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4- SUBSTI TUTED DI HYDROPYRI DO (4, 3-d) PYRIM DI NES AS ANALGESI CS AND TOPI CAL

ANTI | NFLAMVATORY AGENTS FOR THE TREATMENT OF SKI N DI SORDERS The present
i nvention relates to conmpounds of Formula 1, where

[err] [err] is hydrogen, ([err])alkyl, phenyl([e _
when present is hydrogen, ([err])alkyl, phenyl ([le rr]?&?iéﬁﬁﬂagﬁggﬁr] |§r§
hydrogen, ([err])alkyl, cycloalkyl or phenyl @@Cgﬂh&m&yv lpsgﬂdptﬁomalg‘;d ----------
nmono-substituted with a ([err])al kyl, ([err]éal k@}flamw)ogemagnd I3 to paged .. H....
trifluoronet Hip Prgsaplipventinn refates ianeperundsst Egraug s of U] asawing(spe phgrs! andtd;ragfd:al ......
antinflammatory agents for the treatnment of vari{glsrdesdant opeged.qcl wdiaged ..w....
for exanple, exogenous dermatitides ge.g. sunbur @Aﬂbqip@ﬂéﬁigrc
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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 useful as anaigesics and topical anmnﬂammatofy 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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dermatitis), dermatitides of unknown etiology (e.g. generalized exfoliative
dermatitis), and other cutaneous disorders with an inflammtory conponent
(e.qg. psoriasis). The dotted lines present in Fornula | signify optional
bonds. Specifically, Formula I covers two groups- of conpounds depicted by
Formula Il and Forrmula Il bel ow. 2 [err] Throughout the specification
and the appended clains, a given chem cal fornmula or nane shall enconpass
all stereo isomers and tautomeric isomers where such isoners exist. Unless

ot herw se stated or indicated, the follow ng definitions shall apply
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——>

{ IV) : (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.
0
W
7 .
(V) + pyridinium dichromate——————p» ‘ R,
N
N
(V1)
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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t hroughout the specification and the appended clainms. The term ([err])al kyl
shall nean a straight or branched al kyl group having froml to 6 carbon
atons. Exanples of said ([err])al kyl include nethyl, ethyl, n-propyl,

| so-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and
branched-chai n pentyl and hexyl. The te¥m hal ogen shall nean fluorine,
chlorine. brom ne or0iodine. The term phenyl shall nean a phenyl group
optionally nmono-subgjituted with a ([err])alkyl, ([err] hal ogen or
trifluoronethyl  r \. The qgnpounds of this invention gfe prlgépared by
utilizing one or re t hegysynt hetic steps descri bed
t he description 0f I c steps, the notation
have the respective g

i ndi cated. STEP A Th ound of Porl@ TV TS a™o
Gignard reagent of

and“ggrr] shal
l tated or
react with a

( VIT ) ( VII1 )

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 alloy.

(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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the formula [err]-My-Br where [err] is ([err])al kyl, cycloal kyl or phenyl
in a routine manner known to the art to afford a conpound of Fornmula V. The
starting conmpound of Forrmula IV is disclosed in Turner, J. Org. Chem 48
3401 (1983). REPLACEMENT SHEET 3 STEP B: Compound V is allowed to react
Wi th pyridiniumdichromate to afford a conpound of Formula VI. This
reaction is typically conducted in a suf#table solvent such as

di met hyl f or gagidfy Sndaiel &P SGIEEY saveRt| sualh 84 'bladhi b&td 8did bt 4 BMbératdrs of dbout 20 to

120°C.
OEt
(X} R, -:c - Ot ~———————p (I
QEt
( XI)
STEP &

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.

B

N

B.

0 o
v & ﬂ\u/x,
NH i
NeBH
7z ‘ Ry, | —————> 7 l R,
> N
N N
\ . ( XI1 )
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STEP C. A conpound of Formula VII (which is obtained from STEP B when R3 is
(Terr])al kyl, cycloal kyl or phenyl; and which is the sane as Conpound |V
when R3 is hydrogen) is hydrolyzed to afford a conpound of Forrmula VIII.
This hydrolysis is typically conducted in the presence of aqueous NaCH

di ssolved in a suitable solvent such as | oweral kanol at a tenperature of

about 20 to [err] [err] STEP D Cbnpo@nd VIIl is allowed to react with
hydroxylanip )ydrochl oride to afford a conpound of Formula I X This
reaction i ically conducted in the presence of a suitable solvent such
as pyridine WW%W&@;&%suMhﬁuy &Q shefb L\%&]as in STEP C to afford a compound of
Formula Xill.
H\ /Rz
W,
(X11) + Ho—————b 7 ‘ R,
N
N
{ X111 )
STEP I

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

.+ (8x1075M), (*C-palmitoyl)dipalmitoy! phosphatidyicholine (6x10° 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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[err] [err] STEP E Conpound I X is hydrogenated with the aid of a Raney
alloy in a routine manner known to the art to afford a conpound of Fornula
X. As an exanple of Raney alloy suitable for this reaction, one can cite
50:50 AI/Ni alloy. (IX) + Raney alloy [err] (X) STEP F: Compound X is
al 'owed to react with an ortho ester of fFornula Xl to afford Conpound |11
This reaction is typically conducted in a sui-table solvent such as gl aci al

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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acetic acid at a tenperature of about 20 to [err] OEt [err] STEP G
;Compound VIl is allowed to react with a prinmary amne of the fornula [err]
to -afford a corresponding imne and thereafter the resultant imne [err]

i s reduced with sodi um borohydride to afford a conpound of Formula XII.

Said inmne formation is typically conducged with the aid of a suitable
acidic catal yst such as p-toluenesul fonic acid and a suitable solvent such
as xylene at a tenperature of about 80 to [err]. The reduction of the imne

wi th sodi um borohydride is typically conducted in a suitable nedium such as
a mxture of i

[err].

| Seproparol—andpethanol _ata temperature of abouf 20 19

TABLE 1

QQ;EQEnQ RIPE* RLA .2 AMEE XPARE

(0.1 N) (0.01 M) (1.0 mg) (10 uq)

N-{3-{(butylanino)~
methyl J-4-pyridinylj-

-45%

2.2-dimeth§1prepenam1de
dihydrochloride

a=-nethyle-c-(4~(2,2~- -46%
dimethylpropionamido) -

3-pyridinyl]-methanol

N={3-{1=(phenylmethyl~- -74% -44%
amino)ethylj-4-~ ’

pyridinylj-2,2-

dimethylpropionamide

dihydrochloride

{-amino-a-methyl~N- -45%
{phenylmethyl) -3~

pyridinemethanamine

3-[{ (phenylmethyl- -51% -79%

his Sheet Has Been Reﬂlaced

A




[err] STEP H Conpound XlI| is hydrolyzed in substantially the sane manner

as in STEP Cto afford a conpound of Formula XiIl. [err] ( XIII ) STEP
Compound X1l is allowed to react with an ortho ester of Fornmula Xl in
substantially the sane manner as in STEP F to afford Conpound Il. (XII1) +
(XI) -- (I'l) Conpounds of Fornmula | according to this invention are useful

as topical agents for the treatnent of v8rious skin disorders such as those

nment i oned earllegmigge%ethyll'4'

pyridinamine dihydrochloride

a-cyclohexyl-o- =35% -52% -55%
[4-(2,2-dimethyl -
propionamido) -3~

AN

pyridinyl j-methanol

(4-amino-3-pyridinyl)- -g2% =53%
cyclohexylmethanone

hydrochloride

(4-amino~-3-pyridinyl)- , -959% -34%
cyclohexylmethanone

oxime hydrochloride

{4~amino-3-pyridinyl)- -68% -72% -28%
~36%
cyclohexylmethanamine

dihydrochloride

(4-amino-3-pyridinyl)- ' -32%
phenylmethanone oxime

hydrochloride

(4-amino-3-pyridinyl)- -66%

benzenemethanamine
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dermat ol ogi cal activities of the conpounds of this invention were
ascertained with reference to the foll ow ng nethods. Phosphol i pase

Ar -i nduced Paw Ederma (PIPE) The ability of conpounds to prevent naja naja
(snake venom) phospholipase Ar-induced paw edema nale Wstar rats (100-125
g) was neasured. PLA2 (3 unis'paw) al ong or with 0. 1 Mof the test

conpound was i nggc Lot subpl ant ar “regi on of the rat |eft hindpaw.
| medi atel y subgghq‘t%c’tcl"?Sr?ﬁee i njection and at two hours po6:
adm nistration the paw was imersed in a nercury bath, and paw di spl acenment

was neasured on a recurser via a transducer. (Standard: hydrocorti sone

[err]=0.46 M. Seeyedchexydrl .#F) et al.. Agent#4&nd Actions. Vol. 10,
Trends in Infl ag;rg)t{&l(_)orbylg? gﬂf:?_é]l_%l). p. 195

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 compounds of this invention along with a
rosult for a reference compound. -
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In Vitro Phospholipase A.. Assay (PLA) The ability of aconpound to nodul ate
[err] activity (cleavage of [err]-dipal mtoyl phosphaidylcholine at the
2-position to [err]-palmtic acid) was [err] in this assay. The reaction

m xture contained [err] buffer (25m\M), pH 8.0, calciumchloride (2.0 m\A.
bovi ne serum al bumn (0.5 ng). dipal mtoyll®hosphatidylcholine [err] [err]
pbosphat i dyl ctro e 6xX—TterT—CcpnT—porcr e pancreatTc T erti— (3. 2 antts) and
t he test conpg&gggT?he reaction was run J[err] in a shaking incubator. The
reacti on was quenched and an internal standard was added in order to

det erm ne sanpiRLGESIC KGTIVERX sanpl es were | oaded [err] colums, [err]
with ethanol, and the radioactivity was then neasured. (standard:

qui nacri ne 1CG3.5x10" l\/,h See Feye 1 _H M ot al lowrnal of Chronpt FaY=1a aphy
259 (1983)., pp. 338-340._lerr cd d: | d Ear Edema(AAEE) The purpose
of this assay was tm-ﬁn' ne ﬁe“gﬁ%u’;&tﬂ“ a topi caP&’-‘appl i ed
of writhing (mg/kg, S.C.)
c-methyl-o-[4~-(2,2~ 89 20

dimethylpropionamido) -
3-pyridinyl]}-methanol

N-(3-~acetyl-4- 34 ‘20
pyridinyl)-2,2-

dimethylpropanamide

3-(butylamino)methyl~- 62 20

4-pyridinamine dihydrochloride

4-amino-oc-methyl- 58 20
N~ (phenylmethyl) -3~

pyridinemethananine

3-{ (phenylmethyl-~ 40 20
amino)mefhyl]-(-

pyridinamine dihydrochloride
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conmpound to prevent npuse ear edema induced by topical application of
.arachidonic acid. Fenmale Swi ss Webster mce topically received vehicle or
test compound (1.0 8 ng/ear) on both ears (10 [err] on outer and inner

ears). After 30 mnutes, the right car of all groups received arachidonic
acid (4 ng/ear) and the left ear receiyved vehicle alone. After an

additional 1 hour, the mce were sacri¥tced and an ear punch (4 mm was
taken fromeach ear. The difference in right and left ear punch weights for

each animal was determ ned to assess activity. (Standard: indonmethacin ED50
= 1.5 ng/ear). °‘$§@l’¢bsnyl-é-M3%t al ., Invest20 Dermatol .. 80,

