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Abetrad_bHydroxy4phcooxy-2-oxo-l-substituted (alkyl or aryl) pyridinc-3-carboxyanilida have 
been synthahtd from 7-unino-~4,~-uiox~~y~~n~3,~~1,3~~ with sodium 
phcaoxide in phenol. chanical tmnsformations, IR and UV spcctro~copic data supported the 
atructum of the produn 

IsoMwrunoN of amino-pyrano-l,Mioxines(I) into pyridinodioxines(II) with 
sodium phenoxide has been reported. r Isomerization of amino-pyrano-oxazines(III) 
into pyridino-oxazines of the type IV with sodium phenoxide under comparable 
conditions has now been examined and the products identified as monocyclic deriv- 
atives of the pyridine(V1). 

7-Anilino-2,4,5~ioxo-3-phenylpyrano(3,4-e~1,3>oxazine (III, R = R’ = Ph), 
for example, when heated with sodium phenoxide in phenol, formed a product 
&,H,sNsO, (VI, R = Ph) m.p. 212 (dec) which was not isomeric with the parent 
substance. It contained at least one enolic group (brown colouration with aq. ferric 
chloride) and dissolved in aqueous sodium bicarbonate solution. It was stable towards 
organic solvents, dilute alkalies and acids. 

Other products VI formed similarly are listed in Table 1. 

TABU 1. UV AND IR sPEaRA or PYRIDINOCAIlKlmA 

IR 
Pylidino- *mm (an-‘) 

carboxymiliwvI) MX 1 (Nujol mulls) 
S. No. R R w me C + (2) and anilido 

- _-_.- 
I. Phenyl- Ph 321 4.51 1681s 

2. o-Tolyl- Ph 322 4.50 166% 

3. m_Tolyl- Ph 322 4.s 1667s 

4. pTolyl- Ph 320 4.54 1672a 

5. d&thoxyphulyl- Ptl 322 4.55 1667s 

6. m-Mcthoxypbmyl- Ph 321 4.60 1667r 

7. pMuhoxypkoyl- Ph 322 4.60 1672s 

8. mHy&oxyphmyl- Ph 322 4.61 16678 

9. Lwbutyl- Pb 322 4.30 1667s 

10. Allyl- Ph 322 4.4s 1669s 

1 M. A. Butt and I. A. Akhtar, Temh&on 21, 1917-1922 (1965). 
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These new products have characteristic UV absorption in the region 24u, 322- 
323 rnp; log E, 44-4.6 and therefore, they resemble 2-pyridones.’ The formation of 
these products could be represented as follows: 

Chan “A” 

R’NH MC 
\ 

’ /\/O\ 
f ‘Me 

O/i/O 

(1) 

R’NH 
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R’NH 
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- R’ .N&\/O 

(II) 

HO 

Although structures V and VI could be considered, formula V was discounted for 
the following reasons: 

(1) The UV absorption max of aminopyroness of type V is in the range It, 
335-345 rnp but in the case of these products it is R,, 322 rnp, characteristic of 
2-pyridones.’ 

(2) The absorption frequency in the IR spectra for the 2-carbonyl of the products 
V in gencraP lies near Y 1770 cm-” but the new products invariably absorb near * 
1669 cm-l, which is in keeping with the C=O of 2-pyridones.’ 

(3) In the IR spectra there is a bonded OH absorption in the region Y 2500 cm-’ 
which the formula V does not explain. Moreover, the ferric chloride colour test 
indicates structure VI which is further supported by the following chemical trans- 
formation. 

The product CWHiRN20, (VI, R = R’ .= Ph) when treated with diazomethane, 
yielded a methyl ether C,Hac,NtO, (VII, R = R’ : Ph) m.p. 233”. neutral in character 
and absorbed UV in the region I.,, 314-315 rnp, log E, 4.47. In the IR, it absorbed 
at the w 1689 cm-’ due to the anilido substituent at position 3 and due to the 2- 
carbonyl. It (VI, R = R’ = Ph) reacted with morpholine and produced an addition 
product C,H,N,Ob (VIII, R = R’ 7 Ph), m.p. 163’. UV LX 322 rnp, log E, 4.52. 

