) in sodium dried benzene for
6 hrs, in water bath, To this reaction mixture cinnamyl

chloride (1.5 g) was added and it was further refluxed for
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20 hrs, The reaction mixture was decomposed by pouring
into water., The orgenic layer was separated and washed
with water, The solvent benzene was removed and obtained
product was crystallised from benzene, yield 1.8 gm,

m,p., 128°, (Found ; C, 78,65 H, 7,26 N, 4,50 5 CooHz N0z 3
required j C, 78,18 H, 6,84 N,456 %).

N A . ot S A Ry Sk W A MO K57 e gy I S

a.Cinnamyl~acetoacetupugbluidide (1.0 g) was
dissolved in 70 % sulphuric acid and was heated in water
bath for 45 minutes., The reaction mixture was cooled
and then decomposed by pouring it in ice-water with
stirring, The separated product was filtered, washed
with water and ob?ained crude product was chromatographed
over silica gel, using benzene~petroleum ether (1:2)
mixture as eluent, It wes crystallised from petroleum
ether, yield 0,% gm, m,p. 135°, (Found 3 G, 78,07
Hy, 6,7 N, 5,2 5 CaoHzqNOz 3 require@d; c, 78,18 H, 6.84%
N, 4,56 %), - | !
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tetrahydro pyridine (18) :
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a-Cinnamyli-acetoacet~p~chloroanilide (17) :
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Acetoacet-p~-chloroanilide (2,0 g) was refluxed
with pulverised sodium (0,23 g) in sodium dried benzene
for 6 hrs, in water bath, To this reaction mixture
cinnamyl chloride (1.5 g) was added and it was further
refluxed for 20 hrs, The reaction mixture was decomposed
by pouring into water, The organic layer was separated
and washed with water., The solvent benzene was removed
and gbtained product w=s crystallised from benzene,
yield 0,8 gmm m,p. 128°, (Found ;3 C, 69,31 H, 5,23
N, 4,50 C1, 11,01 3 CyoH;gN02C} § C, required ; C,
69.62 H, 5,49 N, 4,27 C1, 10.8+ %),

N-(p~chlorc phenyl)=2-phenyl-5-acetyl-t=hydroxy~1,2,3,4-
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tetrahydro pyridine (18) :
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a~Cinnamyl~acetoacet-p~chloroanilide (1.0 g)
was dissolved in 70 % sulphuric acid and was heated in
water bath for 45 minutes. The reaction mixture was
cooled and then decomposed by pouring it in ice-water
with stirring, The separated product was filtered,
washed with water and obtained crude product was
chromatographed over silica gel, using benzene-petroleum
ether (1:2) mixture as eluent, It w=s crystallised from
petroleum ether, yield 0,6 gm, m,p.137°. (Found ;
C, 69,48 Hy 5,50 N, 4,33 €1, 10,59 5 CyqHigN02C1 ;
required 5 C, 69,62 H, 5,49 N, 4,27 C1, 10.8% %),
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Acetoacet-c~toluidide (1.0 g) was refluxed with
pulverised sodium (0,23 g) in sodium dried benzene for
6 hrs. in water bath. To this reaction mixture cinnamyl
chloride (1.5 g¢) was added and it was further refluxed for
20 hrs, The reaction mixture was decomposed by pouring
into water, The organic benzene layer was separated and
washed with water. The solvent benzene was removed and
obtained product wa=s crystallised from benzene : yield
2.0 gm, m.p. 146°, (Found : C, 78.65 H, 6,96 N, 4,33 :
C2oHz 1NO2 : required : C, 78,18 H, 6.8% N, 4,56 %).

N-(o~methyl phenyl)~2-phenyl-s-acetyl-b-hydroxy-1,2,3,4-

tetrahydro pyridine (I4) :
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o~ Cinnamyl-acetoacet-o~toluidide (1,0 g) was
dissolved in 70 % sulphuric acid and was heated in water
bath for 45 min, The reaction mixture was cooled and then
decomposed by pouring it in ice-water with stirring. The
separated product was filtered, washed with water and
obtained crude product was chromatographed over silica
gel, using benzene-petroleum ether (1:2) mixture as elwent,
It ws crystallised from petroleum ether, yield 0,3 gn,,
m,p., 150° (Found : G, 78,03 H, 6,80 N, 5,15 : CzoH2yNO2 :
required : C, 78,18 H, 6.8% N, 5,56 %). ‘
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Nw(o—metgoxy_ggenyl)~2—phenyl—S-acety1~6~hydroxya
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112l31h—tetrahydro pyridine (20) =
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a~-Cinnamyl~-acetoacet~o-anisidide (19) :
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Acetoacet-c-anisidide (1,8 g), pulverised sodium
(0,23 g) were added to sodium dried benzene and refluxed
for 7 hrs, in water bath, Io the above reaction mixtures
cinnamyl chloride (1.5 g) was added and it was further
refluxed for more 20 hrs., The reaction mixture decomposed
by pouring it into water. The organic layer was separated
and washed with water, After removal of solvent the
obtained product was crystallised from petroleum ether,
yield 1.6 gm, m.p. ¥1°. (Found j C, 74,02 H, 6,26 N,
4,76 5 CooHayNO3 3 required 3 C, 74,32 H, 6,50 N, 4,33 %),

N-(o-methoxy phenyl)=2-phenyl-5-acetyl-6-hydroxy-
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-1,2,3,4~tetrahydro _pyridine (20) :
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The above product (1y,0g) dissolved in 70 % sulphuric
acid (5 ml) and heated in water bath for 1 hr, The
reaction mixture was cooled and decomposed over crushed
ice., The separated product was filtered, washed with
water and dried, It was chromatographed over silica gel,
using benzene~petroleum ether (1l:1l) mixture as eluent,
1t was crystallised from petroleum ether, yield 0,5 g,
m.p. 124°, (Found ;3 C, 74,00 H, 6,75 N, 4 .50 ; anéé1NO3 ;
required ;3 G, 74,32 H, 6,50 N, 4,33 %),
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a~Cinnamyl acetoacetanilide (21) :
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Acetoacetanilide (1.0 g), pulverised sodium (0,23 g)
and dried benzene (100 ml) was refluxed in water bath for
6 hrs. To the above reaction mixture cinnamyl chloride
(1.5 g) was added and it was further refluxed for more
20 hrs. The reaction mixture was decomposed by pouring
into water. The organic layer was separated, washed with
water and after removal of solvent,the product was
crystallised from benzene-~petroleum ether mixture (1:1)
yield 1.5 gm, m,p. 127°, (Found 3 C, 78.24 H, 6,50
Ny, 4,80 3 Cq9H3oNO2 § required 3 C, 77.80 H, 6,48 N, 4,78%).

anheny1~2-phenyl-S;agety}:§:hydroxyallglglh~tetrahydro—
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The above product (1,0 g) dissolved in 70 %
sulphuric aicid (5 ml) and heated in water bath fér 1 hr,
The reaction mixture was cooled and decomposed over crushed
ice , The separated product was found to be oilyf It was
chromatographed over silica gel, using petroleum ether as
eluent, The obtained product was waxy solid even after

crystallisation from petroleum ether, yield 0,7 gm, m.p.
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115° and b,p. 280°. (Found ; C, 78,00 H, 6.50 N, 5,00
CigH4gNO2 3 required 3 C, 77.80 H, 6,48 N, %,78 %),
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SECTION-III
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Synthesis of pyrano (3,2~c)qu1nollne from 2-methyle3-

—
T . s s 2 " S T . FD g VIR WD Y S U L WY (A I D

formyl—r~hydroxyqu1noline by Perkin and Knoevenagel':

T T ) O e W o W PO S i T 4. SR i WD e g s e WO Yo Vo e SO st ST P gag.

reaction @

WD A o e ey s, b

The present work was undertaken with a view to
synthesise pyranoquinoline derivatives of type 2~ocxo~
2 H-pyrano (3,2~c)quinoline derivatives as large number
of naturaliy occuring quinoline alkaloeilds possess the

same type of skeleton structure.

