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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
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Aminopyranodioxins (IT), derived from aliphatic amines, isomerise to yield the corresponding pyridino-dioxins (IIT).
Chemical conversions and spectroscopic data are provided in support of their structure.
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Introduction a o R RHN o F
Earlicr it was reported [1] that the conversion of amino- \ﬁ“ RNH; e \ﬁ“
pyranodioxins (II, R = alkyl) into the corresponding pyridino- ¢ % 0
0 0 0 0

dioxins (III, R' = R" = alkyl groups, same or diffcrent) was
difficult to achicve except in casc of iso-butylamine product (1) (1)
(II, R = Isobutyl -). Re-investigation of this reaction with

NaOPh / PhOH
slightly altered conditions showed that it followed the same
pattern as was reported in the case of aminopyranodioxins (11, : ;
R = aryl) derived from arylamincs. For instance, the product HyCo o% 2. MO~ O\F:,-
2,2- dimethyl-4, 5-dioxo-7-methylamino-pyrano [4,3-d][1,3] R-QKO s gy RJ‘:IH/O
dioxin in the presence of sodium phenoxide in phenol formed 5 5 5 &
the corresponding pyridinodioxin (IIL R =R "= R "= CH,)
C,oH,,NO,, m.p. 174°, which had phenolic propertics (it gave (1v) (i)
FeCl, testand dissolved in aqueous Na,CO, solution), charac-
teristic of such type of structurcs. Compounds prepared simi- 8r,
larly arc rccorded in Table-1. ¢t
Experimental 5 '
Melting points were dctermined with a Thomas-Hoover HO AL
capillary apparatus and arc uncorrected. U.V. and LR. spectra - \f“ » \‘/:I/\f
were recorded on Beckman 36 and Perkin-Elmer 283 B spec- 2
trophotometers respectively. W) (Vi)
TaBLE 1. FORMATION OF 7-AMINO-2, 2-DiMETTIYL-4, S-DioxopryRANO [4, 3-d][1,3] Dioxin.
Sr.  Primary Quan- 7-Chloro-2,2- - Product Yiceld m.p. Molecular Analysis UV absorbance
No. amine tity  dimethyl-4,5 II(R'= (%) °C formula Found (%) Requires(%) in MeOH
(g)  dioxo-pyrano R"=CH,) C H N C H N Amax loge
dioxin(l) (R) nm
(8)
1. Methyl amine 348 10,0 -CH, 804 207 C,H,NO; 532 49 62 533 49 62 330 462
2. Ethyl amine 245 5.0 -C,H, 8.0 193 C, H,NO, 550 54 56 552 54 5.6 327 4.05
3. n-Pyropyl amine 5.17  10.0 n-C,H,- 76.6 189 C,H, NO, 57.0 60 55 569 59 55 325 442
4. Allyl amine 59 100  CH,=CH-CH,- 744 176 C_H,NO, 572 55 55 574 52 56 330 457
5. n-Hexyl amine 8.8 10.0 CH,;- 787 160 C,H,NO; 610 69 45 610 7.1 47 336 4.70
6. n-Butyl amine 38 6.0 n-C,Hy- 856 179 C,H,NO, 584 6.1 5.1 584 63 52 325 433
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TABLE 2. FORMATION OF 6-ALKYL-2, 2-DiMETTIYL-4, 5-Dioxo-7-Hybroxy-PyrmiNo [4, 3-d] [1,3] Dioxins (III).