On treatment with phosphorousoxychloride, it gaveachloro-product&,H,,N20,CI 

L M. A. Butt. I. A. Akhtar and Malika Akhtar, Tcfru~~dron 23, 199 (1967). 
* S. J. Davis, J. A. Elvidgc. /. Ckm. Sot. 3554 (1962). 
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(IX, R - R’ = Ph), m.p. 190 with W characteristic absorption at Lx 326 rnp, 
log E, 4.4, formed by the replacement of an OH group. 

On bromination it gave a monobromo product &,H1,NIBrO, m.p. 194” UV Ax 
345 rnp, log E, 4.53. IR spectra at Y 1678 cm-’ attributable to 2-carbonyl position and 
due to anilido group at position 3. 

The foregoing reactions can be represented as follows: 

chart “B” 

CH,Ns 
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0 0 

\ 

Br, in CHCI, 
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The formation of the product could be explained by the following mechanism: 
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TABU2. 

No. 
- 

Amino-pymo Sodium 4-Phcaoxy-6-hydroxy-l- Solvalt 
(lJ)-oxw.ine (III) in wbstituted-E for 

auxntitv ohcnol cuboxwnilide (VI) Yield crystal- 
R % lintion R R 

-. - .-.- 

u 1 \_ 
- 

Me 

o- /\’ - 
Me 

MC 

J. Ct /< - 
Me 

\ 

6. 
o- - 

,.M-;=: / \ 
- 

HO 

\ 

8. c3 / \ 
9. CH,-CHCH,- Ph 

MC 

\ 
IO. CHCH,- 

/ 
MC 

Ph 

Ph 

Ph 

Ph 

Ph 

Pb 

Ph 

Pb 

Ph 

__.-.-. .- - 

No. M.p. 

1. 212 
2. 220 
3. 218 
4. I98 
J. 211 
6. 199 
7. 202 
8. 225 
9. 143 

10. 132 

3.5 

3.4 

3.4 

3.4 

3.5 

3.5 

3.5 

3.0 

3.1 

3.3 

1*2/12 

l*O/lO 

l*O/lO 

l.O/lO 

I-2/12 

1*2/12 

l*2/12 

l.O/lO 

l*O/lO 

l-l/12 

Phcnyl- Ph 75 McOH 

o-Tolyl- Pb 66 MeOH 

m-Tolyl- Pb 66 MCOH 

p-Tolyl- Pb 68 McOH 

o_Metboxypbmyl- Ph 72 MCOH 

mMetboxypbmyl- Ph 72 MCQH 

pMuboxypbmyl- Pb 67 MeOH 

m_Hydroxyphcnyl- 

MYl- 

Isobutyl- 

Pb 

Pb 

Pb 

. .- -.- --. 

Required 

51 

so 

53 

_- _- -. - -._ 

Found 
Analysis 

C H N 
__ _ _.- .- 

72.2 4.6 7.1 
- - 6.9 

_ - 7.0 
._ _ 6.9 

- 6.8 

-. z:; 

- 6.8 
-. 7.7 

7.4 

C 
._ 

72.3 
-_ 
- 
- 
- 
-_ 
- 
- 
- 
- 

McOH 

MOOH 

McOH 

H N 
--- 

4.7 7.1 
- 
- ;:; 
- 
- 66:: 
- 6.6 
- 6.6 
- 6.8 
- 7.9 
- 7.5 
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It appears that the strong nuclcophile (Ph6) attacks at the electron deficient 
position @a) with the concomitant expulsion of CO* leading to the formation of an 
intermediate V, which then isomer&s into the product VI in the manner previously 
described.1 The product V could not be isolated in spite of several attempts, and thus 
it has to be assumed that under the reaction conditions, the step V to VI is extremely 
rapid. 

