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Synthesis of 4-Amino-3-pyridinyl and 4-Amino-5-pyrimidinyl Aryl
Ketones and Related Compounds via an ortho-Lithiation Reaction’
Rumen Raninov, Marietta Hammova®, Ekaterina Simova

Faculty of Chemistry, University of Sofia, 1 Anton Ivanov Ave., 1126 Sofia, Bulgaria

4-Chloropyridine and  4,6-dichloropyrimidine react regioselectively  with
lithium diisopropylamide to give 4-chloro-3-lithiopyridine and 4,0-dichloro-5-
lithiopyrimidine, respectively. These intermediates react with benzaldehydes
to give (4-chloro-3-pyridinyd)- and (4,6-dichloro-3-pyrimidinyl-arylmetha-
nols which are oxidized to the corresponding ketones by chromivm(V1 oxade
m acetone. These compounds can be nucleophilically substitutec with
ammonia or primary amines to give 4-amino-3-aroylpyridines or amino-5-
aroylpyrimidines. The 3-arovl-4-chloropyridines can also be casly converted
into 3-aroyl-4(1 H)-pyridinones.

Eeteroatom-facilitated lithiation has become an efficient

svathetic tool” and has been applied to the syntheses of

several heterocyclic ring systems®. The metallation of #-
defficient heterocycles has recently acquired considerable
theoretical and synthetic importance®. The lithio derivative
of 2-fluoropyridine proved to be an appropriate intermediate
for the synthesis of 2-amino-3-pyridinyl aryl ketones™.
Substituent-directed lithiation of 4-chloropyridine (1) is
reportéd to form 4-chloro-3-lithiopyridine (2), trapped as 4-
chloro-3-trimethylsilylpyridine® or as 4-chloro-3-(3-hy-
droxy-3-pentyh)-pyridine**. Only scarce data on the metal-
lation of pyrimidines have been published?.

We now confirm the ortho-lithiation of 4-chloropyridine (1)
to 4-chloro-3-lithiopyridine (2) under the conditions de-

scribed in Ref.® and we report that 4,6-dichloropyrimidine
(3) is regiosclectively lithiated to 4.6-dichloro-3-lithiopyri-
midine (4) under the same conditions. We further show some
svnthetic applications of the reaction of both metallated
heterocycles 2 and 4 with carbonyl electrophiles (Scheme A)

The formation of lithio derivatives 2 and 4 from 4-
chloropyridine (1) and 4,0-dichloropyrimidine (3), respec-
tively, is proven by the subsequent reaction with benzalde-
hydes (5) at low temperature which atfords 4-chloro-3-
(z-hydroxybenzyl)-pyridines (6) or 4.6-dichloro-3-(x-hy-
droxybenzyl)-pyrimidine (7a). Compounds 6 and 7a are
smoothly oxidized by chromium(VI) oxide in acctone at
room lemperature to give the aryl 4-chloro-2-pyridinyl
ketones 8 and the phenyl 5-pyrimidinyl ketone 9a (Scheme
A). The reaction of 2 equivalents of 4-chloro-3-lithiepyridine
(2) with diethyl carbonate at low temperature affords bis[4-
chloro-3-pyridinyl} ketone (10) (Scheme A). An analogous
reaction starting from 3-chloropyridine has already been
reported”.

Ammonolysis of 3-benzoyl-4-chloropyridine (8a) to give the
known® 4-amino-3-benzoylpyridine (11a) could not be
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achieved with ammonia solutions at temperatures below
100°C: compound 11a could be obtained in 60 % yield,
however. by using the standard procedure”. i.c. by heating
compound 8a with aqucous 25 % ammonia at 185 195 Cin
a pressure vessel. The combined electron-withdrawing effects
of the two ring N-atoms facilitate the nucleophilic substi-
tution of the 4-Cl atom in the 4,6-dichloropyrimidine (9a)
in such a manner that treatment of compound 9a with
ammonia in dry benzene at room temperature results in the
formation of 4-amino-5-benzoyl-6-chloropyrimidine (12) in
96 % yield (Scheme B).

