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where
Ry is hydrogen, loweralkyl, arylioweralkyl or aryl;
Rz when present is hydrogen, foweralkyl, arylloweralkyl:
and
Ra is hydrogen, loweralkyl, cycloalkyl or aryl; :
which compounds are useiul as analgesics and topical antiinflammatory agents for the treatment of various
dermatoses including, for example, exogenous dermatitides (a.g. sunburm, photoaliergic dermatitis, urticaria,
contact dormatitis, allergic dermatitis), endogenous dermatitides (e.g. atopic dermatitis, seborrheic dermati-
tis, nummular dermatifis), dermatitides of unknown etiology (e.g. generalized exfoliative dermatitis), and
other cutaneous disorders with an inflammatory component {(e.g. psoriasis).

The dotted lines present in Formula [ signify optional bonds. Specifically, Formula ! covers two groups
of compounds depicted by Formuia #i and Formula il below.
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Throughout the specification and the appended claims, a given chemical formula or name shall
encompass all stereo isomers and tautomeric isomers where such Isomers exist.

Unless otherwise stated or indicated, the following definitions shall apply throughout the specification
and the appended claims.

The term foweralkyl shall mean a straight or branched alkyl group having from 1 {o 6 carbon atoms.
Examples of said loweralky! include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl
and straight- and branched-chain pentyl and hexyl,

The term halogen shall mean fluorine, chiorine, bromine or iodine. .

The torm eryl shall mean a phenyl group optionally mono-substituted with a lowerafkyl, loweralkoxy,
halogen or trifluoromethyl group.
The compounds of this invention are prepared by utilizing one or more of the synthetic steps described
below.

rmmmummdmsmucmps.memmsm.& andRz shall have the respective
meanings given above unless otherwise stated or indicated.
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STEP A:

The compound of Formula 1V is allowed 10 react with a Grignard reagent of the formuta Rj*-Mg-Br
where Ry’ is loweralkyl, cycloalkyl or aryl in a routine manner known 1o the art to afford a compound of
Formula V. The starting compound of Formula 1V is disclosed in Turner, J. Org. Chem. 48 3401 (1983).

o o

-

| + R, - Mg - Br——>

(v}

STEP B:

Compound V is allowed to react with pyridinium dichromate to atford a compound of Formula VI. This
reaction is typically conducted in a suitable solvent such as dimethylformamide at a.temperature of about 0
to 150°C.

STEP C:

A compound of Formuta VII {which is obtained from STEP B when Rs Is loweralkyl, cycloalkyi or aryl;
and which is the same as Compound IV when Rs is hydrogen) Is hydrolyzed to afford a compound of

Formula Vill. This hydrolysis is typically conducted in the presence of aqueous NaOH dissolved in a
suitable solvent such as loweratkanol at a tamperature of about 20 to 120°*C.
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STEP D:

Compound VIl is aliowed to react with hydroxylamine hydrochioride to afford a compound of Formuta

1X. This reaction is typically conducted in the presence of a suitable solvent such as pyridine at a
temperature of about 20 to 115°C,

(VIII) + NH.‘,OHOHCI—-———"

STEP E:

Compound IX is hydrogenated with the aid of a Raney alloy in a routine manner known to the art to

afford a compound of Formula X. As an axample of Raney alloy suitable for this reaction, one can cite 50:50
ANi alioy.

(X)

STEP F:

Compound X is allowed 1o react with an ortho ester of Formula Xi to afford Compound iil. This reaction
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is typicafly conducted in a suitable solvent such as glacial acetic acid at a temperature of about 20 to
120°C.

OEt

(X) 4, - € - Ot —————> (I

l

QEt

(X1)

STEP G:

Compound Vi is allowed to react with a primary amine of the formula

to afford a corresponding imine and thereafter the resultant imine is reduced with sodium borohydride to
afford a compound of Formula XH. Said imine formation is typically conducted with the aid of a suitable
acidic catalyst such as p-toluenesulfonic acid and a suitable solvent such as xylene at a temperature of
about 80 to 140° C. The reduction of the imine with sodium borohydride is typically conductod in a suitable
medium such as a mixture of isopropanol and methanol at a temperature of about 20 to 80°C.
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STEP H:

Compound Xl is hydrolyzed in substantially the same manner as in STEP C to afford a compound of
Formula Xl

H\ /Rz

w,
(X11) + Ho—————b 7 ‘ R,
N
N

{ X111 )

STEP It

Compound Xl is allowed to react with an ortho ester of Formula Xt in substantially the same manner as
in STEP F to afford Compound H.

(XI11) + (®Fy~—>P> (I1)

Compounds of Formula 1 according to this invention are useful as topical agents for the treatment of
various skin disorders such as those mentioned earlier. The dermatological activities of the compounds of
this invention were ascertained with reference to the following methods.

