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The present invention relates to compounds of Fonnula I. 

where 
R1 is hydrogen, loweraJkyt, arylloweralkyt or aryl; 
R2 when present is hydrogen, toweralkyl, atylloweralkyl; 
and 
Ra is hydrogen, loweralkyl, cycfoalkyl or aryl; 
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( I ) 

which compounds are useful as analgesics and topical antiinflammatory agents for the treatment of various 
derma~ses including. for example, exogenous dermatllides (e.g. sunbum, photoallergic dermatitis, urticaria, 
contact dennatitis, alletgic dennatitis).. eitdogenou$ dermatitides (e.g. atopic dermatitis, seborrhetc dermati­
tis, nummutar dermatitis), dermatitides of unknown etiotogy (e.g. generalized exfoliative dermatitis), and 
other cutaneous disorders with an Inflammatory component (e.g. psoriasis). 

The dotted lines present in Fonnula I signify optional bonds. Specifically, Formula I covers two groups 
of compounds depicted by Formula ti and Formula Ill below. 

a, 

.< II ) ( III ) 

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 shatl apply throughout the specification 
and the appended claims. 

The term toweralkyl shalt mean a straight or branched alkyl group having from 1 to 6 carbon atoms. 
Examples of said loweralkyl include methyl, ethyl, n-propyl, iso-propyl. n-butyl, iso-butyf, sec-butyl, t·butyl 
and straight- and branehed-chain pentyl and hexyt. 

The term halogen shall mean fluorine, chlorine, bromine or iodine. . 
The term aryt shall mean a phenyl group optionally mono-substituted with a loweralkyl, loweralkoxy, 

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

betow. 
Throughout the dffcription of the synthetic steps, the notations Rt , Ai and A, shall have the respective 

meantnga given abOve Wiien otherwise stated or indicated. - · 
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STEP A: 

The compound of Formula 1V is allowed ·10 react with a Grignan:I reagent of the formula R,•-Mg·Br 
where R,' is toweralkyl. cydoalkyl or aryl in a routine manner known to the art to afford a compound of 
Formula V. The starting compound of Formula 1V is disclosed in Turner. J. Org. Chem.~ 3401 (1983). 

( IV ) 

STEP B: 

( v ) 

Jl • , 

Compound V ls ~lowed to react wilh pyridinlum dichromate to afford a compound of Formula VI. This 
reaction is typically conducted in a suitable solvent such as dimethylfonnamlde at a.temperature of about O 
to 1so·c. 

(V) + pyrldinium dicb~o11,a;a\11ojea-----.•~ 

~C: 

( VI ) 

R • 
3 

A compound of Formula VII (which Is obCained from STEP 8 when R, Is lowetalkyl, cycloalkyl or aryl: 
and which is the same as Compound 1V when R:i Is hydrogen) ls hydrotyzed to ~ a compound of 
Fonnula VllL This hydrolysis is typically conducted in the presence of aqueous NaOH dissolved In a 
suitable solvent such as lowetalkanol at a temperature of about 20 to 120 • 0. 
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0NH 0 

R3 
a, 

+ H20 ~ 

( VII ) ( VIII ) 

STEP 0: 

Compound VIII is allowed to react with hydroxytamine hydrochloride to afford a compound of Formula 
1X. This teaction is typically conducted in the presence of a suitable solvent such as pyridine at a 
temperature of about 20 to 11 s • C. · 

( lX ) 

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. 

{IX) + Raney alln3• • 

( X· ) 

STEP F: 

COrnpouncl X is allowed to react with an orlho ester of Formula XI to afford Compound UI. This reaction 
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is typically conducted in a suitable sotvent such as glacial acetic acid at a temperature of about 20 to 
120· c .. 

OE~ 

I 
(X) -fRl • c • OEt ( III 

I 
QEt 

( XI ) 

STEPG: 

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

H 

" N-R 
~- 2 

H 

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 
actdic 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 borotiydride is typically conducted in a suitable 
medium such as a mixture of lsopropanol n methanol at a temperature of about 20 to eo• c. 

(VII) + 

/ 
I .. R2 ------i• 

u· 

( XU ) 
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STEP H: 

Compound XII is hydrolyzed in substantially the same manner as in STEP C to afford a compound of 
Formula X11l. • 

( XIII ) 

STEP I: 

Compound XIII is allowed to react with an ortho ester of Formula XI in substantially the same manner as 
in STEP F to afford Compound ll. 