We have observed that 4-chloropyridine-3-carboxylic acid
reacts with the hydrochlorides of primary amines in boiling
pyridine to give 4-aminopyridine-3-carboxylic acid in goed
vield. We now applied this method to the 4-chioro-3-aroyl-
pyridines 8a, b, ¢ and to 4-amino-5-benzoyl-6-chloropyri-
midine (12) and obtained the 4-amino-3-aroylpyridines
1a, b, ¢ and 4.6-diamino-3-benzoylpyrimidine (13) in satis-
factory vields. The analogous reaction of compound 8a with
2-aminoethanol hydrochloride affords product 11a along
with 3-benzoyl-4-(2-hydroxvethylamino)-pviidine (14). The
N-(2-hydroxycthyl) derivative 14 can be obtained as i single
product in high yicld by reaction of chloro compound 8a
with -dmmoutlmnol It is assumed that the CLNH, ex-
change in compounds 8 and 12 is effected by ammonia which
is generated under the reaction conditions; compound 1415 a
side product in this reaction, not a possible mtermediate.
since it 1s recovered in 90 % yield after having been refluxed
in pyridine with or without the addition of 2-aminocthanol
hydrochloride.

The method for the synthesis of 4-amino-3-pyridinyl aryi
ketones (11) here described which affords these compounds
in 40 10 50% overall yields from commercially available
starting materials. is superior to the previously reporied
preparation® of the aminoketone 11 a from 4-aminopyridine-
3-carboxylic acid (24 % yicld).

The 4-chloro-3-pyridiny!l aryl ketones 8a, b could not he
hydrolyzed with boiling conce. hydrochloric acid. Taking into
consideration Rel'?, we converted 8a, b into the corre-
sponding 3-aroyl-4-(1H)-pyridinones 15a, b by treatment

N §
N ;4(\‘ L \E\ﬁ
\N’LNH;\%
13
19
i ﬁ T
"N -
CHy
17

with a 50% solution of potassium acctate in glaciai acetic
acid followed by aqueous work-up (Scheme C). We proved
that 15b exists predominantly in the oxo form by the
comparison of the IR and "H-NMR spectra of d(1H)-
pyridinone 15b and of the corresponding 4-methoxypyridine
16 with those of the 1-methyl-4(1 H)-pyridinone 17 which
was in accordance with Ref. 11,
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Known synthetic metheds leading to  3-aroyl-d(1/4)-
pyndinones include consccutive ring cleavage of 1,2-oxazole
derivatives and recyclization'?

The 4-chloro- and 4-amino-3-pyridinyl- and -3-pyrimidinyl
aryl ketones and related compounds descrined here are
considered to be appropriate starting materials for the
synthesis of systems containing fused pyridine or pyrimidine
rings, such as the pyrido- and pyrimido-1,4-diazepines'* ¢
and some others'”" 2",

Preparation of 4-Chloro-3-lithiopyridine (2) and 4,6-Dichloro-5-
lithiopyrimidine (4) and Their Reactions with Electrophiles: General
Procedure:

A solution of lithium diisopropylamide is prepared by treating
disopropylamine (28.5 mi, 0.2 mol) in anhydrous tetrahydrofuran
(250 ml) with a 1.6 molar solution (125 ml, 0.2 mol) of butyllithium
in hexane with stivring at — 80°C under dry argon. The solution is
stirred for 1 hat — 80°C and then a solution of 4-chloropyridine (1;
22.7g, 0.2mol) in tewrahydrofuran (35 ml) or a solution of 4.6-
dichloropyrimidine®' (3; 29.8 g, 0.2mol) in tetrahydroluran
(175 mlyis added dropwise. Stirring is continued for 1.5 hat — 80°C
and finally a solution of the electrophilic reagent (0.22 mol) in
tetrahydrofuran (110 mlyis added. The mixture is then stirred for 1 h
1t~ 30°C and worked-up by one of the following procedures.
Work-up A: The mixture is allowed (o warm to reom temperature
overnight under argon, then hydrolvzed with water (S0 mb), and
acidified with 2 normal hydrochloric acid. The organic phase is
extracted with 2 normal hvdrochloric acid (5= 100 ml) and the
combined acidic extracts are washed with ether (2 > 100 ml)and then

Table 1. 4-Chloro-3-(a- hddroxybun/y!) pyridines (6» and 4,6-Dichloro-5-(z-hydroxytenzyl)-pyrimidines (7) Prepared

SYNTHESIS

basified with conc. aqueous ammonia. The aquecus mixture is
extracted with chloroform (5 x 100 ml), the extrac: is dried with
sodium sulfate, and the solvent is temoved in vacuo. The remaining
cruce product is purified by recrystallization.