DERMATOLOGICAL TEST METHODS

Phospholipase Ag-induced Paw Edema (PIPE)

The ability of compounds o prevent naja naja (snake venom) phospholipase Az-induced paw edema in
male Wistar rats {(100-125 g) was measured. PLAz (3 units/paw) alone or with 0.1 M of the test compound
was injected in the subplantar region of the rat feft hindpaw. Immediately subsequent to the injection and at
two hours post administration the paw was immersed in a mercury bath, and paw displacement was
measured on a recorder via a transducer. {Standard: hydrocortisone EDso =0.468 M). See Giessler, AJ. et
al., Agents and Actlons, Vol. 10, Trends in Inflammation Research (1981), P 195.

In Vitro Phosphotipase A: Assay (PLAz)

The ability of a compound to modulate PLA2 activity (cleavage of ¥ C-dipaimitoyl phosphatidylcholine at
the 2-position to *C-paimitic acid) was quantitated in this assay. The reaction mixture contained Tris buffer
(25mM), pH 8.0, calcium chioride (2.0 mM), bovine serum albumin (0.5 mg), dipalmitoyl phosphatidyicholine
(8x10~3M), (** C-paimitoyl)dipalmitoyl phosphatidyicholine (8x10° cpm), porcine pancreatic PLAz (3.2 units)
and the test compound. The reaction was run at 37 C in a shaking incubator. The: reaction was quenched
and an internal standard was added in order to determine sample recovery. The samples wers loaded onto
Ciz columns, eluted with ethanol, and the radioactivity was then measured. (standard: quinacrine
ICs0 =35x107*M). See Feyen, J.H.M,, et al.. Journal of Chromatography 259 (1883), pp. 338-340.

Arachidonic Acid-induced Ear Edema (AAEE)

The purpose of this assay was to determine the ability of a topically-applied compound to prevent
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mouse ear edema induced by topical application of arachidonic acid. Female Swiss Webster mice topically
received vehicle or test compound (1.0 mgrear) on both ears (10 Ul on outer and inner ears). Atter 30
minutes, the right ear of afl groups received arachidonic acid (4 mg/ear) and the left ear received vehicle
alone. After an additional 1 hour, the mice were sacrificed and an ear punch (4 mm) was taken from each
ear. The difference in right and left ear punch weights for each animal was determined to assess activily.

{Standard: indomethacin EDso = 1.5 mg/ear). See Young, J.M. et al., lavest. Dermatol., 80, (1983), pp 48-
52.

TPA-Induced Ear Edema (TPAEE)

The purpose of this assay was {o determine the ability of a topically-applied compound to prevent ear
edema induced by topical application of TPA (phorbol 12-myristate acetate). Female Swiss Webster mice
topically received TPA (10ig/ear) on the right ear and vehicle on the left ear. The test compound (10
ug/ear) was applied t0 both ears. After five hours, the animals were sacrificed and an ear punch (4 mm)
was taken from each ear. The difference in right and left ear punch weights for each animal was determined
o assass activity. {(Standard: hydrocortisone EDsq =47 Lg/ear). See Young, J.M. et al., J. vest. Dermatol.,
gg (1983), pp. 48-52.

Dermatological activities for some of the compounds of this invention are prasented in Table 1.
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TABLE 1

gcompound  RIPE«

(0.1 X) (6.01 N)

RLA»% AMEE
(1.0 .q, (10 l‘q’

N-{3-{(butylanino)~
methyl J-4-pyridinylj-
2.2-dimeth§1prepenam1de
dihydrochloride

c~methyle-c~{4~(2,2~-
dimethylpropionamido) -
3-pyridinyl]-methanol

N={3-{1-(phenylmethyl~-
amino)ethylj-4-~ ’
pyridinylj-2,2-
dimethylpropionamide
dihydrochloride

4-anino-ac-methyl~N-
{phenylmethyl) -3~

pyridinemethanamine

3-[{ (phenylmethyl-

-74%

-51% -79%

-45%

~46%

=-44%

=45%
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amino)methyl}-4-

pyridinamine dihydrochloride

a-cyclohexyl-o- =35%
[4-(2,2-dimethyl -
propionamido) -3~

AN

pyridinyl j-methanol

(4-amino-3-pyridinyl)-
cyclohexylmethanone

hydrochloride

(4-amino~-3-pyridinyl)-
cyclohexylmethanone

oxime hydrochloride

(4~amino-3-pyridinyl)-
~36%
cyclohexylmethanamine

dihydrochloride

(4-amino-3-pyridinyl)-
phenylmethanone oxime

hydrochloride

(4-amino-3-pyridinyl)-

benzenemethanamine

-68%

-66%

-52%

-82%

-59%

-72%

-55%

-53%

-34%

-28%

-32%
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dihydrochloride

4-cyclohexyl-l,4~ =443
dihydropyrido(4,3-d]~-
pyrimidine dihydrochloride

3, 4-dihydx;o-4-nethy1- -55%
3-phenylmethylpyrido~

{4,3-d)pyrimidine

dihydrochloride

* difference in edemo vs control

The compounds of Formula | of the present invention are useful as analgesic agents due to their ability
to alleviate pain in mammals. The activity of the compound is demonstrated in the 2-phenyl-1.4-
benzoquinone-induced writhing test in mice, a standard assay for analgesia [Proc. Soc. Exptl. Biol. Med.,

