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20+ [err] 25 wherein Rerr] 1is
hydﬁqgén alkyl (err]-Cferr]), -cocqerr]Clerr]Herr] or N N
d’nethylanlnoechyl Rlerr] is nono- or poly-substituted phenyl

wherein the substituents are alkyl (Cl.err]-Clerr]), alkoxy((err]-Cerr]),

30 chl oro, brono, trifluoronethyl, hydroxy,
phenyl , am no, nonoal kyl - (C[err] . err])am no,

diagﬁyj#éiqﬁ{] Cerr])amno, alkyl- . - {Gerr]-derr])keto,

prope car boxyl, oxyacetic acid, oxyacetic aci d ethyl ester,

sul fam | am do, N, N—dlalkyI(C[err] C[err])sulf : fam | am do,

N- et hyl pi perazi nyl, piperidinyl, 1Himdazol-1- 10 yl,

1H-triazol -1-yl, 1H be zim dazol-2-yl, 1-naphthyl,

This Sheet Has Been Replaced

MR

Title: 4,5,6-Substituted-N-(substituted~

-phenyl)-2-pyrimidinamines

3
BRIEF SUMMARY OF THE INVENTION
10 This invention relates to new organic compounds
and; more parficularly, is concerned with novel 4,5,5-sub-
stituted-Nr(substituted-phenyl)-2—pyrimidinaﬁiﬂes naving
anti-asthmatic activity which may be represenﬁed by the
s . Zoliowing structural formula:

N
(V1]

wherein R, is hydrogen, alkyi( Cl-c3), -COCOzczﬂ5 or N,N-
-dimethylaminoethyl; R2 is mono- or poly-substituted pheny.
wherein the substituents are alkyl(cl-C6), alkoxy(Cl-C3),'

30



cyelgpentyl, 3, 4-di net hyl benzyl or moi eties of the formla:

[err] wherein Ris alkyl(Clerr]-Cerr]), - X is oxygen
(-6) or sul fur (-$), mis 1-3, nis 2 or 3, R6 is hydrogen,
alkyl (Clerr]-(err]), alkoxy . = (Cerr]-derr]),chloro, brono, iodo or
trifluoromethyl, Rlerr] is 1H— -imdazol -1-yl or norpholino and
Rlerr] is alkyl(derr]-derr]), phenyl or nonosubstituted phenyl
wherein the substituents are al kyl 30 (C[grr]-C[err]), hal ogen or
trifluoromethyl; Rerr] is 2-pyridinyl, €% 3-pyridinyl, 4-pyridinyl,
2-met hyl - 3-pyridinyl, 6-nethyl-3- -pyridinyl, 2-furanyl,

5- net hyl - 2- furanyl~ 2 5-di et hyl - 3- ranx . 2-thienyl, 3-thienyl,

5- met hyl - 25t hi eny§b QF?ﬁm#RﬁmOv 1°d°»tqﬁkﬁﬂuﬁfpmeﬂ By¢nabydypxy, phenyl,

2-benzof uranyl, 2am s | dhdrwodtion n%,( Bialiy1ec\-0x) daino, alkyl-
4- (pyri di ne KFOXI 906 | chléﬁé)aml (@i V & &L be@ino, alkyl

ndol
1- net hyl - 1Fprrr088) 9;*tthnu3ﬁﬂ qﬂylogg,p§ﬁfgbny, °xa¥ﬁ9F1ﬁe?ﬁ§?’|%%W€EF=1°
di met hyl am nopheng¢idrethyk etstiedy sul familamdidoyl ﬁnﬂﬁdphéhyu(CBE65)$uls .
hydr ogen or al kyl er efiyQkmi ele
aykyI?C[err] C[gré fié#3&§1u§J#ﬁ§§Z¥?ﬁ i C dlﬁyl pipb§1gg§g§?agpeim1dazol 1
aci d- addi 1Pon sal¥%s t Hirtepiazol '1'Y1 B- en21m1dazolzz-y1 -naphthyl,

cyclopentyl, 3,4-dimethylbenzyl or moieties of the formula:

0

7/
-COZR,-NH-g-R,-NR-E—R,-Of(CHZ)n-N\R ;

15 : .
0 /R CHO N-OH q-OCH3

-g-nn-(cnz)n-n\ , -cu-cu3,g-cn3, -C-CH,,

’ - | g:ZCH -NHCH @l\‘R D —QG

-(CHz)m-R7 -X-(CH )m-R7 and -X-CH @ N-R8

25 wherein R is alkyl(C,-C ), X is oxygen (-0-) or sulfur (-S-),
m is 1-3, o is 2 or 3, R5 is hydrogen, alkyl(c -C ), alkoxy
(Cl-C ),chloro, bromo, iodo or trlfluoromethyl R7 is 1EK-
-imidazol-1-yl or morpholino and Rg is alkyl(C ), phenyl
or monosubstituted phenyl wherein the substituents are alkyl
30 (CI-C3), halogen or triiluoromethyl; Rq is 2-pyridinyl,
3-pyridinyl, 4-pyridinyl, 2-methyl-3-pyridinyl, 4-methyl-3-
-pyridinyl, 2-furanyl, S5-methyl-2-furanyl, 2,5-dimethyl-3-
-furanyl, 2-thienyl, 3-thienyl, 5-methyl-2-thienyl, 2-pheno-
~-thiazinyl, 4-pyrazinyl, 2-benzofuranyl, 2-(pyridine-N-oxide),
3-(pyridine-N-oxide), 4-(pyridine-N-oxide), 1H-indol-2-y1,
1H-indol-3-yl, l-methyl-lH-pyrrol-2-yl, &4-quinolinyl, 4-pyri-
-dinyl methyl iodide, dimethylaminophenyl or N-acetyl-N-
-methylaminophenyl; R, is hydrogen or alkyl(cl-c3); and Rg
is hydrogen or alkyl(Cl-C3): and the pharmacologically
acceptable acid-addition salts thereof. -
This Sheet Has Been R

S mr
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-3- . = The present invention also includes novel conpositions

of ﬁatter conLgLnLng—%he~avae “defi ned conmpounds which are usef ul
for treating asthna, aIIer % a4seases |nflannat|on and di abetes
i n mamral s. TheThip e conprlses 5 ‘processes of preparing

t he conpounds mnt t he above formula.

[ Non- prepubllshed |scloses 2- Am no- 4--subst - 5-

(hydroxy or al-koxy pyr|n1d|nes useful for the<reatnent of

pul nonary, inflanmmatory, allergic and cardi ovascul ar 10 di seases] .
DETAI LED DESCRI PTI'ON OF THE | NVENTI ON The novel conpounds
of the present invention ar by ¥4 erlals
havi ng ch?aet eristic The r%ﬁ?ﬁ%gpglorﬁ}rémagidaagbss%(’)r;t{l?@résggleoé't Colrhe ey
are in 15 gepes tF ionmro hghat taxt (@ntd inimgdtiec ahavesdef inesh campounds
| over al kanol s, C@ﬁﬂéﬂf£¥énu§é¥dfﬂﬁ6kCﬁﬂgéﬁlné“éiéﬂdﬂﬂfbﬂlerglc dlseases,

f or mam de, dlchlorogfthane acet Qf %p he, I'T ke, lfi % neral |y
insol ubl e in wat et ammation an ia (gamma e inventidn also

4,5, 6-substi t ut ededmpyises drovessess £ preparuigm:h!r esmﬁound\semtntm‘in the

general be pr red. as t rth in the followi ng reaction
cchemes. "BY §8é‘pe of tie 'above forni-.@ o |

[err] DETAILED DESCRIPTION OF THE INVENTION
The novel compounds of the present inventiom are
obtainable as crystalline materials having characteristic

melting points and absorption spectra. They are in

15 general sparingly soluble in organic solvents such as
lower alkanols, chloroform, tetrahydrofuran, N,N-dimethyl-
formamide, dichloromethane, acetone and the like, but are
generally insoluble in. water.

20 The novel 4,5,6-substituted-2-pyrimidinamines of
the present invention in general may be prepared as set
forth in the following reaction schemes.

Scheme I
Rs g
23 ? ?4 (Lower | (L;wer _ T 74 75
R3~C—CHa “""?&'“2 Alkoxy)z = gp-c-c=c—N(kENeD),
2 2 3
+
30
o
Base /C )
HaN
35
4

2 -

wherein R;» RZ’ 3 R4 and Rsare as hereinabove deifined.
In accordance with Scheme I, a heteroaryl (R )

alkanoyl (Rﬁ) compound 1, e.g 2- acetylpy?1d1ne, -2~ acetyl-



wherein Rerr], Rerr], Rerr], Rerr] and Rerr] are as hereinabove

def i*ned. I n accordance with Schene |, a heteroaryl
(Rlerr]) al kanoyl (R err]) compound 1, e. g 2- acetylpyrldlne
2-acetyl - _ : : -4- furan,
3-acetyl t hi ophene, 2-acetyl-6-nethyl pyridine, 2- proplonyl pyr|d|ne
or 3-propionyl pyridine and the |ike, i,s reacted with a di (I ower

al kyl)-formam de or acetamn de di (1 oner alkyl) acetal 2, e.g:;

N, N- di met hyl f or mam de

5 furan, 3-acetylthiophene, 2-acetyl-6-methylpyridine, 2-
propionyl pyridine or-3-propion§1 pyridine and the like,
is reacted with a di(lower alkyl)-formamide or acetamide
di(lower alkyl) acetal 2, e.g; N,N-dimethylformamide
dimethylacetal or N,N-dimethylacetamide dimethylacetal at’

10 an elevated temperature in the range of about 50°C. to
about 150°0C.for from about 4 to 24 hours to produce the
3-di(lower aikyl)aminoacrylophenqne 3. The acrylophenone
3 is then reacted with an appropriately substituted
phenylguanidine (R1)(R2), 4 as the base or as the carbo-

15 nate, sulfate, nitrate, hydrochloride or dihydrochloride
salt in an inert solvent such as absolute ethanol, n-
propanol, isopropyl alcchol or 2-methoxyethanol and the
like, by heating at the reflux temperature for from 6-48
hours. The product S is separated by the partial evapora-

20 - tion of the solvent, then cooling and collected and
recrystallized in a conventional manner from solvents such
as n-propyl alcohol, isopropyl alcohol, absolute ethyl
alcchol or 2-methoxyethanol and the like and combinations
of solvents such as chloroform/hexane, dichorcmethane/-

25 hexane or isopropyl alcohol/ethylene glycol monomethyl
ether and the like.

Scheme II

30
.ﬁ—“—Rz
35 A H2504
Ethanol, [Mineral HC1
Isopropyl Alcohol |Acid HNO3
Or Dichloromethane . H3PO4

5 v &



di met hyl acetal or N, N-di methyl acetam de di nethyl acetal at 10 an

eIevated tenperature in the range of about 50[err]C to about

150[err] C.for fromabout 4 to 24 hours to produce the 3-di (I ower

al kyl ) am noacryl ophenone 3. The acryl ophenone .. 3 is then reacted with
~an appropriately substituted phenyl guanidine (Rlerr])(Rerr]), 4 as

t he base or as the carbo- 15 nate, sulfate, nitrate, hydrochl.oride or

di hydr ochl ori de salt in an inert solvelt such as absol ute ethanol,

n- propanol i sopropyl al cohol or 2- nethoxyethanol and the

l'i ke, by ating t he refl eratur or from The
product 51s sep é?tf }H’hyzﬂaggpalR 5‘5 5?75 azg as hFFSﬁn3P°f’ﬁe8§SFOQ
t hen cooling and coIIectedImndccordancheﬂnyhtshhemedlﬁo aheanchst 4963k~

manner from sol Ves’Ustr%Llﬁ‘UE  2-py3idl E:%Bﬁ%:ﬁah%ﬁ'a%a ESQBV 89!'50?388“8&

absol ute et hyl ox e
conbi nat i ons eaQﬁn&uﬂnv@nﬁ91§@@ﬁ é@céhﬁérébgpﬁ#ﬁexaﬁbaneﬂeh@ﬁgnﬁphahe/-
25 hexane or 413UHdIPYr dicHQroticttanes %}éﬁ%c@eea%hykoom cempe&aer
and the | d<e ?che |1 30 (te

i ture and reacted with a mineral ac such as sulfuric

acid, hydrochloric acid, nitric acid or phosphoric acid
and the.like, dissolved in absolute ethanol or isopropyl
alcohol and the like, the 4,5,6-substituted-2-pyrimidin-
amine acid addition salt § is precipitated on standing for

15 30 minutes and chilling for several hours.