In 1932, Asahina and Inubuse'! attempted to
synthesise dictamine but obtained the isomeric psﬁk¢0*
dictammine. Theyprepared 2 Jmdihydroxy-3-formyl quinoline
(1) by Reimer - Tiemamn reaction on 2,4-dihydroxy quinoline,
The 3-formyl derivative was further treated with
cyanoécetic acid in the presence of alkalli to give nor-
dictampél~ cyanoacetic acid (2), which on treatment with
conc, sulphuric acid gave 5S5-hydroxy-2=-oxo-2 H-pyrano
(3,2-c)quinoline-3-carboxylic acid (3). This carboxylic
acid when subjected to decarboxylation, bromination. and
hydrolysis by alcoholic alkali gave W=hydroxy furo (3,2~-c)
quinoline~2-carboxylic acid (%) which on decarboxylation

subsequent methylation gave p%@fdo-éictamine (5.

)
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Brown el at® carried out the Pechman reaction on
2,4~dihydroxyquinoline with malic acid in the presence
of sulphuric aeid and obtained 5-hydroxy-2-oxo-2 H-pyrano
(342~c) quinoline (6), //?

- @
PN

/\ MokicAedd R /l
- [ /
- Oy HZS OA— N O

P,

Elliott and Tittenson® synthesised 2-phenyl-li-
oxo~4 H-pyrano {3,2-c¢)quinoline {7) from 3~acetyl-l-
hydroxyquinoline by application of Kostanecki-Robinson
reaction with benzoic anhydride and triethylamine,

Irivedi and Chu@garlp aiso synthesised 5-methyl=2=-0xo-2 H-
pyrano (3,2-c)quinoline (8) and S~methyl-3-phenyle-2-~cxo~
2 H-pyrano (3,2-c)quinoline (9) from 2-methyl-3~formyl=bi~
hydroxyquinoline by Perkin reaction using acetic anhydride
and triethylamine and by using phenylacetic acid, acetic

anhydride, triethylamine,respectively.

Ph
i
. cf/ﬁ::\
Ho My koskanesks
/// _co Robing om o
~ / ’ ! \ R! DL‘“:’O?( R (/ l \
~ . . ‘
~ o Benzoic Ahydridy Q N/
&), o

C7)
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In the present work, the above work has been
extended to get 2-oxo~-2 H-pyrano (3,2-c)quinoline
derivatives by Perkin reaction. 3-Hydroxy-5-methyl-2-
oxo=2 H-pyrano (3,2-c)quinoline derivative was synthesised
by the condensation of 2-methyl-3-formyl-t=hydroxyquinoline
with acetyl glycine, acetic anhydride and triethylamine to
give 3-acetylamino~Se~methyl-2-cxo=-2 Hepyrano (3,2~c)
quinoline which on acid hydrolysis with 50% sulphuric acid
gave 3-hydroxy derivative, It was observed that for
hydrolysis, ingdert atmosphere of Nz gas gave good yield

of pure procduct,

S . - - -

e s VW S St Y s T o W P st O i i, B S5O g SO e PO . WO Y WD SO i B W . SRS S U S Y Y0 S

2~Methyl-3-formyl=t-hydroxyquinoline on treatment

with acetic anhydride, acetyl glycine and triethylamine
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gave 3=-acetylamino-S5-methyl-2-ocxo=2 H-pyrano (3,2-c)
quinoline (10)., The structure of (10) was assigned on

the basis of analytical results and supported by IR
spectram. IR spectrum (nujol) showed a characteristic
lacionyl band at 1740 em ! and amide C=0 band at

1680 e !, The (10) on hydrolysis by 50 % sulphuric acid
and alechol (1:1) in nitrogen atmosphere gave 3-hydroxy=5-
methyl-2-o0xo=~2 H-pyrano (3,2-c)quinoline (11). The
structure of {11) was assigned on the basis of its IR
spectrum, IR spectrum {muijol) showed a characterist;c
band at 1730 em | for >C=0 (lactond and at 3300 cm"'},\o:OH.
The product developed the charactéristic green colour for
3=-hydroxycoumarin derivatives with alcoholic ferric chloeride

solution. The NMR spectrum of above compound was not

recorgéed as it was insoluble in common solvents.
OH

\

CHO

/

<

CH3C0 "NH~U“{2CQQH
_ !
(cHyc0),0 + (EF)N 0 . AN

cH
el l /'Y 3 (l 0]
~ -~ (J’fa

Hydrolysis o oH

3
l//] ~ ‘
N \\\Péf’ CHy cre)
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3-Hydroxy-5,7-imethylm2-oxo=2 H-pyrano (3,2-c)quinoline(13):

T WD St g 0y e g S VAP s Y P N e W g oy WO s Yo e Wy e 9 WIS WS TUEY Y Jaen RS SN S VY s WD WS TR Do e B0 M M K W BEIE A U U B S O g Sy R SO W S s

2 ,8~-Dimethyl~3~formyl-4-hydroxyquinoline was
condensed with acetic anhydride, acetylglycine and
triethylamine to give 3-acetylamino-5,7-dimethyl~2-oxo-
2 H~pyrano (3,2;c)quinoline (12). The IR spectrum (KBr)
of (12) showed characteristic lactonyl band at 1725 cm™!
and amide > C=0 band at 1680 em ', (12), on hydrolysis
by 50 % sulphuric acid and ethanol (1:1) in the nitrogen
atmosphere gave 3~-hydroxy-5,7-dimethyl~2-oxo~2 H-pyrano
(342~c)quinoline (13), The IR spectrum (KBr) showed a
characteristic bahd at 1730 em ' for >C=0 (lactone) and
at 3330 em”! for -OH group. It showed characteristic green

colouration with aleoholic ferric chloride solution.

oH ,
i/; ! /\ - C{o
™~ Ciy
HC H
N
CHyco MH CH CooH N0
(CHSCO)QO + (E-t—-)3N ]
CH ,('23
~
~ CHS
Hyc
H‘/C{'\"OIYQ?S - oH
- {13
~CH3
H.C
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2,6-Dimethyl~3~formyl-l-hydroxyquinoline on
similar condensation with acetic anhydride, acetylglycine
and triethylamine gave 3—acetyiamino—S,9—dimethyl-2-oxo~
2 H-pyrano (3,2-c)quinoline (18). The IR spectrum (KBr)
of (18) showed a lactonyl band at 1725 ecm ' and amide
>C=0 band at 1680 cm™'. (18), on hydrolysis by 50 %
sulphuric acid and ethanol (1:1) in nitrogen atmosphere
gave 3-hydroxy-5,9-dimethyl-2-oxo~-2H-pyrano (3,2-0)‘
quinoline (19)., The IR spectrum (XBr) showed a

1

characteristic band at 1730 cm | for >C=0 (lactone)

and at 3300 cm ' for -OH group., It developed characte~

ristie green colouration with alcoholic ferric chloride
oK

/J%- CHO

solution,

c(’!3co NH CchocH

(), 0 + (EE)N |

X ~(/\
|

~o

(gl

Hydvolysis
Y

e N

\N 6{1’3

(19)