(XI II) + {lfV.:I~)-......i~~ (II) 

Compounds of Formula t 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 
thts invention were ascertained with reference to the·tottowing methods. 

DERMATOLOGICAL TEST METHOOS 

Phospholipase At-induced Paw Edema (PIPE) 

The ability of compounds to pre~ naja na;a (snake venom) phospholipase "2-induced paw edema in 
mate Wistar rats (100.125 g) was measured. PL.Az (3 units/paw) alone or with 0.1 M of the test compound 
was injected in the subplantar region of 1he rat 1eft hindpaw. Immediately subsequent to the injection and at 
two hours post administration lhe paw was immersed In a meR:Ury bath. and paw displacement was 
measured on a recon:ler via a transducer. (Standard: hydrocol'tisone EDso •0.48 M). See Giessler. A.J. et 
at .• Agents and Actions. Vol. 10, Trends In lnftammation Research (1981), ~· 195. 

In Vitro Phosphotipase A2 Assay (PLA2:) 

The ability of a compound to modulate PLAa activity (cleavage of 14 c-dlpatmitoyl phosphatidy1chotine at 
the 2-position to 14c-patmitic acid) was quantltated In this assay. The reaction mixture contained Tris buffer 
(25mM), pH 8.0, calcium chloride (2.0 mM), bovine serum albumin (0.5 mg}, dipalmitoyl phosphatidylcholine 
·(ax10-sM), ('4C1)almi~l)dipalmitoyl phosphatidytcho1ine (Gx103 cpm), porcine pancreatic Pih (3.2 units} 
and Iha test compound. The reaction was run at 37• Cina shaking incubator. The reaction was quenched 
and an internal standard was added in order to determine sample recovery. The samples were loaded onto 
c, a columns. eluted with ethanol, and the iadioactivity was then measured. (standard: quinacrine 
1Cso=3.5x10-M). See Feyen, J.H.M., et al., Joumal of Chromatography 259 (1983), pp. 338-340. 

ArachidoniC Acid-Induced Ear Edema (MEE) 

The purpose of this assay was to determine the ability of a topically-applied compoUnd to prevent 

11ii(i1ilii 
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mouse ear edema induced by topical application of arachidonic acid. Female Swiss Webster mice topically 
received vehicle or test compound (1.0 mgtear) on both ears (10 ul on outer and inner ears). After 30 
minutes. the right ear of all groups received arachidonic acid (4 mgtear) 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 diffetence in right and left ear punch weights for each animal was determined to assess activity. 
(S~: indomethacin EDso = t.5 mg/ear). See Young, J.M. et al .. Invest. Dermatol., 80. (1983), pp 48-
52. ~ 

TPA-lnduced 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 (10'1glear) on the right ear and Whicle on the left ear. The test compound (10 
11gleaf) was applied to both ears. After live hours. ate animals were sacrificed and an ear punch (4 mm) 
was laken from each ear. The difference 1n right and left ear punch weights for each animal was determined 
to assess activity. (Standard: hydrocortisone EDso •47 JLglear). See Young, J.M. et al .. J. Invest. Dermstol .• 
80 (1983). pp. 48-52. 
- Oermatofogical activities for some of the compounds of this inventiOn are presented in Table t. 



TABLE 1 

Compound ZIJ!a* 

co.1 •> co.01 •> 

N• ( 3- C "(butylamino) -

aethyl]-4-pyridinyl)-

2, 2-dimethylpropanamide 

dihydrochloride 

o-methyl-o-[4-(2,2-

dimethylpropionamido)-

3-pyridinyl]-methanol 

N-{3-(l-(phenylmethyl­

amino)ethyl]-4-

pyridinyl]-2,2-

dimethylpropionamide 

dihydrochloride 

4-amino-o-methyl•N­

(phenylmethyl) -3-

pyridinemethanamine 

3-((~henylmethyl-

7 

n.62!. llU IDJI 

<1·.o av> <10 119> 

-74\ -44t 

-45t 

-sit 

11m1rnrr1i11r 
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amino)methyl}-4-

pyridinamine dihydrocbloride 

o-cyclobexyl-o- -35' 