. (1983), pp
48-52. TPA-1 ndgg & gd { TPAEE) The purpose of this assay was to
determ ne the "y 8’ pi cal |l y- applled
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.

mmwmmm«mymmmmmwuammmmme
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 tablets. For the purpose of oral 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 alginic ackd, 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
carrier such as a fatty oil. Other dosage unit forms may contain other various materials which modify the
physical form of the dosage unit, for example, as coatings. Thus, tablets or pills may be coated with sugar,
shailac, or other enteric coating agents. A syrup may conlain, in addition 10 the active compounds, sucrose
as a sweolaning agent and certain preservalives, dyes, coloring and flavors. Materials used in preparing
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conpound to prevent ear edenma induced by topical application of TPA
(phorbol 1 2-nyristate acetate). Fenale Swiss Whbster nmice topically
received TPA [err] on the right ear and vehicle on the |eft ear. The test
conpound (10 [err]) was applied to both eagrs. After five hours, the aninals
were sacrificed and an ear punch (4 nMm) was taken from each ear. The

di f f er encethésa viiriogsdomassilionscshiuldatrph@rbhadalticayi pgiatasd doditoxie #Cthe avdunmBLliseda S
det er mi ned t Bordimcmigroseat parenitdrsl tm(a&‘andtaninisvaﬁvydhm@mtcb«smmqoem JnyentidBaeay¥eUNQ,
J. M et alincorppratep rigte @t solufiner eragusnensi®p Theisg praparations shegld SontairDel \gest 811% ¢fcq§1i_\'°
acti viti escomepund iyt may be H@%Gﬂ'g?grfb%"&f‘bt“ﬁlag% WWFW’MCW“&GWP&S of active

i nt er medi a?°8“’9‘§5ﬁ15b pogitign Ihpta sujtable-Fosage. will be obtaingd itions and

preparali accordi dg 1 the esent inventions are prepared $o that a parenﬁ?:sage 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-[a{(Butylamlno)methyl]-d»pyﬂdinyu-z,z-dlmethylpropanamlde dihydrochloride

A solutlon of

N-(s-fonnyl-&pyridmyl)-2.2-dumethylpropanamude‘(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 ml 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 duhydrochloﬂde 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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Conpound
(0.o1 ™M
-45% et hyl | - 4- pyri di nyl ] -
di met hyl propi onam do) - 3-pyridinyl | -net

Pl PE* [err] AAEE TPAEE (0.1 M
(1.0 no) (10 [err] N[3-[(butyl am no)-

2, 2- di met hyl pr opanam de di hydrochl ori de -46%
anol

N-[3-[ 1-(phenyl nethyl -
-44% am no)ethyl ] -4- pyridinyll]-2,2- di

t hyl pr opi onam de di hydrochl ori de
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,

filtered and concentrated to an oil. This oil was purified by flash chromatography (silica, ethyl 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) o T T
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4-am no-[err]-nmethyl-N- (phenyl net hyl)-3- pyridi nenet hanani ne

3-[ (phenyl net hyl - -51% -79% pyri di nanl i ne di bydrochi ori de
to [err]-cycl ohaxyl-[err]- -35% -52%

-55% [ 4- (2, 2-di net hyl - propi onam do) -3- pyridinyl]-nmet hanol

(4-am no- 3-pyridinyl) - 11-182@ -53%

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 chromatography (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, 25% 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 of

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 oll. 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 to the free base to alord 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
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cycl ohoxyl net hanone hydrochl ori de (4-am no-3-pyridinyl)-

.-99% - 34% cycl ohexyl met hanone oxi me hydrochl ori de
(4-am no-3-pyridinyl)- -68% -72% -28% -36%

cycl ohexyl net hanam ne di hydrochl ori de,£32% (4-am no- 3-pyridi nyl) -

phenyl met hanone oxi me hydrochl ori de ( -Sam' no- 3-pyridinyl)- 66%
benzenenet hanam ne

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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dihjdrochloride 4-cycl ohexyl -1, 4- - 44% di hydr opyddo[ (4, 3-d] - pyri mdine
di hydrochl ori de 3, 4-di hydr o- 4- net hyl - 3- phenylnethylpyrldo- '
[ 4. 3-dl pyri m di ne di hydrochl oride difference in edema vs.

control The
conpounds of Formula | of the present invention are useful as anal gesic
agents due to their

ability to aIIeviatgspain in manmal s. The activity of
t he conpound

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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is denonstrated in the 2-phenyl -1, 4- benzoqui none-i nduced withing test in
mce, a standard assay for analgesia [Proc. Soc. Expd. Biol. Med.. 95 729
(1957)]. Table 2 shows results of the test for sone of the conpounds of
this invention, including internedi ate conpounds

along with a result for a
ref erence conpound. 12 TABLE 2 ANALGEpl C ACTIVITY Conpound
PQW % | nhi bition Dose of withing (my/ kg,
[err]-nmethyl-[err]-[4-(2.2- . 89 20
di met hy| pESMiRlEd do) - '

{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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3-pyridinyl ] -nethanol N-(3-acetyl 4-
20 pyridinyl).2,2- dinmethyl propanam de 3-(bul yl am no) net hyl -

62 20 4-pyridinam ne di hydrochl ori de 4-am no-[err]-nethyl -
58 20 N-(phenyl met hyl)-3- pyridi nemet hanam ne . 3-[ (phenyl net hyl -
40 20 am no) net hyl ] - 4- pyrldlnafgne di hydr ochl ori de
[err]-cycl ohexyl-[err]- 32 20
(4-(2, 2-di et hyl -
ANALYSIS:
Calcutated for C13HigClaNg: | 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 solution 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 stirred 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:
Calicufated for CisHi7CliNy: | 5§8.07%C | 5.52%H | 13.55%N
Found: _ 57.78%C 5.68%H 13.35%N
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13 16 AUG 1999 propi oneni deo)-3- pyridinyl]-nethanol 3, 4-di hydr o- 4- et hyl -

85 20 3-phenyl met hyl pyrido- [4, 3-di pyrim di ne di hydrochl ori de
(Ref erence Compound) Propoxyphene
50 3.9 Effective quantities of the conmpounds Tof - rﬁé‘rnventlon may

be adm ni stered to

ST T

1. A compound having-the formula,

Claims

RN
Tyee T ™y
7 l 2,
NN
X

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

3. The compound as delined in Claim 1, which has the formula

Rl
R,
u)\u/
z \ R,
N
N
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a patient by any of the various nethods, for exanple, orally as in capsule
or tablets, parenterally in the formof sterile solutions or suspensions,
and in sonme cases intravenously in the formof sterile solutions. The free
base final products, while effective thensel ves may be fornul ated and

adm nistered in the formof their pharpaceutically acceptabl-e—acid -addition
salts for purposes of stability, con Qi ence of crystﬁnl l & ased
sol ubility S I aring.t mm"rm Mrgg@
accept ab%e @glgod"&gc# %sl%(gfh"e@; ﬂa?mgfﬁr{ﬂam 'Qéyg%&gn I ncl ude I'norgan

such as Bydﬁﬂetm&bh&adawﬂa%&mscwm%f.y jdfogedli LTi ¢, phosphoric and

perchloric acids, as well as organic acids such as tartaric, citric,

acetic, Sucm%ﬁmunaiksedeﬁmdfwm  whidl iséRbtbLira¢ the groug bedsistnl bﬂ-ecyetamumds of
t he pr esentdityarpyikod.s-dppimidice, 08,adinydrea-methyistphorertinettylpyridols 3rtidydmiding, h 3dutyi- ner t
di l uent or 34-dihydepyrdjs/3idpydmaitineer ,1.4adthytiocphanyipylido{dSidydoide. n igfedizydiorp.4-
capsul es ordinétiagpyridoj4.Sdipyrinvidinec $ 3dihydrort-onethydA-pheryimatyipyddets. Stlpyimisine gind ol |

t her apeut i cdiydrer4rnatn-Bphaovipyridé{é3-dipyimiding onpounds of the invention nmay be

i ncor por at ed
A pharmaceutical composition comprising @ compound as defined in Claim 1 in an amount.effective for

treating a dermatosis or alleviating pain and a suitable carrier therefor.

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

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

Ry

NP
\\u

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,H,
R, - C -
: - C - 0CH

oczxs _
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with excip
.elixirs, s
preparatio

ients and used in the formof tablets, troches. capsul es,
uspensi ons. syrup wafers. chewing gumand the |ike. These
ns shoul d contain at |east 14 0.5% of active conpounds. but

may be varied dependi ng upon the particul ar form and “may conveni-ent |l-y—be

between 4% to about 70% of the weight of the unit. Th i
conpound in such conpositions is such that a suitabl ee,(gmﬂmﬁ ”:l‘iﬂglﬂ[
obt ai ned. Preferrqg conp. sitions and preparations accordi ig s ent

i nvention

1.0 - 30Q,,
troches an
such as m

AP &P BILFIWOLE t hat an oral dosage unit form contains between

A bt & BRookling 3 ShdkEns AFRAAG,, The tablets, pills, capsules,
the 1 ke may al so contain tﬁe follow ng ingredients a binder
cro-crystalline cellulose, gumtragacanth or gelatin; an
R,
A A
¥ N
2 \ R,
N
N

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

7 R,
N
¥

|

with a compound of th_e formula,
OC.Hy
R, - C - OC_H,

oC,Hy

to obtain said compound.
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exci pient such as starch or lactose, a disintegrating agent such as alginic
acid. Prinogel (Trade Mark), constarch and the like; a |ubricant such as
magnesi um stearate or Sterotex (Trade Mark); a glidant such as coll oi dal
silicon dioxide; and a sweetening agent such as sucrose or saccharin may be
added or a flavoring agent such as peppermnt, nethyl salicylate or orange
flavoring. Wien the dosage unit formi A capsule. It may contain, in
addition to nmaterials of the above type,”" a liquid carrier such as a fatty
oil. Oher dosage unit fornms nmay contain other various materials which
nodi fy the physical formof the dosage unit, for exanple, as coatings.

