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Abgtract -— 3-Phenoxy- and 3-chloro-2-methyl-4H-pyride[l,2-gl-
pyrimidin~4~ones (2) and (5) were prepared by the resctions of
2-aminopyridines and 2-phenoxy- or 2-chloroacetoacetate (4)
and {7) in a mixture of phosphoryl chloride — polyphosphoric
acid, The ring-transformation reactions of the pyridopyrimidi-
nes (2b} and {gb], and hydrogenation and nitration of the

phenoxy derivatives (2} were also studied.

5-Phenoxy-4 |3H) -pyrimidinones (5) were recently reported to possess a signifi-
2

ognt b?onchodilatory activity? The present work deals with the synthesis and
some chemical transformations of the structurally related 3-phenoxy-4H-pyrido-
éf (1,2=a]pyrinidinones (2}. Since many of the
v . /N Me pyridefl,2-glpyrimidines display a favoura-
‘ 0_<C::> [;;:EZUEI:O ble biclogical effect on the pulmonary sya-
0 ¢ R 0O 2 tem (they show entiasthmatic-antisllergic ac-

tivityl, we expected the new compounds[g)and(gjto have favourable pharmacologicsal
4

properties. The 9-hydroxypyridopyrimidines are known®' as antibacterisl agents,

Synthesis and Reactions: 3~Aryloxypyridopyrimidines have not been synthesized

previocusly. The 2-phenoxypyridopyrimidin-4-one was prepared5 from the 2-chloro-
pyridopyrimidin-4-one, ) i

We' planned "to obtain the 3-phenoxypyridopyrimidinones (2] by two routes:

Route A: a two-step synthesis involving preparation of the J~chloropyridopyrimi-
dinone, followed by exchange of the chloro atom for a phenoxy group.

Route B: %he direct synthesis of the 3-phenoxypyridopyrimidincnes from 2-amino-
pyridines (Scheme 1),

Route A: 2-Aminopyrimidines (2] were reacted with 2-chloroacetoacetate [5) in a
mixture of phosphoryl chloride ~— polyphosphoric acid. The 3-chloropyridopyrimi-
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dinomes (5} were obtained in 19,5-40.2% yields, Earlier the chloropyridopyrimi-

dinone

(>a) was synthesized by Bthme and Weise16 by cyelization in PPA, in a

yield of 59%. The chloro—=phenoxy exchange was attempted by treating the chloro-

pyridopyrimidinones (Sa) with sodium phenolate in ethanol at reflux temperature.

Ingtead of the chloro—=phenoxy exchange, however, a ring-transformation reac-

tion took place, leading to 2-methylimidazo[l,2-alpyridine (6). The product

proved identical with the authentie aampleT_
Me R!
to oLy /PP NN He Phoa N Me
+ | .
CHCL X Ngu EtOH | R=Rl=H X N—‘\J
~ COOEt & R 0 5 6
l -~
N Wiz Me U | 7 Scheme 1.
‘3’ + M N i Me al R=R1=H
c” UQ NN b) R=Me; Rl=
=H . Rl
EOOEf '] R 0 2 ct} R=H ; R'= OH
Table l. Analytical and Physical Data on Pyridopyrimidines (2}, {5) and (g}
1 p2 Yield m Recrysin Tormula Analysis %
Compd R R- R A OB solvﬁnt Mow, Caled/Found
Y H N CL
2a  H H PhO 56,5 192-193 BtOhc CpgHy N0, 71.42 4.79 11,10 .
. 252,274  11.78 4.83 11,20
2o Me H PhO 33.4 204-205 EtOH  CygHy,N,0, 72:16 5.30 10,52 -
) 266,300 72436 5.29 10,57
2¢ H OH Ph0 29.5 169 EtOH 015H12N203 67,16 4.51 10,44
- 268,274 67.17 4.34 10,54
S5& BE H Ci 4G.2 187 Et0H 09H7CIN20 55,54 3,63 14.39 18.22
i 194.621 55.54 3.50 14,23 18,15
5 Me H €1 19,5 192 MeOH  Cq,H 9CIN O 57.57 4.35 13.42 16.99
j 208,648 57T.T4 4.40 13,66 16,86
50 H OH €1 24.5 188-189 AcOH 09H701N202 51.32 3.35 13,30 16.83
- 210,620 51.20 3,21 13.8) 16.94
8a Pn0 65 >300 C, -H, ,K,0 72,16 5,30 10,52
i 1o 402 2 71190 5,06 10,21
=P 6L 35 >300 C1oHgCLN,0  57.57 4,35 13.42 16.99
208,648 57483 4.38 13,16 17.04
Route B: Reactions of the 2-aminopyridines (3) with ethyl 2-phenoxyacetoacetate
(1), the latter prepared8 from sodium phenolate and ethyl 2-chloroacetoacetate