{4-(2,2-dimethyl­

propionamido)-3-

pyridinyl]-methanol 

(4-amino-3-pyridinyl)­

cyclohexylmethanone 

hydrochloride 

(4-amino-3-pyridinyl)­

cyelohexylmethanone 

oxime hydrochloride 

(4-amino-3-pyridinyl)­

-36% 

cyclohexylmethanamine 

dihydrocbloride 

(4•amino-3-pyridinyl)­

phenylmethanone oxime 

hydrochloride 

(4-amino-3-pyridinyl)­

benzenemethanamine 

-sst 

-82% 

-34% 

-28% 

-32t 

•66, 



dihydrochloride 

4-cyclohexyl-l,4-

dihydropyrido[4,3•d]­

pyrimidine dihydrochloride 

3,4-dihydro-4-methyl-

3-phenylmethylpyrido­

[4,3-d)pyrimidine 

dihy~rochloride 

9 

-44t 

* difference in edemo vs control 

-55t 

The compounds of Formula I of the present invention ara useful as analgesic agents due to their abitity 
to alleviate pain in mammals. The activity of the compound is demonstrated in the 2'°i)henyl-1,4-
benzoquinone-induced writhing test in mice, a standard assay for analgesia (Proc. Soc. Exptt. Biol. Med., 
95, 729 (1957)}. Table 2 shows <esults of the test for some 9f the compounds of this invention along with a 
result for a reference compound. 
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TULi 2 

ldfAL9ESXC ACTX!XTJ 

compound PQW \ Inhibition Do•• 
of writhing (a9/k9, a.o.) 

a-methyl-a-[4-(2,2-

dimethylpropionamido)-

3-pyridinyl]-methanol 

34 N-(3-acetyl-4-

pyridinyl)-2,2-

dimethylpropanamide 

3-(butylamino)methyl-

4-pyridinamine dibydrochloride 

4-amino-o-methyl­

N- (phenylmethyl) -3-

pyridinemethanamine 

3-[(phenylmethyl­

amino)methyl]-4-

pyridinamine dihydrochloride 

89 20 

·20 

62 20 

58 20 

40 20 

-------- ... 



o-cyclohexyl-o- 32 

(4-(2,2-dimethyl­

propionanideo)-3-

pyridinyl]-aethanol 

3,4-dihydro-4-methyl-

3-phenylmethylpyrido-

· c 4, 3-d]pyrimidine 

dihydrochloride 

(Reference Compound) 

Propoxyphene 50 

11 

20 

85 20 

3.9 

Effective quantities· of the compounds of the Invention may be administered to a patient by any of the 
various methods. for example, otally as 1n cap$ule or tablets. patenlerally In ~ form of sterite solutions or 
suspenslons. and In some cases Intravenously in the form of sterile solutions. The free base final products, 
white 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. . 

Addi useful for preparing the pharmaceuticall eccepCabte acid addition salts of Ole Invention include 
Inorganic adds such as hydrochloric. hydrobrocnlc. sulfudc, nitric, phosphoric .and pecchlodc adds, as well 
as organtc acids such as taralc. dtrlc. aceUc. succlnlc. maletc, · lumaric and -oxal'ic acids. 

The active compounds of the present lnvenllon may be orally adm1nlstered, for example, with an inert 
diluent or with an edib1e carrier. or they may be enclosed in ge1atin capsules, or U\ey may be compressed 
Into tablets. For the purpose of oral lherapeudc admlntstraaon. the adlve compounds of the Invention may 
be Incorporated with eKdplenls and used In the form of tablets. troches, Capsules. elixirs. suspensions, 
synips, wafens. c:hewlng gum and the Ike.. These preparations should contain at least o.sv. of active 
compounds. but may be varied depending upon the particulat form and may c:onvenlentty be between 4% 
to about 70% of the weight of Ule untL The amount of active compound In such compositions ls such that a 
su1table dosage wtll be ~ned. Preferred comPo$itJons and preparations according to the present 
kwention are prepared so lhat an oral dosage unit form contains between 1.0 • 300 mUlgrams of active 
compound. 