Thus, tablets or pills nay be coated with sugar, shellac, or other enteric
coating agents. A syrup nay<unnéﬁébnéé&addition to the active compounds,
sucrose as a sweetening agent and certaln preservatives, dyes, coloring and
flavors. Materials used in preparing these various conpositions should be
pharmaceutically pure and non-toxic in the anounts used. Par the purpose of
parenteral therapeutic adm nistration, the active conpounds of the
invention may be incorporated into a solution or suspension. These
preparations

4-Substituted dihydropyrido {4,3-d)pyrimidines as analgesics and topl :
et Aot ol yo i g a plcat antiintlammatory agents

There are described compounds of the formula

1
R
\‘ "
» 'Q '
Be® N
2
7. l R,
N
n.

where
Ry lshydmgen.lowerauql.uyltoweralkvloraryl;
:umnnmauubhmmnuuhmuﬂmmuﬂpwudhm

Ra Is hydrogen, foweralkyl, cycloaliyt or aryl; ’
Mwmmmuummmmphumﬁmmmmagmummmmmmmn

i

. M-D2S8ud
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shoul d contain at |east 0.1% of active conpound, but may be vari ed between

0.5 and about 30% of the weight thereof. The anount of active conpound in
such conpositions is such that a suitable dosage wi || be obtained.

Pref erred conpositions and preparations gccording to the present inventions
are prepared S 0sad ﬂ” cRPbad QE BW
M 1T grans QL edledattin s Ud IZE LTI o bl eso e conpouhds o 'S 1 |on
i ncl ude; 4-cycl ohexyl -1, di hydropyr| do[ 4, 3-d] pyrim dine: 3.4 - d
i hydr o-4 - m3tnresed invahtiom relates fdtompounds of 5ped8 1.- d] pyri mi di ne;
3-butyl - 3, 4-di hydropyri do(4, 3-d] pyrimdine; 1, .
4- di hydr o- 4- phenyl pyri doJ[ 4. 3 d] pyl’liﬂ di ne;
R
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| s
N
N

where
Ry is hydrogen, loweraliyl, arytioweralkyt or aryl;
\o T whenprosont s hydrogon, lowerslivh. anlowsraliyt

Ry is hydrogen, lowecatkyl, cycloatkyl oc aryl;
which compounds ere useful as snaigesics and topical antiinflammatory agents for the treatment of various

tis, summwutar dermatiis), dormalitides of unlmown eliclogy (e.g. Wmaumdeanaﬁﬂs).md
other cutanoous disorders with an inflammatoty ccmponent {e.g. psodasis).

The dotted Hines present in Formuta | signify optional bonds. Specifically, Formuta ¢ covers twd groups
of compounds depicted by Formula if and Formuda 1(i below.

R, R,

Throughout the specification and the appended claims, a given chemical formula or name shall
encompass il stereo isomers and tautomeric isomers whore such isomers exist.

mmm«wmmmm mum
and the appoended claims. spely

mmmuqldunmam«mmwmm«mtuemm

Examples of said loweralkyl include methyl, ethyl, a-propyt, iso-propyl. n-butyl, iso-butyl, sec-butyt, t-buty!
and sireight- and branched-chain pentyl and hexyl.

The term halogen shall mean fiuorine, chiorine, bromine or fodine.

mmwdﬂmammmwmﬂwmamm loweralkoxy,
halogen or trifivoromethy! group.

mmammmmwmm«mammwm

Wumammmumm.&w& shail have the respective
meenings given above unless otherwise stated or Indicated.

* This Sheet Has

mm/m;uﬂnm?ﬂ”
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1,4 %di hydro-2, 4-di met hyl pyri do[ 4, 3-d] pyri m di ne; ras

1, 4- di hydr o- 4- et hyl - 2- phenyl net hyl pyrido[ 4, 3-d]pyrimdine; and | ,4 -di

hyd ro-4-net hyl - 2- phenyl pyri do[ 4, 3-d] pyri mi di ne. The foll owi ng exanpl es are
presented in order to illustrate this invention: EXAVPLE |

N-[3-[(Butyl am no) met hyl | - 4- pyrigigyl ] -2, 2- c& met hyl propanam' de

di hydrochl ori de A solution of &

N-(3-fornyl -4-pyridinyl)-2,2-di rret hyI propanani de' (10 g) n-butylamne (7.1
g) and p-tol ueneéuSﬁBﬁTM‘ﬂ'BEﬂ PEHNDRORYRE C(.4 BI'RJI&!UDﬂNHScIA@ene was
stirred at refIM@ﬁslm THPIfAle [ ENFL2 pGHE IOk THE \was
cool ed and concehf¥ i R | f| ed by fl ash chronat ogr aphy
(silica, 50% et hyl acetate in d| chl oromet hane) to yield 8 g oil. A solution
of the imne (conbi neTheptdsed igventibairelads 'td compaunds bEFommuddénsati on) in 100
m isopropanol and 25 m nethanol was stirred for one hour at [err] with
sodi um borohydride (5 g) and thereafter cooled, stirred

H b Ry
N N .N.'
(1)
Z [ ® REPLACEMENT SHEET|
NS
N 16 AUG 1999
where

R, is hydrogen, (C{-Cglalkyl, phenyl{C,-Cg)alkyl or phenyl;
R, when present is hydrogen, (C;-Cg)alkyl, phenyl(C;-Cg)alkyl; and

R, is hydrogen, (C,'C_G)alkyl, cycloalky! or phenyl; where phenyl is optionally
mono-substituted with a (C;-Colalkyl, (C;-Celalkoxy, halogen or trifluoromethyl
group;

which compounds are useful as analgesics and topical antiinflammatory agents for the
weatment of various dermatoses including, for example, cxogeneus dermatitides (e.g.
sunburn, pholoall::rgic dermatitis, urticaria, contact dermatitis, allergic dermatitis),
endogenous denr;atitides (e.g. atopic dermatitis, seborrheic dermatitis, nummular
dermatitis), 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 I signify optional bonds. Specifically,

“Formula [ covers two groeps of compounds dcpicted by Formula II and Formula 111

below,
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A

with water and extracted with ether. The organic extract was washed wth
wat er and saturated sodium chloride solution, dried (anhy. [err] filtered
and concentrated to an oil. This oil was purified by flash chromatography
(silica, 50%ethyl acetate in dichloronethane) toqyield 6.5 g oil. This oil
was purified by colum chromatggaraphy (alum na, ether) to yield 6 g oil. An
anal ytical sanple was obtai'ned®™#y. converting 2.5 g tosthe di hydrochl ori de
salt in nethanol/ether to yield 2.7 g crystals, mp. |166-168[err]. ' Turner,
J. Org. Chem, 48. 3408;(1983) 16 ANALWSIS Cal cul at ed for [err]

53.579C 8. 09% 12. 5 Rl chnd 53. 539 -
8. 09% 12530 .
| REPLACEMENT SHEET
(1) (X))

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 (C;-Cglalkyl shall mean a straight or branched alkyl group having
from 1 (0 6 carbon atoms. Examples of said (C;-Cgalky! include methyl, ethyl,
n-propyl, iso-propyl. n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and
branched-chain pentyl and hexy!,

The term halogen shall mean fluorine, chlorine, brontine or iodine. .

The term pheny! shall mean a pheny! group optionally mono-substituted with
a (Cy-Cglatkyl, (C;-Cq)alkoxy, halogen or trifiuoromethyl group.

The compounds of this invention are prepared by utilizing one or more of the
synthetic steps described below.

Throughout the description of the synthetic steps, the notations Ry, R, and Ry

shall have the respective meanings given above unless otherwise stated or indicated.

STEP A: -

The ?compound of Formp!a IVis alléwed to react with a Grignard reagent of
the formula Ry'-Mg-Br where Ry is (C;-Cg)alkyl, cycloalkyl or phenyl in a routine
manner known to the art to afford a compound of Formula V. The starting compound

of Formula 1V is disclosed in Tumer, J. Org. Chem. 48 3401 (1983).
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%

EXAMPLE 2 N-f3-[ (Phenyl net hyl'am no) met hyl ] -4-pyridinyl]-2,2 d
i met hyl pronanam de di hydrochl ori de A sol ution of

N- (3-fornyl -4-pyridinyl)-2, 2-di met hyl propanani de (10 g),
and p-tol uenesul fonic acid nonohydrate (0.1 g) in 125 m
stirred at reflux with renoval of water, After two hours sol 3@ og
cool ed and concentrated and the product purified by flashj chr df @ﬂ ?#:/a
(silica, 20% ethyl acetate in dichl oronet hane) to y$e|d 1.8 g solid, ny
105-109. A solution of the inmine (11 g) in 100 m i sopropjnol cand 25 m
met hanol was stirred for one hour at 80C Wth sodi um boro '
thereafter cooled, stir@®ed with water and extracted with effer. The organic
extract was washed w tHhHjwater and saturated sodi um chl ori de; sol ution, dried

(anhy. [err] filtered conceBtrated to 12 g oil. This o\ was purified
by flash chromat ograplly (S¥Hica;; 50% et hyl acetate in di tha®dd) to
yleld55g0|l An“anal yti cal sanple was obtained by r I1izipg 3.2 ¢
from = H . V
‘ + R; -Mg-Br —» ! R

™ ~ 3

N N

(1IV) (V)

STEP B:

Compound V is allowed to react with pyridinium dichromate to afford a
compound of Formuia VI. This reaction is typically conducted in a suitable solvent

such as dimethylformamide at a temperature of about 0 to 150°C.

0O
g O

(V} + pyridinium dichromate

Y

a
~
N
(VI)

STEP C:

A compound of Formula VII (which is obtained from STEP B when R, is
(C4-Cgralkyl, cycloalky! or phenyl; and which is the same as Compound IV when R, is
hydrogen) is hydrolyzed to afford a compound of Formula VIEL This hydrolysis is
typically conducied in the presence of aqueous NaOH dissolved in 2 suitable solvent

such ag foweralkanol at a temperature of about 20 to 120°C.
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et hanol /ether to yield 3.0 g crystals, mp. 168-170. ANALYSIS: Cal cul ated"

for [err] 58. 38%C 6. 8094 11. 359N Found: _ 57.95%C

6. 83%H 11.21 %N Thi s oi r ef—ti0 the di hydrochl oride salt
met hanol /ether to Yield 5.5 g0k W@W%& CHA0C. 4
[err]-Methyl-[err]-[err]-[4- , 2- di met hyl prjogi onam do) : 3- pyri di nyl] -

met hanol To an ice-cool ed sql yti 46 AUGN9EB- fofnyl - 4- pyridinyl)-2, 2-

di met hyl propanam de[errg (8g)f in"150 m tefrghydrofuran was added

met hyl magnesi um brom degy(3.4 Min ether,—36"nl). After thirty mAutes the
reaction mxture was_ s red-with_saturated afmoni um chl oriNde saf uti on,

basi fied with sodi um&ar boRgt e d

(V) ( VII)

STEP D:
Compound VIII is allowed to react with hydroxylamine hydrochloride to
afford a2 compound of Formula IX. This reaction is typicaily conducted in the presence

of a suitable solvent such as pyridine at a temperature of about 20 to 115°C.