(i), were carried out successfully in a mixture of phosphoryl chloride — poly-

phosphoric acid and the expected phenoxypyridopyrimidinones {2) were obtained in

29.5-56,5% yields. In polyphosphoric acid {2a) was formed in only 5.5% yield,
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Fext we studied some reactions of the pyridopyrimidinones (Scheme 2)}. The 6-~gub~

9

gtituted 4H-pyrido(l,2-alpyrimidinones sre known to transform® into 1,8-naphthy-

0 2 ridines under the effect of
Ef;:rﬁN! Me A - R heat. The ring-transformations
N N\n:l: - N of the 6-methyl derivatives(2b)
. " end (5b) were effected in paraf-

fin oil at 300° and 350 °¢ and

yielded the 1,8-naphthyridines
)l Me & 0’06 (8a) end (8b} in 65% and 55%

E;:E:T;H: | yields, respectively. Cataly-
Me O tic hydrogenation of (gb) on
palladium on charcoal gave the 6,7,8,9-tetrahydropyridopyrimidinone Eg} in 87%

yleld, The nitration of IEP) at ambient temperature in a 1:2 mixture of niltrie
acid and sulphuric acid resulted in the 2,4=dinitrophenoxy derivative (}9) in
90,2% yield,

Spectroscoplc characterdization: Uv and ir and lﬁ-nmr data on the pyridopyrimidil-

nones (31 and (5) and the 1,8=-naphthyridines (8) are compiled in Table 2, Table 3

contains the 12C-nmr data on.the 6-methylpyridopy rimidinones (gp], (2@), (2) and
1,8-nephthyridine (8b).

The characteristic uv maxima above 340 nm indicate93

the presence of the pyrido-
pyrimidinone skeleton, In the isomeric 1,8-naphthyridines {8) the longest wave-
length absorption is found below 340 nm., In the ir speqtra of the pyridopyrimi-
dines the sfreiching band of the 4-carbonyl group appears between 1670 and 1700,

whereas in the 1,B8-naphthyridines it occcurs between 1600 and 1620 cm-l.

Due to the Al’3 type allylic strainl

O between the 6-methyl and 4-carbonyl groups
in the tetrahydropyridopyrimidine jg), the 6~methyl group occupies the axial po-
sition. This is supported by the 1 ang 130-nmr spectra. In the 1H--nmr gpectrum
the chemicel shift of the equaforial &-H appears at relatively low fleld (4,75-
5.15 ppm) as a consequence of the dlamagnetic anisotropy of the adjacent carbon-
¥1 group. In the 130-nmr apectrum, the -8 signal appears at 15.1 ppm, owing %o

the i:steric effect of the axial methyl group in position 6.loa The 1

H-nmr spec-
trum of the dinitro compound (}9] confirms that the electrophilic substitution
took place on the phenyl ring and not on the pyridopyrimidinone skeleton. In the
1H-nmr spectrum only three phenyl oprotons can be found: at 7.43, B,36 and 8,90

ppm. The coupling congtants betwsen H=3' and H-5? (3 Hz} and between H-5° and
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Table 2, Spectral Data of Pyridopyrimidines(g)and(z)and 1,B8~Naphthyridines (g).