\

\ 7)o

/



5,

S

- < B - .- . - . S R . R R . i i
g e e s = e s e e e e e e e s s it S S Searmn o 4 e 2 S UT R LI LA
m - v J WET RNPOATIYD "HOSITING “DK] SINEWTIER! NVPOOT9 - - oW BISHNNIAYA Ve USYTL "ONLIYED ANTIE ONGSCROI NI . - - RS R
15 2 - 0021 009t 0G0z - R oooy . %
ST { T e e h O 3
RS i Eathp s i z
ya et L Y Jyn Yy e - o
REREE AN b ARt Aty et =5
o1 T T - X e ~
e : = G =H OL- -
! % ==k T t N
5 Tr -
i+ i «uﬁ I it N
fy -+ 4 s o1 o
e 7t = i 0z Hb
1 o o B o Ll
H + - -
o T N IS ol HER O e o i :
PR it o S S A D [ Sl Rl G il B S mellepuipuining st S g " P
3 IR Los 7 ot 2
y t - .
i s i -
{ 8 I m o
: : 0
v TN T ¥
ey dor & -
\ E Z
oy o1 50
2 i »
H -t
»;Wi.ﬂ_l. W %
A o 0§ zv
Yo T B
ot £"
45 T 127
g . W~
; oy ¥ .5
= . 24
AR = :
= 5t e :
ey n -
Lt iy Y]
T TH h =
= t : : o
; : i PR
lies ; o ~ 3 ; ;
B o 120 sadas SO NLEERY 5 = 3 g -
- ity 106 2w omes e T o + . S
" 3 3T g g n B Sy H B o
[ ErREEa B : i _ E |
i hit SEsEc 7 o 2 i
Bag s L T 1 i
sk t adenides T o 2 o : 1 04
AR TS O e gehy L el i} : “.m,! 3 P
% : __ THE a8 el Fds Ha-TEe i b 3 n 1H. ‘
Ginitesi i 52 iefseise: e i : .
¥ 8 ¥ [unes xaand proi b .o
¥ ; 2 ; 001 .
J T fx T f
bk 1 AN Orw B o 5
 Basaams p nuEa tE
EE ERaasa LiEENE:
$1 . §'s A L £ 5T _
- ~ SNOEIW NI HISMNTEAYMA : e b e e R
7 B oo . - ot e ot <. - :
e Ve ST ML T T . B -
. B L NS - B T < .. .. - VLT e T e e .- -



15%

VED INGOANVD NOISITING “ONI SINIRNASKHI NV

000t

oovl

WO HITWANIAYM
0081 0002

1590l ON 1¥VHD AdID3d8 ONREIGIOR NIHM

000¢

fpuaags i Palegiy vl PRNN) S kg sy it iy pemseng ppiwe o - T Tt O
e franliE ool g et ,xhsh»n.uﬂuﬁﬁ.w( Sl waa e s b pp 0 K {3 e el S foling w..ﬁl. DTTET
IO L P Sk st heuiint guinuiuitaglh sovie LI LTI z L D Ty S
| Ry Bfutapl irluda il S fomiell Bovvig Sovigd Soovooll hirnad geiwa s HH e ol Bl T i el CEINCEES S SEEol She e
gt Snearlg Eonalil Dol inb il WESANS beininll il Puows§ totmasny Sove £ St e frmes ol ~] E ot byl o x:w‘...,.,,;.e:u.n

iy Wil T ooty TN ved pvemt Guiliyid bl S yeeiie ] i RS
.
¢
—

P Sl I IR b AT e pl i Tt
s chgll ot T e B I R I s
By pos I S R g P 081t
- - H e il e s in T :
T .
IR i - - —n P p— 1 ¥ : L
R S Ty. b S . THI T T
[ ety - - P - )-U
s PP ey T = . T
S R . o : 1
SR (S BRI i B - .
”1 e e [ S —— : _
S s ot e fE-d phbdd hinn groa 3 ) 5
PR Bt d i Faliuel Iutunond BOthq Suudioge fyponys :
M= ety Moy i proque ingt agdie = = 4 = = :
IR BP0 Fllbcs Rapvals bundiaqdly (et yipinged Supuen T EEAS e pas nant o e § v piyy= ol ” el : :
m w e .wuu..lvl.t : .N.“l.l !AH)HHM L : u«l wulwwc“vw.,fT .v*J?.«l. - kS - JUE W i w AI-»I
¢
£

59
_ SNOUDIW NI HIONIZAVM

25d3d

WoNWEL

5

NI



156

3_hydroxy-5—methyl—9~methoxyh2noxo—Z H-pyrano (312-0)

—— - -

“guinoline (15) :

IS iat 2 G W U o 250 W gy Nam S gy

2-Methyl-3-formyl~thydroxy-6~methoxyquinoline
on condensation with acetic anhydride, acetylglycine and
triethylamine gave 3~a2cetylamino-S-methyl~g=methoxy=2=
oxo-2 H-pyrano (3,2=-c)quinoline (14), The IR spectrum
(mjol) of '(14) showed a characteristic lactonyl band at
1740 cm ' and amide >C=0 at 1680 em™'. The (1%) on
hydrolysis using 50 % sulphuric acid and ethanol (1:1)
in the nitrogen atmosphere gave 3;hydroxy~5~methyl-9—
. mebthoxy~-2-0xo=~2 H-pyrano (3,2-c)quinoline (15), The IR
spectrum (mijol) showed characteristic lactonyl band
at 1720 em | and hydroxyl band at 3300_cmf’. It developed

characteristic green colouration with alcoholic ferriec
oK

chloride solution.
: l#coT//\\Y//K\[cwo
\\N// 13

CHSCO Nt ¢ I{ZCOOH

(¢H,c0),0 /,‘f’ (EG)?’N

o
</ \)

Hydvolysis
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3=Hydroxy~5-methyl -9~ ethoxy-2-oxo-2_ H-pyrano (3,2-c)

quinoline (17) -

s Y - — W p—

2-Methyl-3-formyl-k-hydroxy-6-ethoxyquinoline on
similar condensation with acetic anhydride, acetylglycine
and triethylamine gave 3-acetylamino-5-methyl-9-ethoxy-
2-0x0~2 H-pyrano (3,2~c)quinoline (16). The (16) on-
hydrolysis in similar conditions gave 3-hydrozy=-5-methyl-
9=ethoxy-2-0x0-2 H-pyrano {(3,2-~c)quinoline (17). The
structures of (16) and (17) were confirmed by IR spectra,
IR spectra of (17) (KBr) showed a lactonyl band at
1710 cm ! and hydroxy band at 3350 em '. It developed
characteristic green colouration with aleoholic ferric

chloride solution. oH

HScE o e ' N CHO
-
N ~ cHy

ﬂscoxwﬂcqgcaoﬂ o
uﬁsca)20<+(EF§N

H
. //ﬁt o
v .} Cig)
HS%O-(/\\ J CHy
~N l g

c

\\\\/I\N// oft;

~N 3
o]
Hydvolyels O/){\TQOH
y J\ |
H e, 0"~ /\?/ ()
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Synthesis of 2-oxo-2 H-pyr

o, —— - -, W . T iy g WA G SON o, v -
-y .yt

o,

by Knoeverigel Reaction :

Y A W D e O T D SN SIOR JR e S ST S S WY S

In the presenf work the synthesise of 2-oxo-2 H-
pyrano (3,2-c)quinoline was carried out by Knoeve;gel
reaction, 2~Methyl~3—formyi—%nhydroxyquinoline was
condensed with ethyl acetoacetate or diethylmalonate or
ethyl cyanoacetate using piperidine-pyridine as condensing
agent, Instead of getting the normal product, 2-cxo-2 H-
pyrano (3,2-c)quineline derivatives, novel products having
piperidine nucleus attached with pyran ring at the Gy

position were obtained,

Thus by using different 2-methyl=3-formyl=li-
hydroxyqﬁinoline derivatives and condensing them with
ethylacetoacetate, diethylmalonate and ethyl cyanoacetate,
3-subs tituted 4-( N-piperidyl)=5-methyl-3 4@ ihyd rom2=0x0~
2 Hepyrano (3,2-¢)quinoline derivativés were synthesised,
The structures of all these products were assigned on the
basis of its IR, mass, and NMR spectra and also supported

by analytical results.