The tablets, pills, capsules. troches and the 1ike may also contain the following ingredients: a binder 
such as m1cro-ctysta1nne cellulose, gum lragacanlh or gelatin: an exdpient such as starch or lactose. a 
dislntegraUng agent such as alglnlc add, Prfmogel. corPStarch and the klc4r. a lubricant such as magnestum 
stearate or Sterotex: a gAdant such as coltotdal slllcon dloxtde; and a sweetening agent such as sucrose or 
saccharin may be added or a ftavoring agent such as peppermint. methyl saricytate. or orange Ravoring. 
When Ille dosage unit form 1s a capsule, It may contain. 1n addition to materials of the above type. a liquid 
carri• such as a fatty on. other dosage unit fonns may contain other various materials which modify the 
physical form of the dos!G• unit. for examf>.l!t, as coatings. Thus, tablets or pills may be coated with sugar. 
shellac. or oCIMt entertc coating agents. A ~ may contain. In acfditloft lo l'8 actMt compounds, sucrose 
as a sweetening agent and certain pttsem11ves. dyes. coloring end flavors. Mateltals U1ed In preparing 
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these various compositions should be pharmaceutically pure and non-to1<ic in ~e amounts used. 
For the purpose of parenteral therapeutic administration. the active compounds of the invention may be 

ineotporated into a sotution or suspension. These preparations should contain at least 0.1 % of active 
compound, but may be varied between 0.5 and about 30% of the weight thereof. The amount of active 
compound in such compositions is such that a suitable dosage will be obtained. Preferred compositions and 
preparations according to the present inventions are prepared so that a parenteral dosage unit contains 
between 0.5 to tOO milligrams of active compound. · 

Examptes of the compounds of lhis· invention include; 
4-cyctohexyl--t.4-dihydtopyrido( 4.3-d]pyrimidine: 
3,4-dihydro-4-methy1-3-phenylmethytpyrido[4.3-d]pyrimidine; 
3·butyl·3.4-dihydropyrido(4,3-d]pyrlmidine; 
t.4-dihydro-4-phenylpyrido[4.3-d]pyrimidine; 
1,4-dihydro-2,4-dimethylpyrido{4,3-d]pyrimidine; 
1,4-dihydro-4-methyt·2-phenylmethylpyrtdo(4,3-d)pyrimidine; 
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 

Ni3-l(Butytarnlno)methyQ-4-pyrtdiny0·2,2-dlmethylpropanarnlde dthydrochlorlde 

A solution of 
N·(3-fonnyl-4-pyridinyl)-2.2-dimethylpropanamide1(1 O g). n·butylamine (7 .1 g) and p-toluenesulfonlc acid 
monohydrate (0.1 g) in 150 ml toluene was stirred at reflux wllh 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 from 
another condensation) in 100 ml isopropanol and 25 ml methanol was stirred for one hour at eo• 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. MgS04 ), filtered and 
concentrated to an oil. This oil 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 oU. An analytical sample was obtained by converting 2.5 g to lhe dihydrochloride salt in methanoVether 
to yield 2.7 g crystals. m.p. 166-168". · 

ANALYSIS: 

Calculated tor CtsHasNi •2HCI: 53.57%C · 8.09CS<tH 12.50%N 
Found: 53.58%.C 8.09%H 12.53%N 

EXAMPLE2 

N-(3-l(Pt\enylmethylamtno)rnethyQ-4-pyrldtnytJ-2.2-dtmethylpropanamlde dll\yclrochtortde 

A solution of 
N-(3·formyl-4-pyridinyl)-2.2-dimethylpropanamide (1 O g). benzylamlne (8 g) and p-toluenesulfonic acid 
monohydrate {0.1 g) in 125 mt 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% ethyl 
acetate in dichlorc>methane) to yield 11.3 g solid, m.p. 105-109". A sotution of the imine (11 g) in 100 ml 
isopropanol and 25 ml methanol was stirred for one hour at 80 • C with sodium borohydrtde (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. MgS04), fi1tered and concentrated to 12 g oil. This oil 

'Turner, J. org. Chem., 48. 3401 (1883) 
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was purified by flash chromatography (silica, 50% ethyl acetate in dichtoromethane) to yield 5.5 g oit•. An 
analytical sample was obtained by recrystallizing 3.2 o from ethanol/ether to yield 3.0 g crystals, m.p. 168· 
110·. 