95, 729 (1957)]. Table 2 shows results of the test for some of the oompounds of this invention along with a
result for a reference compound.
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ANALGESIC ACTIVITY

Compound PQW % Inhibition

of writhing

Dose

(mg/kg, 8.0.)

a~-methyl~oc~[4~-(2,2~
dimethylpropionamido) -
3-pyridinyl]}-methanol

N-(3-~acetyl-4- 34
pyridinyl)-2,2-

dimethylpropanamide

3-(butylamino)methyl~-

4-pyridinamine dihydrochloride

4-anino-o~-methyl-~
N~ (phenylmethyl) -3~

pyridinemethananine

3-{ (phenylmethyl-~
amino)mefhyl]-(-

pyridinamine dihydrochloride

89

‘20

62

58

40

20

20

20

20
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o=cyclohexyl-oc- 32 20
[4-(2,2~-dinmethyl~-
propionanideo)-3-

pyridinyl)-methanol

3,4-dihydro~4{-methyl- 85 20
3-phenylmethylpyrido-
" {4,3-d)pyrimidine

dihydrochloride
(Réference Conmpound)

Propoxyphene 50

Effective quantities' of the compounds of the invention may be administered to a patient by any of the
various methods, for example, orally as in capsule or tablets, parenterally in the form of sterile solutions or
suspensions, and In some cases Intravenously in the form of sterile solutions. The free base final products,
while effective themselves, may be formulated and administered in the form of their pharmaceutically
acceptable acid addition salts for purposes of stability, convenience of crystallization, increased solubility
and the like.

Aclds useful for preparing the phammaceutically acceplable acid addition salts of the invention include
inorganic acids such as hydrochloric, hydrobromic, sulfuric, nitric, phosphoric and perchioric acids, as well
as organic acids such as tartaric, citric, acetic, succinic, maleic, fumaric and -oxalic acids.

The active compounds of the present invention may be orally administered, for example, with an inert
diluent or with an edible carrier, or they may be encliosed in gelatin capsules, or they may be compressed
into tablels. For the purpose of oral therapeutic administration, the active compounds of the invention may
be incorporated with excipients and used in the form of tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, chewing gum and the Fke. These preparations should contain at least 0.5% of active
compounds, but may be varied depending upon the particutar form and may conveniently be between 4%
to zbout 70% of the weight of the unit. The amount of active compound in such compositions is such that a
suitable dosage will be obtalned. Preforred compositions and preparations according to the present
invention are prepared so that an oral dosage unit form contains between 1.0 - 300 milligrams of active
compound.

The tablets, pills, capsules, troches and the fike may also contain the following ingredients: a binder
such as micro-crystalline celiulose, gum tragacanth or gelalin; an excipient such as starch or lactose, a
disintegrating agent such as aiginic acid, Primogel, cornstarch and the like; a lubricant such as magnesium
stearate or Sterotex; a glidant such as colioidal silicon dioxide; and a sweetening agent such as sucrose or
saccharin may be added or 2 flavoring agent such as peppermint, methyl salicylate, or orange flavoring.
When the dosage unit form is a capsule, it may contain, in addition to materials of the above type, a fiquid
carrior such as a fatty oil. Other dosage unit forms may contain other various materials which modify the
physical form of the dosage unil, for example, as coatings. Thus, tablets or pills may be coated with sugar,
shellac, or other enteric coating agents. A syrup may contain, in addition to the active compounds, sucrose
as a sweolaning agent and certain preservalives, dyes, coloring and flavors. Materials used in preparing
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these various compositions should be pharmaceutically pure and non-toxic in the amounts used.

For the purpose of parenteral therapeutic administration, the active compounds of the invention may be
incorporated into a solution or suspension. These preparations should contain at least 0.1% of active
compound, but may be varied between 0.5 and about 30% of the weight thereof. The amount of active
compound in such compositions is such that a suitable dosage will be obtained. Preferred compositions and

preparations according to the present inventions are prepared so that a parenteral dosage unit contains
between 0.5 to 100 milligrams of active compound.

