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Abebtarx-The reaction between amino-pyrano-1,3dioxins (I) and phenoxide in phenol has heen 
investigated. The reaction is a general one and yields 6su~tu~ derivatives of 7-hydroxy-2,2- 
dimkthyl4,5dioxopyridino(4,3d)-(1,3)-dioxin-a new unsaturated heterobicyclic system formed by 
internal rearrangement. The constitution of the products (II) was established by transformation into 
ester pyridones (VI, VIII) of known structure and by WV and IR spectroscopy. 

Tms conve~ion of 7-anil~~2,~dimethyI~,~diox~pyrano(4,3~d~(l,3kdioxin into 
ethyl 1,2-dihydro-4,6-dihydroxy-l-phenyl-2-oxo-pyridine-3-carboxylate (VI) under 
the influence of sodium ethoxide has already been reported’ and generafity of this 
reaction has been confirmed and is to be published later. It was anticipated that by 
the use of phenoxide fPh5) in place of ethoxide, phenyl ester py~don~ (III) would be 
produced but it was found that instead a new hetero-bicyclic system was formed. 

For instance, the compound &H,,NO, (I, R = Fh) on reacting with phenoxide 
in phenol, affords a colourless product (IIa, R = Ph), m.p. 214” (dec), isomeric with 
the starting material. It is phenolic in nature, effervesces with aqueous s~ium 
bicarbonate and gives a reddish brown colour with aq. ferric chloride. It was fairly 
stable towards alcohoIs but decomposed when boiIed with these for a long time. 
Various other amino pyrano-dioxinse (I) on treatment with phenoxide in phenol yield 
analogous products (IIa). 

TABLE 1. UV AND IR SPECTRII OF PYRIDIW-(~,~-~)=(~,~)-DIO~S (Ha) 

Pyridino(4,3d)- UV light absorption 
IR absorption max (cm-l) mainly 

(1,3)-dioxin 
for the 3-6*7 p region. 

(95 % ethanol) 
No. R 1 

~ujol Mulls). 
msx rnp log e C-O(4) cm-’ G-O(5) cm-1 

1. Phenyl 316 4.69 1698s 1664s 
2. o_Toly 1 316 4*57 17459 1631s 
3. m_Tolyl 313 451 1686s 1653s 
4. pToly1 312 4*39 1692s 1664s 
5. mChloropheny1 312 4.68 1712s 1664s 
6. p_ChlorophenyI 312 4.67 1727s 1664m 
7. m-Bromophenyl 313 4n43 1712m 16649 
8. pBromopheny1 313 4-39 17049 1664s 
9. ~9Naphthyl 313 449 1718m 1661s 

L M. A. Butt, J. A. Elvidge and A. B. Foster, J. Chem. Sot. 3069 (1963). 
n Prepared by the method of S. J. Davis and J. A. Elvidge, J. Chem. Sot. 4109 (1962). 
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It is evident from the above Table that these new products have a ~h~acteristi~ 
absorption in the region &ax 3 16-3 12 my and, therefore, they closely resemble 
chloro-pyrano-( 1,3)-dioxins. s The formation of these products may be represented 
as follows : 

ICIH3 
RNH CH3 

or 

+ NoOPh - 

%/ 

0 0 
3x ib) 

I 

Of the two probable structures II (a, b) the formula IIa was assigned to these new 
products, because the compound &H,,NO,, (Ha, R = Ph) shows in the IR a peak 
at Y 1698s cm-l due to the ester carbonyl at Position 4 which is apparently unbonded 
and the frequency Y 1664 cm-l arises from the pyridone carbonyl at position 5. An 
hydroxyl group at position 7 of the same product shows a broad band near Y 2632 
cm-l and is bonded. It (IIa, R = Ph) reacts with phosphorous oxy~hloride to form 
a chloro-product C&H,,CINO~ (IV), m.p. 163”, which absorbs in the UV at ;Imax 
328 rnp, 12 m,u higher in wavelength than the parent compound. 

A similar shift of 21 rnp has been observed during conversion of hydroxypyridone 
(VI), &slsx 305 rnp, into ethyl 4,6-di~hloro-l,2-dihydr~2-oxopyridin~3~rboxylate 
which absorbs at Amex 326 rnp. The IR spectrum of the chloro-product (IV), has a 
peak near v 175 1 s 1 cm- attributable to an ester carbonyl at position 4 and a peak at v 
1664 cm-l due to a pyridone carbonyl at position 5. (Table 1). 