Alternatively; acid addition salts may be formed
with organic acidds such as citric acid or maleic acid and
the like by dissolving the desired 4,5,6-substituted-2-
pyrimidinamine in hot,'absolute'ethanol or 2-methoxy-

20 - ethanol in the presence of the organic acid. - Cooling
provides the desired compounds as solids.

The novel compounds of the present invention are
highly active as antiasthmatic and antiallergic agents as
will be demonstrated hereinbelow.

25 . The bronchospasm of allerg1c asthma is a conse-
quence of the release of mediators, such as histamine and
slow-reacting substances from masts cells. The role of
mediator release in the induction of an asthmatic attack
has been fully reviewed and documented; see Kaliner, M.

30 and Austen, K. F., Bronchial Asthma Mechanisms and

' Therepautics, E. B. Weiss, Editor, Little, Brown and
Company, Boston, 163, (1976); Lichtenstein, L. M.,
Asthma-Physiology, Immunopharmacology and Treatment,
Second International Symposium, L. M. Lichtenstein and K.

35 F. Austen, Editors, Academic Press, New York, 51, (1979);

 and Bell, S. C., et al., Annual Reports in Medicinal
Chemistry, 14, 51, H. J. Hess, Editor, Academic Press, New
York, (1979).

The novel compounds of this invention have been
tested by the procedure of Lichtenstein, L. M. and Osler,
A. G., J. Exp. Med., 120, 507-530 (1964), which evaluates



- 5- 5 wherein R err], Rerr], Rerr], Rerr] and Rerr] are as

her ei mabove defi nd. In accordance with Schene |1, when
the 4,5, 6- substltuted 2-pyri m di nam ne product 5 is di ssol ved by
heating in a solvent such as absol ute ethanol, isopropyl al cohol or
di chl oronet hane, then stirred at roon1tenpera- 10 ture and reacted
with a mneral acid such as sulfuric aci d,  hydrochloric acid,
nitric acid or phosphoric acid and tké-1ike, dissolved in absolute
et hanol or i sopropyl ~al cohol and the |ike, the

4,5, 6-substituted-2-pyrimdin am ne acid addij.i

preci pi taged on shandbnbltnroﬂ_?mmpc’uw i i Bty media q{:ga(lhd‘r’&?gé

hours. lease f£bhC{mMindBdgicaly sxidiiliateds aiUanIbprQMQISREd
wi th organic aC|5§s such as citric acid or naleic acid and the |ike
by di ssol ving t hBeRgeRE8d 4 5, 6- substit ut ed- 2- pyrimdinamne in
hot, absol ute etmanoboﬁCeﬁtnmtéd) 1§KBufferethanoI in the presence of the

organi c acid. Cooling pissol¥ v Syt Esdd fith EIBRIEES, b, 4Dlg &E

The novel conpounds of the rese |nvent on are %b%%h éﬁﬁ SR
antiasthrpgtic anﬂ‘ran!tlaafrésg?%ea%%ﬁt sReagent Gradey |BH . £ 19
her ei nbel ow. 25 Chem.cal Co. ) id heudr DELdws pastren ftaldivgia Simdhwalame

conse- g ée of the rel ease of nedi ators, such as histam ne and
sl ow reacting suB t Zndd&@FFom nasts cell's. The rol e of medi at or
rel ease in the | Hdmahi Adbokian asthmatic attack has been fuIIy

revi ewed and docunent ed,; scg 'éﬁ%m;éﬁlaao ) (3@Uﬁb/&@jen K. F.

Bronchi al Asthma Mechani sms Therepautics, E. B. Wiss, Editor
Little, Brsown angalcium an'mumAJSi =" 63, (1976); Llchtensteln L.
M, Ast hma- PhySI ol gade tmmvﬂmmslwgvespdcﬁimlwrmth calcium
Second Internatio mp Li cht enst dfatdust en,
Edi t or s, Acaden1ER$P€§é? agbﬂa%?t? and ?H@ﬁ,ug‘ghfggﬁﬁﬁ %%f??ys. C., et
al ., Annual Repoftisi-f Bafifernal Chemi stry, 14, 51, H J. Hess,
Editor, Academ c Press, NeW 3o m1 ng%gcn(QQYQQX Tris Buffer and 1.0 ml of
20 - human albumin are diluted to 100 ml with water.

Tris ACM Buffer
A 10 ml portion of 10X Tris Buffer, 1.0 ml of
human albumin, 0.8 ml of calcium stock and 0.2 ml of
magnesium stock are diluted to 100 ml with water.
25 Rabbit Antihuman IgQE
Behring Diagnostics (Generally used at 10 ug

protein/ml final concentration}.
House Dust Mite Extract (Dermatophagoides Farinae)

Strength 1:100 (Q :v) allergenic extract,
30 Hollister-Stier Labs. Generally this is diluted 1:1000 to
1:10,000 (considering the vial as stock).

Other Allergens

Interdermal solutions or intramuscular prepara-

tions for hyposensztxzat;on, Hollister-Steir Labs. The

35 £inal concentration used is on the order of 1 PNU/ml.
Separation of Leukocytes from Human Blood and Challenge

Eighty milliliters of blooed is withdrawn from
subjects with known histamine release to anti-IgE, ragweed
antigen or other specific allergen, .using four 20 ml
heparinized tubes. This 80 ml of blood is m1xed with



The nowel conpounds of this invention have been tested by the

procedure of Lichtenstein, L. M and GCsler, A G, J. Exp. Med.
120, 507-530 (1964), whi ch eval uat es

- 6- 5 the ability of conpounds to i nhi bit nedi at or (hi stam ne)

rel ease frominmunol ogi cally stinul ated human basophils. Reagent s
10X Concentrated Tris Buffer .72 ssolve 140.3 g of sodium
chloride, 7.45 g of 10 Trizma-Tris Pre-Set, Reagent Grade, pH 7.6, at

25[err] C (sl gma ¢ 29 ml o o@%@l&%l %ﬁ)taﬂui{]ﬁf bLE! Snaf"\@éf{réé’e Une la(f 'gn@f

vol une

Cheni cal Co.) (3@@1@’&#9 15.‘he bl@&%l%ﬁ@“ﬁégﬁ@sﬁﬁﬁm%’é@ room temp-
Made to O. 075 M QﬁMﬁ@Sﬂﬁ%V@Wmlwﬁdly%%kﬁbﬁﬂte centrsfu@slaﬁaék hmiﬁate

and magnesi um chl ori.de hexah

10 l portion of 2 GRaER & st aevelors betwogn thehﬁﬁ%nc'%mm? plasnd’
diluted to 100 ni(60<90 wrintites). Theliplash@M(Boplelayer £rom each tubeA i)

T D% Sk Ao%aPigi 5 pibek Hleranarers QIR0 ABURONE Sy
with water. polycarbonate tubes. The plasma is centrifuged for 8
minutes at 110X G at 4°C. The supernatant is carefully
poured off as completely as possible and the cell button
is resuspended in 2-3 ml of Tris-A buffer using a sili-
15 conized Pasteur pipet. The resuspension is accomplished
by drawing the liquid gently in an out of the pipet, with
the tip below the liquid until an even suspension of cells
is obtained. Sufficient Tris-A buffer is then added to
bring the volume in the tube to about 45 ml and the tube
20 is centrifuged at 110X G for 8 minutes at 40C. The super-
' natant is poured off and the cell button is resuspended
and centrifuged as described above. The supernatant is
poured off and the cell button is suspended in 2-3 ml of
Tris-ACM buffer to make the final volume sufficient to
25 allow addition to the reaction tubes.
Reaction tubes containing anti-IgE or antigens,
either alone or with test compound in a total volume of
0.2 ml are prepared and placed in a 37°C bath. The cells
are warmed to 379C and frequently swirled to ensure an
30 even suspension, while-l.d.ml aliquots are added to each
reéction tube. The tubes are then incubated for 60 min-—

utes at 379C, vortexing the tubes gently every 15 minutes

to keep the cells evenly suspended. When the reaction is

complete, the tubes are centrifuged at 4°C for 10 minutes

35 at 1500 rpm to sediment the cells. One ml aliquots of

supernatant are transferred to 12 mm by 75 mm polyethylene
tubes and 0.2 ml of 8% perchloric acid is added to each
tube. Blanks and totals are included in each test. The
blanks have cells and all reagents except antigen or anti-
IgE. The totals contain 0.24 ml of 8% perchloric acid,
one ml of cells and 0.2 ml of buffer. All samples are



25 - Rabbit Antihuman I gE - Behring D agnostics

(Gbnerally used at 10 [err]g protein/m final concentration).

House Dust Mte Extract (Dernatophagoi des Fari nae)

Strength 1:100 (w v) allergenic extract, 30 Hol |i ster-stier Labs.
Generally this is diluted 1:1000 to 1:10, 000 (considering the vial
as stock). Ot her Al |l ergens ' . Interdermal sol utions
or intranuscul ar prepara- . - tions for hy&osen5|t|zat|on

Hol i ster-Steir Labs. The 35 ™ final concentration used is on the order
of 1 PNU m . Separation of Leukocytes from Human Bl ood and

Chal | enge 5 then centrzfuﬁbah'ﬂs Felmbvei tRé Spﬁcitkiwté q:mﬁém.avm from
subj ects with knqwn hi st > Lelegse to. antk léhé & 4 A gen
or other specifi == ~OEH——o Sy o
This 80 m of bl Qtethesd nlxed mnth 5 20 m of sallne
containing 0.6 g “of dextro n f g%ﬁi

~allowed to sedinment at roo%‘?‘f‘§ dutofalled m?%?%?ehﬁxéé&pﬁ) rbonat e

centrifuge tubes $4faganian, R-ggshaia Analy fBiecheme; it/ b’%ﬂ/\e
cells and pPdasma J. ImmunodQ- %tﬁb&hﬂ.e?) ziﬂe(m‘ﬁsﬂf’ax{doﬁ based dr ou:neach

e oo o ¢ el hehell BE' RO TRt S8 4. | PPl 0 MR o
G at 4[err]C. Th&hsaper 2aTanleRs (2as580ul |y
“fHe automated system consists of the following

Technicon Autoanalyzer II. components: Sampler IV, Dual-

15  Speed Proportioning Pump I1I, Fluoronephelometer with a
narrow pass primary filter 7-60 and a secondary filter
3-74, Recorder, and Digital Printer. The manifold used is
the one described by Siraganian vide supra, with the
following modifications: the dialyzer is omitted; all

20 pumping tubes pass through a single proportioning pump
with large capacity and twice the volume of sample is
taken for anaylsis.

. The automated chemzstry consists of the following

steps- Extraction from alkalzne saline into butanol, back

25 extraction into dilute hydrochloric acid by addition of
heptane, reaction of histamine with o-phthaldialdehyde
(OPT) at high pH and conversion of the OPT adduct to a
stable fluorophore with phosphoric acid. The reaction
product is then passed through the fluorometer. The full

30 scale response is adjusﬁed to S0 ng histamine base with a
threshold sensitivity of approximately 0.5 ng.