Examples of the compounds of this invention include;
4-cyciohexyl-1.4-dihydropyrido[4.3-d)pyrimidine;
3.4-dihydro-4-methyi-3-phenylmethylpyrido{4.3-dJpyrimidine;
3-butyi-3,4-dihydropyrido[4.3-d]Jpyrimidine;
1.4-dihydro-4-phanylpyrido[4.3-dJpyrimidine;
1.4-dihydro-2.4-dimethylpyrido{4,3-d]pyrimidine;
1,4-dihydro-4-methyl-2-phenyimethyipyrido{4,3-djpyrimidine;
and
1,4-dihydro-4-methyl-2-phenylpyrido{4,3-d]pyrimidine.

The following examples are presented in order to illustrate this invention:

EXAMPLE 1

N-{3{{Butylamino)methyl]-4-pyridinyl]-2,2-dimethylpropanamide dihydrochloride

A solution of )

N-{3-formyl-4-pyridinyl)-2,2-dimethylpropanamide'(10 g), n-butylamine (7.1 g) and p-toluenesulfonic acid
monohydrate (0.1 g) in 150 m! toluene was stirred at reflux with removal of water. After six hours the
solution was cooled and concentrated and the product purified by flash chromatography (sifica, 50% ethyl
acetate in dichloromethane) to yield 8 g oil. A solution of the imine (combined with 3 g obtained from
another condensation) in 100 mi isopropanol and 25 m! methanol was stirred for one hour at 80* with
sodium borohydride (5 g) and thereafter cooled, stirrad with water and extracted with ether. The organic
extract was washed with water and saturated sodium chioride solution, dried (anhy. MgSO04), filtered and
concentrated to an oil. This oit was purified by flash chromatography (silica, 50% ethyl acetate in
dichloromethane) to yield 6.5 g oil. This oil was purified by column chromatography (alumina, ether) to yield

6 g oil. An analytical sample was obtained by converting 2.5 g to the dihydrochloride salt in methanolether
to yield 2.7 g crystals, m.p. 166-168°. ’

ANALYSIS:
Calculated for CystiasN3*2HCE | S3.57%C | 8.09%H | 1250%N
Found: ) 53.58%C | 8.09%H | 12.53%N

EXAMPLE 2

N4{3-{(Phenyimethylamino)methyl]-4-pyridinyl)-2,2-dimethyipropanamide dihydrochloride

A solution of
N-(3-formyl-4-pyridinyi)-2.2-dimethylpropanamide (10 g). benzylamine (8 g) and p-toluenesulfonic acid
monohydrate {0.1 g) in 125 mi toluene was stirred at reflux with removal of water. After two hours the
solution was cooled and concentrated and the product purified by flash chromatography (silica, 20% ethy!
acetate in dichloromethane) to yield 11.3 g solid, m.p. 105-109°. A solution of the imine (11 g) in 100 ml
isopropanol and 25 ml methanol was stirred for one hour at 80°C with sodium borohydride (5 g) and
thereafter cooled, stirred with water and extracted with ether. The organic extract was washed with water
and saturated sodium chioride solution, dried {anhy. MgSO.), fittered and concentrated to 12 g oif. This oit

Turnar, J. Org. Chem., 48, 340t (1983)
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was purified by flash chromatography (silica, 50% ethy! acetate in dichloromethane) to yield .5 g oil’. An

analylical sample was obtained by recrystallizing 3.2 g from ethanolether 1o yield 3.0 g crystals, m.p. 168-
170°.

ANALYSIS:
Caiculated for CiaHzaN1O*2HCK: | 58.38%C { 6.80%H | 11.35%N
Found: 57.95%C ]} 6.83%H 11.21%N

EXAMPLE 3

a-Methyl-a-{4-(2,2-dimethylpropionamido)-3-pyridinyl]-methanol

To an ice-cooted solution of

N-(3-formyl-4-pyridinyl)-2,2-dimethylpropanamide*(8 g) in 150 mi tetrahydrofuran was added methylmag-
nesiutn bromide {3.0 M in ether, 30 ml). After thirty minutes the reaction mixture was stirred with saturated
ammonium chloride solution, basified with sodium carbonate and extracted with ether. The organic extract
was washed with water and saturated sodium chloride solution, dried over anhydrous magnesium sulfate,

fitered and concentrated to an oil. This oil was purified by flash chromatography (silica, ethy! acetate) to
give 7 g oil. This oil was crystallized from ether/hexane to give 4.5 g solid, m.p. 100-102°.