Treatment of the product (IIa, R = Ph) with di~omethane in chloroform~ther 
solution yields a new methylated product C,,H,,NQ or), m.p. 183” which is neutral 
in character. It absorbs UV light in the region A,,, 300 rnp (log E, 4aO3), ilme, 276 rnp 
(log G, 493). The IR spectrum is in agreement with the assigned formula, showing 
peaks at v 1724cm-l and v 1672 cm-l due to an ester carbonyl at position 4 and 
pyridone carbonyl at position 5, r~s~tively. With sodium methoxide and with 
sodium ethoxide the compound (Ila, R = Ph) yields methyl I ,2-dihydro-4,6-dihydroxy- 
l-phenyl-2-oxopyridine-3catboxylate (VIII) and its ethyl ester analogue (VI), which 
were identified by comparison with authentic samples prepared by the standard method. 

Finally the structure (IIa) for the new products was confirmed (IIa, R = Ph) by 
boiling in and formation of a methyl ester pyridone (VIII) and acetone (IX). The 

* S. J. Davis and J. A. Elvidge, J. C/tern. Sot. 52251 (1953). 
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latter was characterized as the 2,~dinitropheny~hydrozone. The compound (Ha, 
R = Ph) also reacts with mo~holine to give a morpholinium salt (X), C&&J%@,, 
m.p. 183”, from which on acidifi~tion with dilute acid, the parent impound (Ha, 
R = Ph) is regenerated. This property of forming mo~ho~inium salts is common to 
the dihydroxy-pyridones previously prepared? 

The foregoing degradative reactions may be represented as follows: 

d 
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It is evident that the formation of these new products involves an attack by a 
nucleophile (PhG) at the electron-deficient carbonyl at position 5 to give an acyclic 
anion (d) which my&es in the manner indicated, the 1,3-dioxin ring being kept 
intact. 

EXPERIMENTAL 

7-A~~~2-2~~?~y~~,5-d~~xopyrono(4,3_dt (f, R = Ph) 
To a solution of 7~~or~2~2di~~yl~,S~dioxop~~~4,3-d~( 1,3)-dioxin (2.3 g; 1 mole) in 

CHC& (20 ml), aniline (I*9 g; 2 moles) in CHCI, (i0 ml) was added dropwise with constant stirring. 
A solid product was washed with water and dried over P& 7-Anilin~2,2~~~yI~~_~ 
(4,3d)-(1,3)-coin (2*8 g; 975%) was crystallixed from CHCl*, m.p. 193” (dec). (Found: N, 48 
Calc. for C,&HllsNO,: N, 4.9%‘) 

Other 7-A~n~2~2~mc~yia4,Sdioxupy~n~4,3-d)-( 1,3)-dioxins prepared as above, are listed in 
Table 2.* 

TAM 2 

No. Primary amine 
(2 moles) 

Chlore 
compound 

(1 mole) 

Solvent UV light ab- 
for sorption (95 % 

Product (I) Yield cry&& ethanol) 
(R) (“/,, limtion lm, rnp loge 

1. o_Toluidine (2*2 g) 
2. m-Toluidine (2.2 g) 
3, PToluidine (2~2 g) 
4. m-ehloroaniline (2.6 9, 
5. pChloroaniline (2-6 g) 
6. mBromoaniline (3.5 g) 
7. pBromoa.niline (3*S g) 
8. ~-Naphthyl~~~ (3.9 g) 
9, Aniline (l-9 g) 

2.3 g 
2.3 g 
2.3 g 
2.3 g 
2-3 g 
2.3 g 
2.3 g 
243g 
2~3 g 

Q-Tolyl 96 C#H@H 340 4.52 
m-Tolyl 98 CIIHLOH 340 4*92 
p-Tolyl 98 CoHcQH 336 4-48 
Mhlorophenyl 97 CHCl, 338 4.56 
p-Chlorophenyl 95 CHCl, 347 4.73 
nt-Bromophenyl 96 CHCl* 347 4*72 
plBromopheny1 96 C~H,ClH 338 4.20 
~0Naph~yl 95 CHClI, 347 453 
Phenol 975 CHCl, 350 4-69 

No. m-p. Formula Found I%) Required (“/,) 

C HN C HN 

1. 178” CIeHIDNOS 
2. 180 C,,H,,NO, 
3, 166 CIIH,,NOs 
4, 170 C,,H,,CINO, 
5. 186 C,ISH,SCiNOS 
6. 190 G1&HISBrNOS 
7, 183 CraH,tBrNOII 
8, 176 CroH,,NO, 

63*3; 50; 48 63.8; 50; 4*7 
63.6; 4.9; 4.7 63.8; 5.0; 4-7 
64.3; 5.1; 4.9 63.8; 5.0; 4-7 
56*0; 3.9; 4.5 56*0; 3.7; 44 
5&O; 3-6; 4.4 56.0; 3.7; 4.4 
48~9; 3-2; 3-8 49~2; 3*3; 3-8 
49-2; 3.4; 39 49.2; 3-3; 3.8 
67.8: 4.6: 4*3 67-5: 4-S: 4-2 