Calculation of the Results of Histamine Release Tests
The instrument blank (wash) is substracted from

the ng histamine of each sample. Then the ng histamine of
35 each sample is divided by the mean of the three totals
(cells lysed with perchloric acid) to obtaxn percent
release.
Control samples contain antigen but no test
compound. Blank {(or spontaneous release) samples contain
neither antigen nor test compound. The mean of the blanks



poured of f as conpletely as possible and the cell button IS
resuspended in 2-3 m of Tris-A buffer using a sili- 15 coni zed Past eur
pi pet. The resuspension is acconplished by drawing the liquid
gently in an out of the pipet, with the tip below the lLiquid until
an even suspension of cells is obtained. Sufficient Triiss-A buffer is
then added to bring the volune in the tgbe t o about 4§ m and the

t ube 20 is centrifuged at 110X G for 8 mindfes at 4[err]C. The super-
natant is poured off and the cell button is resuspended and
centrifuged as described above. The supernatant is poured of f and

h Il b Tri
Ehg r(‘:ienal VL%TSREI@‘T}% Ci egﬁqtda%) "rg aﬁ'{ Rﬁa@f(ﬁﬂq {(ﬁ?ﬂi %qxlhggr eacfr on{?g%es
Reaction tubes cdirmicentyods andytest ganpaunds. either alone or with
test conpound in a total vahdmedns for ccﬂat%:dﬁ AP w&o%ﬂﬁoﬁﬁd Ei‘éﬁﬁ&' in

a 37[err] C bath. The cells are warnmed to 37[er d frequently

swirled to ensur @& copputed, apd Lhe, meswht 9% 12 tfs(f‘] r?P“‘QPP&Got@ 5?%"

added to each  puted @aCipeticenth®f Tontrdle by rthe Fornulaybated for 60
m n- utes at 37[err]C, vortexing the tubes gently every 15 m nutes

to keep thepcells evenly suspendeq, pils¥anlilife FAEdsd) with Test csagehsae
the tubes are centrifuged 3004fKe

sediment the cells. One n aliqudt igtamine Rm;‘t"aﬁ‘m&FQ Br ansf erred

to 12 nmm by 75 nm pol yet hyIVQ'lQes obta:kié@%@'ﬁiﬂ‘e%éﬂt Sont¥nkeatRbRS! &
acid is added to,ea Bl ks and tqtals are included in each

h b
test. The 5= nﬁgmﬁg\‘f@ &9 te 2R d550aithgeROBFERRL i -
| gE. The total s ¢ratdon anzammew%qula)rsua daildbition ofohésthmbhe

cells and I5 2 M roieldbehy 14hka’Pgres¥i®n. A compound is considered
active if the ICgqg is 348 uM.
. The results of this test on typical compounds of
this invention appear in Table I.

20

25

30

35



- 8- 5 then centrifuged to renove the precipitate protein. Assay

of Rel eased Hi stam ne by the Automated Fluoronetric Met hod

This aytomated nmet hod has been described by Siraganian, R P., in
Anal . Riochem, 57, 383 (1974) and 13- J. I'mmunol. Methods, 7, 283 (1975)
and i s baséd on the manual nethod of Shore, P. A, et al., J.

Phar macol . Exp. Ther., 217, 182 (1959). The aut onat ed
system consi sts of the follow ng Techni con Aut oanal yzer |

conmponents: Sampler IV, Dual- 15 Speed Proportioning Pump 111,

Fl uor onephel oneter with a narrow pass pr+thery filter 7-60 and a
secondary filter 3-74, Recorder, and Digital Printer. The manifold
used is . the one described by Siragani an vide supra, with the

fol l owing nodifications: the dialyzer is &BLEed all 20 punpi ng tubes
pass through a single proportlo Il n - Wth large capacity and

twi ce the volume of sanple E&Mﬂﬁ%uw The
automat ed cheni stry consgananéiogheaiby|Swimglated Hﬁ@%aﬁﬁ@ion from
al kal i ne saline into _butano ac extraction rnto difute

hydr ochl ori c aci d {by addltlon of hept ane, reaction of histlam ne w th
o- pht hal di al dehydsg (OPT) at hlqﬁmmmunﬂiconver5|on of the |GCEodata)]t
to a SEabl e fluorophare with phosphoric acid The reactio
product is then pc r-ou e flu oneter scal_e
response is adj ust| gi‘gGaﬁgTP\"g’f‘%? Tﬂs@%X%"’Q‘PYn‘“"qzilﬂ “esHot 77
sensitivity of app ter 0.5 ng. Cal cul ation of the Rdgsults of
Hi st am ne Rel ease |}eg - Eﬂnﬁﬁ; ﬁhﬂnﬁ sh)
substracted from -E 5& ﬁndx 1) N %%]lee{‘n# sanpl-e. ]'tl\t:la gnlj
hi stam ne of 35 sanp e |s d|V|ded by the nean of the thrge totals
10 N-(4-Methoxypheny1)—4-(3-pyr1d1ny1)-2- 1.4
pyrimidinamine .
ErPhenyl—4-(3-pyridinyl)—2-pyrimidinémine 0.9
N-(4-Acetylpheny1)-4-(3-pyr1dlny1)-2- 0.8
pyrimidinamine
15 N-(4-Fluorophenyl)-4-(3-pyr1d1nyl)-2- <48
pyrimidinamine
N-(4-Methoxyphenyl)-4-(2-pyr161ny1)-Z-pyrzmz- 8.3
dinamine
Nh(4-uethoxypheny1)-4-(4-pyr1d1ny1)-2-pyr1m1-' 1.0
20 dinamine
N—(4-Fluoropheny1)-4-(4-pyr1d1ny1)-Z-pyrimi- 1.9
dlnamxne
N-(4-Bromopheny1)-4-(3-pyr1d1ny1)-Z-pyrimx— 2.3
dinamine _
2
3 4~(3-Pyr1d1ny1)-N-[3—(tr1f1uoromethy1)phenyl]- 0.7
2-pyrimidinamine, hydrochloride '
4-(2-Pyr1d1nyl)-N—[B-(trzfluoromethyl)phenyl]- 2.9
2-pyrimidinamine
N-(4-Methoxypheny1)-4 (2-thienyl)-2-pyrimi- 3.9
30 d1nam1ne
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(cells lLysed with perchloric acid) to obtain percent rel ease.

Control” sanples contain antigen but no test conpound. Bl ank (or
spont aneous rel ease) sanples contain nei t her antigen nor test
conpound. The nean of the bl anks o :
-9- 5 (three replicates) is subtracted fromthe percent rel ease
for controls and test conpounds. The nmeans for control and
test conpound groups are conputed and the result for a test conpound
is com put ed as percent of control by Lffoornula: 10
100 X % Hi stam ne Rel ease with Test Conpound : %
Hi stam ne Release in Controls Val ues obtained at different
concentrations of test conpounghgEe USnitenealqul ate an 1Cerr] (the
concen- tration in [err] M whi i causes a b50% T nni bition of histam ne
15 rel ease) by fTnear regressron. A conpound 1s considered actijve
if the ICJerr] is 48 [err]M Compound The results of tHiXCgpdsMiqn
typi cal conpounds jof _ this invention appear in Table |I. 20
5 N-(4-BEthylphenyl)-4-(l-methyl-lH-pyrrol-2- <48
yl)=-2-pyrimidinamine
N-Phenyl-4-(2-thienyl)-2-pyrimidinamine 31.7
gr(3-Chloro-4-methylpheny1)-4-(3-pyridiny1)—2- 9.3
pyrimidinamine .
10 N-(3-Methylphenyl)-4~ (Z-pyrzdznyl)-Z-pyrzmz- 0.7
dxnamzne
Hr(B-Methylphenyl)-4-(4-pyridiny1)-Z-pyrimi- 9.4
dinamine i
. N-Phenyl-4-{4-pyridinyl)-2-pyrimidinamine 0.9
15
N—(B-Methylphenyl)-4-(3—pyrzdinyl)-2-pyr1m1- 1.5
dinamine
N-(4-Ethylphenyl)-4~(4-pyridinyl)=-2-pyrimi- 7.7
dinamine

20 N-{4-Ethylphenyl)-5-methyl-4- (4-pyr1diny1)-2- <48

pyrimidinamine
N—(4-Ethylpheny1)-4-(3-pyrzdxny1)—2-pyr1m1- <48
dinamine
N-(4-Bthylpheny1)-4-(2-pyr1d1ny1)-2-pyr1m1- 2.1
dinamine
25 :
N—(3-M£thy1pheny1)-4 (Z-thxenyl)-z—pyrxml- 0.3
dinamine
4-(2-Furany1)-N-phenyl-2-pyrimidinamine . 48
4—(2—Furany1)-N-(3-methylphenyl)-z-pyrxmz- 3.5
30 dinamine .

N—(4-Ethy1pheny1)-4 (6-methyl-3-pyr1d1ny1)-2- 13.4
pyrimidinamine
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TABLE I (contiaued)

-10-

pyrlmzdznamlne

‘Compound ICgq(uM)
Nb(4-Ethy1phenyl)-6-methy1-4-(6-methy1-3- 19.1
pyridinyl)=-2-pyrimidinamine
N-[4-(4-Methy1-1-pxperaz;ny1)phenyl]-4-(2- <24
thienyl)-2-pyrimidinamine
g—(4-Ethylphenyl)-4-pyzazinyl-z-pyrimidinamine 2.8
Nb(3-Methylphenyl)-4-pyraz;ny1—2-pyr1m;- ' 5.4
dinamine
N-(2-Methylphenyl)-4~(4~pyridinyl)-2-pyrimi- 3.9
dinamine
N—(3-Ethy1phenyl)-4 {4~-pyridinyl)-2-pyrimi- 10.6
dinamine
N-(2,5-Dimethylphenyl )~4-(4-pyridinyl)-2- 47.1
pyrimidinamine
N—-(2, 3-Dimethylphenyl)-4-(4-pyridinyl)-2- ) 20.2
pyrimidinamine
Nb(B-Methylphenyl)-4-(3-thienyl)-2-pyr1midzn- 3.8
amine
N-(2, 5-Dimethy1phenyl)-4-(2—pyridlny1)-2— <48
pyrim;dxnamine
N‘(B S-Dimethylphenyl)-4~(4-pyridinyl)-2- 4.4
pyr;midznam;ne :
N—l-Naphthaleny1-4-(4-pyr1d1ny1)-2-pyr1m1d1n- 31.3
amine
N-(3, 5-D1methy1pheny1)-4-(2—pyr1d1ny1)—2- 1.0
pyrxmldxnamine
N-l-Naphthaleny1-4-(2-pyr1d1nyl-2-pyr1m1d1n- 3.0
amine
N-(2, 4-Dimethylphenyl)-4-(4-pyridinyl)-2- ©24.0




| nhi bition of Hi stam ne Rel ease from | munol ogi cal |'y

Stinul ated Human Basophils Conpound

I err]([err]M 5 4- (2- Furanyl ) -5-met hyl - N- phenyl - 2- pyri m di n-

17.7 am ne 4-(4-Pyridinyl)-N-[(3-trifluoronethyl)phenyl]-
32.0 2-pyrimdinamne 10 N- (4- Met hoxyphenyl ) - 4- (3-pyri di nyl) - 2-
1.4 pyri m di nam ne N- Phenyl - 4- (3- pyri di nyl)-2-pyri m di nam ne
0.9 N- (4- Acetyl phenyl)-4-(3-pyridinyl)-2- 0.8
pyri m di nam ne 15 N- (4- Fl uor ophenyl ) - 4- (3-pyridi nyl) - 2- <48
pyri m di nam ne N—(4-thhoxypheny|)-4-(51%nuﬂ dinyl)-2-pyrim -

8.3 di nam ne N- (4- Met hoxyphenyl ) - (4-pyridiny|)-2-pyrin1-
1.0 20 di nam ne N- (4- Fl uoro henyl) 4-(4-pyridinyl)-2-pyrim -
1.9 di nami ne N- (4- Br ££38AY di nyl ) - 2- pyri ni -

2.3 dinanire———————-—4—@3-PyL+dhnyL}—AL+8—++#+44+K#4¥E*¢&L+9heﬁy+ﬁ-
0.7 2- pyrim di nam ne, hydrocrnéwﬁég%nd ICsq (uM)

5 4-(4-Pyrzdlny1)-N-(2 4 G-trzmethylphenyl)—z- 10.5
pyrimidinamine
4-(2-Furany1)-N—(d-methoxyphenyl)—Z-pyrzmzdln- <48
amine
N-{4-(4-Methyl-l-piperazinyl)phenyl]-4-(2- <24

- 15 N-Cyclopentyl-4-(2-pyridinyl)-2-pyrimidinamine 2.2

10 pyridinyl)-2-pyrimidinamine
4-(2-Furanyl)-N-[3-(trifluoromethyl)phenyl}-2-| <48
pyrimidinamine :

N~-{4-Fluorophenyl )-4-(2-furanyl )-2-pyrimidin- 13.3
amine

N-Phenyl-4-(4-pyridinyl)~2-pyrimidinamine, 3.5
compound with 2-hydroxy-1l,2,3-propanetricar-
boxylate (2:1)

N-Pheny1-4 (4-pyridinyl)=-2-pyrimidinamine, - 1.0
20 (z)-2-butenedicate (1:1) _

NbPhenyl-4-(4—pyr1dinyl)-2-pyr1mldinam1ne, 3.0

sulfate

NbPheny1—4-(4-pyr1dxnyl)—z-pyrlmidlnamxne. 1.2

dinitrate

25 . N—(4-Ethy1phenyl)-4-(4-pyr161ny1)-2-pyr1midxn- 17.7
amine, pyridine-l-oxide -

N-(3,4-Dimethylphenyl)-4- (2-pyr1d1ny1)-2- 5.9
pyr;midinamxne .