3-Carbethoxya%-(N;piperidylz:E:ggghyl—315~dihyﬁro_2noxo-

o D . T NS RS W SCKI S0 RS S PN SV WO WSO WO i AR SRR, YOO R O sy e WP st 5300

-

2_H-pyrano (3,2-c)quinoline (28)

2-Methyl=3~formyl=t-hydroxyquinoline was condensed

with diethyl malonate by using pyridine-piperidine as
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condensing agent, The reaction mixture was left overnight
at room temperature and worked out to obtain 3-carbethoxy-
4.(N-piperidine)=-S-methyl-3,%~dihydro~2-0x0~2 H-pyrano
(342-c)quinoline (2@), The structure of (2@) was assigned
on the basis of its analytical results supported by its
IR, NMR spectra., The IR spectrum (mujol) showed band at
1700 cm ! lactonyl >C=0 group. NMR spectrum (CF3COOH)
showed resonance signals at §3°1.55, triplet, J = 8Hz,
3H, ~CH3 group of ester § 1,80, broad singlet, 6H, =~CHz~
groups at C3', Cy', Cg' of piperidine j; 2,25, singlet,
3H, -CH3 group at C; § 3,65, doublet, J = 6Hz, 1H, at Gy
3 4.00, doublet, J = 6Hz, 1H at C3 j 3.35, broad singlet, WH,
~-CHz-groups at C»', C¢' of piperidine j 4,6, quartate,

= 8Hz, 2H, ~CHz~ group of ester and 8.2 - 8,8, mltiplet,

4H, aromatic, o
(,oo( H
OH

) en, ((COvC,H )
AR / o
~ | ~ 5

Py viding N

cH ,
N-T T3 Piperidine

{20)

On the basis of reaction mechanism suggested by

5969798909109 1191291%¢ thy1
Knoevenagel 113914515 s & series of

reaction can be represented to obtain:. Y N-piperidyl)

derivative of 3-carbethoxy-5-methyl-2-cxo-2 H-pyrano
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(3,2-¢)quinoline by condensing 2-methyl-3~formyl-t-
hydroxyquinoline with diethylmalonate in the presence

of pyridine and piperidine, as follow :~

&
H o—CH
) @7"‘””3 7

(2) H

Ho
N y N
-~

. N7 cH
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C4)

As shown in above series of reactions, step (iii)
gives an intermediate (complex) which can directly cyclize
to obtain the 3—carbethoxy;ﬁn(N;piperidyl)-S;methyl-3,h—
dihydro~2-oxo-2 H-pyrano (3,2-c)quinoline, Also the same
intermediate compound can loose piperidine nucleus to give
a cinnamic acid derivative, In the present work no such
intermediate complex in which piperidine nucleus linked
with g~carbon atome of propionic acid derivative could be
isolated, But in the literature many evidences!$?17718
are reported which showed that such type of intermediate
complex could be isolated and converted into corresponding

condensed product.,

. o e S

2-0X0=2 H~gzgano_£§22~c)guing;ine (21)
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2,6-Dimethyl-3~formyl-4-~hydroxyquinoline was
condensed with dimethylmalonate by using pyridine-
piperidine as condensing agent and worked up as before to
get 3-Carbethoxy-lt-(N-piperidyl)5,o~dimethyl-3,4~dihydro
m2=0x0-2H-pyrano (3,2-c)quinoline {21), The structure
of (21) was confirmed on the basis of the analogy with

the above compound,

CH'2Ccom:2Hs)z
IJyvl'({(M
P,’pﬁ.ﬁ‘égm o
(N
N O/L\I/('OOC-ZHS
e N /!-ji\l\f
T
N 'CH3
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3~Carbethoxywh_(N;piperidyl)—31hudihydro~5#7—dimethy1—

3
o e S . s D s A SO T . 3O PO G YA . AR W A G i WA L B Mgt S0 o Y bl ol S SR S N SO ERI0 200 o ot S s e G I S S g v o

2=0x0=2 H-pyrano-{3,2-c)quinoline (22) :

S i D T R iy W W o D O WO W R P SETE SV ST W VIV WY SO M g W TR g e AR SN . O v S0 W, S

2 48-Dimethyl-3-formyl-t=hydroxyquinoline when
condensed with diethylmalonate by using pyridine-
piperidine as condensing agent, gave 3~carbethoxy-lt-
(N-piperidyl)=3,k%~dihydro=~5, 7=dimethyl=~2-oxo~2 H-pyrano-
(3,2~c)quinoline (22), The structure of (22) confirmed
by IR spectra, (nujol) showed characteristic bands‘at
1700 em™' for lactenyl > C=0 group.

oH
P\{ 'Y(E(Y\Q
-~ NT CHO ,
‘ Piperiding o
~ .
N CHy eH, COOC&»’HS)L
Hsc

(22)

3-Carbethoxy-4-{N-piperidyl)-5-me thyl=-9=me thoxy=3 ,lt=

O s W S Tt U2 at e s sast it T il T S W S SN S A 1 Y SO T O WD YU I W Yo, Y

2~Methyl=3~formyl=t=hydroxy-6-~methoxyquinoline
was condensed with diethylmalonate by using pyridine
piperidine as condensing agent gave 3~carbethoxy-li-
(N-piperidyl)-5-methyl=9-methoxy-3,4~dihydro~-2-oxo~2 H-
pyrano’(3,2—c)quinoline (23), The structure of {23) was
confirmed‘on the basis of the analogy with the above

compound ,
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OH
HSCO\ | CHO
N// CH 3

P\i vi‘dine] - P\*(—\'ev{ dine

c HZCC 60C,H

5)2.
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3=Acetyl-tim{ N-piperidyl)-S-methyl-3,~dihydro-2-oxo-2 H-

P g - . T ot > S K S PP e YE A N WA Sour BAGR JE W S S gy pean SN gokn, A SR i W Y TV N S S S g o e WD oo VS o T s, YD A Bty U, S U S

pyrano (3,2-c)quinoline (25) :

2-Methyl-3-formyl-t~hydroxy quinoline was condensed
with ethylacetoacetate using pyridine-piperidine as
condensing agent and worked up as before to get 3~acetyl-
4~(N-piperidyl)-5-methyl-3,=dihydro~2~o0x0~2 H-pyrano
(342-c)quinoline (25), The structure of (25) was assigned
on the basis of analytical results and confirmed by IR,
and NMR spectra, The IR spectra (mujol) of (25) showed
characteristic band at 1725 em” 'y lactonyl > C=0 group.
NMR {(CE3CO00H) of (25) showed resonance signals at §;
1.88, broad singlet, 6H,; ~CH>- group at C3', Cy', Cs' of
piperidine j 2,25, singlet, 3H, -~CH3 group at Cs 5 2,95,
singlet, 3H, -CHy group of acetyl j 3.3, broad singlet,
4H, -CH~groups at Cz', C¢' of piperidine and 8.2 - 8.8,
multiplet, 4H, aromatic. Mass spectrum of (25) did not
show the molecular ion peak, but the following peaks were
prominent 3 m/e § 254, anpiperidyl'group 3 226, M-
piperidyl-C=0, group j 8%, piperidyl,

CHQ

) P\,Yl)i(‘hf N
CH, P,’pe*n“d:'ne

E.Hallc‘)(,HQL QQLJ,HS
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3-Acetylat( N-piperidyl)~5,9-dimethyl-3,k4-dihydro~2=oxo

D . O R o D i L S O O O

2 H-pyrano (3,2-c)guinoline (26) 1

W 3357 T T s W L WS . DAY IS et (=L s S, W o S WD U oy VIR o W WS, SN (SO SO S57SE e ek

2,6-Dimethyl=-3-formyl-4-hydroxyquinoline when
condensed with ethylacetcacetate by using pyridine-
piperidine as condensing agent gave 3-Acetyl-tr-(N-piperidyl)
~5,9=dimethyl-3,4~dihydro-2-oxo~2 H-pyrano {(3,2-c¢)quinoline
(26) : The structure of (26) was confirmed on the basls of

analogy with the above compound,

OH
Hgf o SO CHO ) ig(: -
N 'y c Pyridine N
17 Hy prpeiding
CHtoch, cootalie (26

- i WD S0 S0 s W (. Pyt i ot i s G

e gt G G 1 At o S0ER S S g AR R B g S Y

D S S e g ST a4 P S S P peng Ba T s e, 3 SN e e e i st T S NG B DD S g VD ) WO W WY W W

2=Methyl-3~formylmt-hydroxy-6~methoxyquinoline
when condensed with ethylacetoacetate by using pyridine~
{piperidine as condensing agent gave 3-Acebtyl-t—{N-piperidyl)
m GmDlethy LmOmme thoxy-3 4 lred ihydr om2-cx0=2 H-pyrano (3,2~c)
quinoline (27), The structure of (27) was confirmed on the

basis of the analogy with the above compound .
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2~Methyl-3-formyl-t-hydroxyquinoline was condensed
with ethyleyanocacetate using pyridine-piperidine as
condensing agent and worked }U_p as before to give 3-cyano-
4~ (N-piperidyl)~5-methyl-3,b=dihydro~2-oxo~2 H-pyrano
(3,2~c)quinoline (28). The structure of (2@) was confirmed

on the basis of analogy with the above compound,
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| o |
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2,6-Dimethyl-3-formyl-t-hydroxyquinoline was
condensed with ethylcyanocacetate using pyridine-piperidine
as condensing agent and worked up as before to give 3-
cyano-4-{N-piperidyl)=~5,9-dimethyl~3,4-dihydro~2-cxo~2 E-
pyrano {3,2-c)quinoline {2@). The structure of (2§) was

confirmed on the basis of analogy with above compound.