OH
7
NH, N
=z R,
“(VH) + NH,OHeHC! » |
. | <
N
(IX)

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 example of Raney

alloy suitable for this reaction, one can cite 50:50 Al/Ni alloy.

o : NH, NHy
~2 R,
(IX) + Raneyalloy — S
N

(X)

in



ext facted with ether. The or gani c extract was washed with wat er and

saturated sodi um chl oride solution, dried over a  sul fate,
filtered and concentrated to an oil. This oil wa A@EME YSEEE'Ew
chromat ography (silica, ethyl acetate) to give 7jgfori— THhs uui Was
crystallized fromether/hexane to give 4.5 g soljyd r’qg%g?o Tur ner,
. Og. Chem, 48, 3401-3408 (1983) ANALYSI S: ed for
[err] 64.84% 8. 16%H 12. 619%\] Fbuaek

64. 829%C - - 8.23% 12. 589N EXAMPLE 4 N-( 3-

Acetyl - 4- pyn? gy g- 2, 2- di net hyl propanani de A solTTTom Of
[ err]-nethyl = [4- (2, 2-di net hyl propi onam do) - 3-pyri dinyl]- nmethanol (11

g9) and pyridini um deehRURE K i 2Ro9id lotedQYitlanrBlebi¥t SOF RN 98 Wafford
stirred at anbient tenperature for twenty hours and thereafter stirred . wth

wat er, basifi €dmpoliid HQATHINrEARLiBA DAy FicANOcoILE8E iredlsuidabld selvbR kuchTRGlQigani ¢
ext ract was

acclic acid at a temperature of about 20 to 120°C.

OEt

|

(X) + R;-C-OEt » (1)

OEt

(XI)

STEP G:
Compound VI is allowed 1o react with a primary amine of the formula

H

\'N — R, \-o afford a corresponding imine and thereafter the resultant imine
y ' .
is reduced with sodium borohydride to afford a compound of Formula XII. Said imine
formation is typically conducted with the aid of a suitable aci‘dic catalyst such as
p-toluenesulfonic acid and a suitable solvent such as xylene at a temperature of about
80 10 140°C. The reduction of thé imine with sodium borohydride is typically
conducted in a suitable medium such as a mixture of isopropanol and methanol at a

temperature of about 20 to 80°C.

H

N

(Vi) +  N-R

Y




Y

washed with water and saturated sodi um chloride sol ution, drled (anhy.

[err]) filtered and concentrated to 11 g waxy solid. [y i
purified by flash chromatography (silica, 20% ethyl ac AKEQJENH'SHEET
di chl oronet hane) to yield 7 g solid, mp. . 9%. Six grjans Were

anal yti cal

recrystallized fromhexane to yield 4.8 g crystals, mpg. |98 :
135 Hk‘$@wyieﬁ
2.7 g. mp. 98-100. ANALYSIS: Calculated for [err] :

7. 32%H

12. 53%N EXAVPLE $ N-[ 3o 1 -( Phenyl fret hyl am no) et yl - Z-pyrT ar nyr =22~

sanpl e was obtained by recrystallizing 3 g firgm

12. 229 Found: N 65. 679%C 7. 52944

NaBH;
L/ ” . R3 —————— P / J R3
\N 7 \\N
. P oxm)

STEP H:
Compound X1l 1s hydrolyzed in substantially the same manner a5 in STEP C

to afford a compound of Formula XH1.

(X1l) + H0 ——=——+ =

(XHr)

STEP:

Compound XIII is allowed to react with an ortho ester of Formula X1 in

substantially the same manner as in STEP F w afford Compound 1.
Xty + (X)) ———— (1)

Compounds of Formula [ according (o this invchtion are usecful as topical

agents for the treatment of various skin disorders such as those meationed earlier. The
dermatological activities of the compounds of‘this invention

were ascertained with reference to the following methods.



L

di,met hyl propi onam de di hydrochl oride A sol ution of
N- (3-acetyl -4-pyridinyl)-2,2-dinmethyl propanam de (8 g). benzylamne (12 Q)

and p-tol uenesul fonic acid nonohydrate (0.2 g) i7n 200 nml xyl ene was stirred
at reflux with renoval of water. After eighteen hours

cool ed and Concentrated and the product purified by fIﬁPLAﬁ}EMﬁWBmy

(silica, 50%-ethy| acel ate i n dichloronethane) to yi 9. 4 g sorrd, {mjp.

met hanol was stirred for two hours at [err] with sodi
and thereafter cooled. stirred with water and extract
sodi um chl ori de
oncentrateu o9 g or| Thi s

The organic extract was washed vmth wat er _and sat ur at

sol ution, dri edEbesphelipasetg-induced Paw Ederna P

oi | was purlfled by f chr mat ogr Si a teln

di chl or onet hane) to yﬁq%’lgyg ?"dag?é"gmé méﬁ%} (}Ié@rR/ p%SS t he
di hydrochl ori de s L a9 e Nuted: p 205 Thi s
was recrystalli zéﬁuehﬁ)mﬁﬁan%ﬁ%?ﬂ@r& W?/?le%. Zagg cruyst aFDA 3G

207- 2009. uaizsfpaw) alone or with 0.1 M of the test compound was injected in the subplantar

region of the rat lefi hindpaw. Immediaely subsegoent 1o the _injection and at two hours
pos: edministration the paw was immersad in a mercury bath, and paw displacement
was measurad on a recurder via a transducer. (Standard: hydracortisone EDgq=0.46
M. See Giesiler. A.) et al.. Agents and Activns: Vol. 10, Trends in Inflammation
Regearch (1981), p. 195

In Viro Phoggholi_gaga 4. Assay (PLA.}

The ability of acompound to modulate PLA, activity (cleavage of
WCdipalmitoy! phos;aha:rdylcholmc at the 2-position 10 WC.patmitic acid) was
quamww in this assay The reaction mixtire coeained Tris boffer (25mM), pH 8.0,
calcium chioride (2.0 m). bovine serum alburén (0.5 mg). dipalmitoyl
phosphatidylcholine (8r10-5M), (14C-patmitovipipalmitoyl pbosphatidylcholine (6x10°
cpay, porcine pancreatic PLA, (3.2 units) and the test compotnd. The reaction was
run 2 37°C in a shaking éncubator. The reaction wes quenched and an intemal
standard was added in order 10 determine sampls recovery. The samples were Toaded
omo Cyq columns, eluted with ethanol, and the radioectivity was then measured.
(standard: Quinacrine }Cq;=3.5x10“M). See Feyen. J.H.M.. etal.. Journal of
Chromatography 259 ¢1983), pp. 338-340.

Arschidonic Acid-Induted Ear Edema (AAEE)

The purpose of this assay was to determine the ability of a topically-applied
compound fo prevent mouse ear edemna induced by topical .appliation of arachidonic
acid. Pemale Swiss Webster mice topically received vehicle oc test compound (1.0



19 ANALYSI S| Cal culated for [err] 59.37% 7.08%d Found

59. 20%C 6. 92%H 10. 89%N EXAMPLE 6

3- (But yl ami no) net hyl - 4- pyri di nam ne di hydrochl ori de Asol uti on of

N-[ 3-[ (butyl am nonmet hyl ] - 4-pyridinyl)-2.2-di nmethyl - propanmide (7 g) in 150
m et hanol and 15 m 10% aqueous sodi um hydroxi de was stirred at reflux
for 16 hours and thereafter concentrated, and the product was purified by
fresh Chromat ography (silica. 25% nmethanol in ﬁ% chloromethane) to yield 4.5 -

g oil. This acid was converted to the di hydrocil oride salt in
met hanol /ether to yield 3.7 g solid,

mg/ear) on both ears (10 ptl on outer and inner ears). After 30 minutes, the right car of
all groups received arachidonic acid (4 mg/fear) and the left ear received vehicle alone. .
Afler an additiodal 1 hour, the mice were sacrificed and an ear punch (4 mm) was taken
from cach ear. The difference in right and left ear punch weights for each animal was
determined (o assess activity. (Standard: indomethacin EDgy = 1.5 mg/ear). See

Young, J.M. et al., Invest. Dermatol., 80, (1983), pp 48-52.

TPA-Induced Ear Edema (TPAEE)

The purpose of this assay was to 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 (10ug/ear)
on the right ear and vehicle on the left ear. The test compound (10 ug/ear) was applied
to both ears. After five hours, the animals were sacrificed and an ear punch (4 mm)
was thkcn from each ear. The difference in right and left ear punch weights for each
animal was dctcrmined to assess activity. (Standard: hydrocortisone ED =47 ug/car).
Sce Young, J.M. et al,, J. Invest. Dermatol., 80 (198‘3)', pp. 48-52.

annalological activities for some of the compounds of this inv;:ntion, _

including Intermediate compounds, are presented in Table 1.




mp. [err]. ANALYSIS: Calculated for [err] 47.629%C  7.59%H
16. 67%N\ Found: 47. 53%C 7. 509 16. 449N
EXAMPLE 7 4- Ami no-[err]-nmet hyl - N (phenyl net hyl )-3-pridi nenet hanm ne A
solution of N-[3-[1-(phenyl nethyl am no)ethyl]-4-pyridinyl]-2.2- )

di met hyl propanam de (12.2 g) in 200 ml n-propanol and 25 m [err] aqueous
sodi um hydroxi de was stirred at reflux f%r sixteen hours and thereafter
cool ed, stirred with user and extracted wit'h ethyl acetate/ether. The

organi c extract was washed with water and saturated sodi um chl ori de
sol ution and f i —filtered and

thereafter—dred—{anhydrous—ragnesiumsutfate),f
concentrated.r}\g %17 g oil. This oil was eluted with [err] nethanol in
di chl oronet h ugh silica via flash col mm chranmat ography to

Compound PIPE* PLA,* AAEE TPAEE
(0.1 M) (001IM) (1.0mg) (10yg)
N-[3-{(butylamino)- -45%

methyl]-4-pyridinyl}-
2,2-dimethylpropanamide
dihydrochloride

a-methyl-a-{4-(2,2- _ -46%
dimethylpropionamido)-

3-pyridinyl]-methanol

N-[3- I-(phenylmethyl: -74% | 44%
amino)ethyl}-4- .