N-(4-Methoxyphenyl)-4- (3-th1enyl)-2-pyr1mxdin- 15.6
30 amine

N-(3-Ethylphenyl)-4-(2-furanyl)-2-pyrimidin- 9.7
amine ,
4-(1H-Indol-3-yl)-N-phenyl-2-pyrimidinamine 3.0

35



4- (2-Pyridinyl)-N-[3-(trifluoronethyl)phenyl]- 2.9

2-pyrimdi nam ne N- (4- Met hoxyphenyl ) -4-(2-thienyl)-2-pyrim -
3.9 30 di nam ne- 35 , TABLE |
(conti fued) - Conpound .
ICerr]([err]M 5 N- (4- Et hyl phenyl ) - 4-(1- net hyl - 1H pyrrol - 2-
<48 yl')-2-pyrim di nam ne =
-14~-

TABLE I (continued)

Compound ICs50(uM)
5 N-(2-Methoxy-5~-methylphenyl)-4-(4~pyridinyl)- 6.9
2-pyrimidinamine
N~(3-Methylphenyl)-4-(l-methyl-1H-pyrrol-2- 9.4
yl)=-2-pyrimidinamine ‘
N-(3-Ethylphenyl )-4-(2-thienyl)-2-pyrimidin- 48.0
amine .

10 o
N~(3~Ethylphenyl)~4~(3~thienyl)-2-pyrimidin- -1.1
amine
4~(1H~Indol-2-yl)-N-(3-methylphenyl)~2-pyrimi~ 2.2
dinamine

15 4~[[4~(4-Pyridinyl)=-2-pyrimidinyl Jaminol- 27.5
benzoic acid, methyl ester
N~-(3-Methylphenyl)-4-(4-quinolinyl)-2-pyrimi- 10.9
dinamine
N~Phenyl-4-(-4-quinolinyl)-2-pyrimidinamine 3.0

.20 |n~(4~Ethylphenyl)-4-(4-quinolinyl)-2-pyrimi- 4.0
dinamine
4~(2~-Pyridinyl)-N-[3-(trifluoromethyl )phenyl]- 3.0
2-pyrimidinamine, sulfate:
N~(3-Methylphenyl)-4-(2-thienyl)~2-pyrimidin~- 3.0

25 arine, sulfate '
4~(2~Furanyl)=-N-[3-(methylphenyl) ]~2-pyrimi- 3.0
dinamine, sulfate
N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine, 3.3
phosphgte

30 N-(3,5-Dimethylphenyl)-4-(2~furanyl)-2-pyrimi- 0.7
dinamine .

N~(3,5-Dimethylphenyl }-4-(2~thienyl)-2-pyrimi- 4.3
dinamine .
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N- Phenyl-- 4- (2-t hi enyl) - 2- pyri m di nam ne 31.7

N- (3- Chl or o- 4- net hyl phenyl ) - 4- (3- pyri di nyl ) - 2- 9.3 pyri m di nam ne
10 N- ( 3- Met hyl phenyl ) - 4- (2- pyridi nyl)-2-pyrim - 0.7
di namfe -, N- ( 3- Met hyl phenyl ) - 4- (4-pyridi nyl )-2-pyrim - 9.4
di nam ne N- Phenyl - 4- (4- pyridinyl)-2-pyrim di nam ne _ 0.9
N- ( 3- Met hyl phenyl ) -4-(3-pyridinyl)-2-pyrim - 1.5 di nam ne
N- (4- Et hyl phenyl ) -4-(4-pyridinyl)-2-pyrim - Y di nam ne 20
N (4- Et hyl phenyl ) -5-net hyl - 4- (4-pyridinyl)-2- <48 pyrim di nam ne
N-(4- Et hyl phenyl ) -4-(3-pyridinyl)-2-pyrim - ~15«<48 di nam ne
N-(4- Et hyl phenyl ) - 4-(2-pyridinyl )-2-pyrim - _ 2 1 25 . .
N- ( 3- Met hyl phenyl ) - 4- (2-t hi enyl.) - 2- pyri m - di nam ne
4- (2- Fur anyl ) - N- phenyl - 2- pyr|n1d|na@ﬂﬁéE_L_LsggE&g&&__
4- (2 Furany|) N(\h_me,w*l_p,h_en\/l\_? n\/rlm- 3.5 30 di mone ﬁ
| ) - 2- 13.4 r| I nam rle
N- (4- Et hyl phenyl ) 44- ( 6- et hyl - 3- pyrlchrgggund py éLo(uu)
5 §~(2.44Difluorophenyl)-4-(4-pridinyl)-2- <48
pyrimidinamine
N-(2, 4~D1f1uorophenyl)-4-(3-pyrzdlny1)~2- <48
pyrlmxdznamlne
N—(B-Methylphenyl)—4-(5-methy1-2-th1eny1)- 1.4
10 2-pyrimidinamine
N-(2, 6-Difluorophenyl)~-4-(4-pyridinyl)-2- 2.9
gyrimidinamine

4-(4-Pyrld1nyl)-Nh[3-(tr1f1uoromethy1)phenyl]- <48
2-pyrimidinamine, sulfate

15 N-(4-Methoxyphenyl)-4-(3-pyridinyl)=-2-pyrimi- | <48
dinamine, sulfate

N-Phenyl-4-(3-pyrzd;nyl)-2-pyr1mzdznam1ne, 3.0
sulfate
4-(3-Pyr1d1ny1)-N—[3-(trzfluoromethyl)phenyll- 2.6
20 2-pyrimidinamine, sulfate
N—Phenyl-A-(4-pyr;d1nyl)-Z-pyrlmldznamzne, 3.0
dihydrochloride .
N-[4-(1, 1-Dimethylethyl)phenyl]-4-(3-pyridin- 0.7
yl)-2-pyr1m1dxnam1ne
25 N=(2, 6-D1£1uorophenyl)-4-(3-pyr1d;ny1)-2- 22.0
pyrimidinamine
N-(4-Ethylpheny1)-4-(5-methy1-2-thzeny1)-2- 36.3
pyrimidinamine
N-[(3, 4-Dimethylphenyl )methyl]-4- (2-pyr1diny1— 39.8
30 2-pyr1m1d1nam1ne
N-{3,5-Dimethylphenyl)~4~(3-pyridinyl)-2- - 3.0

pyrzmldlnamlne, sulfate

N‘(3 S-Dimethylphenyl)-4-(3-pyridinyl)-2- ' 3.0.
pyrimidinamine, phosphate

35



35 -12-

TABLE | (conti nued) Conpound
IClerr]([err]M 5 N- (4- Et hyl phenyl) - 6- net hyl - 4- ( 6- et hyl - 3-
19.1 (. ._ pyridinyl)-2-pyrinidinam ne

N- [ 4- (4% MBt hyl -

1- pi perazi nyl ) phenyl ] -4-(2- <24

t hi enyl)-2-pyri m di nam ne

N- (4- Et hyl phenyl) - 4- pyrazi nyl - 2- pyri m di nam ne 2.8 10
N- ( 3- Met hyl phenyl ) - 4- pyrazi nyl - 2- pyri m - 5.4 di nam ne
N (2- Met hyl phenyl ) -4-(4-pyridinyl)-2-pyrim- -16- 3.9 di nam ne

10
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30
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TABLE I (continued)

Compound IC5q(uM)
N-(3-Methylphenyl)-4- (18~pyrrol-2—yl)—2- 11.1
pyrimidinamine
4-(5-Methyl-2-furanyl)-N—(3-methylpheny1)-2- 2.0
pyrimidinamine
4-Hethyl-6-(S—methyl-z-thlenyl)-N-phenyl-z— 24.8
pyrimidinamine
N-[4~(Dimethylamino)phenyl ]-4~ (4—pyr1&1ny1)-2— 3.8
pyrimidinamine
N-(3-Methoxyphenyl)-4-(4-pyridinyl)~2-pyrimi- 0.4
dinamine
N-(3-Methoxyphenyl)-4- (2-pyr1d1nyl)-2-pyr1mi- 0.2
dinamine
N-[4-(D1methylam1no)pheny1]-4-(2-pyr1d1nyl)-2- 2.7
pyrzm;dznamxne
N-(3-Methoxyphenyl)-4-(3-pyr1d1ny1)—2—pyr1m1- 0.3
dinamine
N-(3,5-Dimethylphenyl)-4-(3-pyridinyl)-2- 0.8
pyrimxdinamxne '
4-[[4-(3-Pyrid;nyl)-2-pyr1m1d1nyl]amino]- 12.4
benzoic acid, ethyl ester
N,N-Dimethyl-N*'~[4- (3-pyr1d1ny1)-2-pyr1M1d1n- 3.7
yiT-1, 4-benzenediamine
4-(2, 5-Dimethy1-3-furanyl)—N—phenyl-z-pyrimx- 2.0
dlnamxne
N,N-Dimethyl=-N'~[4-(4-pyridinyl )~2-pyrimi- 0.4
dinyl)benzenediamine, trihydrochloride
4-(2, 5-D1methy1-3-furanyl)-N-(B-methylphenyl)- 28.5
Z-pyrlmzdxnamlne

4.1

4-(2,5-Dimethyl-3~furanyl)~N-(3,5-dimethyl-~
phenyl-z-pyrzmxdxnamlne .
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TABLE ' (continued)

N- (3- Et hyl phenyl ) - 4- (4- pyri dinyl)-2-pyri ni - 10. 6 15 di nam ne

N- (2, 5- Di net hyl phenyl ) - 4- (4-pyridinyl)-2- 47.1 pyri m di nam ne
N (2, 3- Di net hyl phenyl ) -4- (4-pyridinyl)-2- 20. 2 pyri m di nam ne
20 N—(B Met hyl phenyl ) - 4- (3-t hi enyl ) -2-pyrim din- 3.8 am ne

N- (2, 5- Di met hyl phenyl ) - 4- ( 2-pyri di nyl) - 2- <48 pyri m di nam ne
N- (3, 5- Di net hyl phenyl ) - 4- (4-pyri di nyl) - 2- 4.4 25 pyrim di nam ne
N- 1- Napht hal enyl - 4- (4-pyridi nyl)-2-pyrim din- 31.3 am ne

N- (3, 5- Di net hyl phenyl ) -4-(2-pyridinyl) - 2- 1.0 pyri m di nam ne
N 1- Napht hal enyl - 4- (2-pyridi nyl -2-pyrimdin- =-17- 3.0 am ne

N- (2, 4- Di net hyl phenyl ) - 4- (4-pyri di nyl) - 2- 24.0 pyri m di nam ne
35 : '

+N-dimethyl-1l, 4-benzenediamine

Compound ICg5q0(uM)
N,N-Dimethyl-N‘'~{4~-(2-pyridinyl)-2~pyrimidin- 4.4
le—l 4-benzenediamine, dihydrochloride
4-(2,5-Dimethyl~-3-furanyl )-N-{4-ethylphenyl)- 19.2
-2-pyrimidinamine
N,N-Dimethyl-N'-[4-(3-pyridinyl)-2-pyrimi- 1.7
dznyl]-l 3-benzenediamine
3-[[4-(2—Pyr1d1ny1)—2-pyr1m1d1ny1]am;nolben- 3.0
zoic acid, ethyl ester '
N,N-Dimethyl-N'~[4~(2-pyridinyl)-2-pyrimidin- 0.5
ylT-1, 3-benzened1am1ne
4-[[4-(3-Pyridinyl)=-2-pyrimidinyl Jamino]phenol S.1
3-[[4-(3-Pyridinyl)-2-pyrimidinyl Jamino]}ben- 20.3
zoic acid, ethyl ester
N—(4-Methoxyphenyl)-4-(3—pyr1d1nyl)-2-pyr1m1- 3.2
dinamine, phosphate
N-(3,5-Dimethylphenyl )=-4-(2-pyridinyl)-2- 0.6
pyrimidinamine, sulfate '
N—[4—(2-Propenyloxy)pheny1]-4-(3-pyr161ny1)-2- 0.8
pyrimidinamine
N-[4-[2-(D1methy1am1no)ethoxy]phenyl]-4- 0.5
(3-pyridinyl)-2-pyrimidinamine '
N—Phenyl-4-(3-pyrzdlnyl)-2-pyr1m1d1nam1ne, 2,7
phosphate
N'-[4-(2-Furanyl)-2-pyrimidinyl]-N,N- 1.9
d1methyl-l 4-benzenediamine
N,N-Dimethyl-N'~[4-(2~thienyl)~2-pyrimidinyl]- 0.6
1,4-benzendiamine
% [4-(2,5-Dimethyl-3~furanyl)-2-pyrimidinyl]- 4.9