ANALYSIS: 

Calculated for CuHnN-i0•2HCC: 58.38%0 6.80%H 1t.35%N 
Found: 57.9S%C 6.83%H 11.21%N 

EXAMPLE3 

ac·Methyl·cxi4·(2,2·dlmetbylprop1onamldo)·a.pyrldlnyQ·methanol 

To an ice-cooled solution of 
N-(3·formyl-4-pyriclinyt)-2.2-dimethylpropanamide'(8 g) in 150 ml tetrahydrofuran was added methytmag· 
nesiutn btomide (3.0 M in ether. 30 ml). After Ulirty minutes lhe reaction mixture was stirred with saturated 
ammonium chloride solution. basified with sodium catbonate 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 C12Ht1N20z: 64.84%C 8.16%H 12.61%N 
Found: 64.82%C 8.23%H 12.580/oN 

' EXAMPLE4 

N·(S.Acetyl+pyrldlnyl)·2,2·c:llmeth.ytpropanamlde 

A solution of 
a·methyl-cr-(4-(2,2-dimethylpropionamido)-3·pyridinyl}-methanol (11 g) and pyridinium dichromate (26 g) in 
100 ml dimelhylformam1de was stirred at ambient temperature for twenty hours and therealter stirred with 
water, basffied with sodium carbonate and extraeted with ether. The organic extract was washed with water 
and saturated sod'wm chloride solution. dried (anhy. MgS04.). filtered and concentrated to 11 g waxy solid. 
This solid was purified by Dash chromatography ($itlca, 20% ethyl acetate in dichtoromethane) to yield 7 g 
solid, m.p. 95•. Six grams were recrystallized lrom hexane to yield 4.8 g crystals. m.p. 9&-100•. An 
anatytical sampte was obtained by recrystallizing 3 g from hexane to yield 2.7 g, m.p. 98-100 •. 

ANALYSIS: 

Calculated for Ct2H15NiOz: 1 G5.43%C 7.32%H 12.720/oN 
Found: 65.67%0 7.52%H 12.530/oN 

EXAMPLE& 

N-[3-(1·(Phenylmethylamlno)ethyQ-4-pyr1dlnylJ·2.2·d1methy1proplonamlde dlhydrochlorlde 

'This oil was converted to the dihydrochloride salt in methanol/ether lo yield 5.5 solid, 
m.p. 1ea-11o•c. 

'Turner, J. Org. ctiem., 48. 3401·3408 (1983) 

iliiiim1r 
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A solution of 
N·(3-acetyl-4-pyridiny1)-2,2~imethytpropanamide (8 g), benzytamine (12 g} and ~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 chromatography (silica. 50% ethyl 
acetate in dich1oromethane) to yield 9.4 g solid, m.p. 112-115•. A sotution of the lmine (9.4 g) in 100 ml 
isopropanol and 25 ml methanol was· stirred for two hours at ao• wllh sodium borohydride (2.3 g) and 
the<eafter cooled. stirred with water and extracted with ethyl acetate. The organic extract was washed with 
water and saturated sodium chloride solution, dried (anhy. MgSO&). fdtered and concentrated to 9 g oil. This 
oil was purified by flash chromatography (silica, 30% ethyl acetate in dichlc>romethane) to yield 6.3 g oit. A 
2.3 g portion was converted to the dihydrochloride salt In me1hanol/ether to yield 2.3 g solid, m.p. 205 • . 
This was recrystallized from methanollether to yield 2.2 g crystals. m.p. 207·209 • • 

ANALYS1S~ 

catculatecf for CtStiz1~NaO: 59.37%C 7.Q81{.H 10.94%N 
Found: 59.20%C 6.92%H t0.89%N 

EXAMPLE& 

3-(Butylamlno)methyl-4-pyrldlnamtne dthydrochlorlde 

A solution of . 
N-(3-{(bulylamino)methyl}+pyrldinyl}-2.2~imelhylpropanamide {1 g) in 150 mt methanol and 15 ml 10% 
aqueous sodium hydroxide was stirred at renux for 16 hours and thereafter concentrated, and the product 
was purified by flash chromatography (silica, 25% methanol in dichlorornethane) to yield 4.5 g on. This oil 
was converted to the dihydrochtoride satt in methanoVether to yield 3.7 g solid, m.p. 258-260•. 