pyridinyl]-2,2-

dimethylpropionamide

dihydrochloride
4-amino-o-methyl-N- -45%
(phenylmethyl)-3-

pyridinemethanamine

3-{(phenylmethyi- -51% -79%

amino)methyt]-4-

[REPLACEMENT SHEET

16 AUG 1999

pyridinamine dihydrochloride




yield 8 g oil. This oil was eluted with 10% nethanol
through silica via HPLC to yield 7 g oil.
to purify this oil as salts,

i n di chl orontet hane
Fol | ow ng i nsuccessful attenpts
the reconverted free .base was again treated
wi th 20% net hanol in dichioronmethane thiough silica via HPLC to yield 55 g
oil. A3.5 g portion was converted to the dinmaleate salt in nethanol/ether
toyield 4.5 g solid.. d [err]. This salt was reconvened to the free base
to afford a sol iogc%’ﬂjh te& \pas- recrystsgbd i zed from 50% et he¥2%exane-36®% yi el d
1.9 g ciystals. m™D. F rr] ANALYSIS: Cal culated for [err]

73.979C ~  7.54%2.2-dimdm@: 4990 Found: 74. 179%C
757% 18. 4090 EXAMPLE 8 3-(

Phenyl [ met hyl ammmlﬁ@@m%)ﬁ% pyri di nam ne di hydrochl ori de
pyridinyl}-methanol

(4-amino-3-pyridinyl)- -82% -53%
cyclohexylmethanone

hydrochloride

{4-amino-3-pyridinyl)- -99% -34%
cyclohcxylmethanone

oxime hydrochloride

(4-amino-3-pyridinyl)- -68% 2% -28% -36%

cyclohexylimethanamine
ditydrochlaride
(4-amino-3-pyrdinyl)- _ -32%

phenylme(hanone oxime

hydrochlocdide

(4-amino-3-pyridinyl)- -66%
benzenemethanamine
dihydrochlocide
4-cyclohiexyl-1,4- -44%

dihydrapyrido{4,3-d]-

pyrimidine ditydrochloride

' -55%
3,4-dthydro-4-methyl- o



A solution of N-[3-[(phenyl nethyl am nol met hyl]-4-pyridinyl]-2,2- -

di met hyl propanamde (8 g) in 20 mM nethanol and 20 m 10% aqueous sodi um
hydr oxi de was stirred at reflux for 12 hours and thereafter cooled, stirred
with water and extracted with ethyl acetate. The organic extract was washed
with water and saturated sodiumchloride solution and thereafter dried:d

(anhy. [err]), filtered and concentrated to 7 g oil. This oil was purified
by flash chromat ography (silica, 25% nethanol in dichloronmethane) to give
3.2 goil. This oil was converted to the di hydgpchloride salt in methanol
to yield 2.5 g crytals. d [err]. ANALYSIS: Cal culated for [err] '
54. 36%C 5. 99%H 14. 68%N Found: 54. 56%C

5. 88% 12-pbesplimethylpyrido- i

(4,3-d]pyrimidine
dihydrochloride

¢ difference in edema vs. control

The compounds of Formula I of the present invention are useful as analgesic
agents duc to their ability to alleviate pain in mammals, The activity of the compound
is demonstrated in the 2-pheny!-1,4-benzoquinone-induced writhing test in mice, a
standard assay (or analgesia [Proc. Soc. Expti. Biol. Med., 95, 729 (1957)]. Table 2
shows results of the test for some of the compounds of this invention, including

intermediate compounds, along with a result for a reference compound.

REPLACEMENT SHEET

16 AUG 1999




21 EXAMPLE 9 ) -

a- Cycl ohexyl -[err]-[4-(2, 2-di net hl yl propi onani do) - 3- pyr W@EMMH@MT
an ice-cool ed solution of N-(3-fornyl-4-pyridinyl)-2,2-}d] methy i{d
(10 g) in 100 M tetrahydrofuran was added cycl ohexyl nagn SH%?‘iﬂiﬂ&gd
(2.0 Min ether, 35 nl). After thirty m nutes tiRe reactjo nixfhre S
stirred with saturated anmoni um chl ori de sol ution, basifi t }

carbonate and extracted with ether. The organi c extract] was washed with
wat er and sat urated-sodiumchloride sg ion—dried -ove

magnesi um sul f iJtered and concentrated to an oil. This oil: was
purified by fl Z@-ﬁ-ﬁ&%‘jonat ography (silica, 20% ethyl acetate in

di chl or onet hanesNARIGESIVACRBAT €) to give 6 g oil. This oil was
crystallized fromhexane to giveé 2.5 g solid, mp. [err]. This solid was
recrystallised fromacetonitrile to give 2.1 g crystals, mp. 153-155.

Compound PQW % Inhibiticn Dose
of writhing (mg/kg,
s.c.)
_ o-methyl-a-[4-(2.2- 89 20

.dimcthylpropionamido)-

3-pyridinyl]-methanol

N-(3-acaty]-4- 34 20
pyridinyf}-2,2-

. dimethylpropanamids
3-(butylamino)methyl- 62 - 20

4-pyridinamine dihydrochloride

4-amino-a-methyl- : 58 20
N-(phenyimethyl)-2-

pyridinemethanamine

3-[(phenylmethyl- 40 20
amino)methyl]-4-

pyridinamine dihydsochlorids

a-cyclohexyl-a- 32 20
(4-(2,2-dimcethyl-



ANALYSI' S: Cal cul ated for [err] 70.319€  9.02%1 9. 65N
Found: 70. 11%C 9.08% 9. 65% EXAVPLE 10

N-[ 3- (Cycl ohexyl carbonyl ) -4-pridlinyl]-2,2-dinmethyl - prn“ar‘.u... f

hydr ochl ori de Pyridini um di chromate (30 g) was added t WNESHEE'E
-cycl ohexyl -[err]-[4-(2, 2-di met hyl propi onanmi dé}- 3- pyri gl - rre ano
g) and the resultant solution stirred 16 hours at ambi gn T@p %tgqge
t hereafter stl red Evvater basified wi th sodi um cafbgna extr
wi th ethyl aCetd V\%‘:ﬁ } The organi c extract was washdd

sat ur at ed SOQPHH%%NHWU';;Q@I solution, dried (anhy. [err])_ filtered and

concentrated g waxy solid.

3.4-ihydro-4-methyi- ' 85 20

3-phenytmethylpyrido-
-{4.3-d}pyrimidine
dihydrochloride

(Reference Compound)

Propoxyphene 50 3.9

Effective quantities of the compounds of the invention may be administered 1o
a patient by any of the various methods, for example, orally as in capsule or tablets,
parenteraily in the foem of sterile solutions or. suspg:nsions. and in some cases ~
imravcmuslj 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 acocptab!é acid addition salts for purposcs of stability, convenience
of crysuallization, increased.solubility and the like.

Acids usefut for preparing the pharmaceutically acceptable acid addition salts
of the invention include inorganic acids such as hydrochloric, hydrobromic, sulfuric,
nitric, phosphoric aod perchloric 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
-cxamp(c, with an inert diluent or with an edible carrier, or'they may be enclosed in
gelatin capuules, or they may be compressed into tablets. For the purpose of oral
thergpeutic administration, the active oo;tlpounds of the invention may be incorporated
with excipients and used in the form of tablets, troches, capsules, clixirs, suspensions,

syrups, wafers, chewing gum and the fike. These preparations should contain at least



22- This was purified by flash chromatography (silica, 10%ethyl acctate in
di chl oronethane) to yield 11 g solid. This was purified by colum
chromat ography (alum na, ether) to yield 9 g solid, mp. 80. Three grans
were converted to the hydrochloride salt in ether to yield 3 g solid, mp.
212-215. This was recrystallized from nethanol/ether (1:40) to yield 2.2 ¢
crystals, mp.. 216-218. ANALYSIS: Cal cul ated fon4[err] ) 62. 85%C
7. 76%H 8. 63%N\ Found: © 63.259%C 7. 67%H
8.61 %N EXAVPLE 11 (4- Am no-3-pyridinyl)cycl ohexyl met hanone hydrochl oride A
sol ution of NG-3%@f y\eqiwrr@wpwgbb\nym,ymwpﬂ denepiting 2pon thdipasichial feropaniani de
(5.5 9) in 100m§} coqﬁ'gz}}xggt?yl bcabrégwge% o tola(t)t;)c/)out o%llj tshesxecq;i;tyt@f the unit. The amount

of active compound ih such compositions is such that a suitable dosage will be

obtained. Preferred 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 like may also contain the following
ingredicnts: a binder such as micro-crystalline cellulose, gum tragacanth or gelatin; an
excipicnt such as starch or lactose, a disintegrating agent such as alginic acid. Primogel
(Trade Mark), comstarch and the like; a Jubricant such as magnesium stearate or
Sterotex (Trade Mark); a glidant such as colloidal silicon dioxide; and a sweetening
agent such as sucrose or saccharin may be added or a flavoring agent such as
peppermint, methyl salicylate, or orange flavoring. When the dosage unit form is a
capsule, it may coatain, in addition to materials of the above type, a liquid carrier such
asa fattyr 0il. Other dosage unit forms may contain other various materials which
modify the physical form of the dosggc unit, for example, as coatings. Thus, tablets or
pills may be coated with sugar, s?wﬂac. or other enteric coating agents. A syrup may
contziln. {n addition to the active compounds, sucrose as a sweetening agent and certain
preservatlves, dyes, coloring and flavors. Materials used in preparing these various
composhions should be pharmaceutically pure and non-toxic in the amounts used.

For the purpose of parenteral therapeutic administration, the active compounds
of the lavention 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 unlt contains between 0.5 to 100 milligrams of active compound.

Examples of the compounds of this invention include; REP LACEMENT SHEET
| 16 AUG %99




hydr oxi de was stirred for three hours at anbient tenperature and thereafter
toncentrated, stirred with water and extracted with ethyl acetate. The
ogani ¢ extract was washed with water and saturated sodi um chl oride

solution, dried (anhy. [err]), filtered and concentrated to 5 g oil. This
oil was purified by flash chromatography (silica, ethyl acetate) to yield 4
g viscous oil. This was converted to the hydrothloride salt in

Met hanol /ether to yield 4.2 g crystals, dcc. [err]. ANALYS: Calcul ated for
[err]

7. 07% 11"‘.'56‘5}&?%%5@5?‘@‘/%20Q’Z{id}gﬁ\‘%ﬁﬁjfﬁ%‘]‘dgﬁwi guoﬁ&d) cy}:l ohe>5<§i ?rgz/ﬁanone
oxime hydr OC?.ldQﬁf.\)%‘?o-d-memyl-B-phenylmcthyipyddoM.3-d]pyrimidinc;
3-butyl-3.4-dihydropyddo[4‘3-d]pyrimidine;
1 .4-dihydro-4-phcnylpyﬁdo[tt.3-d]pydmiciine;
1.4-dihydro-2,4-dimethylpyrido[4,3-d]pyrimidine;
1,4-dihydro-4-methyl-2-phenylmethylpyrido[4,3-d]pyrimidine; and
1 4-dihydro-4-methyl-2-phenylpyrido(4,3-d]pyrimidine.