ANALYSIS:
Calculated for Cy2H1gN202: | 64.84%C | 8.16%H | 1261%N
Found: : 64.82%C | 8.23%H | 12.58%N

EXAMPLE 4

N-(3-Acetyl-4-pyridinyl)-2,2-dimethylpropanamide

A solution of

a-methyl-a-[4-(2.2-dimethylpropionamido})-3-pyridinyl}-methanol (11 g) and pyridinium dichromate (26 g) in
100 ml dimethylformamide was stired at ambient temperature for twenty hours and therealter stirred with
watec, basified with sodium carbonate and extracted with ether. The organic extract was washed with water
and saturated sodium chioride solution, dried (anhy. MgSOx), filtered and concentrated to 11 g waxy solid.
This solid was purified by flash chromatography (silica, 20% ethyl acetate in dichloromethane) to yield 7 g
solid, mp. 95°. Six grams were recrystallized from hexane to yield 4.8 g crystals, m.p. 98-100°. An
analytical sampfe was obtained by recrystallizing 3 g from hexane to yield 2.7 g, m.p. €8-100°.

ANALYSIS:
Calculated for Ci2HigN202: | 65.43%C | 7.32%H | 1272%N
Found: 65.67%C | 7.652%H | 1253%N

EXAMPLE &

N-[3-{1-(Pheny!methylamino)ethyl}-4-pyridinyl]-2,2-dimethylpropionamide dihydrochloride

‘This oil was converted to the dihydrochloride

salt in methanol/ether to yield 5.5 solid,
m.p. 168-170°C.

Turnor, J. Org. Clem., 48, 3401-3408  (1983) S T
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A solution of

N-(3-acetyl-4-pyridinyl}-2,2-dimethyipropanamide (8 g). benzylamine (12 g} and p-toluenesulfonic acid
monohydrate (0.2 g) in 200 ml xylene was stirred at reflux with removal of water. After eighteen hours the
" solution was cooled and concentrated and the product purified by flash chromalography {silica, 50% ethyl
acetate in dichloromethane) to yield 9.4 g solid, m.p. 112-115°. A solution of the imine (9.4 g) in 100 ml
isopropanot and 25 mi methanol was stirred for two hours at 80° with sodium borohydride (2.3 g} and
thorealter cooled, stirred with water and extracted with ethyl acetate. The organic extract was washed with
water and saturated sodium chloride solution, dried (anhy. MgSO4d), filtered and concentrated to 8 g oil. This
oil was purified by flash chwomatography (silica, 30% ethyl acelate in dichloromethane} 1o yield 6.3 g oil. A

2.3 g portion was converted 1o the dihydrochloride salt in methanol/ether to yield 2.3 g solid, m.p. 205°.
This was recrystallized from methanolether to yield 2.2 g crystals, m.p. 207-209°.

ANALYSIS:

Calculated for C1stayClM0: | 59.37%C
Found:

7.08%H | 10.94%N
59.20%C | 6.92%H | 10.89%N

EXAMPLE 6

3-(Butylamino)methyl-4-pyridinamine dihydrochloride

A solution of

N-(3-{(butylamino)methyl]-4-pyridinyl}-2 2-dimethylpropanamide (7 g} in 150 mi methanof and 15 m! 10%
aqueous sodium hydroxide was stirred at reflux for 16 hours and thereafter concentrated, and the product
was purified by flash chromatography {silica, 256% methanol jn dichloromethane) to yield 4.5 g oil. This oil
was converted to the dihydrochloride sait in methanollether to yield 3.7 g solid, m.p. 258-260" .

ANALYSIS:

Calculated for CioHyyNg*2HCE: | 47.62%C
Found:

7.59%H | 16.67%N
47.53%C | 750%H | 16.44%N

EXAMPLE 7

4-Amino-a-methyl-N-(phenyimethyl)-3-pyridinemethanamine

A solution ot

N-{3-{1-{phenyimethylaminc)ethyi]-4-pyridinyl}-2,.2-dimethyipropanamide (12.2 g} in 200 m! n-propanol and
25 ml 10% aqueous sodium hydroxide was stirred at reflux for sixteen hours and thereafter cooled, stirred
with water and extracted with ethyl acelate/other. The organic extract was washed with water and saturated
sodium chioride solution and thereafter dried {anhydrous magnesium sulfate), filtered and concentrated to
8.7 g oil. This oil was eluted with 20% methanol in dichloromethane through silica via flash column
chromatography to yield 8 g oil. This oil was eluted with 10% methanol in dichloromethane through silica
via HPLC to yield 7 g oil. Following unseccessful attempts to purify this oil as salts, the reconverted free
base was again eluted with 20% methanol in dichloromethane through silica via HPLC to yleld 5.5 g oil. A
3.5 g portion was converted to the dimaleate salt in methanol/ether to yield 4.5 g solid, d 78-80°. This sait

was reconverted 1o the free base to afford a solid which was recrystallized from 50% etherhexane to yield
1.9 g crystals, m.p. 107-109°.

