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SYNTHESIS OF HETERO-BICYCLIC COMPOUNDS
Part -VIII. Formation of 6-Alkyl-2,2-Dimethyl-4, 5-Dioxo-7-Hyroxy-

Pyridino [4,3-d] [1,3]Dioxins

M.A. Burr", R. KEMAL,A. SALAMANDGIIAZALAMUMTAZ
PCSIR Laboratories Complex, Karachi

(Received July 9, 1992)

Aminopyranodioxins (II), derived from aliphatic amines, isomerise to yield the corresponding pyridino-dioxins (III).
Chemical conversions and spectroscopic data are provided in support of their structure.
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Introduction
Earlier it was reported [1] that the conversion of amino-

pyranodioxins (II, R = alkyl) into the corresponding pyridino-
dioxins (III, R' = R" = alkyl groups, same or different) was
difficult to achieve except in case of iso-butylamine product
(II, R = Isobutyl -). Re-investigation of this reaction with
slightly altered conditions showed that it followed the same
pattern as was reported in the case of aminopyranodioxins (II,
R = aryl) derived from arylamines. For instance, the product
2,2- dimethyl-4, 5-dioxo-7-methylamino-pyrano [4,3-dJ[1 ,3]
dioxin in the presence of sodium phenoxide in phenol formed
the corresponding pyridinodioxin (III, R = R ' = R " = CH3)

CloHIINOs' m.p. 174°, which had phenolic properties (it gave
FeCI3 test and dissolved in aqueous Na2C03 solution), charac-
teristic of such type of structures. Compounds prepared simi-
larly are recorded in Tablc-L

Experimental
Melting points were determined with a Thomas-Hoover

capillary apparatus and are uncorrected. U.V. and LR. spectra
were recorded on Beckman 36 and Perkin-Elmer 283 B spec-
trophotometers respectively.
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TABLE1. FORMATIONOF7-AMINO-2,2-DIMETIIYL-4,5-DIOXOI'YRANO[4, 3-d)[1,3] DIOXIN.
Sf. Primary Quan- 7 -Chloro-2,2- . Product Yield m.p. Molecular Analysis UV absorbance
No. amine tity dimethyl-4,5 II(R'= (%) °C formula Found (%) Requires(% ) in MeOH

(g) dioxo-pyrano R"=CH3) C H N C H N Amax logs
dioxin(l) (R) run

(g)

1. Methyl amine 3.48 10.0 -CH3 80.4 207 CIOHI1NOs 53.2 4.9 6.2 53.3 4.9 6.2 330 4.62

2. Ethyl amine 2.45 5.0 -C2HS 88.0 193 CIIHI3NOs 55.0 5.4 5.6 55.2 5.4 5.6 327 4.05

3. n-Pyropyl amine 5.17 10.0 n-C3H7- 76.6 189 Cl2HISNOs 57.0 6.0 5.5 56.9 5.9 5.5 325 4.42

4. Allyl amine 5.2 10.0 CH2=CH-CH2- 74.4 176 CI2HI3NOs 57.2 5.5 5.5 57.4 5.2 5.6 330 4.57

5. n-Hexyl amine 8.8 10.0 C6H13- 78.7 160 CISHI9NOs 61.0 6.9 4.5 61.0 7.1 4.7 336 4.70

6. n-Butyl amine . 3.8 6.0 n-C4H9- 85.6 179 C13H17NOS 58.4 6.l 5.1 58.4 6.3 5.2 325 4.33

* Present Address: PCSIR Laboratories Complex. Lahore-54600
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TABLE2. FORMATIONOf 6-ALKYL-2,2-DIMETIIYL-4,5-DIOXo-7-HYDROXy-PYRIDINO[4, 3-d] [1,3] DIOXINS(III).
Sr. 7-Amino Quan- Sodium/ Pyridine 14,3-d][I,3l Yield m.p Molecular Analysis
No.pyrano(1,3)- lily phenol dioxill(llf) (%) °C fonnuJa Found(%) Requircd(%)

dioxin (g) (g/ml) C II N C H N
(II)R=

1. CIl,- 4.5 1.8/60 2,2-Dimcthyl-4,5-dioxo 80.0 174 C1oII11NO, 53.2 4.9 6.2 53.3 4.9 6.2
7-hydroxy-S-mcthyl-

2. C,Il,- 3.0 1.2/35 2,2-Dimcthyl-4,5·dioxo- 42.0 249 C) IllNO, 55.3 5.5 5.7 55.2 5.4 5.8
6·cthyI-7-hydroxy-

3. n.C,/I1- 6.0 2.2/60 2,2-DimcthyI-4,5-dioxo- 72.8 168 C1,/I"NO, 56.7 5.6 5.5 56.9 5.9 5.5
7-hydroxy-S-propyl-