Work-up B The mixture is immediately hydrolyzed by the
addition of a mixture of water (50 ml) and tetrahydrofuran (50 ml).
and extracted with chloroform (5:< 100 ml). The organic extract is
washed with 1 normal hydrochloric acid (2 x 100 ml), then with
saturated sodium chloride solution (2 x 100 mi), and dried with
sodium sulfate. The solvent is removed in vacuo and the residual
product is purified by column chromatography on alumma using
hexane/chloroform (2:1 0 1: 1) as ¢luent

Bis[4-chloro-3-pyridinyl] Kctone (10):

4-Chloro-3-lithiopyridine (2) is submitted to the reaction with
dicthyl carbonate as described in the General Procedure. The
mixture is immediately hydrolyzed with water (50 ml), extracted
with chloroform (3% 100 ml), the extract is dried with sodium
sulfate, the solvent is removed in vacuo, and the residual product is
puritied over ilumina uxing_ hexane/chloroform (2:1) as cluent;
vield: 65%: m.p. 122--124°C. This compound is very unstable; i
polvmerizes extensively even 4( room temperature.

C, HCLNLO (253.1)

MS: mife = 255 (M, 100 %).

VH-NMR (CDCL): 6 = 7.46 (d, 21, J = 6.0 Hz, S-H. S-H), £.70(d.
2H,J=601lz 6- H, 6'-H); 8.80 ppm (s, 2 H, 2-H, 2 In.

The dihydrochloride 10 -2
130--134°C.

IR (Nujol) of 10-2 HCL v = 1700 ecm ! (C==0).

HCT is highly moisture-sensitive; m.p.

Molecuiar
Formula®

Pr()— Work- Yield
duct up® [Y]

m.p. [ (]
(solvent)

(O—-H)

IR(CHCl,)
v[em™ ']

3¢ NMR (CDCL)
o [ppm]

‘H-—~NMR (solvent)
é [ppm]

6a A N 145
{chleroform)

Cy,H o CINO 3600
(219.7)

oh A 75 151
{chloreform)

C,,HoCLNO 3640
(254.1)

6¢ A 8¢ 126
(chloroform/
ether)

C,,HCIFNO 3640
(237.7)

C, HgCLN,O 3620
(255.1)

Ta B 60 127
(chloroform /
pet ether)

(DMSO-d,): 5.87 (d, 1H, 71.32(d,CH-O; 174 ?X(d
J=45Hz, CH--0): 614 Cpo); 12718 (d, 2C a0kt
(d. 1M, J=45Hz, OH, 12797 (d, C-5) 1% 65 (d,
exchangeable with D,0)  2C,.0): 13771 (5, C-U)
715-730 (m, SH,.): 142.32, 142.44 (25, C-4, C-
727 (d, TH,J = 6.0 Hz 5 3);149.17(d, C-6); 150.14 (d,
Ij), 821 (d, 1H, J C2)

= 6.0 Hz, 6-H); 8.60 (s.
{H, 2-H)

(DMSO-d,): 6.14 (d, 1H,
J =4.5Hz, CH-0); 6.28
(d, 1H, J=4.5Hz, OH,
cxchangeable with D,O):
725 746 (m, 4H,..):
7.38(d, 1H, J = 6.0 Hz, 5-
Hy; 327 (d, 1H, J
=6.0Hz 6-H); 829 (s.
1H, 2-H)

(DMSO-d,): 6.20 (d, 1H,
J = 5.0Hz, CH-0); 6.40
(d, 1H. J = 5.0Hz, OH,
exchangeable with D,0).
7.05-730 (m, 4H, )
7.40(d, 1 H, J = 6.0 Hz, 5-
H); 837 (d, tH, J
=6.0Hz, 6-H); 8.67 (s,
tH, 2-1D)