EXAMPLE7 

ANALYSIS; 

Calculated for C10H11H3•2HCI: ' 47.62%C \ 7.59%H \ t6.67%N 
Found: 47.53%0 7.50%H 18.44%N 

4-Am1na.a-methyl-N·(phenylmethyl)·3-pyrldlnemethanamtne 

A so1ution of 
N-{3-(1-(phenylmethylaf:ninO)elhyl]-4-pyridinyl}-2Uimethy1propanamkSe (12.2 g) in 200 mt n-propanol and 
25 mt 10% aqueous sodium hydrox1de was stirred at reflux for sixteen hours and 1hereafter cooled. stirred 
wilh water and extracted with elhyl acetaJefelher. The organic extract was washed with water and saturated 
sodium chloride solution and thereafter dried (anhydrous magnesium sulfate). filtered and concentrated to 
8.7 g oil. This oil was eluted with 20% methanol in dichloromelhane through silica via flash column 
chromatography to yteld 8 g oil. This oil was eluted with 10% methanol In dich1oromethane through silica 
via HPLC to yield 7 g oil. Following unseccessful attempts to purify this oil as salts, the reconverted free 
base was again eluted with 20% methanol Jn dichlotOmethane through silica via HPLC to yield 5.5 g oil. A 
3.5 g portion was converted to the dimaleate salt In methanoVethel' to yield 4.S g solid. d 78-80 • • This satt 
was reconverted to the free base to afford a solid which was recryS1allized from 50% etherlhexane to yield 
1.9 g crystals, m.p.107·109•. 

ANALYSIS: 

Celculated for 01•H11N3: 73.97%C 7Ji4%H 18.49%N 
found: 74.17%C 7.57%H 18.40%N 
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EXAMPLES 

3-((Phenylmethylamlno)methyQ-4-pyrldlnamtne dlhydrochlorlde 

A solution of 
N-(3·((phenylmethylamino)methyl)-4-pyridinyt]-2,2-dimethylpropanamide(8 g) in 200 ml methanol and 20 ml 

t0% aqueous sodium hydroxide 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 sodium chloride 
solution and thereafter dried (anhy. MgSO, ). littered and concentrated to 7 g oil. This oil was purified by 

flash chromatography (silica, 25% methanol in dichtoromethane) to give 3.2 g oil. This oil was converted to 

the dihydrochloride salt in methanol to yield 2.5 g crystals, d 305-307 • . 

ANALYSIS: 

Calculated for CnH11 ClaHa: 54.56%C 5.99%H ' 14.68%N 
Found: 54.56%C 5.88%H 14.60%N 

EXAMPLES 

a-Cyclohexyl-cr-(4-(2,2-dimethylpropto~amldo)-3-pyrldlnyO·methanol 

To an ice-cooled solution of 
N-(3-formyl-4-pyridiny1)-2,2-dimethylpropanamide (10 g) in 100 mt tetrahydrofuran was added cyclohexyl­
magnesium chloride (2.0 M in ether, 35 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, 
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 CnHacH202: . 70.31%C 9.o2%H 9.65%N 
Found: 70.11%.C 9.0S%H 9.65%N 

EXAMPLE10 

N-[3-(Cyclohexylcarbonyl)-4-pyrtdlny0·2.2-dlmethytpropanamlde hyclrochlortde 

Pyridinlum dichromate (30 g) was added to a solution of 
a-cyclohexyl-a-[4-(2.2-dlmethylproplonamldo)-3-pyrldinyl]-methan (16 g) and the resultant solution stirred t6 

hours at ambient temperature and thereafter stirred with water, basified with sodium carbonate and 

extracted with ethyl acetate/ether. The organic extract was washed with water and saturated sodium chloride 

solution, dried. (anhy. MgS°'>· filtered and concentrated to 12 g waxy solid. This was purified by flash 
chromatography (silica, 10% ethy~ acetate in dlchtoromethane) to yield t 1 g solid. This was purified by 
column chromatography (alumina, ether) to yield 9 g solid, m.p. 80 • • Three grams were converted to the 
hydrochloride salt in ether to yield 3 g solid, m.p. 212-215°. This was recrystallized from methanoVether 
(1:40) to yield 2.2 g crystals, m.p. 216·218•. 

