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The formation of N-substitLlted pyridine-Svcarboxyauilides (the substituent at position 1, being phenyl, 0, Ill, p,-tolyl,
0, III,p-mcthoxyphenyl, benzyl, and a-naphthyl, ~-naphthyl; while the substituent at position 4, being o-methylphenoxy
and lIl-methylphenoxy respectively) Was achieved in yields 50-90%. In support of structure H, various chemical trans-
formations were carried out.

The transformation of aminopyranooxazines
I, into 4-phenoxypyridine-3-carboxyanilides (II,
R=R'=aryI, R"=Ph) has been reported."
Details of the reaction discussed in Part IV made
it appear likely that other substituted or unsub-.
stituted aryloxy compounds would react similarly.
This was found so. For instance when o-methyl-
phenoxide, obtained by reacting o-cresol with
sodium and aminopyranooxazine (I,R. R'=Ph),
were heated in a-cresol as solvent, a new product
C2sH20N204 (II, R=R'=Ph, R"=o-tolyl) m.p.
180°, enolic in nature, easily soluble in basic solu-
tions, was formed. An analogous situation was
observed when the product (I, R=R'=Ph) was
reacted with m-methylphenoxide in m-cresol to
yield a product, CzsHzoNz04 (II, R=R'=Ph,
R"=m-tolyl) m.p. 195°, isomeric with the above
compound. The latter has similar physical pro-
perties as the previous compound. Several pro-
ducts resembling these compounds were prepared
and are recorded in Table I, along with their UV
and IR spectroscopic measurements.

TABLE 1.-UV ANDIR SPECTRAOF 4-ARYLOXy-6-
HYDROXY-2-OXO-1-PHENYLPYRIDINE-3-CARBOXY-

ANILIDES(II).

R R' R" ),max 1]111- log c vmax (cm=t)
(95 % ethanol) (Nujol mulls)

-------------------------
(c=O at 2)

Ph Phenyl o-Tolyl 318 4.76 1681s
Ph o-Tolyl o-Tolyl 321 4.66 1667s
Ph m-Tolyl o-Tolyl 319 4.51 1681s
Ph p-Tolyl o-Tolyl 319 4.54 1681s
Ph o-Methoxyphenyl o-Tolyl 320 4.45 1667s
Ph m-Methoxyphenyl o-Tolyl 319 4.56 1667s
Ph p-Methoxyphenyl o-Tolyl 321 4.78 1672s
Ph Benzyl o-Tolyl 318 4.51 1681s
Ph e-Naphthyl o-Tolyl 319 4.52 16815
Ph ~,Napthyl o-Tolyl 320 4.41 1672s
Ph Phenyl m-Tolyl 321 4.54 1678s
Ph o-Tolyl IIl-Tolyl 322 4.53 1667s
Ph m-Tolyl m-Tolyl 322 4.51 1681s
Ph o-Methoxyphenyl m-Tolyl 322 4.53 1667s
Ph m-Methoxyphenyl m-Tolyl 322 4.51 1667s
Ph p-Methoxyphenyl m-Tolyl 323 4.53 1667s
Ph Benzyl m-Tolyl 322 4.45 1661s
Ph (X,Naphthyl m-Tolyl 322 4.47 1661s
Ph ~-Naphihyl m~Tolyl 322 4.56 1669s

It was further noted that the product CZSH20
Nz04 (II, R=R'=Ph, R"=o-tolyl) on reacting
with phosphorus oxychloride, formed a mono-
chloro product with a formula CzSHI9ClN203
(V, R=R'=Ph, R"=o-tolyl) m.p. 245°, )'max
322, log E 3.98. The compound was evidently
produced by the removal of one hydroxyl group
at position 6. Similarly it (II, R=R'=Ph,
R"=o-tolyl) was methylated with diazomethane
to give a compound CZSHZ2N204 (III, R=R'=
Ph, R"=o-tolyl) m.p. 238°, neutral in character,
Amax 319, log e=4.39. On treatment with
bromine in chloroform, the compound (II, R=
R'=Ph, R"=o-tolyl) gave a monobromo product,
CzsHI9BrNz04 (VI) m.p. 166°, formed by the
removal ofa proton present at position 5, Alllax 299,
log e= 3.9 I . The compound was enolic in
nature, easily soluble in basic solution and thus
resembled the parent product in its physical pro-
perties.