4. C/I,=CII-CII,-4.5 1.7/50 6-AUyl-2,2-dimclhyl- 93.0 169 C1,HllNO, 57.3 5.1 5.5 57.4 5.2 5.6
4,5-dioxo-7-hydroxy-

5. n-C.lIll- 6.0 2.0/60 2,2-Dimcthyl-4,5-dioxo- 48.6 127 C"H1.NO, 60.7 7.0 4.6 61.0 7.1 4.7
6-hcxyl-7-hydroxy-

6. n,C.II.- 3.7 1.3/40 6·l3ulyl·2,2-dimcthyl- 34.5 126 CllII11NO, 58.2 6.2 5.0 58.4 6.3 5.2 ~
4,5-dioxo-7-hydroxy-

7-Chloro-2 ,2-dimethyl-4,5-dioxo-pyrano [4,3-dJ [1,3 J di-
oxin (I, R = R'R" = CH3). The title compound was prepared
according to the method of Davis and Elvidge [2].

2,2 -Dimethyl-A S -dioxo-7 -mcthylamino-pyrano] 4,3-
d][l,3] dioxin (I.R = R' R"= CH). A solution of7-chloro-2,2-
dimethyl-4, 5-dioxopyrano-[4,3-d] [1,3] dioxin (I, R' = R" =
CH3) (10 g, 43.4 mmol) in CHCl3 (15 ml), methylamine 25%
solution (11.5 ml, 86.8 mmol) was added dropwise with con-
stant stirring. The solid product was washed with water and
dried. 2,2-Dimethyl-4,5-dioxo-7 -mcthylarnino-pyrano [4,3-
d] [l ,3] dioxin (I) (7.8 g, 80.4%) was crystallized from CHCI3,

m.p.207°.
Found: C, 53.5; H, 4.9; N, 6.2; CloHIlNOs
Requires: C, 53.3; H, 4.9; N, 6.2%

Other 7-alkylamino-2,2-dimethyl-4, 5-dioxo-pyrano [4,3-
d] [1,3] dioxins (II) were prepared as above and listed in
Table I.

2,2-Dimethyl-t, 5-dioxo-7 -hydroxy-o-methyipyridino
[4,3- dJ[1,3J dioxin on, R = ClI/ 2-2-Dimcthyl-4, 5-dioxo-
7-hydroxy-6-methylaminopyrano [4,3- d][l,3J dioxin (4.5g,
20m mol) was added to a solution of Na (1.8g, 80m mol) in
phenol (60 ml) and the mixture was heated at 120' for 2
minutes. The solution was cooled, diluted with water and
extracted with ether to recover excess of phenol. The ethereal
layer was extracted with water and the combined aqueous
extracts (150 m!) were acidified with HCl (3N). The solid
product, 2,2-dimethyl-4, 5-dioxin-7 -hydroxy-S-mcthylpyrid-
ino [4,3-dJ[1 ,3]dioxin (R = R' = R" = CH), (III, 4.0g, 88%)
was crystallized from MeOH, m.p. 174'. It produced reddish
brown colour with aq. FeCl3 and effervescence with aq.
NaHC03•

Found: C, 53.2; H, 4.9; N, 6.2; ClOHIlNOs
Requires: C, 53.2; H, 4.9; N, 6.2%
The products III obtained as a result of the reaction of

alkyl aminopyranodioxins (II) with sodium phcnoxide in

phenol are listed in Table 2.
2,2 -Dimcthyl-4,5 -dioxo-? -methaxy-ti-mcthylpyridino

[4,3- d][l,3Jdioxin (lV, R = CH). An ethereal solution of di-
azornethanc was added in portions to 2,2-dimethyl-4,5-dioxo-
7-hydroxy-6-methylpyridino [4,3-dJ [1,3]dioxin (0.5g) sus-
pended in ether (20 ml) until the yellow colour persisted. The
solution was kept for 2 hr. in a refrigerator and the solvent was
removed. The residue showed no colouration with aq. FeCI)'
2,2-Dimethyl-4, 5-dioxo-7-mcthoxy-6- methylpyridino [4,3-
d][1,3Jdioxin (IV, 0.2g, 38%), m.p. 143°, was crystallized
from McOH.