The following examples are presented in order (o illustrate this invention:

EXAMPLE 1
N-[3-[(Butytamino}methyl]-4-pyridiny!l}]-2,2-

dimethylpropanamide dihydrochloride

A solution of N-(3-formyl-4-pyridinyl)-2,2-dimethylpropanamide! (10 g).
n_-butylamlne (7.1 g) and p-toluenesulfonic acid monohydrate (0.1 g) in 150 mi tol_uéne
was stirred at reflux ;wiih removal of water. .After six hours the solution was cooled and

- concentrated and the product purified by flash chromatography (silica, 50% ethyl
acetate In dichloromethane) to yield 8 g oil. A solution of the imine (combined with 3
g obtained i rom another condensation) in 100 ml isopropanol and 25 ml methanol was
stirred for };)nc hour at 80° 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 chloride solution, dried (anhy. MgSQy), filtered and concentrated to
an oil. This oil was purificd by flash chromatography (silica, S0% ethyl acetate in
dichloromcthanc) 1o yield 6.5 g oil. This oil was purified by columa chromatograpny
(alumina, ether) to yicld 6 g 6il. An analytical sample was obtained by converting 2.5 g

to the dihydrochloride salt in methanolfether to yicld 2.7 g crystals, m.p. 166-168°;__
i LACEMENT SHEET
16 AUG B9

"Turner, J. Org. Chem., 48, 3401 (1983)




REPLACEMENT SHEET 23 A sol ution of (4-am no-3-pyridinyl)cyclohexyl net hanone
(5 g) and hydroxyl am ne hydrochloride (10 g) in 70 m pyridine was stirred
at [err] for three hours and thereafter concentrated. The residue was
stirred with water, basified with sodi um carbonate and extracted with

di chl oronet hane. The organic extract was washed with water and saturated
sodi um chl ori de solution. The dried (anhy. MgSO# organic | ayer was
concentrated to 9 g vvaxy solid. This solid was triturated with acelonitrile

to yield 4.9 g solid mp. [err]. Three grams were converted to the
hydr ochl or i deAALYSIS rrethanol/ether to yield 2.8 g solid, mp. [err].

MAYSS G A e S5 LA R ™

Found: 53.58%C 8.09%H 12.53%N

EXAMPLE 2
N-[3-[(Phenyimethylamino)methyl}-4-pyridinyl]-2,2-

dimethylpropanamide dihydrochloride

A solution of N-(3-formyl-4-pyridinyl)-2,2-dimethylpropanamide (10 g),
benzylamine (8 g) and p-toluenesulfonic acid monohydrate (0.1 g) in 125 ml 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 mi methano! was stirred for one hour at
80°C with sodium borohydride (S g) and ihcreaftcrcoolcd. stirred with water and
extracted Wi{—h cther. The organic extract was washed with water and saturated sodium
chlon’d(; solution, dried (anhy. MgSQ,), filtered and concentrated to 12 g oil. This oil
was purifled by flash chromatography (silica, 50% ethyl acetate in dichlomn'xethane) to
yield 5.5 g 0il*. An analytical sample was obtained by recrystallizing 3.2 g from
ethanol/ether 10 yield 3.0 g crystals, m.p. 168-170°.

ANA IS:
Calculated for CygHy;N;O82HCI: 58.38%C  6.80%H  11.35%N
Found: 57.95%C ' C 683%H  11.21%N

’ .
This 6il wee convened to the difydrochloride salt in methanolfcther to yield 5.5 solid, m.p. 168-170°C.

REPLACEMENT SHERT
16 AUG 1999




(4¢ - Am no- 3- pyridi nyl ) cycl ohexyl net hanam ne di hydrochl ori de A-sol ution of
(4-am no-3-pyridinyl)cycl ohexyl net hanone oxinme (6 g) in 145 m 95% et hanol
was quickly treated with Raney alloy (10.7 g, 50:50 Al/N alloy) and then
with a solution of sodium hydroxide (11.4 g) inifl45 M wafEr—H

exotherm c reaction was controlled with a refl ux condehserﬁ.iwgymrsmf
cool ed to anbi gt erature and stirred for four hours. {The Raney niCK
cat al yst ’(pyro&%&&&g&as renoved: by filtration and washed w ti‘é% Wous
et hanol . The f|l| Q . | €0V, e et hapol an e
agueous resi du& M@ Eartta &M' thidoy 30 rﬂﬁr.‘ Uhe dfi bd Carhy-—MgSAHa)
organi c | ayer pRmmamencentrated to yield 5 g oil. This wasj{conbined with 0.4
g product obtained froma trial reduction and eluted w th 20% net hanol TN
di chl oronet hane through silica via flash colum chromatography to yield 5.0
g oil. This oil was converted to the dihydrochloride salt in nmethanol and
thereafter the met hah®pn igasoeledenitipnnf Neldfremut-4-eridinH22esi due was

dimethylpropanamide! (8 g) in 150 m! tetrahydrofuran was added methylmagnesium

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, filtered and concentrated
to an oil. This oil was purified by flash chromatography (silica, ethyl acetate) to give 7

g oil. This oil was crystallized from ether/hexane to give 4.5 g solid, m.p. 100-102°.
YTurner, J. Org. Chem., 48, 3401-3408 (1983)
ANALYSIS: i

Calculated for CppH (gN,05: 64.84%C T 8.16%H  12.61%N
Found: . 64.82%C - 823%H  12.58%N

EXAMPLE 4 :

N-(3-Acetyl-4-pyridinyt)-2,2-dimethyipropanamide

A solution of a-methyl-a-{4-(2,2-dimethylpropionamido)-3-pyridinyl]-
methianol (11 g) and p-yn'dinium dichromate (26 g) in 160 ml! dimethylformamide was
stirred at ambient temperature for twcn;y haurs and thereaft;.r stirred with w_atc}.
basified wiih.sodium carbonate and cxtmctcd.with ether. The organic extract was
washed with water and saturated sodium chloride solution, dried (anhy. MgSO,),
{iltered 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, m.p.



24 recrystallized from50% net hanol in acetonitrile to yield 4.2 g
crystals. d 314-316. ANALYSIS: Calculated for [err] 51. 80%C

7. 61%H " 15. 119N Found: 51. 78%C ' 7. 45%H

15. 039N EXAMPLE 14 (4- Am no- 3-pyri di nyl ) phenyl net hanone oxi me hydrochl ori de
A solution of (4-ainino-3-pyridinyl)phenyl methanone (17 g prepared from
N-(3-fornyl -4-pyridinyl)-2,2-di met hyl propanam deygy utilizing the reaction
schenme described in Exanple 9. 10 and 11 except that phenyt nmagnesi um

chl ori de was used i nstead of cycl ohexyl magnesi um chl oride) and _

hydr oxyl ani ne, BAr S&herems gisre(rearysfpllized f1G0 hakanpye yigldves pagysatsi mped8-a007 err |

for two hours apd thereafter cooled and ..
e ana ylEca sample was oblaqncrpby recrystallizing 3 g from hexane to yield 2.7 g,

m.p. 98-100°.

ANALYSIS:

Calculated for CyH,gN,Oy: 65.43%C  7.32%H  12.72%N
Found: 65.67%C 7.52%H  12.53%N
EXAMPLE S

N-]‘ 3-{1(Phenytmethylamino)ethyl}-4-pvridinyl]-2,2-

dimethyipropionamide dihydrochloride

A solution of N-(3-acetyl-4-pyridinyl)-2,2-dimethylpropanamide (8 g).

' beazylamine (12 g) and p-toluenesulfonic acid rrnonohydrale (0.2 g) in 200 ml xylene
was stifred at reflux with removal of water. After eighteen hours the solution was
-cooled and concentrated and the product purified by flash chromatography (silica, S0%

-ethyl atelate in dichloromethane) to yield 9:4 g solid, m.p. 112-115°. A solution of the
imine (9.4 g) in 100 ml isopropanol and 25 m! methano! was stirred for two hours at
80° with sodium borohydride (2.3 g) and thereafter cooled, stirred with water and
exiracted with ethyl acetate. The orgénic extract was washed with water and saturated
sodium chloride sotution, dried (anhy. MgSO,), filtered and concentrated to 9 g oil.
This olf was purified by flash chromatography (silica, 30% cthyl acetate in
dichioromethane) to yield 6.3 g oil. A 2.3 g portion was converted to the
dihydrochloride salt in ms:&xanol/ethcr 1o yicld 2.3 g solid, mp 205°. This was

recrystalfized from methanol/éther to yield 2.2 g crystals, m.p. 207:209°.

REPLACEMENT SHEET

16 AUG 1999




concentrated. The residue was stirred with water, basified

ith sodi um

carbonate and extracted with dichloronethane. The dried or ¢gppi -
concentrated to 20 g waxy solid. This was triturated with IS} EAtE | q;LHEET
yield 13.6 g solid, mp. 177-179. The filtrate s concentfajed to 4.3 g
oil and thereafter eluted with 10% et hanol in dichl oronet hahe 1&AbIEMH99
silica viaflasghp I - chromat ography to yield an additio 1 .8.¢
product for a tot—%?;gﬁigld of 15.4 g. Eight grans were agaijn el uted wtim—18%
met hanol in di c@mmw@g{z&@rp@h silica viasdiash cqlyg ] raphy
toyield 6.9 g solid. mp- 78-80. A 4.9 g portion was converted to the
hydrochl ori de shbéndi n et sano%tet her to yield &3%H cryega®s, d [err].
ANALYSI S Cal cul ated for [err] 57.729%C 4. 84%H 16. 839N
Found; 57. 729%C 4. 69% 16. 769N

EXSMPLE 6

3-(Batylammo)methyl-4-pyridinamine dihydrochloride

A solution of N-{3-{(butylamino)methyl}-4-pyridinyl}-22-dimethyl-

propananide (7 g) in 150 m! methanol and 15 ml 10% aqueous sodium hydr.oxidc was

stirred at reflux for 16 hours and thereafter concentrated, and the product was purified

by fresh Chromatography (silica, 25% methano! in dichloromethane) {0 yield 4.5 g oil.