EXPERIMENTAL 

AlI the amino-pyrano-oxarin&III) were prepared as described previously. 
aHydro~~xy-2outl-piunylpyrldinc-korboryonilldc (VI, R - R’ - Ph). Compound 

m(R-RR’- Ph; 3.5 g; 1 mok) and Na (1.2 g; 4 moles) in phenol (12 ml) was re!Iuxcd for 
3-5 min at 120”. The soln was diluted with water (250 ml) and excess phenol separated with ether. 
The aqueous solo on acidScation with 2N HCI gave ~~y(tox~~x)c2-oxcF1-p~y~pyjdbu-3- 
corboxyonlUe (3.0 g; 75%) which crystalliz.ed form MeOH. m.p. 212, enoli in nature. (Found C. 
72.2; H, 46; N, 7.1. C,,H,,N,O,, requires: C, 72.3; H, 4.7; N. 7.1x.) Other 6-hydruxy4 
phcnoxy-2-oxo-1-nrbs~it~ed-p~~-~car~~a~i&s (IT) arc described in Tabk 2. 

6-Mefhoxy-Qplrmox)c2-oxo-l-phcnylpyrfdLu-~~xya~l~. Compound VI (R - R’ - Ph; 
@7 gl dissolved in Chf (50 ml) was mixed with diaxomcthane in ether till a yellow colour persisted. 
ThesolnwasaUowedtorunain at room tanp for 48 hr and then the umcactcd diazomthaac was 
destroyed by cont. HCL The organic layer was scparatcd, dried over Na.80, and solvent mcovcred. 
The 6merhoxy product VII (0.4, 50%) ~89 rccovwcd from the residue. It was crystallized from 
MeOH, m.p. 233’ (dcc). It was neutral to NaHCO,aq and gave no colouration with FcCl,aq. 
(Found: C. 72.8; H, 4.9; N. 6.9. C,,H,,N,O, requires: C. 72.7; H, 4.8; N. 6.8x.) 

Morpholinm salr of ~hrtoxV_4phmoxy-2-oxo-I-phenyl pyridine-3-cartwx~tuZie fVlII]. Com- 
poundVI(R-R - ph; @8 g), morphohnc (2 ml) and Chf (20 ml) were rctlu.ud for 4 hr. The soln 
was freed from excess solvent. The r&dual liquid was mixed with McOH (2 ml) and diluted with 
excess ether (50 ml). On keeping overnight it deposited crystals of VIII (0.6 g. 60x), m.p. 163’ 
(mcthanolaher), (Found: N, 8.8. C,,H,N,O, mquircs: N 8*7x.) 

aCIJor~pAcnoxr_zl-pheny~~idinc-kar (rx). Compound VI (R - R’ - Ph; 
@5 g) and POCI, (20 ml) were refluxcd for 30 min. Excess chloride was rcrnovtd under reduced press 
and the residue triturated with water. The solid product (051 g, 90%) was raaystaUized from MeOH 
as coloured crystals, m.p. 190”. no colour with FcCl,aq. (Found: N, 6.8. C,,H,,N,O, 
requires: N. 6.7.) 

~Bromo-bh~x~~rrroxy-2-oxcFl-plmylpyidLu-korboxyonif~ (x). Compound VI (R - 
R’ - Ph; 0.5 g) was dissolved in Chf (I5 ml). To this soln was added Br (dissolved in Cttf), till a 
brown colour penisted. The soln was freed from solvent and the residue trituratcd with water, and 
Iihered. The product V (0.4 g. 67 %) crystalliscd from Chf-McOH (1: 2) in nccdks, m.p. 194’ (dcc). 
(Found: C, 59.9; H. 3.7; N. 5.8. C,,H,,N,O,Br requires: C, 604; H, 3.6; N, 5.9x.) 

Adtnowfe@renrr-Thanks arc dot to Dr. Salimuzzaman Siddiqui, F.R.S., former chairman, 
P.C.S.I.R. Karachi for hb interest in thb work. All the ekmcntal analysis were carried out by A. 
Bcmhardt, Mulhcim, West Germany. 