With morpholine in chloroform the compound
(II, R=R'=Ph, R"=o-tolyl) formed easily a
water-soluble morpholinium salt, C29H::'9H30S.
(IV, R=R'=Ph, R"=o-tolyl) m.p. 165° )'max
322, log e=4· 69·

Similarly, the product (II, R=R'=Ph, R"=
m-tolyl) gave a morpholinium salt, CZ9H29H30S.
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(IV, R=R'=Ph, R"=m-tolyl) m.p. 163°, Amax
325, log £=4.5. A 6-methoxy product
C26H22N204 (III, R=R'=Ph, R"=m-tolyl)m.p.
21g0, )'max 322, log £=4-4 and a 5-bromo-
product CJSHI9BrN204 (VI, R=R'=Ph, R"=
m-tolyl) m.p. 1900 that was enolic in nature. The
chemical transformations described support struc-
ture II and are depicted diagrammatically.

Experi:rnental

6 - Hydroxy - 4-(0 - methylphenoxy) - 2 -oxo-i-phenyl- ~
H

pyridine - 3 - carboxyanilide=rt - Anilino - 2,4,5-trioxo- ~
3-phenyl-(3ke)-pyrano-( I ,3) oxazine I (1.85 g; gj
I mole) was added to a solution of sodium (0.6 g; 9
4 mole) in 25 ml o-cresol at a temperature of ..-l

Z
I 10-120° and kept as such for 5 min. The dark ~
brown solution was cooled, diluted with water >;
(200 ml) and extracted with ether to remove 2
excess of o-cresol. On acidifying the aq. solution ~
with 2N HCI, 6-hydroxY-4-(0-mcthylphenoxY)-2- 9
oxo-1-phenylpyridine-3-carboxyanilide II (1.6 g, C<")~86%) was obtained which crystallized from z
MeOH- Chf (2:1), melted at r800 (dec). (Found: Q
C, 72.3; H, 4.8; N, 6.8 C2sH20N204 requires: ffi
C, 72.8; H, 4.8; N, 6.8%). •.•.•
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6 - Hydroxy - 4 - (m-methylphenoxy) - 2 -oxo-i -phenyl-
pyridine-3-carbox,yanilide.-It was prepared from
7- anilino-a.a.g-trioxo-g - phenyl - (3,4-e) - pyrano
(1,3)-oxazine (1.8 g; I mole) and a solution of
sodium (0.6 g; 4 molejin m-cresol (25 ml) in the
above fashion. 6-HydroxY-4-(m-methylphenoxy)-
2-oxo-1-phenylpyridine-3-carboxyanilide (Il, R=
R'=Ph, R"=m--tolyl) crystallised from Chf-
MeOH (I :2), had m.p. Ig5°. It was enolic in
character. (Found: C, 72; H, 5.1; N, 6·7·
ClsH20 20 requires: C, 72.8; H, 4.9; N, 6.8%).

6-Chloro-4- (o-methylphenoxy) - 2 - OXO - I - phenylpyri -
dine-3-carboxyanilide.-Compound II (R=R'=Ph;
R"=o-tolyl) (0. I g) and POCl3 (3 ml) were re-
fluxed for 15 min. The excess of POCI3 was re-
moved under reduced pressure. On cooling, water
(20 ml) was added to the semi-solid and the re-
sulting clear solid was dried. 6-Chloro-4-(0-methyl- ~
phenoxy) - 2 - OXO - I - phenyl- pyridine -3-carboxy- ~
anilide (V; 0.05 g, 50%) was recrystal1ised from E-<
MeOH and chloroform (I :I), light yellow needles,
melted at 245° (dec) Am3x 322, log <=3·98).
(Found:C,6g.4; H,4.7;N,6.I. C2SHI9CIN20j
requires: C, 6g.7; H, 4.4; N, 6·5%·)

6 - Methoxy - 4-(o-methylphenoxy) - 2 - oxo- r - phenyl-
pyridine-g-carboxyanilide=: To compound II (R=
R'=Ph, R"=o-tolyl) (0.5 g)' in Chf (20 ml) a
solution of diazomethanein ether was added in
portions till' a yellow colour persisted and the
mixture was kept in the coldrfor 24 hr. The
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excess of solvent was evaporated off and the residue
on trituration with ether gave 6-methoxY-4-(0-
methylphenoxy) - 2 - OXO -I - phenylpyridine-g - car-
boxyanilide (IV) (0.2 g; 40%) after recrystallisa-
tion with MeOH-Chf, it yielded colourless crystals,
m.p. 2380 (dec), )'Illax 319, log e=4.39. (Found:
C, 73.7; H, 5.2. C26H22N204 requires: C,
73.2; H, 5.2; N, 6.6%.)