S ‘ ¢t
Piveriding 3

Tl O, CodCHe (29

3-Cyano-s-(N-piperidyl)-5,7-dimethyl-3,'-dihydro-2-oxo-

S s o 52 S WD T T S W s Wk ST S MR AR Y £ 2k e

2 H-pyrano (3,2~c)quinoline (29) :

R B W X S s i PR i AR WA g B WY Bt N Y WA S SO W OO0 i Y St O G MG WO Y D Do

2 y8=Dimethyl~3=formyl=-l-hydroxyquinoline was
Icon&ensed with ethylcyancacetate using pyridine-piperidine
as condensing agent and worked out aé before to give 3=
cyano-t-{N-piperidyl)5 y 7-dimethyl=3,k=-dihydro~2-0x0=2 H~
pyrano (3,2-c)quinoline {2®). The structure of (39) was

confirmed on the basis of analogy with above compound ,
Y

cHO .
S
CH Pyriding
Pipeciding

CM-CH, Lo oL M ¢
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3-Hydroxy=5-methyl=2-0x0~2 H-pyrano(3,2-c)guinoline by

N 2 A - Y D 1 Y D o W W U D W S WAV S SO W S I YOS U A I W S S S S Y S SOV VOO ARG D ot YOS S ST Y YOO SR SIS SO Y S S TS SR oo

Perkin reaction on 2-methyl-3-formyl--hydroxyquinoline

(115 :

-, S —

é:(N—acgfglamino)—5~me§§y1-2—oxo~2_§;pyrano (3,2=¢c)

quinolines (10) :

A mixture of 2-methyl=3~formyl-i-hydroxyquinoline
(1.6 g), acetylglycine (1,17 g) acetic anhydride (10 ml)
and triethylamine (4,0 ml) was heated in an oil~bath at
110° for 16 hours. The reaction mixture was poured in
ice cold water and the separated product was filtered,
washed with water and crystallised from acetic acid j
yield 2,0 gm, m.,p. 298° (Found § C, 67,05, H, 4,54 N,
9499 § CysHy2N2 3 required 3 C, 67,18 H, 4,48, N, 10.45 %).

RS IS GRID TN baS W SIS W S My W WS O s Y O O i g R IO SUS O . V R i . . s SO iy D WO S

The above product (1,0 g) was dissolved in 20 ml
alcohol and 20 ml 50 %4 HzS0y, and was heated oh squd bath
in the presence of an innert atmosphere of nitrogen for
about § hrs. The reaction mixture was poured over ice-

water and neutralised by NazCO3 (10 %) solution., The
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separated product was filtered, washed with water and
erystallised from ethanol j yield 0.2 gm. m.p., 251°.
(Found § C, 68.56 H, 4,12 N, 6,08 5 Cy3HolNO3 3 required ;
C, 68,70 H, 3.96 N, 6.17 %).

3-Hydroxy-5,7=-dimethyl~2~0cxo~2 H-pyrano (3,2-c)quinoline

O i o YD W g T " — gy S - AT - S " W I s O s G s Y. S 2 B O M g PO i s gt s W S

(13)

.y S gy KHN

3-Acetylamino~5-7~dimethyl-2-0xo-2 H-pyrano (3,2=c)

quinoline (12) :

s endaad

A mixture of 2,8-~dimethyl=3-formyl~l-hydroxy-
quinoline (1.2 g), acetylglycine (1,17 g) acetic anhydride
(10 m1) and triethylamine (4.0 ml) was heated in oil~bath
at 110° for 16 hours. The reaction mixture was poured in
ice cold water and the separated product was filtered,
washed with water and crystallised from acetic acid 3
yield 1.7 gm, m.p. 307° (Found j C, 68,36 H, 4,65 N,

9.62 5 CqeHyuN205 3 required 5 C, 68,10 H, 4,96 N, 9,93 %).

VO s G e T W i o S by ST e B s Lt s Y iy i S D W Yy i WO SN e, s el PR e S e et Wl M A . GO e R S G SR SOV Suoy G SO B s VAR U i T W SO0

The above product (1,0 g) was dissolved in 20 ml
alcohol and 20 ml 50 % Ho S0, and was heated on sand bath

in the presence of an innert atmosphere of nitrogen for

about 5 hrs. The reaction mixture was poured over ice-

water and was neutralised by NazCO3; (10 %) solution. The
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separated product was filtered ,washed with water and
crystallised from ethanol j yield 0,3 gm, m,p., 27%°,
(Found 3 C, 69,26 H, 4,48 N, 5,48 5 Cyy,Hy4NO3 j required ;
C, 69,72 H, 4,56 N, 5.81 %).

B sent et e e a0 20 e e s e WIS S PN S S SIS S VISR S A g WS S S Y Y D S D i SO T A O P A SO O, S B, 0 s, W B S WA st S TS 0

3~Acetylamino=5,9=dimethyl=2=~oxo=2 H-pyrano (352~¢)

D S S, P s ) s W I oo ik S o W sl D s o G vt D e P e D S g g e S SO IO it R S i p prae o W IR BT W Y

quinoline (18) :

MRS VA 20 I S S SR N W S W

A mixture of 2,6~dimethyl=3~formyl-t-hydroxy-
quinoline (1.2 g), acetylglycine (1,17 g) acetic anhydride
(10 ml) and triethylamine (4,0 ml) was heated in oil-bath.
at 110° for 16 hrs., The reaction mixture poured in ice
ccld water and the separated product was filtered, washed
with water and crystallised from acetic acid j yield 1,9
gm, m,p.311°, (Found j C, 68,00 H, 4,58 N, 9,95 ;
Cy6HyuN203 § required 3 C, 68,10 H, %,96 N, 9.93 %).

3-Hydroxy=5,9~dinethyl~2—oxo-2 E-pyrano (3,2-c)quinoline

(19) =
The above product (1,0 g) was dissolvéd in 20 ml
alcohol and 20 ml 50 % HzSO4 and was heated on sand bath

in the presence of an inmnert atmosphefe of nitrogen for

about 5 hrs.. The reaction mixture was poured over ice-



185

water and was neutralised by NazC03 (10 %#) solution. The
separated product was filtered,washed with water and
crystallised from ethanol § yield 0.3 gm, m.p., B89 320°
(Fourd j C, 69,57 H, 4,80 N, 5,73 j CyuHyiNO3 ; required j
C, 69,72 H, 4,56 N, 5,81 %).