ANALYSIS:
Calculated for CraHisNa: | 73.87%C | 7.54%H | 18.48%N
Found: 74.17%C | 7.57%H | 18.40%N

This Sheet Has Been Replaced

AR




15

EXAMPLE 8

3{(Phenyimethylamino)methyl}-4-pyridinamine dihydrochloride

A solution of

N-{3-{(phenylmethylamino)methyi}-4-pyridinyt}-2 2-dimethylpropanamide(8 g) in 200 m! methanol and 20 ml
10% aqueous sodium hydroxide was stirred at reflux for 12 hours and thereatter cooled, stirred with water
and extracted with ethyl acetate. The organic extract was washed with water and saturated sodium chioride
solution and thereafter dried {anhy. MgSO«). filtered and concentrated to 7 g oil. Thic oil was purified by

flash chromatography (silica, 25% methanol in dichioromethane) to give 3.2 g oil. This oil was converted to
the dihydrochloride salt in methanol to yleld 2.5 g crystals, d 305-307°.

ANALYSIS:
Caiculated for CygHi7ChHa: | 54.56%C | §.99%H | 14.68%N
Found: 5456%C | 5.88%H | 14.60%N

EXAMPLE 9

a-Cyclohexyl-af4-(2,2-dimethylpropionamido)-3-pyridiny(l-methanol

To an ice~cooled solution of

N-(3-formyl-4-pyridinyl)-2,2-dimethylpropanamide (10 ¢) in 100 mi tetrahydrofuran was added cyclohexyl-
magnesium chloride (2.0 M in ether, 35 mi). After thity minutes the reaction mixture was stirred with
saturated ammonium chloride solution, basified with sodium carbonate and extracted with ether. The
organic extract was washed with water and saturated sodium chloride solution, dried over anhydrous
magnesium sulfate, filtered and concentrated to an oil. This oil was purified by flash chromatography (silica,
20% ethyl acetate in dichloromethane then ethyl acetate) to give 6 g oil. This oil was crystallized from

hexane to give 2.5 g solid, m.p. 148-150°. This solid was recrystallized from acetonitrile to give 2.1 g
crystals, m.p. 153-155°.

ANALYSIS:
Calculated for Ci7H2sN202: | 70.31%C | 9.02%H | 9.65%N
Found: 70.11%C | 9.08%H | 9.65%N

EXAMPLE 10

N-{3-(Cyclohexyicarbonyl)-4-pyridiny(]-2,2-dimethyipropanamide hy&rochlorlde

Pyridinium dichromate (30 g) was added to a solution of
a-cyclohexyl-a-{4-(2.2-dimethylpropionamido)-3-pyridinyl}-methan (16 g} and the resultant solution stirred 16
hours at ambient temperature and thereafter stired with water, basified with sodium carbonate and
extracted with ethy! acetate/ether. The organic extract was washed with water and saturated sodium chioride
solution, dried (anhy. MgSOs). filtered and concentrated to 12 g waxy solid. This was purified by flash
chromatography (silica, 10% ethyi acetate in dichioromethane) to yield 11 g solid. This was purified by
column chromatography (alumina, ether) to yield 9 g solid, m.p. 80°. Three grams were converted 1o the

hydrochloride salt in ether to yield 3 g solid, m.p. 212-215°. This was recrystallized from methanol/ather
{1:40) to yield 2.2 g crystals, m.p. 216-218°.

ANALYSIS:
Calculated for C1yHasCiN2O2: | 62.85%C | 7.76%H | 8.63%N
Found: 63.25%C | 7.87%H 8.61%N
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EXAMPLE 11

{4-Amino-3-pyridinyl)cyclohexyimethanone hydrochloride

A solution of

N-{3-{cyciohexyicarbonyl}-4-pyridinyl]-2,2-dimethylpropanamide (5.5 g) in 100 ml methanol and 10 mi 10%
aqueous sodium hydroxide was stirred for three hours at ambient temperature and thereatter concentrated,
stirred with water and extracted with ethy! acetate. The organic extract was washed with water and saturated
sodium chiloride solution, dried (anhy. MgSOx), fillered and concentrated to § g oil. This oil was purified by

{{
fash chromatography (silica, ethyl acetate) to yield 4 g viscous oil. This was converted to the hydrochioride
salt in methanol/ether to yield 4.2 g crystals, dec. 266-270°.

ANALYSIS:
Calculated for C12Hi7CIN2O: | 5987%C | 7.12%H | 11.64%N
Found: §9.80%C 7.07%H 11.56%N

EXAMPLE 12

{4-Amino-3-pyridinyljcyclohexylmethanone oxime hydrochioride

A solution of

{4-amino-3-pyridinyljcyciohexylmethanone (5 g) and hydroxylamine hydrochloride {10 g} in 70 ml pyridine
was stirred at 80° C for three hours and thereafter concentrated. The residue was stirred with water, basified
with sodium carbonate and extracted with dichloromethane. The organic extract was washed with water and
saturated sodium chioride solution. The dried (anhy. MgSO.} organic layer was concentrated to 9 g waxy
solid. This solid was lriturated with acetonitrile to yield 4.9 g sofid, m,p. 155-158° C. Three grams were
converted to the hydrochloride salt in methanol/ether to yield 2.8 g solid, m.p. 226-228° C.