Thus el was converted w the dihydrochlorids salt in methanolkther 1o yield 3.7 g solid.

m.p. 25%8-260°,

ANALYSIS: _
- Calolated for CyoH yN;#2HCE: - 47.62%C  159%H
Fousd:  47.53%C 7.50%H  16.44%N

EXAMPLE 7 h ,
4-samino-a-methyl-N-{phenylmethyl)-3-psridinemethanamine

A solution of N-(3-[1(phenylmethylamino)ethyl]-4-pyridinyt]-2.2-

16.67%N

dinethylpropanamide (12.2 g) in 200 m] p-propanol and 25 mt 10% aqueous sodium

tndroxide was stirred at reflux for sixteen boars and thereafier cooled, stirred with

vter and extracted with cthyl acetatefether. The organic extract was washed with

water and saturated sodium chloride solation and thereafier dred (anhydrous

wogretium sulfate), fltered and concentated 0 8.7 g oil. Thds oif was eluted with

X% methano! in dichloromethane throagh silica via flash column chromatography to



EXAMPLE 15 (4- Am no- 3-pyridi nyl)benzenenet hanam ne di hydrochl oride A

sol ution of (4-am no-3-pyridinyl)phenynethanone oxinme (6 g) in 147 m 95%
et hanol was quickly treated with Raney alloy (11 g. 50:50 AI/N alloy) and
then with a solution of sodium hydroxide (11.7 g) in 147 mM water. The
exotherm c reaction was controlled wwth a reflux codenser. The m xture was
cooled to.anmbient tenperature and stirred for f&ur hours. The Raney ni ckel
catal yst (pyrophoric was removed by filtration and washed wi th 50% aqueous

ethanol. The filfrate S ncentrated by repoving .the et anol and t
aqueous resi dué‘csﬁagsg 8‘}%6? d"’\?\f‘l"ﬁddﬂg‘h'l%? B’r?%‘laﬂ‘ﬂ dickpromyg a@‘d”‘(%‘l‘ﬂﬁy‘”“{"‘err])

i £ 20% mut hat Ak SRR T rh e Ao P I b i B o

chromat ogr ap hhﬁc‘?cdb'n%r@d‘l"rc% bgeSls| %am Rebd v{qﬁf Id% ad ol FPbicRloMRR RV Er t ed
to the di hydrochloride salt in nethanol and thereaft-er the nethanol was

through silica via HPLC w0 yield 5.5 g oil. A 3.5 g portion was converted to the

dimaleate ¢aft in methanolfether 10 yield 4.5 g solid. d 78-80°. This salt was
reconvened w the free bese w afford & solid which was recrystallized from 50%
etherfhexane 10 yield 1.9 g crystals. mp. 107-109°.

ANALYSIS:

Calculated for CyHqN;: 1397%C  7.54%H 18.49%N -
Found: 74.17%C 757%H 18.40%N

EXAMPLE S

3-[(Phens Imethylamino)methyl]-4-pyridinamine dihydrochloride

A solution of N-{3-{(ph=zrylmethylamino soethyl]4-pyridinyl]-2,2- .
dimethylpropanamide (8 g) in 200 m! methano} 20 20 m! 10% aqueous sodium
hydraxide was stirred at reflux for. 12 bours and thereafier cooled, stitred with water
and exrxcled with ethyl acetate. The organic extract was washed with water and
saturated wodium chloride solution 2=d thercafier drisd (anhy. MgSO,), filtered and
concentraied to 7 g oil. This oil wzs purified by flash chromatography (silica, 25%
mcthanof in dichloromethane) to give 3.2 g oil. This oil was converted to the
dihydrochloride salt in methano! 10 yield 2.5 g crystads_ d 305-307°,

AN SIS:
Calculsted for Cy3H,7ClI;Ny: 5456%C  5.99%H  14.68%N
Found: 54.56%C S5.88%H 14.60%

REPLACEMENT SHEET
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renoved by evaporation. The solid residue was recrystallized from50%
nmet hanol in acetonitrile to yield 3.7 g crystals. d 280-282. ANALYSI S:
Cal cul ated for [err] 52.95%C 5. 56%H 15. 449%N Found:
52. 949%C 547%H 15. 359N MPLE 1 6
4- Cycl ohexyl -1, 4-di hydropyrl do[ 4, 3-d] pyri m di di hydrochl eri-de A sol ution
of (4-am no -3 pyri di nyl)cycl obexyl met hanami ne (4.7 g) in '

ort hof or mat eEXXMPO.EY gl aci al acetic acid was stirred for
and thereafter cooled and concentrated. The residue was sffirfre
and basi fi ed xpCydlobod]-ur ¢ 22btinetielpbpnandde)el-preigicakk r agt ¢d
di chl onmet hane. The dried (anhydrous naegnesium sulfate) or
concentr at edﬂ%—"é*—‘-@ié oil. This oil was

Q

To an ice-cooled solution of N-(3-formyl-4-pyridinyl)-2,2-
dimethylpropanamide (10 g) in 100 ml tetrahydrofuran was added
cyclohexylmagnesium chloride (2.0 M in ether, 35 ml). After t_hirty 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
(stlica, 20% ethyl acetate in dichloromethane then cthy! 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: i
Calculated for CyH6N,50,: ' . 7031%C  9.02%H"  9.65%N
Found: 70.11%C 9.08%H  9.65%N '
EXAMPLE 10 !

N-[3-(Cyclohexylcarbonyi)-4-pyridinyl]-2,2-dimethyl-

propanamide hydrochloride

Pyridinium dichromate (30 g) was added to a solution of
: a-'cycloﬁexylca-[4-(2.2_-dimcthylpropionamido)-3-pyxidinyl]-methanol
(16 g) und the resultant solutior stirred 16 hours at ambient temperature and thereaf ter
stirred with water, basified with sodium carbonate and e:;tractcd with ethyl
acetate/cther. The organic extract was washed with water and saturated sodium

chloride solution, dried (anhy. MgSO,). filtered and concentrated to 12 g waxy solid.



26 eluted through silica first with 5% nethanol in dichl or onet hane and then

wi th 10% net hanol in dichl oronmethane via flash colum chro

yield 4.6 g viscous oil. This oil was converted the di hydro
nmethanol with ethereal hydrogenchloride to yielg 4.9 crystals
ANALYSI S: Cal cul ated for [err] 54179 6.64
Found: 53. 76%C . 6. 60%H 14. 399N

RFBLAGEVENT: SHEET

d 260- 267"

d

3, 4- Di hydr o- 4-TR¢ Wyd pdifREeR HasediyhRE IR Gilda ol pyhyINcethd e
A sol ution of 4-‘am no-[err -nethyl-N—%

stirred at . . . _
(alumina, cther) to yield 9 g solid, m.p. 80°. Three grams were coaverted

phenyl net hyl ) - 3- pyri df nenet h
(3 g) in trietdigliloonetahgnopichl (126sotilt, Thisdvaylpaciiliad bpedumne clyomd!

“ydrocht-er+de
anam ne

0 sty o

(o the

hydrochlaride salt in ether to yield 3 g solid, m.p. 212-215°, This was recrystaliized

from methanol/ether (1:40) to yield 2.2 g crystals, m.p, 216-218°,

ANALYSIS:
Calculated for Cy7H,sCIN,O,: 62.85%C  1.716%H
Found: 63.25%C 7.671%H 8.61%N

EXAMULE 11

(4-Amlno-3-pyridinyl)cyclohexyimethanone hiydrochloride

A solution of N-[3-(cyclohexylcarbonyl)-4-pyridinyl}-2,2-

dimethylpropanamide (5.5 g) in 100 m! methanol and 10 ml 10% aqueous

8.63%N

sodium

hydroxide was stirred for three hours at ambient temperature and thercafter

concentrated, stirrcd with water and extracted with cthyl acetate. The organic extract

was washed with water and saturated sodium chlocide solution, dried (anhy. MgSQ,),

filtered and concentrated to S g oil. This oil was purified by flash chromatography

(silica, ethyl acetate) o yicld 4 g viscous oil. This was converted to the hydroctdoride

salt in Methanol/ether to yield 4.2 g crystals, dec. 266-270°.

ANALYSIS:
Calculated for C;,H;;CIN,O: 59.87%C  7.12%H
Found: | 59.80%C 7.07%H  (1.S6%N
EXAMPLE (

(4-Aming.3-pycldinyl)cycloticxylmethanone oxime hiydrochlocide

11.64%N

was

|



100- [err] one hour and thereafter cooled and concentr aj
stirred with water-basified with sodi um carbonate-and e
di chl oronet hane. The dried (anhydrous nagnesi um sul fate
filtered and concentrated to 2.4 g oil. This oi13 was el
first wwth ethyl acetate and then with 10% net hanol in
flash col um chronat ography to give 2.1 g oil. This oil
t he di hydronchloride salt in methanol/ether to give 2.1ig solid. This was

recrystal lized from t Lo vi.el [ySl -Se—g—FerT
ANALYSI S:  Cal cul at eﬁ@p@?ﬁéé‘]ﬁ AMfho-5Bytbil ey biote By Gy T T e kS ]
. 13. 5590 Founcthydroxylamiaid hyd¥htoride (10 g) in 70 ml pyridine %8 Sifed a 80%Sro R 27

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 chloride solution. The dried (anhy. MgSO,)
organic layer was concentrated 0 9 g waxy solid. This solid was triturated with
acctonitrile to yield 4.9 g solid, m.p. 155-158°C. Three grarris were converted (o the

hydrochloride salt in methanol/ether to yield 2.8 g solid, m.p. 226-228°C,

ANALYSIS:
Calculated for C;,H3CIN,O: 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)cyclohexylmethanamine dihvdrochloride

A solution of (4-émino-3_-pyridinyl)cyc;lohcxylmthanone oxime (6 g) in 145
mi 95% ethanol was quickly treated with Raney alloy (10.7 g, 50:50 AI/Ni alloy) and -
then with a solution of sodium hydroxide (11.4 g) in 145 ml water. The exothermic
reaction was controlled with a reflux conc.icnscr. 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 reimoving the ethanol and the aqueous residue was extracted with
dichloromethane. The dried (dgnhy. MgSO,) organic layer was concentrated to yield 5 g
oil. This was combined with 0.6 g produ.ct obtained from a trial reduction and eluted
with 20% methanol in dichloromethane through silica via flash column
chromatography to yield 5.0 g oil. This oil was converted to the dihydrochloride salt in

mcthano! and thereafter the methano!f was removed by evaporation. The residuc was



CLAI MS: A conpound having the formula, where [err] v A —
([err])alkyl, phenyl([err])alkyl or phenyl; [err] : ,-;,4«;,;! rogen
([err])alkyl. phenyl([err])alkyl; and [err] is hydron :

cycl oal kyl or phenyl; where the phenyl is optionalljy m)?&%ygjgé ujed with

a ([err])alkyl, ([err])al koxy, halogen or trifluorgny
phar maceutical ly acceptable addition salt the? of . §2. -mw‘ as
defined in aim1l1, which has the.formula [er 'f

defined. in Caiml1, which has the fornula

recrystallized from 50% methano! in acetonitrile to yield 4.2 g crystals, d 314-316°.