(CDCly): 3.50 (d, 1H, J
= 7.0 Hz, OH, exchange-
able with D,0); 6.60 (d.
111, v —=7.0Hz, CH-O;
7.3 (m, 5H,om): 8.70 (s,
1H, 2-H)

70.92(d, CH~ O} 125.33 (d,
zcmth\y}; 128'07 (d Cparn)
128.68 (d, 2C ks 133.24 (s,
C-1'); 139.23 (5, C-5): 156.86
(d, C-2); 161.59 (5, C-4, C-6)

4 See Experimental Part.

b Satisfactory microanalyses obtained: € +0.13, H £0.17, N +0.13.
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3-Aroyi-4-chioropyridines (8a, b, ¢) and
dichloropyrimidine (92a); General Procedure:

The 4-chloro-3-(z-hydroxybenzyl)-pyridine 6 a, b, ¢ or 4,6-dichloro-
S-(z-hydroxybenzyl)-pyrimidine (7a) (0.02 mol) is mixed with anhy-
drous acetone (60 ml). Chromium(VI) oxide (6.0 g, 0.06 mol) is
added portionwise with vigorous stirring at 0°C and stirting is
continued at room temperature for the period indicated in Table 2.

5-Benzoyi-4,6-

Then, the excess of the oxidizing agent is destroyed by the addition of

2-propanol (10 ml) and stirring is continued for 15 min. The mixture
is poured into saturated sodium hydrogen carbonate solution (pi &;
300ml), the solid is filtered off, and extracted with hoiling
chloroform (5 x 20 ml). The filtrateis also extracted with chloroform
(3% 100 ml) and the combined extracts are filiered through a short
pad of activated alumina and the solvent is removed in vacuio.

4-Amino-3-aroylpyridines (11 a, b, ¢), 4-Amino- and 4,6-Diamino-5-
aroylpyrimidines (12, 13), and 4-Aminopyridine-3-carboxylic Acid;
General or Individual Procedures:

Method A (for Product 1ta): 3-Benzoyl-4-chloropyridine (8a:
4.3533 ¢, 0.02 mol) or its hvdrochloride (8a - HCI; 5.082 g. 0.02 mol)
is placed in a pressure vessel, conc. aqueous ammonia (80 ml) is
added, and this mixture is heated at 185-195°C. After cooling. the
mixture is diluted with water and extracted with chloroform
(350 ml). The organic phase is extracted with dilute (1:3) acetic
acid (5 > 50 mly and the acidic extract is basified with conc. agucous
ammowa and reextracted with chloroform (3 x 50 ml). The organic
extract is dried with sodium sulfate and concentrated in vacuo and
the aminoketone Ha is precipitated with hexane. The crude product
is purified by reerystallization or by column chromatography on
alumina using hexanc/chloroform (2: 1) as eluent.

Method B (for Products 11a, b): The 3-aroyl-4-chloropyridine
8a, b or its hydrochloride (4 mmol) and 2-aminoethanol hydro-
chloride (1.95 g, 20 mmol) are refluxed in dry pyridine (16 mi) for
the time given in Table 3. The mixture is allowed to cool to room
temperature, dituted with water (50 ml), and extracted with chloro-
form or cther (3 x 50 ml). The extract is dried with sodium sulfate,
the solvent is removed in vacuo, and the residue is chromatographed
over an alumina column using hexane/chloroform (2:1 :2) as
cluent.

Mecthod C (for Products 11a, b, ¢ and 13): Analogous to Method B
exeept that T-aminopropane hydrochloride (1.92 g, 20 mmol) is used
instead of 2-aminoethanol hydrochloride.