ANALYSIS:
Calculated for Ci2HisCIN3O: | 56.35%C | 7.09%H | 16.43%N
Found: 56.30%C | 7.17%H | 16.07%N

EXAMPLE 13

{4-Amino-3-pyridinyl)cyclohexyimethanamine dihydrochloride

A solution of

{4-amino-3-pyridinyljcyclohexyimethanone oxime {8 g) in 145 mt 95% ethanol was quickly treated with
Raney alloy (10.7 g, 50:50 AVNi alloy) and then with a solution of sodium hydroxide (11.4 @) in 145 ml
water., The exothermic reaction was controlled with a reflux condenser. The mixture was cooled to ambient
temperature and stirred for four hours. The Raney nickel catalyst (pyrophoric) was removed by filtration and
washed with 50% aqueous ethanol. The filtrate was concentrated by removing the ethanol and the aqueous
residue was extracted with dichloromethane. The dried (anhy. MgSO:) organic layer was concentrated to
yield § g oil. This was combined with 0.6 g product obtained from a trial reduction and eluted with 20%
methanol in dichloromethane through silica via flash column chromatography to yield 5.0 g ofl. This oil was
converted to the dihydrochloride salt in methanol and thereafter the methanol was removed by evaporation.
The residue was recrystallized from 50% methanol in acetonitrile to vield 4.2 g crystals, d 314-316°.

ANALYSIS:
Calculated for Ci2Hz1ChNy: | $1.80%C | 7.61%H | 15.11%N
Found: 51.78%C | 7.45%H | 15.03%N
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EXAMPLE 14

{4-Amino-3-pyridinyl)phenyimethanone oxime hydrochioride

A solution of {4-amino-3-pyridinyl)phenylmethanone (17 g prepared from

N-(3-formyl-4-pyridinyl)-2 2-dimethylpropanamide by utilizing the reaction scheme described in Example 9,
10 and 11 except that phenyl magnesium chioride was used instead of cyclohexyl magnesium chioride) and
hydroxylamine hydrochiloride (24 g) in 150 ml pyridine was stired at 90-85* for two hours and thereafter
cooled and concentrated. The residue was stirred with water, basified with sodium carbonate and extracted
with dichloromethane. The dried organic layer was concentrated to 20 g waxy solid. This was friturated with
acetonitrile to yield 13.6 g solid, m.p. 177-179°. The fillrate was concentrated fo 4.3 g oil and thereafter
oluted with t0% methanol in dichloromethane through silica via flash column chromatography to yield an
additional 1.8 g product for a total yield of 154 g. Eight grams were again eluted with 10% methanot in
dichloromethane through silica via flash column chromatography to yield 6.9 g solid, m.p. 178-180*. A 4.9
g portion was converted to the hydrochioride salt in methanol/ether to yield 3.3 g crystals, d 238-240°.

ANALYSIS:
Calculated for C12H12CINgO: | 57.72%C | 4.84%H | 16.83%N
Found: 57.72%C | 4.69%H | 16.76%N

EXAMPLE 15

{4-Amino-3-pyridinyljbenzenemethanamine dihydrochlioride

A solution of {4-amino-3-pyridiny)phenyimethanone oxime (6 g) in 147 ml 95% ethanol was quickly
treated with Raney alloy (11 g, 50:50 AN alloy) and then with a solution of sodium hydroxide (11.7 g) in
147 ml water. The exothermic reaction was controlled with a reflux condenser. The mixture was cooled to
ambient temperature and stirved for four hours. The Raney nickel catalyst (pyrophoric) was removed by
filtration and washed with 50% aqueous ethanol. The filtrate was concentrated by removing the ethanol and
the aqueous residue was exiracted with dichloromethane. The dried (anhy. MgSO.} organic layer was
concentrated to yiekd § g waxy solid. This solid was eluted with 20% methanol in dichioromethane through
silica via flash colunn chromatography 1o yield 4.2 g solid, m.p. 108-110°. This solid was converted to the
dibydrochiodide salt in methanol and thereafter the methanol was removed by evaporation. The sotid
residue was recrystallized from 50% methanol in acetonitrile to yield 3.7 g crystals, d 280-282°.