&ucfkn of 7-Anflmrr-2,2-6imer~y~~~5S-dioxapyrano(4,3d)-( 1,3)-&x& w&h ~~~~~~~x~ fn pk& 

7~Anilino-2,2dir~yl~,5dioxopyran~4,3-d~(I,3)dioxin (3 g; 1 mole) was added to a cold 
solution of Na (1 l 0 g, 4 moles) in phenol (20 ml) and the mixture heated under reflux for 2 min, and 
protected by a C&l, tube. The brown solution was cooled, diluted with water (200 ml) and extracted 
with ether to remove excess phenol, The aqueous solution was then acidified with 2 N HCl, and the 
solid product, 2,2-dimerhy~-7-~yd~uxy~,5~~~xu-6-pAgnyrpyr (4,34l)-(1,3)-&xln (Ha, R = Ph ; 
l-2 g, 40 “/ crystallized from EtOH. It reddened at 160” and melted at 214O (de@. It produced red- 
dish brown colour with FeC& aq and efIervesce with NaHCOI aq. (Found: C, 628; H, 4.4; 
N, 4.7; 0,27*2 tit, Eq., 287. CIIHISNOII requites: C, 62.7; H, 4.5; N, 4*9; 0, 27*7x.) 

B&W&M of utlusr ~~~py~~~~x~~ (I) w&h S~~#~ proxy in pact 

The products (II) listed in the Table 3 were prepared as above: 

* The structural evidence of these products (I) fohows from their UV light absorptions recorded 
above. 
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TABLE 3 
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No. 

Aminopyrano-a 
(1,3)-dioxins (I) 

R 
Sodium in Pyridino(4,3-d)- 

phenol (1,3)dioxins (IIa) 

Solvent of 
CryStalli- 

Yield &on. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

CH. \ 
-0 / \ - 

CH. / 
(3 a 

-I \-CHI (3 @ 0 - 
Cl / 

-0 / \ (3.2 ig - 

-I \<I (3.2 g) 0 - 
Br 

/ 

-1 \ 0 (3*6 @ 
- 

- / \-Br (J-6 g) 0 - 

08 g/l0 ml 

I g/l0 ml 

1 g12oml 

1 a25 g/20 ml 

l-25 g120 ml 

1_2g/2oml 

1*2g/2oml 

l-8 g/30 ml 

7-Hydroxy-2,2dimethyl- 
4,5-dioxo&wrlrotoIyl- 

7-Hydroxy-2,2dimethy1- 
4,5diox~dmrtatolyl- 

7-H ydroxy-2,2-dimethyl- 
4,5-dioxo-6-p~~oly1- 

7-Hydroxy-2,2_dimethyl- 
4.5~dioxo”tht?ta- 
chlorophenyl- 

7-Hydroxy_2,2dimethyl- 
4,5dioxo+ura- 
chlorophenyl- 

7-Hydroxy-2,2-dimethyl- 
4,5dioxo-&meto- 
bromophenyl- 

7-Hydroxy-2,2dimethy1- 
4,5dioxo-6_para- 
bromophenyl- 

7-Hydroxy-2,2dimethyl- 
Q,Sdioxo-68-naphthyl- 

55% CH,OH 

50% Hot C,H, 

40% CH,OH 

33% CH,OH 

40% CT&OH 

56% Cl&OH 

53% C.&OH 

58% CH,OH 

No. m.p. Formula Found (%) Required (%) 

C HN C H N 

1. 188” C1,HuNOB 

2. 184 ClrH1,NOb 

3. 178 CIaHI,NOb 

4. 184 CI&LC~NO, 

5. 190 CI‘H1,CINOI 

6. 174 CIhHI,BrNOI 

7. 207 ClsHI,BrNOI 

8. 194 CISHISNOI 

63-8; 4-8; 590 

63.8; 4-9; 4.7 

wo; 5*0; 4.7 
Cl 

55.7; 3.7; 497; 12.3 

55.8; 3-7; 4-4; 11.1 

Br 
48-8; 3.2; 3.7; 20.9 

49-3; 3-3; 3-9; 21.8 

67.2; 4.4; 4.2 

63-8; 5*0; 4-7 

63.8; 5-O; 4-7 

63.8; 5-O; 4.7 
Cl 

56-O; 3.7; 4.4; 11-l 

56.0; 3.7; 4.4; 11-l 

Br 
49.2; 3-3; 3-8; 21.8 

49.2; 3-3; 3-8; 21.8 

675; 4-5; 4.2 