Sr. 7-Amino  Quan- Sodium/ Pyridino [4,3-d][1,3] Yicld mp Molecular Analysis
No. pyrano(1,3)- tity phenol dioxin(1II) (%) °C formula Found(%) Required(%)
dioxin (g) (g/ml) C H N C H N
) R= '
1. CH,- 45 1.8/60  2,2-Dimethyl-4,5-dioxo 80.0 174 C, I, NO 532 49 6.2 533 49 6.2
7-hydroxy-6-methyl-
2. CH 3.0 1.2/35  2,2-Dimecthyl-4,5-dioxo- 420 249 C, H,,NO, 553 . 55 5.7 552 54 5.8
6-cthyl-7-hydroxy-
3. a-Cll,- 6.0 22/60  2,2-Dimecthyl-4,5-dioxo- 72.8 168 C, 1, ,NO 567 5.6 55 569 59 55
7-hydroxy-6-propyl-
4. CIL=CII-CH,-4.5 1.7/50  6-Allyl-2, 2-dimcthyl- 93.0 169 C,H,,NO, 573 5.1 55 574 52 5.6
4,5-dioxo-7-hydroxy-
5. n-CH, - 6.0 2.0/60  2,2-Dimethyl-4,5-dioxo- 48.6 127 C,H ,NO, 607 7.0 4.6 610 7.1 4.7
6-hexyl-7-hydroxy-
6. n-C1- 37 1.3/40  6-Butyl-2,2-dimcthyl- 345 126  C,H,,NO 582 62 5.0 584 63 52

4,5-dioxo-7-hydroxy-

7-Chloro-2,2-dimethyl-4,5-dioxo-pyrano [4,3-d][1,3] di-
oxin (I, R = R'R" = CH,). The title compound was preparcd
according to the mcthod of Davis and Elvidge [2].

2,2-Dimethyl-4,5-dioxo-7-methylamino-pyrano[4,3-
d|[1,3] dioxin (I,R = R'R"= CI1). A solution of 7-chloro-2,2-
dimethyl-4, 5-dioxopyrano-[4,3-d] [1,3] dioxin (I, R"=R" =
CH,) (10 g, 43.4 mmol) in CHCI, (15 ml), mcthylamine 25%
solution (11.5 ml, 86.8 mmol) was addcd dropwise with con-
stant stirring. The solid product was washed with water and
dried. 2,2-Dimethyl4,5-dioxo-7-mcthylamino-pyrano [4,3-
d] [1,3] dioxin (I) (7.8 g, 80.4%) was crystallized from CHCI,,
m.p. 207°.

Found: C, 53.5; H, 4.9; N, 6.2; C, H. . NO,

Requires: C, 53.3; H,4.9; N, 6.2%

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

2,2-Dimethyl-4, 5-dioxo-7-hydroxy-6-methylpyridino
[4,3-d][1,3] dioxin (I, R = Cll,). 2-2-Dimcthyl-4, 5-dioxo-
7-hydroxy-6-mcthylaminopyrano [4,3- d][1,3] dioxin (4.5g,
20m mol) was added to a solution of Na (1.8g, 80m mol) in
phenol (60 ml) and the mixture was hcated at 120° for 2
minutes. The solution was cooled, diluted with water and
extracted with ether to recover exccess of phenol. The ethereal
layer was extracted with water and the combined aqueous
extracts (150 ml) were acidificd with HCI (3N). The solid
product, 2,2-dimecthyl-4, 5-dioxin-7-hydroxy-6-mecthylpyrid-
ino [4,3-d][1,3]dioxin (R = R’ = R” = CH,), (111, 4.0g, 838%)
was crystallized from McOH, m.p. 174°. It produced reddish
brown colour with aq. FeCl, and cffervescence with aq.
NaHCO,.

Found C,53.2,H,49 N, 6.2; C H NO,

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 phenoxide in

phenol are listed in Table 2.

2,2-Dimethyl-4,5-dioxo-7-methoxy-6-methylpyridino
[4,3-d][1,3]dioxin (IV, R = Cll,). An cthereal solution of di-
azomethane was added in portions to 2,2-dimcthyl-4,5-dioxo-
7-hydroxy-6-mcthylpyridino [4,3-d] [1,3]dioxin (0.5g) sus-
pended in cther (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. FeCl,.
2,2-Dimecthyl-4, 5-dioxo-7-mcthoxy-6- mcthylpyridino [4,3-
d][1,3]dioxin (IV, 0.2g, 38%), m.p. 143°, was crystallized
from McOH.