3~Hydroxy=5=methyl=0-methoxy=2=cxo~2 H-pyrano (342=~c)
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3-Acetyﬁks-methyl-gsmethoxy.z_oxo~2 H-pyrano (3,2=c)
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quinoline (1u4) :

PIHISL 1y W o TR R RS D WO .yt Yot s

A mixture of 2-methyl-3-formyl-ir-hydroxy-b~methoxy-
quinoline (1,5 g), acetylglycine (1,17 g) acetic anhydride
(10 ml) and triethylamine (4,0 ml) was heated in oil-bath
at 110° for 16 hrs, The reaction mixture was poured in
ice cold water and the separated product was filtered,
washed with water and crystallised from acetic acid j
yield 1.C gm, m,p, 275°, (Found 3 C, 63,98 H, 4,58
N, 8.93 3 CygHyuN20y 3 required 3 C, 6443 H, 4,69 N, 9.10%),

VS 3 S R 1 e S SO0 SR S R TP MY S DA SO g Y D SN Wl WOPE B B SO WS Y s L U B s SCORF P S35 Y S S Y TS S Wt T P e Yo S i s e sy s s

quinoline (15) :

WD B S S S W T I8 gy SO SO S

The above product (1,0 g) was dissolved in 20 ml
aleohol and 20 ml 50 % HeS0, and was heated on send bath

in the presence of an innert atmosphere of viitrogen for
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about 5 hrs. The reaction mixture was poured over ice-
water and was neutralised by NazCO3 .(10 %) solution. The
separated product was filtéredswashed with water and
crystallised from ethanol ; yield 0.5 gm, m.,p. 221°,
(Found 3 C, 65,67 H, 4 47 Ny 5,85 5 CyuHy1NOu j required ;
C, 65.38 H, 4,28 N, 544 %),

3~Hydroxy=5-nethyl=g=e thoxy=-2-oxo-2 H-pyrano (3,2-c)
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3=Acetylamino~5-methyl-9~ethoxy-2~cxo~2 H-pyrano (3,2-c)
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quinoline (16)

S g WL T B g, T P I

A mixture of 2-~methyl~3~formyl-l-hydroxy~6-ethoxy-
quinoline (1,7 g) acetylglycine (1,17 g) acetic anhydride
(10 m1) and triethylamine {4,0 ml) was heated in oil-bath
at 110° for 16 hrs, The reaction mixture was poured in
ice cold water and the separated product was filtered,
washed with water and crystallised from acetic acid j
yield 1,3 gm, m.,p. 272°, (Found ; C, 64,97 H, 5.16
N, 8,83 3 CigHyel20y § required 5 G, 65,38 H, 5,12
N, 8497 %).

3-Hydroxy=5j=methyl~9~cthoxy~2-cxo~2 H-pyrano (3,2-c)

A s DL JONE SO S D N WS S S M oy BT T W —_ . S O A S0t TG ST A TS PO Al W i Wz el 2o . N
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The above product (1,0 g) was dissolved in 20 ml

alcohol and 20 ml 50 % H» SOy and was - heated on send bath
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in the presence of an innert atmosphere of nitrogen for
about 5 hrs, The reaction mixture was poured over ice-
water and was neutrelised by Na2C03 (10 %) solution, The
separated product was filtered washed with water and
erystallised from ethanol j yield 0,5 gm, m.p. 242°,
(Found 3 C, 66,63 Hy 445 N, 4,85 3 CqsHy3NOx 3 required ;
C, 66,42 H, 4,79 N, 5,16 %). '

3-CarbethoXy~h-(N-piperidyl)=5-methyl-3,4~dihydro~2~cxo~
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2 H-pyrano (3,2~c)quinoline (28) :

s e oY . o

2-Methyl=-3-formyl-t-hydroxyquinoline {1.0C g) was
dissolved in pyridine (10 ml) and was refliuxed with
diethylmalonate (1,0 ml) in the presence of few drops
of piperidine on steambath for 2 hrs, The reaction
mixture was then left overnight at room temperature, The
product obtained was filtered and washed with petroleum
ether to remove unreacted compounds, The product
crystallised from ethanol, yield 1,0 gm, m.,p. 220°(d)
(Found j C, 68.68 Hy 6,55 Ny 7,39 3 C21HzuMN20y 3 required ;
C, 68,50 H, 6,52 N, 7,61 %).

3= Carbethoxy=k-(N~piperidyl)~5,9~dimethyl=3,4~dihydro~

W o L T W WS PO TS . 2 - -

2-cxo-2 H-pyrano_(3,2-c)guineline (21) :

- R s W ooy v v gy v S

2 y6-Dimethyl-~3~formyl=-4~hydroxyquinoline (1.2 g)
was dissolved in pyridine (10 ml) and was refluxed with
diethylmalonate (1,0 ml) in the presence of few drops of
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piperidine on steambath for 2 hrs., The reaction mixture
was then left overnight at room temperature., The product
obtaiﬁed was filtered and washed with petroleum ether to
remove unreacted compounds. The product crystallised from
ethanol, yield 1.2 gm, m,p. 242° , (Found j G, 69.21

Hy 6,62 N, 7,80 ; CoaHaglN20y § required 5 G, 69,10 H,

6.80 N, 7,33 %).

S R S 2 . S g . W

2,8~Dimethyl~3=formyl-t-hydrexyquinoline (1.2 g)
was dissolved in pyridine (10 ml) and was refluxed with
diethylmalonate (1,0 ml) in the presence of few drops of
piperidine on steambath for 2 hrs, The réaction mixture
. was then left overnight at room temperature, The product
obtained was filtered and washed with petroleum ether to
remove unreacted compounds, The product crystallised :
from ethanol, yield 1,0 gm, m.p. 213°, (Found ; C, 68,96
H, 6,75 N, 7,45 5 CooHp ¢NoOy ;3 required C, 69,10 H, 6,80
N, 7.33 %),

3—Carbethoxybu-(N—piperidyl)—S;methyl-9:methox w3 g e
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2=Methyl-3-formyl-t-hydroxy-6-methoxyquinoline was
(1.5 g) was dissolved in pyridine (10 ml) and was refluxed
with diethylmalonate (1,0 ml) in the presence of few drops

of piperidine on steambath for 2 hrs., The reaction mixture
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was then left overnight at room temperature, The preduct
obtained was filtered and washed with petroleum ether to
remove unreacted compounds, The product crystallised
from ethanol, yield 0,8 gm, m.,p. 231°(d). (Found j G,
66.87 Hy 6,32 N, 7,19 3 Cr2Hz¢N205 j required j; C, 66,33
H, 6.53 N, 7.03 %2.
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dihydro-2-oxo-2 H-pyrano (3,2-c)quinoline (24) :
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2-Methyl-3-formyl-t-hydroxy-6~ethoxy quinoline
(1,7 g) was dissolved in pyridine (10 ﬁl) and was refluxed
diethylmalonate (1,0 ml) in the presence of few drops of
piperidine on steambath for 2 hrs., The reaction mixture
was then left overnight at room temperature. The product
obtained was filtered and washed with petroleum ether to
remove unreacted compounds., The product crystallised
from ethanol, yield 1.2 gm, m,p. 188°(d)., (Found j; C,
67.19 H, 6,46 N, 7,5% 3 C23HogN20s ; requireg 3 C, 67,00
H, 6,80 N, 6,80 %),

3—Acety1~%—(N;piperidyQLS—methy1~3,4~dihydro~2-oxo~2 He
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pyrano_(3,2~c¢)quinoline (25)

2-Methyl=3-formyl-t-hydroxy-gumsiine . (1,0 g),
pyridine (10 ml), ethylacetoacetate (1,0 ml) and few drops
of piperidine were mixed and refluxed on steambath for 3 hrs,

The reaction mixture was left overnight at room temperature
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and product'obtained was filtered and washed with petroleum
ether to remove unreacted compounds., It w= crystallised
from ethanol, yield 1.0 gm, m.p. 192°(d)., (Found ;, C,
71.37 Hy 6,27 N, 8.21 3 CzoH22N203 § required 3 C, 71,00

H, 6,51 N, 8,28 %).

3-Acetyl-l-(N-piperidyl)-5,9-dinethyl-3,"~dihydro-2-oxo-
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2,6-Dimethyl=3~formyl-t~hydroxyquinoline (1.2 g),
pyridine (10 ml) ethylacetoacetate (1,0 ml) and few drops
of piperidine were mixed and refluxed on steambath for 3 hrs.
The reaction mixture kept overnight at room temperature and
obtained product was filtered, washed with petroleum ether
to remove unreacted compounds. It wes crystallised from
ethanol, yield 0,85 gm, m.,p. 220°(d)., (Found 3 C, 72,08
H, 6,43 N, 8,00 5 C24H24,N203 3§ required 3 G, 71,60 H,
6.82 N, 8,07 %).