Method D (for Product 12): A solution of S-benzovl-4.6-dichlo-
ropyrimidine (9a; 1.27 g, 5 mmol) in dry benzene (25 ml) is saturated
with ammonia gas for 4h and then left at room temperature
overnight. The solvent is removed in vacuo. the residue is extracted

Table 2. 3-Aroyl-4-chloropyridines (8) and 5-Benzoyl-4,6-dichloropyrimidine (9a) Prepared

Molecular

Prod- Reaction Yield m.p. [°C]
uct time [%)] (solvent) Formula®
(h]

8a® 3 98 125¢ C,,HoCL,NO
(254.1)

8b° 7 724 106 C,HCLNOM
(288.6)

8cb 1 96 100°¢ C o HgCLFNO™®
(272.1)

9a 3 93 110 C1 HoCLN,0

(pet.cther)  (253.1)

Papers 889

with boiling chloroform, the extract is filiered. and the solvent is
removed in vacuo. The crude product is puritied by veerystalhzation.
Method [ (for Preparation of 4-Aminopyridine-3-carboxvlic
Acid): 4-Chloropyridine-3-carboxylic acid (630 mg. 4 mmol) and 1-
aminopropane hydrochloride (1.92 g, 20 mmol) are refluxed in dry
pyridine (16 ml) for 4 h. Afier cooling, the mixture is diluted with
water (20ml) and placed in a refrigerator. The product which
separates is isolated by suction, and purified by washing with cold
water and with methanol.

3-Benzoyl-4-(2-hydroxyethylamino)-pyridine (14):

A homogenized mixture of 3-benzoyl-4-chloropyridine (8a) hyvdro-
chloride (2.54 g, (.01 mol) and 2-aminocthanol (16 m) is allowed to
stand at room temperature overnight. The mixture is diluted with
water and left in a refrigerator. The product which separates is
collected by filtration, washed with water. and recrystatlized from
chlorotorm/cther (1: 2% yield: 1.98 g (82%); m.p. 116- 117°C.
CaNLO,  cale. C 6941 H 582 N 11.56

(242.3) found  69.06 5.90 11.36

IR (CHCIy): v = 3340 (NL); 2940, 2860 (CH,); 1630 (C==0); 1610,
1570 em 1.

HENMR (CDCL/HMDS): 6 = 3.30 (dt 2H. J = 5.0 Hz 5.5 He.
CHL—N): 3.77 (1, 2H, J = 5.5 Hz, CH,—0): 4.5 (br. s, 111, OH):
6.52(d. TH.J = 6.2 Hz, 5-H); 7.25-7.65 (m. 31, % .07 (d, 1 H.
J=02Hyz, 6-H); 837 (s, 1 H. 2-11); 898 ppmy (t. 1 H, J = 5.0 Hz.
NH).

3-Aroyl-4-(1H)-pyridinones (152, b); General Procedure:

The 3-uroyl-4-chloropyridine 8a, b or its hydrochloride (2 mmol) is
added to a 50 % solution (15 mi) of potassium acetate or ammonium
acetate in acetic acid. This mixture is heated to boiling for 1 h and
then worked up by one of the lollowing procedures:

Work-up A: The mixture is difuted with water (20 mly and lefi in a
refrigerator for 6 h. The precipitated product 15 is isolated by
suction. and recrystallized.

Work-up B: The mixture is poured into saturated sodium
hydrogen carbonate solution (pH 8). The resultant mixture is
extracted with chloroform (2 x 10 ml) to remove the side product 1.
The pyridinone 15 is then extracied with ethyl acctate (3 x S0 mi).
The organic extract is cvaporated in vacuo and the remaining erude
product 15 is purified by recrystallization.
3-(2-Chlorobenzoyl)-4-methoxypyridine (16):

The hydrochloride of” 4-chloro-3-(2-chlorobenzoyl)-pyridine (8b;
577mg, 2mmol) is dissolved in boiling methanol (10 ml). The
solution is then concentrated and the hydrochloride of 16 is

IR "H—~NMR (solvent)
vlem '1(C=0) o [ppm]

(DMSO-d,): 7.55-7.80 (m. Si,,.,): 7.93 (d.

1H,J = 5.6 Hz 5-H);8.83(d, 1 H.J = 5.6 Hz.
6-H); 8.85 (s, 1H, 2-H): 11.7 (br. s. 1 H, NH)*
(CDCl,): 7.44 (d, 1H, J = 6.0 Hz. 5-H): 7.45-
7.70 (m, 4H,,,,.); 8.65 (d, 1 H. J = 6.0 Hz. 6-
H): 8.72 (s, 1 H, 2-H)
(DMSO-d,): 7.35-7.85 (m. 4il,,,,): 7.93 (d.
1H,/=55Hz,5-H);884(d, 1 H.J = 5.5 Hz
6-H); 8.89 (s, 1H, 2-H); 9.1 (br. 5. 1 H, NH)*
(DMSO-d,): 7.63 (dd. 2 H,p,: 7.81 (¢ 1H ...
J =74Hz); 801 (d, 2H,,..J = 7.2 Hz): 9 16
(s, 1H, 2-H)

(Nujol): 1680¢

(Nujol): 1680°

(Nujol): 1680¢

(CHCly): 1690

* Satisfactory microanalyses obtained: C +0.18, H +
" This product is moisture-sensitive.
¢ Hydrochloride.