ANALYSIS:

Calculated for Cy,H;,ClyN5: 51.80%C  7.61%H 15.11%N
Found: 51.78%C 7.45%H 15.03%N
EXAMPLE 14

(4-Amino-3-pyridinyl)phenylmethanone oxime hydrochloride

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 pheny! magnesium chloride was used
instead of cyclohexyl magnesium chloride) and hydroxylamine hydrochloride (24 g) in
150 mi pyridine was stirred at 90-95° 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 10 20 g
waxy sofid. This was triturated with acetonitrile to yield 13.6 g solid, m.p. 177-179°.
The filtrste was concentrated to 4.3 g oil and thereafter eluted with 10% methanol in
dichlorpmethane through sil;ca via flash column-chromatography to yield an additional
1.8.g product for a total yiclﬂ of 15.4 g. Eight gr;lms were again eluted with 10%
methanol in dichloromethane through silica via flash column chromatography 1o yield
6.9 g sofid. m.p. 178-180°. A 4.9 g portion was converted to the hydrochloride saltin
methanol/fether to yield 3.3 g crystals, d 238-240°,

ANALYSIS:
Calculsted for C;H,;CIN;O: STT2%C  484%H  16.83%N
Found; 57.72%C 4.69%H  16.76%N



[err] 4. The conpound as defined in daim2, where [err] is hydrogen.

5. The conpound as defined in Caim3, Wnere [err] is
The conpound as defined in Caim1l, which is selected fro

consi sting of 4-cyclohexyl- 1 ,4-dihydropyrido[4, 3-d]pyrifa
hydr o- 4- met hyl - 3- phenylnethylpyr|d0[4 3- d]pyr|n1d|ne 3 -pu

- di hyropyrido[ 4, 3-d] pyri m di ne,
1, 4- di hydr o- 4- phenyl pyri do[ 4, 3-d] pyrinmi dine, 1,4 -d| hydro

ACHMENY SHEET
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24din‘ethy|pyri%$,4m?ﬂd] rimdine, 1
4- di hydr o- 4- met iop | met hyl pyri do[ 4, 3-d] pyri m di ne and

1, 4- di hydr o- 4- mat(hiﬂlmﬁqmldimﬂiediﬂnﬂtn&hdﬂiwrnieHitﬁhf’tﬁ:hk)?ide

The conpound

as defined in any one of the preceding clainms for use in the treatnent of

dermat osi s. 8. A pharmaceutical conposition conprising
defined in any one

a conpound as

A solution of (4-amino-3-pyridinyl)phenylmethanone oxime (6 g) in 147 mi

95% ethanol was quickly trealed with Raney alloy (11 g. 50:50 AN alloy) and thea

with a solution of sodium hydroxide (11.7 g) in 147 ml water. The exothermic reaction

was controlled with a reflux condenser. The mixture wes cooled 10 ambient

temperature and stirved for four hours. The Raney oickel catalyst (pyrophorics was

removed by filtration and washed with 50% aqueous ethanol. The filtrate was

concentrated by removing the ethanol and the aqueoss residue was extracted with

dichloromethane. The dried (anhy. MgSO,) organig layer was concentrated o yield 5 g

waxy solid. This solid was eluted with 20% methand! in dichloromethane through

silica via flash column chromatography 1o yield 4.2 g sofid, m.p. 108-110°. This solid

was converbed to the dihydrochioride salt in methand and thereafier the methanol was

removed by evaporation. The solid residue was recrystallized from 50% methanol in

acetonitrife to yield 3.7 g crystals. d 280-282°. -

ANALYSIS: .

Calculated for Cy;H CI;N;: 5293%C  5.56%H 15.44%N
Found: 52.949C 5A47%H 15.35%N

EXAMPLE 16

4-Cycloheyyl-1 4-dihvdropyrido{4,3-d]pyrimidine dihydrochloride

A solution of (4-amino-3-pyridinyl)cyclobsxytmethanamine (4.7 g) in 30 m]

tacthyl orthoformate and 10 mi glacial acetic acid was stirred for one hour at 100° and

thereaflter cooled and concentrated. The residuc was stirred with water and besified

with sodiym carbonate. The product was extracted with dichloromethanc. The dried

(anhiydroug magnesium sulfate) organic layer was coocentrated o 6 g oif. This oif was



of. the preceding clains in an anmount effective for treg
alleviating pain and suitable carrier therefor 9. =
a conmpound of the formula, 29 [err] where [err] is jhydrogen,
([err])al kyl, phenyl ([err])al kyl or phenyl and R3 is orogdhAUG‘W9y
([err])al kyl, cycloal kyl or phenyl; where the phenyl i}s ¢optionally
nono- substituted with a ([erc])alkyl, ([err])al koxy,
trifluoronmethyl group; which nethod conprises r2dacti ndws
formula with a conpound of the fornmula, to obtain said conpound

eluted through silica first with S% methanol in dichloromethanc and then with 10%

methaodt in dichloromethane via flash column chromatography to yield 4.6 g viscous
oil. Thi ail was converted o the dihydrochloride salt in methanol with ethereal .

hydrogeo chioride to yield 4 g crystals, d 260-262°.

ANALYSIS:

Calcutated for Cy3H,oCIoNy: S417%C  6.64%H  14.58%N
Found: 53.76%C 6.60%H  14.39%N
EXAMPLE 17

3.4-Dibydro-4-methyl-3-phenylmethylpyrido{4,3-djpyrimidine
dihvdr ide

A solulic?n of 4-smino-a-methyl-N-(phenylmethyl)-3-pyridinemethanamine
(3 grintriethy! orthoformate (25 mi) and glacial acetic acid (8 mi) was stirred at
100-105%8ar one hour and thereafier cooled and concentrated. The residue was stirred
with \'Na*er..basiﬁcd_ with sodium carbonate-and extracted with dichloromethane. The
dried (avéydrous magnesiom sulfate) organ.ic layer was filtered and concentrated to 2.4
g oil. This oif was eluted twough silica first with ethyl acetate and then with 10%
methianol in ethyl acetate via flash column chromatography to give 2.1 g oil. This oil
wis converied (0 the dilndrochloride salt in mcthanol/elhe;' to give 2.1 g solid. This
was recrystailized from mezhanol/ether to yield 1.8 g crystals, d 244'-246°;

ANALYSIS:
Calculatefor CysH,CIN;: " 58.07%C  S5.52%H  13.55%N

Found- 57.78%C S68%H  13.35%N



10. A nmet hod of preparing a conpound of the formula, [err] 30 -

30 where [err] is hydrogen, ([err])al kyl, phenyl([err])al kyl or phenyl;

R2i s hydrogen, ([err])alkyl, phenyl ([err])al kyl; and [erf}-is. erog_en

([err])al kyl, cycloal kyl or phenyl; where the phenyl S Mnal ly 7
0

nono-substituted with a ([err])alkyl, ([err]-alkoxy, hal w("mf ’WM’

trifluoronmethyl group; which nethod conprises reacting a
formula with a conpound of the fornula. to obtain sald conpound

CLAIMS:
1. A compound having the formula,
H‘ i 'Rz
N .‘N"‘.“..N‘
. REPLACEMENT SHEET,
R;
=~ l 16 AUG 1999
N '
{
- }
where

R ( is hydrogen, (Cy-C¢)alkyl, phenyl(C;-Cg)alky! or phenyl;
R, when present is hydrogen, (C;-Cg)alkyl, phenyl(C;-Cglalkyl; and
R3 is hydrogen, (C{-Cq)alkyl, cycloalkyl or phenyl: where the pheny! is optionally

mono-substituted with a (C;-Cg)alkyl, (C;-Cg)alkoxy, halogen or 1riﬁuoromethyl group;
ora pharmaccuticaily acceptable addition salt thereof.

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

3. The compound as defined in Claim 1, which has the formula
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Ry
Ry
Nl
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4, The compound as defined in Claim 2, where R; is hydrogen.
S. The compound as defined in Claim 3, where R, is hydrogen.
6.

The compound as defined in Chaim 1, which is selected from the group
consisting of 4-cyclohexyl-1,4-dihydropyrido(4,3-d]pyrimidine,
3.4-dihydro-4-methyl-3-phenytmethylpyrido{4,3-d]pyrimidine,
3-btrxtyl-S.4-dihyropyrido[4.3-d]p-yrimidinc, |

- 1,4-dihydro-4-plienylpyrido(4,3-d]pyrimidine,

14-dihyd ro-2_:4-<.iimethylp yﬁzio[4.3-d]pydmidinc.

1 4-dihydro-4-methyl-2-phenylmethylpyrido{4,3-d)pyrimidine and

1,4-dihyd ro-4-methyl-2-phenylpyrido[4,3-d]pyrimidine.

7. The compound as defined in any one of the preceding claims for use in the

treatment of dermatosis.

8. A pharmaceutical composition comprising a compound as defined in any one
of the preceding claims in an amount effective for treating a dermatosis or alleviating

pain and suitable carrier therefor .

A mcthc;d of preparing a compound of the formula,
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where R is hydrogen, (C;-Cg)alkyl, phenyl(C;-Cg)alkyl or phenyl and R; is hydrogen,
(C;-Cglalkyl, cycloalkyl or phenyl; where the phenyl is optionally mono-substitu: ted
with a (C;-Cg)alkyl, (C,-Cg)alkoxy, halogen or trifluoromethyl group;

which method comprises reacting a compound of the formula

NH, NH;
= l R;
N -
N
with a compound of the formula,
REPLACEMENT SHEET

OC,H;
\ 16 AUG %999

R - C-OCHs
OC,H;

to obtain said compound.

10. A method of preparing a compound of the formula,
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where Ry is hydrogen, (C;-Cg)alkyl, phenyl(C{-C¢)alkyl or pheny}; R, is hydrogen,
(Cy-Cealkyl, phenyl(C,;-Cg)alkyl; and Ry is hydrogen, (C;-Cg)alkyl, cycloalkyl or
phenyl; where the phenyl is optionally mono-substituted with a (C;-C¢)alkyl,
(C-Cg)-alkoxy, halogen or m’ﬂuoromelﬁyl group;

which method comprises reacting a compound of the formula

with a8 compound of the formula,

OCHy

- R-C-OGH; 4 =
OGCH;s .

to obtain said compound.
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ABSTRACT

4-Substituted dihydropyrido (4, 3-d)pyrimidines as analgesics and topical
antiinflammatory agents for the treatment of skin disorders.

There are described compounds of the formula

R
1
" R,
[N . "
‘\ . ¢
N°® N
Z ‘ Ry
N\
N -

where

R, is hydrogen, loweralkyl, arylloweralkyl or aryl;

R, when present is hydrogen, loweralkyl, arylloweralkyl,

and

Rs is hydrogen, loweralkyl, cycloalkyl or aryl;

which compounds are useful as analgesics and topical antiinflammatory agents
for the treatment of skin disorders.
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