ANALYSIS~ 

Calculated for Ct7HasCINz02: 
Found: 

62.85%C I 7.76%H I 8.83%N 
83.25%.C 7.87%H 8.81%N 
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EXAMPLE 11 

(4·Amlno-3-pyrkltnyl)cyclohexylmethanone hydrochloride 

AsoluUon of 
N-{3-(cyclohexy1carbony1)-4-pyridinyl)-2.2~imethylpropanamide (5.5 g) in too ml methanol and 10 ml 10% 
aqueous sodium hydroxide was stirred for three hoUrs at ambient temperature and thereafter concentrated, 
stirred with watet and extracted with ethyl acetate. The organic extract was washed with water and saturated 
sodium chloride solution. dried (anhy. MgSO.). 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 hydrochloride 
salt in methanoVether to yield 42 g crystals, dee. 266-270•. 

ANALYSIS: 

Calculated for C12 Hu ClffaO: 59.87%C· 7.1~H I t1.84%N 
Found: 59:80%C 7.07%H 11.58%N 

EXAMPLE12 

(4-Amlno-3-pyrldlnyl)cyclohexylmethanone oxlme hydrochloride 

A solution of 
(4-amino-3-pyridinyl)cyclohexylmethanone (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 chloride solution. The dried (anhy. MgS04} organic layer was concentrated to 9 g waxy 
solid. This solid was triturated with acetonitrile to yield 4.9 g solid, 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: 

catculated for c,2H11Cl~O: \ S6.35%C \ 7.09%H 16.43%N 
Found: 56.30%C 7.t7%H 18.07%N 

EXAMPLE13 

(4-Amlno-3-pyrldlnyl)cyclohexylmethanamlne dlhydrochlortde 

A solution of 
(4-amlno-3-pyridinyl)cyclohexylmethanone oxime (6 g) ln 145 ml 95% ethanol was quickly treated with 
Raney alloy (10.7 g, 50:50 Al/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 condenser. The mixture was cooled to ambient 
temperature and stirred for four hours. The Raney nickel catalyst (pyrophorlc) 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 5 g oil. This was combined with 0.6 g product obtained from a trial reducUon and eluted with 20% 
methanol in dichtoromethane through strica via ftash column chromatography to yield 5.0 g oil. 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 acetonitrife to yield 4.2 g crystals, d 314-316°. 

ANALYSIS: 

Cetcufated for Ct2Hz1C'2Na: 51.80%C 7.8t%H 15.11%N 
Found: 51.78%0 7.45%H 15.Q3%N 
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EXAMPLE 14 

(4·Amlno·i.pyrldlnyl)phenylmethanone oxlme hydrochtorlde 

A solution of (4-amino-3-pyridinyl)phenylmelhanone (t 7 g prepared from 
N-(i.formyl·4epyridinyl)-2.2-dimethylprapanamide by utilizing the reaction scheme described in Example 9, 
10 and 11 except that phenyl magnesium chloride was used instead of cycloheicyl magnesium chloride) and 
hydroxylamine hydroch\oride (24 g) in 150 ml pyridine was stirred at Q0.95 • for two hours and thereafter 
cooled and concentrated. The residue was stirred with water, baSifted with sodium carbonate and extracted 
with diehtoromethane. The dried organic layer was concentrated to 20 g waxy solid. This was lriturated with 
acetonitrite to yietd 13.6 g solid, m.p. 177.179•. The filtrate was concentrated to 4.3 g oil and thereafter 
eluted with t0% methanol in dichloromethane through siliea via Rash column chromatography to yield an 
additional 1.8 g product for a total yield of 15.4 g. Eight grams were again etuted with 100/o methanol in 
dichlotomethane through silica via flash column chromatography to yield 6.9 g solid, m.p. 178-180•. A 4.9 
g portion was convected to the hydrochtoride salt in methanol/ether to yield 3.3 g crystals. d 238-240 • . 

ANALYSIS: 

Calculated for Ct2HtzCINsO: 57.72%C 4.84%H 16.831'.N 
Found: 57.72%C 4.69%H t6.76%N 

EXAMPLE15 

(4-ArnlnQ-3..pyrldlnyt)benzeneritethanamtne dlhydrochlorlde 

A solution of (4-amino-3-pyridinyl)p,henylmethanone oxime (6 g) in 147 ml 95% ethanol was quickly 
treated with Raney alloy (11 g. 50:50 Al/Ni 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 stirred tor 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. MgS~) organic layer was 
concentrated to yield 5 g waxy solid. This solid was eluted with 20% methanol in dichloromethane through 
silica via flash column chromatography to yield 4.2 g solid, m.p. 10&-110•. This sorld was converted to the 
dihydrochloride salt in methanol and hnafter the methanol was removed by evaporation. The solid 
resk:lue was reaystatlized from 50% methanol in acetonitrile to yield 3.7 g crystals, d 280-282 • • 