2ar uv 342 (1=z€ 4,10) 245nm (4.18); ir 1690, 12700m'1; npr 2,508 2-Me; 6.85=7.45m

3-0Ph+9-H; 7,60-7,80m 8-H+7-H; 9,004t 6-H (J=7, J=1 Hz).
261 uv 360 (1g€ 4.04) 255nm{4,13); ir 1680, 1260cm™; nmr 2,40s 2-Me; 3.05d 6-Me
T(J=1Hz); 6.62t 9-H (J=4,5Hz); 6.85-T.45m 3-0Ph+8-H+7T-H,
20t uv 362 (g€ 4.22) 346 (4.14) 2657m(4.06); ir 1670, 1280cm™ T,
Sa: uv 345 (1g€ 4.06) 256 (4,051 248nm(4.08); ir 1700cm™%; nmr 2.658 2~Me; 7.05-
-7.35m 9-H; 7.50-7.95m 8-H+7-H; 9.03ddd 6-H {I=THz),
5bt uv 363 (1€ 4.02) 261 (4.06) 255mnm{4.,07); ir 1700cm™; mur 2,558 2-Mej 3.104
p=Me {J=1Hz): 6.60-6.80m 9-H; 7.25-7.50m 8-H+T-H,
5ct uv 367 (1g€ 4.23) 350(4.10) 320(3.84) 270 (3.98) 260 (3.98) 245mn(3.97); ir
‘ 1678¢m-1; nmr DMSO-ds 2.558 2-Me; 7.25dd B~H+7-H {J=4, J=1Hz); 8.45d44 6-H,
ga: uv 332 (1g€ 4.09) 288 (3.67) 276(3.74) 248mm(4.51); ir 1600, 1285, 1260,
3210cm™Y; nmr DHSO-dg 2.31s T-Me; 2,628 2-Me; 6.60-7.50m 3~OPh; 7.27d 6wH
{T=8Hz); 8.37d 5-H (J=8Bz}; 12,15broad NH,
gb: uv 330 (1g€ 3.97) 292(3.43) 28213.36) 252mm (4.38); ir 1610, 3215cm"l; nmr

2.91s 7-Me; 2.97s o-Me; 7.80d 6-H (J=BHz); 9,114 5-H (J=8Hz),

H~6* (2 Hz) indicate the meta and ortho positions of these protons.

Rone of the pyridopyrimidinones (g) and_(g}_axhibited pharmacological (broncho~
dilatory or antiasthmatic-antiallergic) effects on the pulmonary system.

The S-hydroxypyridopyrimidinone displayed.weak antibacterisl activity.
EXPERIMENTAL All melting points are uncorrected, Ulftraviolet [uv) spectira were
obtained in ethanol on a UNICAM SP 800 spectrophotomefer, Infrared (ir} spectra
were determined with KBr disks on a ZEISS UR 20 spectrophotometer. The 13 and
130-nmr specira were recorded with a Brucker WP-80 DS gspectrometer. The 1H and
130 chemical shifts were determined on the J scale by using tetramethylsilane
(d=0) as internal stenderd.

General method for the ring-clesure reaction: A mixture of 2-aminopyridine (2)
{0.04 mol) and ethyl 2-substituted acetomcetate (4) or (7} (0.04 mol)was stirred
in phosphoryl chloride — PPA {12 ml and 2,8 g, respectively) at 120 °C for 3 h.
After the evolutlon of hydrogen chloride had ceased, sethanol (40 ml) was added
dropwise to the reaction mixture under stirring and external ice~cooling. The
precipitated hydrochloride of the pyridopyrimidinone (g] or (2) was filtered off
and converted into the base, In the case of (gc) the hydrochloride salt did not
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Table 3. 13C-nmr Data on Compounds(gh),(éb), precipitate. The reaction mixture

(2, and {8a) was diluted with water and neutral~
2 9 ga

2-Me 19.0q 22.,7q 19.0q 2-Me 16.3g
6-Me 24,69 24.,6q 18,1g T-Me 22.1g
C-2 150,1s 150.6s 152.48 C=2 154,58
C-3 132.68 113.3s 135.48 C=3 137.48
Cwd 157.78 159,98 157,72 C=4 168,38
C-6 144.1s 143,98 48.1d C-4a 118.4s
g-7 117.84 118,54 27.8t C-5 142,6d
c-8 134,24 135.04 15,1t ¢-6 125,042
C-9 125,24 125,04 30,9t C=7 144.9s
C-9a 155,58 158,08 154.68 C-8a 165,08

ized and the precipitated bhase was

filtered off, The products(2) and (5)
were crystallized from the sol-
vents given in Table 1, For the mp,
yield and analytical data, see
Table 1, and for the spectral data
see Table 2,