S13- " TABLE | (contlnued)

Conpound IC[err]([err]M 5
4: (4-Pyridinyl)-N(2,4,6-trinethyl phenyl) - 2- 10.5 pyri m di nam ne
4- (2- Rur anyl ) - N- (4- met hoxyphenyl ) - 2- pyri m di n- <48 am ne
N-[ 4- (4- Met hyl - 1- pi per azi nyl ) phenyl ] -4-(2- <24 10
pyridinyl)-2-pyrimdi nam ne .
4-(2-Furanyl)-N-[3-(trifluoromethyl)phenyl]-2- <48 pyri m di nam ne
N- (4- Fl uor ophenyl ) -4-(2-furanyl)-2-pyrimdin- 13.3 amne 15
N- Cycl opentyl -4-(2-pyridinyl)-2-pyrimdi nam ne-18- 2. 2
N- Phenyl - 4- (4- pyri di nyl)-2-pyri m di nam ne, 3.5 conmpound with
2- hydroxy-1, 2, 3- propanetri car - boxyl ate (2:1)
' TABLE I (continued)
Compound IC50(uM)
5 N,N-Dimethyl=-N'~[4~(3-methyl-2-thienyl)-2- 1.8
pyr;mzdxnyl]—l 4-benzenediamine
N-(3,5-Dimethylphenyl)-4- (Z-pyrxdlnyl)-z-' 0.3
pyrxmzd;namxne, phosphate
N,N-Dimethyl-N'-{4~(3-pyridinyl)-2-pyrimidin- | 1.5
le;l 4-benzenediamine, trihydrochloride
10 )
N.N‘Dimethyl-ﬂ'-[4-(4-pyridinyl)—Z-pyrxmzdin- 3.5
y1T-1,3-benzenediamine _
N,N—Dimethyl—N'-[4—methy1-6-(4-pyr1d1nyl)-2— 37.7
pyr;mzd;nyl]-l 4-benzenediamine
15 |¥-[4-[3-Dimethylamino)propoxy]phenyl]-4-(3- 6.5
pyridinyl)-2-pyrimidinamine
N-[4-{2~-Diethylamino)ethoxy]phenyl]-4-(3~ 0.2
pyridinyl)-Z-pyrimidinamine
N-[4-{2-Dimethylaminc)ethoxylphenyl J-4-(3~ 0.5
20 pyridinyl)-2-pyrimidinamine, hydrochloride
4-[[4-(3-Pyridinyl)-2-pyrimidinyl Jamino]ben- 7.6
zoic acid
N,N-Dimethyl-N'~{4~(2-pyridinyl)-2-pyrimidin- 0.5
y17-1,3-benzenediamine, dihydrochloride
25 N,N-Dimethyl-N'-[4-(2-pyridinyl)-2-pyrimidin- 1.0
leFl 3-benzenediamine, trihydrochloride
|N=(3,5-Dimethylphenyl )-4-(2-furanyl )-5-methyl-} <24
2~pyrimidinamine
N,N-Dimethyl-N'~[4~-(4~pyridinyl)=-2-pyrimidin- 0.5
30 yi7-1, 3-benzened;am1ne, dihydrochloride
N'-{4-(2-Furanyl)-5-methyl-2-pyrimidinyl]-N,N- 6.1
dimethyl-1,4-benzenediamine
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N- Phenyl - 4- (4- pyri di nyl)-2-pyrim di nam ne, 1.0 20

(2)-2-butenedioate (1:1) N- Phenyl - 4- (4- pyri di nyl)-2-pyri m di nam ne,
3.0 sul fate N- Phenyl - 4- (4- pyri di nyl)-2-pyri m di nan ne,

1.2 dinitrate 25 N- (4- Et hyl phenyl ) -4-(4-pyridinyl)-2-pyrimdin-
17.7 am ne, pyridine-1-oxide

N- (3, 4- Di net hyl phenyl ) - 4-(2-pyridinyl)-2- 5.9 pyri m di nam ne
N- (4- Met hoxyphenyl ) - 4-(3-thi enyl)-2-pyrim din- 15.6 30 am ne

N- ( 3- Et hyl phenyl ) -4-(2-furanyl)-2-pyrimdin- 9.7 am ne

4- (1H I ndol - 3-yl ) - N-phenyl - 2-pyri m di nam ne =19- 3.0 35

- 14- TABLE | (conti nued)

TABLE I (continued)

IR
Compound ICgq(uM)|

5 4-(2-Furany1)-S-methyl-u-phenyl—Z-pyrzmxdln- 5.0
amine, sulfate
N'~{4-(2-Benzofuranyl)-2-pyrimidinyl]-N,N-di- 5.6
methyl-l,4-henzenediamine
4-Methyl-N-phenyl-6~(2-pyridinyl)-2-pyrimi- - 26.8

10 dinamine

' 4-[[4-(4~(Pyridinyl)=2-pyrimidinyl Jamino]- 3.3
phenol
N-[4-{2-(Dimethylamino)ethoxylphenyl ]-4~-(4~ . 1.5
pyridinyl)-2-pyrimidinamine

15 N-{4-[2-(Dimethylamino)ethoxy]lphenyl]N' , N*'~ 9.1

dimethyl-N-[4-( 4-pyr1d1ny1)-Z-pyrzmxdxnyl]-
1,2-ethanediamine

gr[4-[3-Dimethylamino)propoxy]phenyl]-4-(4— 1.3
pyridinyl)-2-pyrimidinamine

N-[4-[2-(Diethylamino)ethoxy]lphenyl]-4-{4- 0.2
20 pyridinyl)-2-pyrimidinamine

4-[2-{ (4-Methoxyphenyl)amino]-4-pyrimidinyl]- 33.3
l-methylpyridinium, iodide

N,N-Dimethyl-N'~{4-( 4-pyridinyl)-2-pyr1m1- 1.0
dinyl)]-1,3-benzenediamine, sulfate

25 N,N-Dimethyl-N‘'-{4-(2-thienyl)-2-pyrimidinyl]- 2.4
1,3-benzenediamine
N,N—Dxmethyl-N'-[4-(5-methy1-2-furany1)-2- 1.6

pyrimidinyl}-1,3-benzenediamine

N'-[4~(2,5-Dimethyl-3-furanyl)-2-pyrimidinyl]-| <24
30 |N N-dxmethyl-l 3-benzenediamine

N-[2-(Diethylamino)ethyl]-4-[[4=(3-pyridin- 0.8
yl)-2-pyr1m1d1ny1]amxno]benzam;de

35



Conpound ICerr]([err]M 5

N- ( 2- Met hoxy- 5- net hyl phenyl ) - 4- (4- pyri di nyl ) - 6.9

2 pyri m di nam ne N- ( 3- Met hyl phenyl ) - 4- (1- et hyl - 1H pyrrol -

9.4 (  yl)-2-pyrinmndinanine

N- ( 3- Et hyl phenyl ) -4-(2-thienyl)-2-pyrimdin- 48.0 10 am ne

N- ( 3- Et hyl phenyl )-4-(3-thienyl)-2-pyrimdin- - 1.1 anm ne

4- (1H I ndol - 2-yl ) - N- ( 3- net hyl phenyl ) - 2- pyrim - 2.2 di nami ne 15
4-[[4-(4-Pyridinyl)-2-pyrimdinyl]amno]- 27.5 benzoi c acid,
met hyl ester N- (3- Met-hyl phenyl ) - 4- (4- quiggal i nyl ) -2-pyrim - 10.9
di nam ne N- Phenyl - 4- (- 4-qui nol i nyl ) -2-pyri m di nam ne 3.0

N- (4- Et hyl phenyl ) - 4- (4-qui nol i nyl)-2-pyrim - 4.0 di nam ne

4-(2-Pyridinyl)-N-[3-(trifluoronmet hEABBBely(¢ontinged)
2-pyrimdinam ne, sulfate

N ( 3- Met hyl phenyl }-4-(2-thienyl)-2-pyrimdin-- 3.0 25 am ng,_ sul f at d
Compound ICsq(uM) |

5 4-{[{4~(4~-Pyridinyl )=-2-pyrimidinyl]amino}- 5.8
phenoxylacetic acid, ethyl ester
N,N-Dxethyl-ﬂ'-[4— 4-pyrldznyl)-2-pyr1mzdxn- 1.1
y1T-1,4-benzenediamine
N,N-Dimethyl-N'-{4-methyl-6-(2-pyridinyl)-2- 31.8

10 pyr;m;dinyl]-l 4-benzenediamine )
N-{4-(1B-Imidazol=-1~yl)phenyl]-4-(4-pyridin- 12.3
y1)-2-pyrimidinamine
N-{4~(4-Pyridinyl)-2-pyrimidinyl]-1,4-benzene~ 3.0
diamine, hydrochloride

15 N,N-Diethyl=-N'-{4-(3-pyridinyl)-2-pyrimi- 1.7
dlnyll-l 4-benzenediamine
N~[4-(1B-Imidazol-l-yl)phenyl ]-4~(3-pyridin- 1.3
yl)-Z-pyrzmxdinamzne
1-{4-{[4~(3-Pyridinyl)=-2-pyrimidinyl]amino]- 11.4

20 phenyl]ethanone, oxime
1-[4-[[4-(3-Pyridinyl)-2-pyrimidinyl Jamino}- 5.1
phenyl ]Jethanone, O-methyloxime
N, N-D;ethyl-N'-[4-(2-pyr161ny1)—2—pyrim1d1n— 10.1
le;l 4-benzenediamine

25 N-[4-(1H-Imidazol-1l~yl)phenyl]-4-(2-pyridin- 1.8
yl)-2-pyrimidinamine - :
4- (Z-Furanyl)-N-[4-(13—1m1dazol—l-yl)phenyl]- 2.2
2-pyrimidinamine
N-Methyl-4-[[4-(3-pyridinyl)-2-pyrimidinyl]- 4.6

30 amino]-benzamide
N N-Dlmethyl-N'-[4-(5-methy1-2-th1eny1)—2- 5.7
pyrxmldlnyll-l 3-benzenediamine

35



4- (2- Fur.anyl ) - N-[ 3- (net hyl phenyl )] -2-pyrim - 3.0 di nam ne,

sul fate N- Phenyl - 4- (4- pyri di nyl)-2-pyri m di nam ne, 3.3
phosphat e 30 N- (3, 5- Di net hyl phenyl ) -4-(2-furanyl)-2-pyrim - 0.7

di nanilne - N- (3, 5- Di net hyl phenyl ) -4-(2-thi enyl )-2-pyrim - 4.3

di nam ne 35 TABLE | (conti nued)
Conpound IC[err]([err]M 5

N- (2, 4-Di fl uorophenyl ) -4-(4-pridinyl)-2- . <48 pyri m di nam ne
N- (2, 4-Di fl uorophenyl)-4-(3-pyridinyl)-2- _21_<48

TABLE I (continued)

Compound IC50(uM)
5 N,N-Dimethyl-N'—-{4-(3~thienyl)-2-pyrimidinyl]- 2.1
1,4-benzenediamine
N-[1-{4-[[4-(3-Pyridinyl)-2-pyrimidinyl]- 0.4
amino]phenyl Jethyl ] formamide
N-{4-[1-Amincethyl)phenyl]-4-(3~pyridinyl)- 0.8
10 2-pyrimidinamine, trihydrochloride
4-[[4-(3-Pyridinyl)-2~pyrimidinyl ]amino ]benz- 0.2
enesulfonamide
N-(3-Chlorophenyl )-4-(4-pyridinyl)-2-pyrimi- 3.1
dinamine )
15 ' N-(3-Chlorophenyl)-4-(3-pyridinyl)-2-pyrimi- 1.5
dinamine '