6-MethoxY-4 - (m - methylphenoxy) - 2 - OXO - I - phenyl-
pyndine-g-carboxyanilide=: Treatment of compound
II (R=R'=Ph, R"=m-tolyl) (0.5 g) in Chf (25 ml)
and diazomethane in ether in the above manner
of preparing compound IV, gave 6-methoxY-4-
(m - methyl phenoxy) - 2 - OXO - I - phenylpyridine-g-
carboxyanilide (III, R=R'=Ph, R"=m-tolyl)
(0.25 g; 45%), which was crystallised from
MeOH-Chf, m.p. 219°. (Found: C, 73.1; H,
5·3; N, 6·7· CZ6HnNz04' C, 73.2; H, 5.2; I ,
6.6%.)

5-Bromo-6-hydroxy - 4 (0 - methylphenoxy) - 2 - OXO - 1-
phenylpyridine-s-carboxyanilide .-To compound II
(R=R'=Ph, R"=o-tolyl) (0.2 g) in Chf (10
ml), Br2 in CCl4 (5 ml) was added. The reac-
tion mixture was shaken and kept at room tem-
perature for 30 min. The excess of solvent was
evaporated off and the solid 5-bromo-6-hydroxy
product VI, (R=R'=Ph, R"=o-tolyl) (0. I g;
50%) was recrystallised from Chf-ether in colour-
less crystals, m.p. 165-166° (dec). (Found: C,
60·9; H, 3·9; N, 5.7. C25HI9BrN204 requires:
C, 61.2; H, 3.9; N, 5.7%.)

5 - Bromo - 6 - hydroxy -4-(m-methylphenoxY)-2-oxo- 1-

phenylpyridine - 3 - carboxyanilide.-Compound II
(R=R' ' Ph, R" =m-tolyl) (0.5 g) in Chf (25 ml)
was' treated with Br2 in OC14 in the manner des-
cribed above for compound VI. The resulting
5-bromo-6-hydroxY~4- Cm~rriethylphenoxY)-2-oxo-1-
phenylpyridine-3-carboxyanilide VI (R=R'=Ph,
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R"=m-tolyl) (0.3 g, 50%) was recrystallised from
Chf-ether in colourless needles, m.p. 190°. (Found:
C,6I.6; H, 3.8; N, 5.4. C25HI9N205Br re-
quires: C, 61.2; H, 3·9; N, 5.7%·)

Reaction of 6-Hydroxy-e- (o-methylphenoxy) -2 -oxo- I-
phenylpyridine-3 -carboxyanilide with Morpholine .-To
compound II (R=R'=Ph; R"=o-tolyl) (0.5 g)
was added Chf (15 ml) and morpholine (0.5 ml)
and the mixture refluxed for 30 min. The excess
of solvent was removed under reduced pressure
and the semi-solid triturated with ether. The
morpholinium salt IV (R=R'=Ph, R"=o-tolyl)
(0.43 g, 85%) was recrystallised from methanol-
ether mixture as colourless crystals, m.p. 165-166°
(dec) Amax 322, log <=4.69. (Found: C, 69.5;
H, 5.9; N, 8·9; C29Hz9N305 requires: C, 69·7;
H, 5.8; N, 8.4%).

Reaction of 6-Hydroxy-a- (m-methylphenoxy) -2 -oxo-1-

phenylpyridine-3-carboxyanilide with Morpholine.-In
an analogous manner as above, compound II
(R=R'=Ph, R"=m-tolyl) (0.5 g) in Chf (IS ml)
with morpholine (0.5 ml) gave the morpholinium
salt IV, (R=R'=Ph, R"=m-tolyl) (0.43 g,85%),
which was crystallised from MeOH, m.p. 163°
(dec). (Found: N, 8.7. C29H29N305 requires:
N,8·4%·)
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