ANALYSIS:
Calculated for Ci2HisClNa: | 52.95%C | 5.56%H | 15.44%N
Found: 52.94%C | 547%H | 1535%N

EXAMPLE 16

4-Cyclohexyl-1,4-dihydropyrido[4,3-dlpyrimidine dihydrochiorite

A solution of

{4-amino-3-pyridinyl)cyciohexyimethanamine (4.7 g) in 30 ml triethyl orthoformate and 10 mi glacial acetic
acid was stirred for one hour at 100° and thereafter cooled and concentrated. The residue was stirred with
water and basified with sodium carbonate. The product was extracted with dichloromethane, The dried
({anhydrous magnesium sulfate) organic layer was concentrated to 6 g oil. This oil was eluted through silica
first with 5% methanol in dichloromathane and then with 10% methanol in dichloromethane via flash column

chroratography to yield 4.6 g viscous oil. This oil was converted to the dihydrochioride salt in methanol
with ethereal hydrogen chioride to yield 4 g crystals, d 260-262° .
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ANALYSIS:
Calculated for CiaHisClzNa: | 54.17%C | 6.64%H | 14.58%N
Found: 53.76%C 6.60%H 14.39%N

EXAMPLE 17

&(-Dlhydeemyl-s-pﬁenylmemytpyﬂdo(Mpyrlmldine dihydrochioride

A solytion of

4-amino-a-methy!-N-(phenylmethyl}-3-pyridinemethanamine (3 g) in triethyt orthoformate (25 mi) and glacial

acetic acid (8 ml) was stirred at 100-105° for one hour and thereafter cooled and concentrated. The residue
was stired with water, basified with sodium carbonate and extracted with dichloromethane. The dried
(anhydrous magnesium sulfate) organic layer was filtered and concentrated to 2.4 g oil. This oil was eluted
through silica first with ethyl acetate and then with 10% methanol in ethyl acetate via flash column
chromatography to give 2.1 g oil. This oil was converted to the dihydrochloride salt in methanol/ether to
give 2.1 g solid. This was recrystallized from methanol/ether 1o yield 1.8 g crystals, d 244-246°.

ANALYSIS:

Found:

Calculated for CisHi17ClaNj:

58.07%C
57.78%C

6.52%H
5.68%H

13.55%N
13.35%N
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1. A compound having-the formula,

Claims

.u'...“
7 l R,
N

N

where

R is hydrogen, loweraikyl, arylloweralkyl or aryl;

Rz when present is hydrogen, loweralkyi, arylloweralkyl; and
Rs is hydrogen, ioweralkyl, cycloalkyl or aryl;

or a pharmaceutically acceptable addition sait thereof.

2. The compound as defined in Claim 1, which has the formula

Rl
Ry
u)\u/
7 \ R,
N
N
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5.

20 .
The compound as defined in Claim 2, where R, is hydrogen. i | llllllcl ”mLI III" "III " III[
* M S *

The compound as defined in Claim 3, where R is hydrogen.

The compound as defined in Claim 1, which is selected from the group consisting of 4-cyclohexyl-1,4-
dihydropyrido{4,3-dJpyrimidine, 3,4-dihydro-4-methyl-3-phenyimethylpyrido[4.3-d]pyrimidine, 3-butyl-
3.4-dihydropyrido{4,3-dlpyrimidine,  1.4-dihydro-4-phenylpyrido[4,3-djpyrimidine,  1,4-dihydro-2.4-
dimethylpyrido(4.3-d]Jpyrimidine, 1,4-dihydro-4-methyl-2-phenyimethylpyrido{4.3-djpyrimidine and 1.4-
dihydro-4-methyl-2-phenylpyrido{4,3-d)pyrimidine.

A pharmaceutical composition comprising a compound as defined in Claim 1 in an amount.effective for
treating a dermatosis or alleviating pain and a suitable catrier therefor.

A method of treating a patient in need of reliet from dermatosis which comprises administering to such
a patient an effective amount of @ compound as defined in Claim 1.

A method of preparing a compound of the formula,

Rl
NP
N Xy
z ‘ R,
N
¥

where R; is hydrogen. loweralkyl, arylioweralkyl or aryl and R; is hydrogen. loweralkyl, cycloalky! or
aryl; which method comprises reacting a compound of the formuta

NK, Wz
N
N
witﬁ a compound of the formula,
oc,a s

R, - C-oc,x

OCZHS

This Sheet Has Been Reﬂlaced

AERATTR




to obtain said compound.

10. A method of preparing a compound of the formula,

Hllllll I IIIH Mlll H !Ill

where Ry is hydrogen, loweralkyl, arylioweralkyl or ary}; R, is hydrogen, loweralkyl, arytioweralkyl; and
Rs is hydrogen, loweralky}, cycioalkyl or aryl; which method comprises reacting a compound of the

formula

N

VA

with a compound of the formula,

oc,H

PR

R, - C-

0OC,H,

oC,Hy

to obtain said compound.
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