Found: C, 554; H,54; N, 5.7.C H, NO,

Requires: C,55.2; H, 5.4; N, 5.8%.

8-Bromo-2, 2-dimethyl-4, 5-dioxo-7-hydroxy-6-meth-
Ylpyridino [4,3-d] [1,3] dioxin (V,R =R’ =R" = CH,). The
compound (III, R = R' = R" = CH,) (0.5g) was dissolved in
CHCI, (20 ml) and brominc in CHCI, was added dropwise, till
an orange colour persisted. The rcaction mixture was kept at
room temperature for 2 hr. and the solvent was removed. The
solid bromo product (V, 0.4g, 59%) was crystallized from
McOH, m.p. 160°.

Found: C,39.3; H,3.2; N, 4.6. C, H NO,Br

107710

Requires: C,39.4; H, 3.2; N, 4.63%

7-Chloro-2,2-dimethyl-4,5-dioxo-6-methylpyridino [4,3-
d][1,3]dioxin (VI, R = R"'= R" = CH,). 2,2-Dimcthyl-4,5-
dioxo-7-hydroxy-6-mcthylpyridino [4,3- d][1,3] dioxin (III,
R =R'=R"=CH,) (0.5g) was added thionyl chloride (4.0 ml)
and the mixture was refluxed under anhydrous conditions for
15 min. Thionyl chloride was removed in vacuo and the
residue was washed with water to yicld the chloro product (VI,
0.4g,68%).7-Chloro-2,2-dimethyl-4,5-dioxo-6- mcthylpyrid-
ino [4,3-d][1,3] dioxin (VI) wascrystallized from McOH, m.p.
300° dccomp.

Found: C,49.8;H,4.1; N, 5.8.C H NO,

107710

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 isomcrization 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 (I, R = R' = R" = CH,) on reacting with sodium

phenoxide in phenol gave an isomeric product, C, H, NO

(IIL, R =R'=R"=CH,), m.p. 174°, phenolic in nature (it gave -

FeCl, testand dissolved in aqueous NaHCO, solution). Other
alkylamino dioxins (II) yiclded the corresponding isomeric
products (III).

These pyridino-dioxins (IIT) showed characteristic absor-
bance in the UV region 300 - 310 nm (Table 1). The substitu-
tion at position I, therefore, has apparently no effecton the UV
absorption. An cxamination of IR spectra of the pyridino-
dioxins showed absorbance at 1700 - 1740 cm™ due to the
lactone carbony! at position 4 and absorption peaks at 1580 -
1615 cm! due to the amide carbonyl group at position 5.

The OH group at position 7 was methylated into the
product (IV,R=R'=R"=CH,), Amax 310 nm (log € 4.15) and

Amax 276 nm (loge, 4.10). Similarly the bromo derivative (V,
R=R'=R"= CH,) absorbed at Amax. 317 nm (loge 4.54).
These observations are in conformity with the structures as-
signed to the products represented by formula II1.

TaBLE 3. UV anD IR SPECTRA OF PYRDINO- [4,3-d][1,3]
) Dioxins(III).
Sr. Pyridino [4,3-d] UV Light absorption IR absorption max (cm™) mainly
No. [1,3] dioxin (95% methanol) for the 3-6, 7Tu region, (KBr disc)

(LR=R"=CH))  Amax loge v C=0@)(em?) vC=0(5)(cm?
R (nm) 3
1. Methyl 308 4.28 “sis 4925 1615
2 Ethyl 300 394 1735 1610
3. n-Pyropyl 310 425 1710 1580
4. Allyl 308 423 1705 1600
3 n-Hexyl 310 436 1700 1595
6. n-Butyl 308 421 1740 1605
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