3-Acety1~4:£N;piperi§Zg)=E;methy1—9~g9§hoxg:§,h-g}hydrgz
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A mixture of 2-methyle3=formyl-l~hydroxy=6-methoxy-
quinoliég;?g%gylacetoacetate {1.C ml),few drops ofpiperidine
and pyridine (10 ml) was refluxed on steambath for 3 hrs.

The reaction mixture was left overnight at room temperature
and obtained product was filtered, washed with petroleum ether
‘to remove unchanged compound§ It wa= crystallised from

ethanol, yield 1.0 gm, m.p, 216°(d), (Found ; C, 68,28



H, 6,20 N, 7,50 5 C21HoyN20y 3 required § C, 68,50
H, 6‘52 N’ 7061 %).

;%gzgggmh_(N—ggperidyl)—S-methyl»3lh~dihydro-2—oxo~2 He
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pyrano (3,2-c)quinoline (27) =

A mixture of 2-methyl-3-formyl-lhydroxyquinoline
(1,0 g), ethylcynoacetate (1.0 ml), few drops of piperidine
and pyridine (10 ml) was refluxed on steambath for 2 hrs.
It was then kept overnight at room temperature, Obtained
product was filtered and washed with petroleum ether to
remove unreacted compounds. It was crystallised from
acetone~-petroleum ether (1:2) mixture, yield 0.3 gm,
m.p. 156°(d). (Found ; C, 70,52 H, 6,01 N, 12,58 ;
C19H1oN302 § required 3 C, 71,02 H, 5,92 N, 13,08 %).

S S S

2 H-pyrano (3,2-c)quinoline (28) :

2,6~Dimephy1~3nformy1~h~hydrexyquinoline (1.2 g)
was dissolved in pyridine (10 ml) and ethylcyanoacetate
(1,0 ml) and few drops of piperidine were added and was
refluxed on steambath for 2 hrs, It was left overnight
at roon temperatufe. The obtained product was filtered
and washed witﬁ petroleum ether to remove unreacted
compounds, It was crystallised from ethanol, yield 0,5 gm,
m.p. 278°(d). (Found 3 G, 71.99 H, 6,69 N, 12,05 ;

CooHz 1N302 5 required 3 G, 71.65 H, 6.27 N, 12,54 %),
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3-Cyano~bw(N-piperidyl)~5, 7-dimethyl-3,4-dihydro-2~oxo~2 H-
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pyrano {3,2-c)quinoline (29) :
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A mixture of 2,8-dimethyl=3-formyl-t-hydroxyquinoline
(1.2 g), ethylcyanoacetate (1.0 ml) and few drops of
piperidine - pyridine (10 ml) was refluxed on steambath fom
2 hrs, The reaction mixture was left overnight ét room
temperature, The obtained product was filtered and washed
with petroleum ether to remove unreacted compounds, It
@ crystallised from ethanol, yield 0,75 gm, m.,p., 178°(d).
(Found § C, 71,77 H, 6,50 N, 12,22 4 CZOHQQN302 $ required
;3 C, 71.65 Hy 6,27 N, 12,54 %),
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GHAPTER ~ II

Synthesis of Nitrogen Mustards from Quinoline derivatives
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CHAPTER » I1
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9ince the great plagues of the middle Ages, no
disease has spread so much alarm and terrovas has "Cancer"
in our own time, The:. very name "Cancer" . "Canker" from
the latin for "Crab" - sounds sinister and forbidding in
most languages. It is not clear, why Hippocrates gave it
that name of .ddopted the term- from popular spedch, Was
it because of the appearance of many breast cancers which
send claws into the surrounding tissues like a Crab ?
The nature of disease, of course, is such as to rouse
fear and anxiety to the common people\and also it is
widespread belief that the disease, cancer, is heriditary.
It is also observed that cancer is moving remorselessly
into second place in the list of fateal diseases and in
civilised countries is barely exceeded by Cardgyascular
diseases, Of every hundred persons now living, at least
twenty must count on dying of cancer, and among those over
forty five the figure is one in three., It will be more
interesting to note biclogical nature of the cancercell,
It is learnt that the cancercell has a number of properties
which are blologlcany different from most cells of the
host., The most un%ual property of all, materials, is the

escape of cancer cells from the original locus of the tumor
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and passage via the blood or lymphatic tissues to another
tissue or organ where the lesion lodges and grows inte a
secondary tumor mass, Another characteristie of tumor
cell is resistance to conditions which would produc€
serious damage to other cells., For example, cells of the
brain or hearﬁdie within minutes when exposed to an
environment 1ackinglin Oxygen or containing Cyanide,

On other hand, the tumor cells have remained viable as
long as three days in an environment containing cyanide
and ?otally lacking in Oxygen’. One of the most important
characteristic properties of tumor cells is their rapid
growth, it is very much rapid withjcoﬁpare to that of
other ordinary cells, It will be also interesting to
xnow the cause of cancer, In 1915, Yamagiwa and Ichikava®
in Japan, reported the successful production of
epitheliomas in rabbits and other laboratory animals by
repeated paintings with coal-tar, The successful production
of neoplasms in laboratory animals spurred chemical studies
on the nature of the carcinogens in coal~tar with the hope
that a single agent might be found. Intensive efforts by
a group of chemlists resulted in the isolation of a group
of carcinogens which are classified as "Polycyclic
Hydrocarbons". These substances were obtained from coal-
tar as well ag by direct chemical synthesis, With the
finding that the whole families of polyecyclic hydrocarbons

could produce neoplastic transfermations3i¥s516573859510
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Further evidence for this conclusion emerged
from studies which showed that a variety of chemical
compounds different in structure from the polycyelic
hydrocarbons also, could produce neoplasia, Ssuch compounds
included the azodyes, organic amines and varliety of other

compounds including steroids, hormones, etc,3?7710211312s1k,y

15,16317,18919920.

Interest in Hydrocarbon-carcinogenesis has been

reawvakened and stimulated in recent year by finding of
922923 | The possible

the
relations of inhalation of these substances to%development

carcinogens in "Cigarette-Smoke"?!

of Lung cancer has been extensively reviewed and it is not
yet cleaggd whether cigarette~smoke is functioning as a X
primary carcinogen or as an irritant and promoting agenta“.
Along with these chemical carcinogens, there are some more
factors causing the tumor growth, for example viruses.
Viruses are closely comnected with the cancer problem,

but that is something with which we cannot deal until we

know a little more about them.

The first successful attempt at cancer-chemotherapy
is usually considered tec be the introduction of Fowler's
solution, potassium arsenite by Lissaur at the suggestion
of Rosenerantz in 1865 for the treatment of Leukemia,

Despite the annual synthesis of thousand of new compounds,
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it is clear that at present time, curative chemotherapy
for advanced cases of cancer does not exist. OSome of the
antitumon® agents are known but they are temporarily
effectivé rather than curative, DNone of the antitumoh¥
agents is totally selective against neoplastic cells.