Cyelization in polyphoaphoric acid:

A mixture of ethyl 2-phenoxyaceto=
acetate {Z) {B.89 g, 0,04 mol) arnd
2-aminopyridine (3al (3.76 g,

c-1: 157.7s 157.38 g-;’ 157278 .04 mo1) was heated in PPA (40 g,
C-2 - '
GoEe} 115.14 115,04 g_g:} 11580 piie) on s stesm bath for 3 h.
c-3* -

c-57 129.8 123,54 0“5'} 131.5d The reaction mixture was diluted
Cw4? 122,44 122,1d G-4* 124,382

with water (35 ml) and neutralized

& The assignments may be reversed. with 10% sodium hydroxide solution,

The precipitated 3-phenoxypyridopyrimidinome (2a) was filtered off (0a55 £, 5+5%)
and corystallized from ethyl acetate. The product did not give a mp depression

with the sample prepared by ring~closure in & mixture of phosphoryl chloride-FPA,

Ring-transformation reaction: The 6~methylpyridopyrimidinone (gb) or (5b) was
edded to liquid paraffin at 300° and 350 00, respectively, The mixture was heat=-
ed for 3C min., then cooled to ambient temperature and diluted with ligroin

(100 ml). The precipitated 1,B-nsphthyridine (5] was filtered off and washed
with ligroin. Por mp, yield and analytieal data, see Table 1, )
2,6-Dimethyl-3-phenoxy-6,7,8,9-tetrahydro-4i-pyride{l, 2-a)pyrinidin-4=-one (2)

2,6-Dimethyl~3-phenoxy-4H-pyrido[1,2-alpyrimidin-4-one (3¢} (2.66 g, 10 mmol} was
hydrogenated in ethanol (200 ml) over = 10% palladlum on charcoal catalyst at am-
bient temperature, The catalyst was filtered off and the filtrate was evaporated.
The resulting pale=green oil was treated with cyclohexane (25 ml) to give the
tetrahydropyridopyrimidine {2) (2435 g, 8T%) as white crystals, mp 94|°C ({ from
acetonel, Anal. Caled. for O, H)gN,0, (270.332): C, 71.09; H, 6,71: N, 10.36.
Found: C, 70.89; H, 6,79; N, 10.27%. uv 277(3.68); 235nm{3.76}; ir 168C, 1240,
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1080ca™L5 1Henmr (CDC1,) 1,364 6-¥e (J=6Hz); 1.70-2.25m T-Hy+8-H,; 2.25s 2-Mej
2,75=3.10m 9-H,: 4.75-5.15m 6-H; 6.,80-7.45m 3~-0FPh,
2-Methy1—3-{2,4—dinitrophenoxy1-4H—pyridb[l 2-a]pyrimidin-4-0ne (10) Fuming ni-

tric acid (4.5 ml, d —l 52) was added dropwise to 3-nhenoxy-2-methy1-4H-pyrido-
(1, 2-a]pyrimidin—4ﬂone {5.04 g, 20 mmol) in conc. sulphuric acid (9 ml) at O~5 %
with@n a period of 1 hs The orange-coloured solution was stirred at ambient tem-
perature for an additional I h and was then poured into ice, and the pH was ad-
Justed to 3-4 with sodlum carbonate. The precipitated yellow dinitro compound (10}
(6.2 g, 90,2%) was filtered off and washed with water, mp 252 “C (from acetic
acid}. Anel,-Caleds for CygHigN,0p {342.270): G, 57.64; H, 2.94; ¥, 16,37,
Found: G, 52.97; H, 3.10; N, 16.55%. uv 346(4.19}; 280(4,07); 244mnm{4.29}; ir
1690, 1280cn™t, 'H-nmr (DMSO-d) 2.40s 2-Me; 7.431 6'-H (5=9Hz); 7.30=7.55m 9-H;
7.65-8.15 7-H+8-H; 8,36dd 5'-H {J =3Hz, J5,6.=9Hz); 8.75-9.05m 6-H; 8,904 3LH,
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