0.18, N £0.14.

4 In addition, 3-(2-chlorobenzoy])-4(1H)-pyridinonc (I5b) is isolated in varying amounts from the chloroform extracts by filtration (see
experimental procedure). Compound 15b was identical with an authentic specimen (m.p., mixture m.p., TLC, IR; see Tablc 4).

Downloaded by: University of Arizona Library. Copyrighted material.
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Table 3. 4-Amino-3-aroyipyridines (11) and 3-Benzoyl-4-aminopyrimidines (12, 13) Prepared

Yield m.p. [*C} Molecular IR (CHCl3) 'H—-NMR (solvent)

Prod- Reactlion

uct Conditions*  [%] (solvent) Formlplg"i or v(em 1 o [ppm]
O — mp. | C :
Me- Time reporled
thod  [h]

60

162

159--162%

1640 (C=C):

(CDCly): 6.44 (d, 1H, J=6.0 Hz, 5-H); 6.7

11a* A 4
B 2.5 63 (chloroform | 3390, 3540 (br. 5. 2H, NI,, exchangeable with D,0);
C 4 32t hexane) (NH,) 7.20-7.55 (m, 5H,,m): 8.00 (d, tH. J
= 6.0 Hz, 6-H); 8.40 (s, 1 H, 2-H)
11b B 2 54 182 C HGCIN,O 1640 (C=C):  (CDCly): 6.61 (d, TH, J = 6.0 Hz, 5-H); 7.1
C 4 72 (chloroform)  (232.7) 3360, 3500 (br. s, 2H, NH,, exchangeable with D,0);
(NH,) 7.35-7.55 (m, 4H,..): 822 (d. 1H, J
= 6.0 Hz 6-H); 8.33 (s, 1 H. 2-11)
e C 4 69 170 C,,Hy " N,O (DMSO-d,): 6.78 (d, 1H, J=6.0Hz 35-H):
(chloroform;  (216.2) 7.35-7.70 (m, 4H o) 8.0 (br. s, 2H, NH,);
pet cther) 8.09 (d, 1H, J = 6.0 Hz, 6-H): 8.16 (s, 1 H, 2-
H)
12 D 16 96 140 C, HgCIN,O 1660 (C=C);  (DMSO-d,): 7.4 (br. s, 2H, NH,); 7.57 (dd,
(chloroform,  (233.7) 3440, 3540 2Hpe)s 772 (1. 1 H ey, J = 7.3 H2), 7.83 (d,
pet ether) (NH,) 2H,pe J = 7.0 Hz); 8.34 (s, 1H, 2-1)
13¢ C 4 46 227 C HoNO (DMSO-d,): 6.67 (s. 4H, 2NH,); 7.46 (dd,
(cthanol) 214.7) 2Hpew)s 756 (1 1 H 0. J = 7.1 Ha); 7.63 (d,
’ N _ 2H,or 4 = 70 Hz); 7.92 (s, 1H, 2-H)
4-amino- B 4 50 333 4 330--340°2 1550, 1660°
pyridine- COOH)
3-carboxylic (
acid®

@ See experimental procedure.

" Satisfactory microanalyses obtained: C +0.11, IT -+ 0.12. N + 0.10.

¢ This product was identical with a specimen prepered according to Ref® (m.p., mixture m.p., TLC, IR).

4 Varying (+20%) yields were obtained from parallel experiments.

¢ 1n addition, 3-benzoyl-4-(2-hydroxyethylamino)-oyridine (14) is isoloted in 7% yicld by chromatography on alumina using
chloroform /hexane (2:1) as cluent: identical with an authentic specimen® (m.p., mixture m.p.. TLC, IR).