ANALYSIS: 

Calcutated for Ct2H1sClzNs: 52.95%C 5.56%H 15.44%N 
Found: 52.94%C 5.47%H 15.35%N 

EXAMPLE16 

4-CVclohexyl-1,4--dthydropyrldo[4,3-cQpyrlmldfne dlhydrochlorUle 

A solution of 
· ' (4-amlno-3-pyridinyl)CyclOhexylmethanamlne (4.7 g) in 30 ml triethyl orthofonnate and 10 ml glacial acetic 

acid was stirred for one hour at 100• and thereafter cooled and concentrated. The residue was stirred with 
water and basitied with sodium carbonate. The product was extracted with dichloromethane. The dried 
(anhydrous magnesium sulfate) organic layer was concentrated to 6 g oit. This Oil was eluted through silica 
first with 5% methanol in dichloromethane and then with 10% me1hanot in dichloromethane via flash column 
Chromatography to yield 4.6 g viscous oil. This oil was converted to the dihydrochloride salt in methanol 
with ethereal hydrogen chloride to yield 4 g crystals, d 260-282 • • 
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ANALYSIS: 

Calculated for C12H1sCtaNi: · 54.17%C 6.64%H l 14.58%N 
Found: 53.760/oC 6.60%H 14.390/oN 

EXAMPLE 17 

3,4-0lhydro+methyl-a.phenylmethytpyrfdo[4.3-d)pyrfmldfne dlhydrochlorlde 

A solution of 
4-amine>-a-methyl·N·(phenyl~ethyl)-3-pyridinemethanamine (3 g) in triethyl orthoformate (25 ml) and glacial 
acetic acid (8 ml) was stirred at 100-1 OS• 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 oif .was eluted 
through smca 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 to yield 1.8 g crystals. d 244·246 • . 

ANALYSIS: 

Calculated for C1sH17ClzN3: 58.07%C 5.52%H 13.55%N 
Found: S7.78%C 5.68%H 13.35%N 

iiii~i&f 
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Cl alms 

1. A compound having"the formula, 

where 
R1 is hydrogen, loweratkyl, arylloweralkyl or aryt; 
~ when present is hydrogen, loweralkyl, arylloweralkyl; and 
A, ls hydrogen, toweralkyl, cycloalkyl or aryt; 
or a pharmaceutically 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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4. The compound as defined in Claim 2, where R, is hydrogen. 111111111111111111111111111111 
* C L H S * 

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

6. The compound as defined in Claim 1, which is selected from the group consisting of 4-cyclohexyl-1,4-
dihydropyrido[4,3-d}>yrimidine, 3,4-dihydro-4-methyl-3-phenylmethylpyrldo[4,3-d]pyrimldine, 3-butyl· 
3,4-dihydropyrido[ 4,3-d]pyrimldine, 1,4-dihydro-4-phenylpyrido[ 4,3-d]pyrimidine, 1,4-dihydro-2,4· 
dimethyfpyrido[4.3-d)pyrimidine, 1,4-dihydro+methyl-2-phenylmethylpyrido{4,3-d)pyrimidine and t ,4-
dihydro-+ntethyl-2-phenylpyrido(4,3-d)pyrimidine. 

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

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

where R1 is hydrogen, loweralkyl, arylloweralkyl or aryl and ~ is hydrogen, toweralkyl, cycloalkyl or 
aryl; which method comprises reacting a compound of the formula 

with a compound of the formula, 

i'Hs 
R. - C - OC2Hs 

. I 
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to obtain said compound. 
l 1111111111111 lllf 11111111 1111 

* C L M S * 

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

wher~ R1 is hydrogen, loweratkyl, arylloweralkyl or aryt; Ra is hydrogen, loweralkyl,. arylloweralkyl; and 

Ra is· hydrogen. loweralkyl, cycloalkyt or aryl: which method comprises reacting a compound of the 

formula 

with a compound of the formula, 

rHs 
tt 1 - C - OC 2H5 

\ 

to obtain said compound. 