The biosynthesis of mucleic acids is a very rapid process
in such tissues as the bone marrow, the skin, the mucosal
linings of the various body cavities, the lymphoid tissues
and the gastrointestinal tract, Agents producing inhibition
of "growth" of course, produce inhibition of the growth
of these tissues or at least inhibition of new cells
production for replacement of superficial cells which are
lost., The present antitumonragents are almost equélly
efficient in preventing new cell formation in non-tunoR y
tissues as in preventing new cell formation in neoplastic

. have
tissues, Aminopterin (7) and methotrexate (8))\greatest

usefullness in the treatment of Leukemia and also been X
utilized in therapy of Lymphosarcoma,reticulum cell

sarcoma, malignan%?elanoma and sympathicoblastoma, 6= &.
mercaptopurine (9) is amuseful agent in the treatment of

the 1ymphom¥é, The structure of this compound is very &
much identical with these of "adenine" and "guanine", the

. purine bases of DNA, Since these two compounds are
essential to the struecture of nucleic acids, it 1s logical

that inhibition of their incorporation into nucleic acids

might prevent further synthesis of the macromolecules and
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thereby ‘interfere with further growth in rapidly growing
tissues., But one drawback is there in adminstration of ?
this @Zmercaptopurine (9) and that is its large toxicity.
It is now possible, after long studies and observationj to
synthesise new compounds which can directly effect$ pﬁ/fhe
function of nucleic acid of cancer cell, It has been
learned that the effects of alkylating agents such as

’ nitrogen mustards are much broader in cells than a2 the
effects of the other agents discussed, The use of the
nitrogen mustards in cancer chemotherapy was not predicated
on "Fational" approaches to chemotherapy, but rather on the
important pharmacological observation that mustards caused
a lymphocytopenia and a concomitant diminution in the size
of the lymph nodes®5926, The therapéutic effects of the

mistards in clinical practice are limited tb lymphomgé
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and a number of special neoplasms, such as bronchogenic
carcinoma, It is observed that the systemic effect is
selective destruction of activity proliferating cells,
and this results in its usefulness in treating certain
neoplastic diseases, It is said to give a response
similar to that of x-ray, therefore, alkylating ggent

are known as "Radiomimetic" alkylating agents, The
activity of g-chloroethylamines is thought ‘to depend upon
intramolé:pular rearrangement £fo form immenium ions,
This takes place readily in alkaline medium, The

immonium ion is very reactive®?,

Due to very much similarity in chemical
configuration to the active immonium ions, triethylene
mixlamine (TEM) (13) has been studied considerably in the
treatment of cancerous condition of the blood and the
lymphatic system. It is one of the compounds used for
nitrogen mustards therapy and it is employed for treating
chronic lymphatic leukemia, Hodgkin's disease, lymphomus

and bronchogenic carcinoma. TEM has the advantage over
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some === opher treatment in that it can be given by
mouth and has'few side effects, The maximal activities
against Walker carcino-sarcoma 256 exhibited by
Chlorambucil (1) and the isosteric phenoxypropionic

acid analog (19) among a number of related compounds,

Cir3)

Interest in nitrogen mustards analogs of the
heterocyclic antimalarial drugs stemed from the knowledge
that chloroquine and quinacrine localize in cell nucleil
Terminal attachment of the mustard function to the side
chain of tﬁe typical antimalarial drugs resulted, for
example, in chloroquine (16) and quinacrine (17) nitrogen
mustards which inhibited the growth of some animal tumomn¥s
and leukemias and showed some evidence of clinical
activity*8’%9, It is also observed that direct attachment

of the mustards function to the quinoline ring, as in

7-chloro-t=bis~(2~chloroethyl)amino quinoline hydrochloride
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(18) 1ed to inactivity. Nitrogen mustards derived from
p~(N,N-Bis(2~chloroethyl)amino)benzaldehyde (19) as a
synthetic potential{anticancer agents have been described
by Blderfield et a13°, Considerable information were at
hand for cinochophen (20), Elderfield thought that the
cinékphen might act ag a carried molecule to direct a
mustards grouping to some effective locus of action. It was
wkll known that, 2~p=(dimethylamino)styryl quinoline (21)
isigood tumor growth inhibitor, and 4-p-(dimethylamino) ﬂ
styrglquinoline as good drug, Blderfield et_al, synthesised
new ébmpound (21) by condensation of (19) with 2,4-dimethyl

quinoline in the presence of catalyst such as acetic

hydrazide condensed with (19) in the refluxing ethanol
gave p-(N,N-bis(2~chloroethyl)amino)benzylidenefcindéphen—
~hydrazide3!, Preliminary reports of the p-(N,N-bis(2-
chlorcethyl)amino)-benzylidene hydrazide of p-aminobenzoic
acida3? have shown activity against the Dunning rate

leukemia33,

On reviewing literature it was found that biological
alkylating agents have probably been more thrpughly studied
than any other class of antitumon¥ agents. Alkylating
agents are directly interfering in the DNA system, elther
by a single substitution reaction on the base or on the
phosphate residue or by di#@functional substitution reaction
to cause inter3“?3%136 op intra strand cross linkage ; as

shown in sé%matic representation as follow : &\



Alkylating agent
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It is observed by various groups of workers that
alkylation of purine, pyrimidine, gu2nine, adenine and
cystosine moieties in DNA37’38A?n the reactive positions =
as shown in figure, The phosphate groups and several

%0
portion of the nucleotide bases can be alkylated39’ .

So N
|

N
HN’\\\;‘- N/ o N/
H K.

Cy ko gine X
Giuunine 3 Adening

The alkyl substitution lead to mispairing of the
substituted base ( (G=G) instead of (G=C) ) in nucleic
acid, Along with these seme times the purine ring opené:
or the guanine residue excised (depurination) or such
other results into a serious damage to the DNA molecules,
ineluding chain rupture, Polyfunetiénal alkylating
agentu’ containing two or more than two alkylating groups
are much more effective than monufunctional sne, When
such alkylating agent form a bridge linkage within a
molecule is known as .intrastrand’ and bridge linkage
between two molecules is known as interstrand , as shown
in the following figure alkylating agents mispairing basic

group in DNA molecule.



Shah and Trivedi? reported the synthesis of nitrogen
mustards from coumarin derivatives j by the condensation
of 7=hydroxy=5-~methyl coumarin with diethanolamine and
para formaldehyde, followed by 8001z treatment., On
screen test against Rat Walker 256 Carcinosarcoma and P~
388 tumomysystem, most of the nitrogen mustards showed
activity. (22), (23) énd (24) were active against P 388
tumomy system but inactive against 1-1210 tumogysystem,
Also they*3 reported the synthesis of nitrogen mustards
from 9~phenanthroyl chleride and 2,3 ,6~trimethoxy=9=
phenanthroyl chloride by the condensation with N,N-bis
(2-chloroethyljamine, (25) and (26) were active against

Rat Walker 256 carcinosarcoma,
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(22) Ry = wCHpmle( ~CHy~CHp~C1)2

u
&
i
£
0
=
S°
!

(23) Ry = ~0-CHj, Re = Ry = H, Ry = ~CHp~l-( ~CHp~CHz~Cl)2

1]

(2)‘}‘) R*‘ = RZ = H, R3 = —O—CHB, RL‘. = \-CHQ\*-N—( ““C:HZ““CHZ“"CJ.)Z'
25) R=
(26) R =Ry = R = ~0~CHz

By condensing 9~chloromethyl phenanthrene derivative with

diethanolamine, followed by S0Clz treatment, Shah and
Trivedi™* prepared nitrogen mustards., (27) and (28) were
active against Rat Walker 256 carcinosafcoma, however,

5 syntheéised nitrogen

(29) found to toxic, Similarly they
mistards from %-bromo methyl-2-hydroxyquinoline derivatives.
In continuation of our work, in the preparation of nitrogen
mustards we report here the synthesis of some more nitrogen

mistards from quinoline derivatives.



R 2C9

RB
(27) R=Ry =R =Ry =M = H
(28) R =Ry =Ry = Ry = H, Ro = ~0-CHy
(29) R =Ry = Ry = Hy Bp = Ry = ~0~CH;4

Following alkylating agents are used as antitumor agents.

L

(30) Chlorambucil

HZN ' N Cj
Hooc¢ e
N (o &

(31) Melphalan
SO
o~ 2Ny
3
O\SO /CH3
2

(32) Busulphan



H
NN

04? ¢t

<&
c(

(33) Cyclophosphamide
- H
Ox N\F,/N/\

cC

(3%) Y%Ketocyclophosphamide

CHB
1
M

Ct cc

(35) HNitrogen mustards

B+ Ny
Swhh

(36) p-Benzo thiophene
Hydrochloride

HSCZ

g

l

(37) 7 stilboestrol
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