N-(3-Methoxyphenyl )~4~(3-thienyl )-2-pyrimidin- 1.7

amine

' ﬁ&Met§y1f§4[4-[[4-(3-pyridiny1)-Z-pyrimidin- 1.1

20 yl]lamino]phenyl ]Jacetamide
N-Methyl-N-[4-[[4~(4-pyridinyl)-2-pyrimidin- 0.1
yl]amino]phenyl Jacetamide
N-Methyl-N-[4-[[4-(2-pyridinyl)-2-pyrimidin- 0.6
Yl]amino]phenyl Jacetamide

25 [f—(szuranyl)1§-(3-methoxyphenyl)-Z-pyrimi- 0.3
dinamine -
4-(?-§e9churanyl)fg-(3-methoxypheny1)-2- 1.2
pyrimidinamine

S Oxo[phenyl[4-(4-pyridinyl)-2-pyrimidinyl]- 2.1

30 amino]acetic acid, ethyl ester

N-[4-[[4-(4-Pyridinyl)-2-pyrimidinyl Jaminoc]- 5.3

phenyl Jacetamide

35



pyri m di:nam ne N- ( 3- Met hyl phenyl ) - 4- (5- et hyl - 2- t hi enyl ) -

1.4 10° 2- pyri m di nam ne N-(2,6-Difluorophenyl)-4-(4-pyridinyl)-2-
2.9 pyri m di nam ne

4-(4-Pyridinyl)-N-[3-(trifluoronethyl)phenyl]- <48 2- pyri m di nam ne,
sulfate 15 N- (4- Met hoxyphenyl ) -4-(3-pyridinyl)-2-pyrim - <48

di nam ne, sulfate N- Phenyl - 4- (3- pyri di nyl)-2-pyri m di nam ne,

3.0 sul fate “4-(3-Pyridinyl)-N[322+ifl uoromet hyl) phenyl] -

2.6 20 2-pyri mdinam ne, sulfate
N- Phenyl - 4- (4- pyri di nyl)-2-pyrim di nam ne,

di hydrochl ori de N-[4-(1,1- DlgggggL__jggg§y§g§1£4 (3- pyrldln-
0.7 yl)-2-pyrinmdinan ne 25
N (2, 6- D'fluorophenyl) 4- (3-pyridinyl)- 22.0
pyri m di nani ne N- (4- EthyIphenyFPmP°PBdnethyl 2-thi enyl ) - 2} IC50{uM)
36.3 pyri m di-Rad-Re
N-[(3,4-Di ngthylph L 9.8 30, ,_ -
2-pyrim di nani ne rim rég&?gggﬁf‘ﬁh 53@5§$¥h‘r%y| y-2} 49
3.0 "~ pyri m diB¥F é* |
N-(3, 5-Di met hyl phad pg4- [@(WMiM%I%-Z—pyr;mxdm?l?am:.no]- 3.6
phenyl]acetamide
4-{[4-(2-Pyridinyl )-2~-pyrimidinyl ]amino]- 4.5
10 benzenesulfonamide
N“[4'[[4-(2-Pyrldiny1)-Z-pyrzmxdxnyllamxno]- 1.5
phenyl lacetamide
N-(3-Methoxyphenyl)-4-(2-thienyl)~2~pyrimi- 0.9
dinamine
15 N-{4- (4-Methy1-1-pxperazzny1)phenyl]-4 (3~ 1.5
pyrxdinyl}-2-pyrimidinam1ne
N—(3-Methoxypheny1)-4-(5-methy1-2-th1eny1)- 2.3
2-pyrimidinamine
N-(3-Chlorophenyl)-4-(2-pyridinyl)-2-pyrimi- 1.3
20 dinamine
4-(2-Fu:any1)-N-[4-(4-nethyl-1-plperazznyl)- 1.8
phenyl]-2-pyrimidinamine '
n-[4-(4-Hnthyl-1-piperazinyl)phenyl]-4—(4— 0.6
pyridinyl)=-2-pyrimidinamine
25 . Eﬁ(3-Methoxyphenyl)-4-(2 5-d1methyl-3—furan— 5.8
Y1) -2-pyrimidinamine
N-[4~(2-Pyridinyl)-2-pyrimidinyl]-1,4-benzene- 1.0
diamine, dihydrochloride
N-(3~Fluorophenyl)-4-(4-pyridinyl)-2-pyrimi- 0.7
30 - dinamine .
u-(B-Fluorophenyl)-4-(3-pyrid1nyl)-2-pyr1m1— 3.3
dinamine
u—(S-Fluorophenyl)-4 (z—pyrldlnyl)-z—pyrlml- 0.9
dinamine
35 1-(3-{([4~ (3-Pyr1d1nyl)-z-pyrlmldlnyl]amlno]- 4.1

phenyl jethanone




pyr|n1d|nan1ne phosphat e 35

- 16- TABLE | (conti nued)
Conpound ICerr]([err]M
N- ( 3- Met hyl phenyl ) - 4- (1H- pyrrol -2-yl) - 2- 11. 1. pyri m di nam ne
4- (5- Met hyl - 2-furanyl ) - N- (3- et hyl phenyl ) - 2- 2.0 pyri m di nam ne
4- Met hyl - 6- (5- net hyl - 2-t hi enyl ) - N- phenyl - 24.8 10 pyri m di nam ne
N-[ 4- ( Di et hyl am no) phenyl ] - 4- (4-pyri di nyl )-23- 3.8 pyri m di nam ne
N- ( 3- Met hoxyphenyl ) -4- (4-pyridinyl)-2-pyrim - 0.4 “di nam ne
TABLE I (continued)
Compound ICSO(uM)
5 N-Methyl-=N'~(4~-(3-pyridinyl)-2-pyrimidinyl]- 2.1
1,4~benzenediamine
ﬁ-[4-(l-Methylethyl)phenyl]-4 (3-pyridinyl) - 1.1
2-pyrimidinamine
E—Methyl-N'-[4 (2-pyrid1ny1)-2-pyr1m1d1ny1]- 1.4
10 1,4-benzenediamine .
u-(3-Ethylphenyl)—4-(3-pyr1d1ny1)-2-pyr1m1- 1.7
dinamine
ﬂ-(3-Ethylpheny1)-4 (2-pyridinyl) -2-pyrimi- 1.4
dinamine
15 3-[[4-(2=-Pyridinyl)-2-pyrimidinyljamino]ben- 0.7
' zenesulfonamide .
3-{[4-(3-Pyridinyl)-2-pyrimidinyljamino}ben- 0.2
zenesulfonamide
N-{4-{1,1-Dimethylethyl)phenyl]-4-(2- thlenyl)— 4.6
20 2-pyrimidinamine
N,N-Diethyl-N'-[4-(2-furanyl)-2-pyrimidinylj- 3.4
l,4~-benzenediamine
3-[[4-(4~-Pyridinyl)-2-pyrimidinyl]amino]- 0.5
benzenesulfonamide M
25 g,N-Dlmethyl-N'-[4-(4-pyr1d1nyl)-z-pyrzml-- 36.2
< dinyl]-1,2-benzenediamine, fumarate
2~(1-[4-[(4~-(3-Pyridinyl)=-2-pyrimidinyl]amino] 8.1
phenyl Jethylidene]hydrazinecarboxamide
N-(4-{2-(bis(1,1~Dimethylethyl)amino]ethoxy]- 4.6
phenyl]-4-(3-pyridinyl)-2-pyrimidinamine
30 )
a~Methyl-4-[[4-(3~-pyridinyl)}-2-pyrimidinyl]- 4.5
amino]benzenemethanol
N-{1-{3~[[4~(3-Pyridinyl)-2-pyrimidinyl]- 4.6
amino]phenyljethyl] formamide
N-[3-([4~- (4-Pyr1d1ny1)-z-pyrlmldlnyl]amlno]- 2.1
35 phenyl Jacetamide




15 .  N-(3- Met hoxyphenyl)-4-(2- pyrldlnyl) 2- pyr|n1- 0.2 di nam ne
N-[4-(Di nethylan1no)pheny|] 4-(2- pyrldlnyl) 2- 2.7 pyri m di nam ne
N- ( 3- Met hoxyphenyl ) -4-(3-pyridinyl)-2-pyrim - 0.3 20  dinam ne
N- (3, 5- Di net hyl phenyl ) - 4-(3-pyridinyl)-2- 0.8 pyri m di nam ne
4-[[4-(3-Pyridinyl)-2- pyr|n1d|nyl]an1no] - 12.4 benzoi c acid,
ethyl ester 25 NN- D et hyl - N - [ 4- ( 3- pyrid%&yl) 2-pyrim din- 3.7
yl ]-1, 4- benzenedi ani ne ' 4-(2,5-D neth? 3-furanyl) - N-phenyl - 2-pyrim -
2.0 di nam ne NN-Di net hyl -N -[4-(4-pyridinyl)-2-pyrim -
0.4 30 dinyl)benzenedianine, trif chl r|de
4- (2, 5-Di net hyl - . L
2- pyr|n1d|nan1ne 4- (2, 5-Di et hyl. 3- nyl)-N- (3, 5-di met hyl ~
4.1 phenyl - g-pyrinidinanine 35 koipLHLa icso(“")
5 N-[3-{[4- (3-Pyr1d1nyl)-z-pyrlmldlnyllamlno]- 5.0
phenyl]acetamide
N-(4-(3-Pyridinyl)-2-pyrimidinyl]-1,3~-benzene- 0.4
diamine, dihydrochloride
N,N-Diethyl-N'-{4~(S-methyl-2-furanyl)-2- 28.0
10 pyr1m1d1ny1]1 4-benzenediamine
N—(3—Hethoxyphenyl)-4-(5-methy1 2-furanyl)-2- 1.2
pyrimidinamine
N-[3-[[4-(2—Pyr1d1nyl)-2-pyr1m1d1ny1]am1no]- 0.3
phenyl]acetamide
15 N-(3-(1H~Imidazol-1-yl)phenyl})-4- (z—pyrl- 0.1
dinyl)-2-pyrimidinamine
N-{4~(4-Pyridinyl)-2-pyrimidinyl]-1, 3-benzene- 1.0
diamine
u-[z-Methyl-4-[[4-(4-pyridiny1)-z-pyrimi- 1.2
20 dinyl]amino]phenyl]acetamide
-Methyl-N-[4 (4-pyridinyl)-2-pyrimidinyl]- 0.9
1,4-benzenediamine, dihydrochloride
N-{4~(2-Pyridinyl)-2-pyrimidinyl]-1,3~benzene- 0.2 -
diamine
25 N-(4- [[4—(5-Methy1—2-thienyl)-2-pyr1m1d1ny1]- 0.3
amino]phenyljacetamide ..
u—[B-(l-Amlnoethyl)phenyl]-4—(3-pyr1d1ny1)-2- 5.1
pyrimidinamine, trihydrochloride
n-[3—[2-(D1ethy1am1no)ethoxy]phenyl]-4 (3~ 2.8
pyridinyl)-2-pyrimidinamine
30
N-(Z—Methoxyphenyl)-4-(3—pyr1d1nyl)-2-pyr1m1- 9.8
dinamine
N-[4-[[4-(2~Thienyl)-2-pyrimidinyl]amino]- 0.2
phenyl]acetamide
N-{2-Methyl-4-[4~- (3-pyr1d1nyl)—2-pyr1m1d1ny1]- 1.8
35 phenyl]acetamlde
N'-[4-(2—Benzofuranyl)-2-pyr1m1d1ny1]—N N- . 6.2
d1ethy1—1 4~-benzenediamine




-17- . TABLE | (continued)
Conpound IC[err]([err]M 5

NN-Di et hyl -N - [ 4-(2-pyridinyl)-2-pyrimdin- 4.4
yl ]-1, 4- benzenedi am ne, di hydrochl or.i de