Yield not optimized.

MSCI (i-CyH o) mje = 215 (M +17).

This product was identical with a specimen prepered according to Ref.?? {m.p., mixture m.p., TLC, IR).

In Nujol muli.

- om =

Table 4. 3-Aroyl-4-(1 H)-pyridinones (15) Prepared

IR (Nujol)

m.p. [C] Molecular

Prod-  Acetate Work-  Yield 'H~NMR (DMSO-d,)
uct used® up” (%] (solvent) Formula” v [em 1] d [ppm]
(€=0)
15a AcOK A 73 218 C,,H,NO, 1660 (sh) 6.26 (d, 1H, J = 7.5 Hz, 5-H); 7.45--7.70 (m,
AcONH, B 69° (ethanol) (199.2) 1635 SH,o); 7.74(d, T H, J = 7.5 Hz 6-H); 7.97 (s,
{H, 2-H) 113 (br.s. tH, NH)
15b AcOK A 77 21 C,,HCINO, 1670 6.20 (d, 1H, J = 7.5 Hz, 5-H); 7.30--7.45 (m,
(mathanol) (23371 1650 4H,,.,.): 770 (d, 1 H,J = 7.5 Hz, 6-H): 8.19 (s,

{H. 2-H); 11.9 (br. s. 1 H, NH)

@ See experimental procedure.

b Satisfactory microanalyses obtained: € +0.24, H +0.33, N +0.09.
¢ p addition. 4-amino-3-benzoylpyridine (11a) is isolated in 8% yield by chromatography on alumina cluting with hexane/chloroform
(2:1). Compound 1a was identical with an authentic specimen (m.p., mixture m.p., TL.C., and IR; see Table 3).

precipitated with dry ether. This productis isolated by suction, and  {H-NMR (DMSO-d,): 6 =3.70 (s, 3H, OCH,); 6.78 (d. tH.

dissolved in water (20 ml}. To this aqueous solution, cone. agucous
ammonia (1 ml) is added and the mixture is extracted with
chioroform. The extract is dried with sodium sulfate, and concen-
trated in vacuo. Product 16 is precipitated by the addition of ether
(5 ml), and isolaied by suction: vield: 375 mg (76 %) r1.p. 98 100°C
(chloroform/cther 1:2).

C GHCINO,  cale. € 63.04 H 4.07 N 5.60

(247.7) found 6318 4.02 5.58

IR (Nujol): v = 1670 (C==(); 1585, 1490, 1320, 1270 cm L

J = 6.0 Hz, 5-H); 7.3 (m, 4 H,,on); 846 (d, TH, J == 6.0 Hz, 6-11);
8.56 ppm (s, 1 H. 2-H).

3-(2-Chlorohenzoyl)-1-methyi-4(1 H)-pyridinonc (17

To a mixture ol 3-(2-chiorobenzoyl)-4-(§ F)-pyridinone (1Sb;
468 mg, 2mmol), benzene (7ml), and aqueous 350% sodium
hydroxide solution (0.53 ml), benzyltributylammonium  chloride
(63mg. 0.2mmol) is added. The twophase mixture is stirred
vigorousty for Z0 min at room temperature and then dimethyl sulfate
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(0.38 ml. 4 mmol} is added. The mixture is stirred for 2 hat 60° € and
then allowed to cool to room temperature. The product separates
and is collected by filtration, washed successively with benzene,
saturated aqueous sodium chloride solution, and cold water: vield:
Hdmyg (63%); m.p. 270-1°C (crystal conversion at 200 °C)
CHCINO,  cale. € 63.04 H 407 N 5.66

(247.7; found  62.96 4.20 5.56

IR (Nujol): v = 1670 (C=0); 1635 (C==0); 1575. 1510, 1305,
1200 cm 1,

"H-NMR (DMSO-d,): 6 =375 (s, 3H. NCH;): 6.22 (d. 11},
4 =75 Hz, 5-11); 7.32-7.42 (m, 411,,.,.): 7.66 (dd, 111, J = 7.5 Ha.
2.2 Hz, 6-H); 8.29 ppm (d, 1 1, J = 2.2 Hz, 2-H).
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