Found: C, 55.4; H, 504; N, 5.7. CIlH13NOS

Requires: C, 55.2; H, 504; N, 5.8%.
8-Bromo-2, 2-dimethyl-4, S-aioxo-r-ttydroxy-o-mah-

ylpyridino [4,3-dJ [l,3J dioxin (V, R = R ' = R" = CH3). The
compound (III, R = R' = R" = CH3) (0.5gj was dissolved in
CHCl3 (20 ml) and bromine in CHCI3 was added dropwise, till
an orange colour persisted. The reaction mixture was kept at
room temperature for 2 hr. and the solvent was removed. The
solid bromo product (V, OAg, 59%) was crystallized from
MeOH, m.p. 160°.

Found: C, 39.3; H, 3.2; N, 4.6. ClOH1oN05Br
Requires: C, 3904; H, 3.2; N, 4.63%

7-Chloro-2,2 -dimethyl-A ,5-dioxo-6-mcthylpyridino 14,3-
dlll ,3Jdioxin (VI, R = R"= R" = CII). 2,2-Dimethyl-4,5-
dioxo-? -hydroxy-c-rncthylpyridino [4,3- d] n.n dioxin (III,
R = R' = R" = CH3) (0.5g) was added thionyl chloride (4.0 ml)
and the mixture was rcfluxcd under anhydrous conditions for
15 min. Thionyl chloride was removed in vacuo and the
residue was washed with water to yield the chloro product (VI,
OAg, 68%). 7-Chloro-2, 2-dimethyl-4,5-dioxo-6- mcthylpyrid-
ino [4,3-d][1 ,3] dioxin (VI) was crystallized from MeOH,m.p.
300' decomp.

Found: C, 49.8; H, 4.1; N, 5.8. CloHlON04

Requires: C, 49.2; H, 4.1; N, 5.7%
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Results and Discussion
It has been reported earlier that pyrano-dioxins derived

from aliphatic amines, except isobutylamine, produced intrac-
table phenolic materials when subjected to phenoxide rear- -
rangements [3). Reinvestigation of the isomerization of pyr-
ano-dioxins (II) with sodium phenoxide in phenol resulted in
pyridino-dioxins (III, R = R' = R" = alkyl). for instance, 7-
methylamino-4, 5- dioxo-2, 2-dimethyl pyrano [4,3-d][1,3)
dioxin (II, R = R' = R" = CHJ on reacting with sodium
phenoxide in phenol gave an isomeric product, CIOHUNOs
(III, R = R'= R" = CH3), m.p. 174°, phenolic in nature (it gave -
FeCl3 test and dissolved in aqueous NaHC03 solution). Other
alkylamino dioxins (II) yielded the corresponding isomeric
products (III).

These pyridine-dioxins (III) showed characteristic absor-
bance in the UV region 300 - 310 nm (Table 1). The substitu-
tion.at position I, therefore, has apparently no effect on the UV
absorption. An examination of IR spectra of the pyridino-
dioxins showed absorbance at 1700 - 1740 em" due to the
lactone carbonyl at position 4 and absorption peaks at 1580 -
1615 em" due to the amide carbonyl group at position 5.

The OH group at position 7 was methylated into the
product (IV, R= R' = R"= CH3),Amax 310nm (Ioge4.15)and

o

Amax 276 nm (loge, 4.10). Similarly the bromo derivative (V,
R = R' = R" = CHJ absorbed at Amax. 317 nm (loge 4.54).
These observations are in conformity with the structures as-
signed to the products represented by formula III.

TABlE 3. UV ANDIR SPECfRAOFPYRIDINO-[4,3-d)[I,3)
DIOXINS(III).

Sr. Pyridino [4,3-d)
No. [1.3) dioxin

(Ill. R'=R"=CII,)
R

UV Light absorption IRabsorption max (em") mainly
(95% mahanol) for the 3-6. 7u region. (KBr disc)

i.rnax log e IIC = 0(4)(em") IIC = 0 (5)(em")

(nm)

L Methyl 308 4.28 1725 1615

2. Ethyl 300 3.94 1735 1610

3. n-Pyropyl 310 4.25 1710 1580

- 4. Allyl 308 4.23 1705 1600

5. n-Hcxyl 310 4.36 1700 1595

6. n-BuLyl 308 4.21 1740 1605
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