4-(2,5-Di et hyl -3-furanyl ) -N-(4-ethyl phenyl) - 19.2

- 2- pyri ni di nam ne -~ NN-Di met hyl -N -[4-(3-pyridinyl)-2-pyrini-
1.7 10  dinyl]-1, 3-benzenedi am ne -25-
3-[[4-(2-Pyridinyl)-2-pyrinidinyl]an no] ben- 3.0 zoi ¢ acid,
et hyl ester NN- Di met hyl - N5 J.4-L 2- pyridi.nyl )~2-pyrim di n- 0.5
yl]-1, 3-benzenedi am ne 15 AB‘L 2[ (y "X‘e)d_)
4-1[4-(3-Pyridinyl)-2- pyr|n1d|nyl]an1no]phenol - 5.1
3 [[4 (3 Pyl‘ldl ry—!) i [J_ylllllulll_leClIIIIIUJ ucll ZC 3 LU1. abilj,
et hyl ester N (4- Met hoxyphenyl% ihé,ﬁ“pyrl di nyl)-2-pyrimgzre O(pm. P
di nam ne, phospllate 20 N—(3 ?1 enyl)-4-(2-pyridinyl iy
0.6 gyr|n1d¢nu”.uc, . o 0.7
N-{4-([4~ (2-Furany1)-;-pyrlmldlnyl]amlno] : o7
phenyl]acetamide :
N-[4-(1H-Imidazol-1-yl)-3-(trifluoromethyl)- | 0.4
phenyl]-4 (4-pyridinyl)-2-pyrimidinamine :
N-(3- (1H-Im1dazol-1-yl)phenyl]-4-(3-pyr1- ' 0.1
10 dlnyl)—z-pyrlmldlnamlne
2-[[4-(3-Pyridinyl)-2-pyrimidinyl]amino]- 23.5
phenol
4-(2-Furanyl)-g-[S-(lg-imidazol-l-yl)phenyl]- 0.8
2-pyrimidinamine '
i5 N-[3-[2~(Diethylamino)ethoxy]phenyl]-4~(2- 1.3
furanyl)-2-pyrimidinamine
N-[4-(1H—Im1dazol—1-yl)-3 (trlfluoromethyl)- 1.6
phenyl]—4- (2-pyridinyl)-2-pyrimidinamine ]
N-[3~(2- (Dlethylamlno)ethoxy]phenyl]-4 (2= | 0.6 i
20 thienyl)-2-pyrinidinamine : :
N-[B-[Z-(Dlethylamlno)ethoxy]phenyl]-4-(4- 0.7
pyrzdlnyl)-z-pyrimldinamzne
E—[4-(4-Pyridinyl)-2-pyr1m1d1ny1]-1,4-ben- F 2.4
zenediamine X
25 | N-[3-(1H-Imidazol- l-yl)phenyl]-4-(4-pyridiny1)- O.4%
2-pyrimidinamine
N-[3-(1H-Imidazol-1l-yl)phenyl]-4-(2- thlenyl) -2~ 0.2
pyrimidinamine
¢
30 The ability of these compounds to inhibit
lipoxygenase activity in terms of the suppression of the
release and biosynthesis of leukotriene B4(LTB4) and
S~-hydroxy-eicosatetraenoic acid (S-HETE) was measured as
follows.
35

In this assay 3x107 peritoneal neutrophils
derived from guinea pigs were incubated at 379C in



N-
N-

©
Ul

25

[ 4- (27 Propenyl oxy) phenyl ] - 4-( 3- pyridinyl)-2- 0.8 pyri m di nam ne
[ 4-[2- (D net hyl am no) et hoxy] phenyl ] -

(3-pyridinyl)-2-pyrimdinam ne

N- Phenyl - 4- ( 3- pyri di nyl ) - 2-pyri m di nam ne, 2.7
[ -[4-(2-Furanyl)-2-pyrimdinyl]-N N 1.9

di
N!
1
4

1 5
10
15
20

25

30

35

phosphat e

nmet hyl -1, 4- benzenedi am ne 30
N- Di et hyl -
4
9
8-

-[4-(2-thieny|) 2-pyrimdinglZp~ 0.6

- benzendi am ne -[4-(2,5-Di net hyl -3-furanyl )-2-pyrimdinyl]-
N, N- di net hyl -1, 4 benzenedi amine 35

Dulbeccos buffriscontaitdNg B t#is buffer (pH 7.4).

Five minutes hefore the addition.of 100 uM arachidonic
acid and 20 yM calcium ionophore (A23187), control vehicle
or the test compounds were added to the neutrophils at a
concentration of 10 ug/ml.

Three minutes after the addition ot arachidonic
acid and calcium ionophore the total lipid was partitioned
into chloroform after adjusting the pH to 3 with citric
acid and qgg addition of equal parts of methanol and
chloroform. .
The S-HETE and LTB4 were resolved by HPLC using
a 5 yM 4x2S cm octadecyl silica column (IBM Instruments)
with 70-80% methanol in water adjusted to pE 3.0 with
acetic acid. As the mobile phase was pumped at 1.0 ml/~
minute, LTB4 and S—-HETE were detected by absorbance at 270
and 236 nm, respectively.’ | -

LTB4 and S-HETE were quantitated by comparison
with_ghe control and the results were expressed as a per-
cent of control. The lower the percentage, the more active
the compound. : ’

The results of this test on representative com-
pounds of this invention appear in Table II.



Conmpound IC[err]([err]h@ 5

NN- Di n'et hyl - N' -[ 4- ( 3- net hyl - 2-t hi enyl ) - 2- 1.8

pyri mdinyl]- 1 4- benzenedi am ne -27-

N- (3, 5- Di net hyl phenyl ) - 4- ( 2- pyrldlnyl) 27 0.3 pyri m di nam ne,
phosphat e N, N-Dinethyl-N -[4-(3-pyridinyl)-2-pyrimdin- 1.5 10
yl ]-1, 4- benzenedi am ne, trihydrochloride

N, N- Di nethyI-N'-[4-(4-pyridinyI)-2-pyrinidin- 3.5 -

yl']-1, 3- benzenedi am ne N, N- Di net hyl - N - [ 4- net hyl - 6- (4- pyridi nyl) - 2-
37.7 s pyrimdinyl]-1,4- benzenemﬁagjgelﬂﬁ

N-[4-[3-Di nethylan1no)propoxy]phenyPT‘ﬂ*TS" 0.5

pyr|d|nyI)-2;pyr|PnhHa@¢&ﬁen of W ﬁig&ggégggggggi_jgggy]phenyl] 4-( 3-

pyridi nyl) - g=pyrtmdirames—hydrocitorde

4-[[4-(3-Py'idinyI)-2-pyrinidinyl]anino]ben- 7.6 & Iagggiagég

N, N- Digret hy] - N -[4- (2-pyridinyl)-2-pyrimdin- 0.5

yI]-1,31ben7ened|an1ne di hydrochl oride 25

N, N- Di et hyj - N, - [ 4- (2- pyri di nyl ) -Qomgeuad di n- 1.0 (LT84} S~HETE

yl]-1, 3-ben enedlanLne tribhvdrochloride :
4-{3-Pyridinyl)~R~-{3-trifluorcmathyl )~ 58.1%
phenyl]-2-pyrinidinanine

15 ¥-(4~Acetylphenyl)~4- (3-pyrzdinyl)—2- 37.0
pyrimidinamine
N=-{(4-Fluorephenyl )-4-{2~pyridinyl }=2~ 45.0
pyrinidinamine
H-(é-ﬁerhylphenyi)-4-(4-pyrxdzny1}-2- 4 45.0

20 pyrimidinamine
B={4=-Fluorophanyl)~4~(4~pyridinyl)-2- 3.8
pyrimidinsaine
4- (3»?§riéxnyl)~n-{3- i‘luorcnethyl}- - 58.9

_ phenyl ]-2~pyrimidinamine

25 . g—Phenyl-éwid-pyridinyl)-2-pyrim£dinamine 58.0
H-(3-#ethylphenyl }-4~(3-pyridinyl}-2~ £0.0
vyrimidinanine
H-(4-Ethylphenyl)-4~ (éupyrld;nyl}-z- 33.9 41.9

pyrimidinamine .

30 '
¥—-(4-Ethylphenyl)~é~-(2-pyridinyl)-2- 29.5] 41.¢
pyrimidinamine
4—(2-Furnny1l—ﬂ-(s-methylphenyl)—2-pyrim1~ 7.4 3.0
dinanine
Hef4- £4—Hethy1 l=-piperazinyllphenyl]-4- 48,0

33 {2~thienyl)-2-pyrimidinamine




Z

NN- Di net hyl - N -[ 4- (4-pyridinyl)-2-pyrimdin- 0.5 30
yl]-1, 3- benzenedlan1ne -di hydr ochl ori de
N-[4-(2-Furanyl)-5-nmethyl-2-pyrimdinyl]-N N 6.1

di et hyl - 1, 4- benzenedi am ne - 35

-19- TABLE | (contigged)
Conmpound ICerr]([err]M~

4-

w

10

15

20

25

30

35

(2- Furanyl)-5-net hyl - N-phenyl - 2- pyri m di n- 5.0°

TABLE II (continued)

(3, 5~-Di nethylphenyl) 4-(2-furanyl)-5-methyl - <24 2- pyri m di nam ne

.am ne, sulfate

% Inhibition

Compound LTB4] S5-HETE
N-(4-Ethylphenyl)-4- (6-methy1-3—pyr1d1n- 53.4| 54.0
yl)-2-pyrimidinamine
E—(3-Hethy1phenyl)-4-pyraziny1-2-pyrimi- 50.0
dinamine
N—(S-Ethylphenyl)-4-(4-pyrzdlny1)-2— 36.4| 28.7
pyrimidinamine -
N=-(2 3-Dxnethy1pheny1)—4 (4-pyridinyl)-2- |58.4
pyr;m;dznan;ne
E-Pheny1~4-(3—thienyl)-Z—pyrimiainamine 56.0
N-(3-Methylphenyl)-4-(3-thienyl)-2-pyrimi- 48.0
dinamine
N-(4-Ethylphenyl)-4-(3-thienyl)}-2-pyrimi- 56.0
dinamine
N-{2, 4-Dzmethylphenyl)-4 (2-pyridinyl)-2- S54.0
pyrimxdinanxne
N-(3, S-Dinethylphenyll-4-(4-pyr1dznyl)-2- $3.1| 54.0
pyrzmidinan;ne
N~-(2-Methoxyphenyl)-4-(4-pyridinyl)~2-~ 17.4] 21.0
pyrimidinamine '
N-(2, 5-D1methoxypheny1)-4 (4-pyridinyl)- |43.2] 47.0
2-pyr1m1d1nam1ne
N-(2, 4—Dinethy1phenyl) 4- (4-pyr1d1ny1)—2- 37.0} 43.0
pyrlmxdlnanzne
N-(2-Methoxy-5-methylphenyl) 4~(2-pyridin- 54.0
yl)-2-pyrimidinamine




-F4- (2<Benzofuranyl)-2-pyrinmdinyl]-N Ndi- 5.6

nethyl 1, 4- benzenedi ani ne _ :

4- Met hyl - N- phenyl - 6- (2- pyridi nyl)-2-pyrim - 26. 8 di nam ne .10

4-[[4-(4-(Pyridinyl)-2-pyrimdinyl]am no] - 3.3 phenol

N-[ 4-[ 2- (Di net hyl am no) et hoxyl phenyl ] - 4- (4- 1.5

pyridinyl)-2-pyrindinanine 15 -29

N-[ 4-[ 2- (Di net hyl am no) et hoxyl phenyl [N , N - T 9.1 15

di met hyl'-N-[4- (4-pyridinyl)-2-pyrimdinyl]- 1,2 et hanedi am ne

N-[ 4-[ 3- Di et hyl am no) pr opoxy] phenyl ] - 4- (4- 1.3 :

pyridi nyl)-2-pyrinm di nani ne -

N-[4-[2-(Di ethylan1no)ethoxy]phenyl] 4- (4- . 0.2 20

pyridinyl)32-pyrim di nam ne TABLE II (continued)

4-12-[ (4- Met hoxyphenyl ) am no] - 4- pyrim di nyT ] - §§ 3

1- met hyl pyridiniu I odi de . N, N-Dinethyl - N -[4- (4-pyril{di nyl)

-2-pyrim- .0 dinyl)]-1, 3- benzenedlan1ne sul f 4t Inhibition
N, N-Di nethyl -N -[4-(2-thienyl)-2-pyrimdinyl]-

1, 3- benzenedi am n N, N- Di et hyl 4- nethyl 2-fur L - 2=

1.6 pyrimdinyl]-1, 3-benzenedi am$|%ngo (ds i g HETE
' -[4- (2,83 Di net hy Pl

4—(4—Pyrzdinyl)-N-(2 4 6-trzmethy1pheny1)- $3.6

2-pyrimidinamine
4-(2-Furanyl )-N-(4-methoxyphenyl )-2- : 44.0
pyrimidinamine

15 4—(2-Furanyl)-N-[3—tx1£1uoromethy1)- 45.0| 49.0

phenyl]-2-pyrimidinamine

N—(4—Fluoropheny1)-4-(2—furany1)-2-pyrin;- 33.0
dinamine

N—Pheny1-4-(4—pyr1dxny1)-2-pyr1mldznamine, 58.0
20 compound with 2-hydroxy-l,2,3-propanetri-
carboxylate (2:1)

§°[13.4-Dimethylphenyl)methyl]-4—(4- 24.0] 36.0
pyridinyl)-2-pyrimidinamine :

N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine,|56.0

sulfate

25
4-(2-Benzofuranyl )-N-(3-methylphenyl)-2~ [46.1
pyrimidinamine
N-(4-Ethylphenyl)~4-(4-pyridinyl)-2~ 19.0
gyrimidinamine

30 N=(3, 4-Dzmethylpheny1)-4-(4-pyr1d1ny1)-2- " 19.0
pyrxmzdznamzne '
N-{3,4-Dimethylphenyl)-4-(2-pyridinyl)-2- [17.3| 35.0
pyrxmldlnamlne
N-(4~F1uoropheny1)-4 (3-thienyl)-2-pyrimi-|51.6
dinamine

35
4- (IOH—Phenothxazxn-Z-yl)-N-phenyl -2- 48.0

pyrimidinamine




30 + N, N-di net hyl -1, 3- benzenedi am ne
N[ 2- (D ethylan1no)ethy||-4 [[4-(3-pyridin- 0.8
yl)-2-pyrimdinyl]am no] benzam de 35
- 20- TABLE | (conti nued)
Conmpound ICerr]([err]M 5
4-[[ 4- (4- Pyrldlnyl) 2-pyrimdinyl]am no] - 5.8
phenoxy] acetic acid, ethyl ester . -30-
N, N- Di ethyI-N'-[4-(4-pyridinyI)-2-pyrinidin- 1.1
yl]-1, 4- benzenedi am ne N, N-Di net hyl - N - [ 4- net hyl - 6- (2- pyri di nyl) - 2-
31.8 o

5 TABLE II (continued)

§ Inhibition

10 Compound LTB4| S-HETE

4-(18-Indol-3-y1)-N-phenyl—z-pyrzmxdin- 41.2f 39.0
amine _

N—(Z-Methoxy-s-methylphenyl)—4-(4-pyr1din- 44.7| 37.0
¥1l)=-2-pyrimidinamine

15
N-{3-Methylphenyl)-4- (l-methyl-ln-pyrrol- 60.0
2-yl)-2-pyrimidinamine

4-(l-Methyl-1H-pyrrol-2-yl)-N-phenyl-2~ 57.0
pyrimidinamine

20 N~-(4-Ethylphenyl)-4- (lH-zndol-3-y1)-2- 56.5
pyrxm;dznamzne

N=[1,1'-Biphenyl]-4-yl-(4-pyridinyl)-2- 37.1| 45.0
pyrzmzd;namxne -

4-{(4-(4-Pyridinyl)-2-pyrimidinyl]-amino]-[45.2| 47.0
benzoic acid, methyl ester

25
N=-(3-Methylphenyl)-4- (4-qu;nolzny1)-2- 16.0
pyrimidinamine

N-Phenyl-4~(4-quinolinyl)-2-pyrimidinamine|46.4]{ S57.0

N-(4-Ethylphenyl)}-4-(4—-quinolinyl)}=2- ~° 58.0

30 pyrimidinamine

N-(3,5-Dimethylphenyl)-4-(2-furanyl)-2~ 56.1
pyrzmzdlnamxne

N-{4-(1,1-Dimethylethyl)phenyl]-4-(4~- 47.8| 54.0
pyrzdznyl)-2-pyr1m1&xnam1ne

35 N-Methyl-N~phenyl-4-(2-pyridinyl)-2- 58.1 54.0
pyrimidinamine :




10. pyrimdinyl]-1, 4-benzenedi am ne
N-[4 (IH I m dazol - 1-yl) phenyl]-4-(4-pyridin- 12.3
yl)-2-pyri m di nam ne N-[4-(4-Pyridinyl)-2-pyrimdinyl]-1, 4-benzene-
3.0 di am ne, hydrochloride 15
N, N-Di ethyl -N -[4-(3-pyridinyl)-2-pyrim - 1.7
di nyl]-1, 4- benzenedi am ne
N-[ 4- (1H- | mi dazol - 1-yl ) phenyl ] - 4- (3-pyri di n=31- 1.3
yl)-2-pyrim di nam ne 1-[4-[[4-(3-Pyridinyl)- 2 pyri m di nyl ] am no] -
11. 4 20 phenyl ] et hanone, oxi ne
1-[4-[[4-(3-Pyridinyl)-2- pyr|%1d|nyl am noj - 5.1
phenyllethanone 0- et hyl oxi:fre AL
N, N-Di et hyl - N -[ 4- (2- pyri di nyl ) - 2- pyrinmidin- . 10.1
yl]-1, 4- bemzenedlan1ne 25° N- [ 4-1aBLE uudatehtingégghenyl] 4-(2-pyridin-
1.8 yl)-2-pyrimdi nham ne
4- (2-Furanyl) - N-[f[4- (1K1 m dazol - 1-yl ) phenyl | - 2.2
2-pyri m di nani ne N-wbthy|-4-[[4-(3-pyridiny|)-2-pyr|méph§/¥>}tl°n
4.6 30 am no] {benzam de N, N- Di et hyl - N - [ 4- ( 5- met lpy=—2gthreryt i 2-
5.7 pyrimdinyl]-1, 3-benzenedi an&g&pouné% LTB4| S-HETE
10

N-Phenyl-4- (1H—pyrrol-2-y1)—Z-pyrxmzdxn— 55.4

amine :

N-(4~Ethy1pheny1)-4-(18—pyrrol-2—y1)—2- 32.6] 54.0

pyrzmxdxnamxne

15 4-(3-Pyrzd1ny1)-N—[3-(tr1f1uoromethy1)- 37.3| 49.0

phenyl]-2-pyrimidinamine sulfate

'|N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine,{48.0| 43.0
dihydrochloride

_ 4-(3-Methyl—2—thieny1)-g-phenyl-z-pyrimi- 59.0
dinamine ’
290

4- (S-Methyl-z-furanyl)-N~(3-methylpheny1)- 59.6
‘| 2-pyrimidinamine .

4-Methyl-6-(S-methyl-2-thienyl)-N-phenyl- }[42.3 52.0
2-pyrimidinamine

25 N-[4-(Dimethylamino)phenyl]-4~(4-pyridin- [16.6| 12.4
yl)-2-pyrimidinamine
N-(3-Methoxyphenyl }-4-(4-pyridinyl)-2~ 31.2} S0.0
pyrimidinamine )
N-[4-(Dimethylamino)phenyl ]-4-(2-pyridin- |20.1} 17.2

30 yl)-2-pyrimidinamine
N-(3,5-Dimethylphenyl}~4~(3~-pyridinyl)- 50.7 56.0
2-pyrimidinamine .

4-[[4-(3-Pyridinyl)-2-pyrimidinyl]amino]- }|35.8} 47.0
benzoic acid, ethyl ester

35 N-Dlmethyl-N-‘[4 (3-pyridinyl)-2-pyrimi-|43.4 34.0
dznyl] 1,4~-benzenediamine B
. l !




-21- ' TABLE | (conti nued)

Conpound IC[err]([err]M 5
N, N-Di nethyl -N -[4-(3-thienyl)-2-pyrimdinyl]- 2.1
1, 4- benzenedi am ne N[1-[4-[[4-(3-Pyridinyl)-2-pyrimdinyl]-
0.4 ' am no] phenyl ] et hyl ] f or mam de
N-[4-[ 1- Ami noet hyl ) phenyl ] -4-(3-pyridinyl)-_392. 0.8 10
2-pyrimdi nam ne, trihydrochloride
4-[[4-(3-Pyridinyl)-2-pyrimdinyl]am no] benz- 0.2
enesul f onam de N- ( 3- Chl or ophenyl ) - 4- (4-pyri di nyl ) -2-pyrimi -
3.1 di nam ne 15
N- ( 3- Chl or pphenyl ) - 4- (3 pyridi nyl) F . di nam ne
N ( 3. Vet hoxyphenyl ) 4~ (3t hi enyl )%H%M ani ne
% Inhibition
Compound LTB4| S-HETE
10 '
4-(2, S-Dxmethyl 3-furanyl )~-N-phenyl-2- 46.9 56.0
pyrimidinamine
| N,N-Dimethyl-N‘'~[4-(4-pyridinyl)-2- 40.7} 37.0
pyrimidinyl]-1,4-benzenediamine, trihydro-
chloride
15
N,N—D;methyl-n'-[4—(2-pyrzdiny1)-2-pyr1m1— 37.6] 39.0
dinyl]-1,4-benzenediamine, dihydrochloride
4-[[4—(3-Pyridiny1)-2—pyrimidiny1]amino]- 30.0
phenol _
3-[[4-(3-Pyridinyl)-2-pyrimidinyl Jamino]- |36.1] 50.0
20 benzoic acid, ethyl ester
N-(3,5-Dimethylphenyl)-4-(2-pyridinyl)-2- |50.0
pyrimidinamine, sulfate
N-[{4-(2-Propenyloxy)phenyl ]-4~(3-pyridin- 34.1
yl)-2-pyrimidinamine
25 .
N'[4-(2-Furanyl)-2-pyrimidinyl]-N,N-dim- [16.9| 16.9
ethyl-l,4~-benzenediamine
N,N-Dimethyl-N'-[4-(2-thiényl)-2-pyrimi- [49.8| 17.8
d;nyl]-l 4-benzenediamine )
*
N'-[4-(2 S-Dxmethyl-B-furanyl)-Z-pyrlml- 21.6] 17.0-
30 dinyl]-N, N-dimethyl-1l,4-benzenediamine
N,N-Dimethyl-N'-{4~(3-methyl-2-thienyl)- |16.4 13.6
Z-pyrzmidznle-l 4-benzenediamine
N,N-Dimethyl-N'-(4~(3-pyridinyl)}-2-pyrimi-|46.8 42.0
dinyl]-1l,4-benzenediamine, trihydro-
35 chloride
N,N-Dimethy-N'~[{4~(4-pyridinyl)- 2-pyr1m1— 51.1
clnyll 1,3-benzenediamine :




N-Methyl -N-[4-[[4-(3-pyridinyl)-2-pyrimdin- 1.1 20
yl ] am no] phenyl ] acet am de

N-Met hyl - N-[4-[[4- (4-pyridinyl)-2-pyrimdin- 0.1

yl ] am no] phenyl ] acet am de

N-Methyl -N-[4-[[4-(2-pyridinyl)-2-pyrimdin- 0.6

yl ] am no] phenyl ] acet am de 25 _

[ 4- (2- Furanyl ) - N-( 3- net hoxyphenyl ) - 2- pyr|n1- 0.3 di nam ne

4- (2- Benzof uranyl ) - N- ( 3- net hoxyphenyl ) - 2- 1.2

pyri m di nam ne ~ Oxo[ phenyl [4-(4-pyridinyl)-2-pyrimdinyl]-

2.130 5 ami nol aceti ¢ acid,TéEhﬁLlﬁsﬁﬁ&.ElEEﬁéi

N_[4-[[4-(4-Pyr| in\J/l)-LP\JLrinLdin\JII]Q__ninn]_. 5.3

phenyl ] acet am de 35 ’ % Inhibitiof?

Compound : LTB4{ S~HETE
10

N N-Dimethyl—u'-[4-methy1-6-(4—pyr1d1n- 1.6] 10.0
le-Z-py:zmxdxnyl]—l 4-benzenediamine
N-(3,5-Dimethylphenyl)-4-methyl-6-(3~ 32.7| 40.0

pyridinyl)-2-pyrimidinamine

N'~{4-(2-Furanyl)-5-methyl-2-pyrimidinyl]-| 3.6
15 N,N-dimethyl-1,4-benzendiamine

4-(2-Furanyl )-S-methyl-N-phenyl-2-pyrimi- |52.4
dinamine, sulfate

Ne=-{4-( Z-Benzofuranyl)-z-pyrzmidxnyl]-N N-122.9 30.0
20 - dimethyl-l,4-benzenediamine

4-Methy1-ﬂ-pheny1—6-(2-pyr1diny1)-2- 30.3] 42.0
pyrimidinamine .

4=[[4-(4-Pyridinyl)-2-pyrimidinyl]-amino]- | 36.0
phenol :

25 N-(4-Methoxyphenyl )~-N-methyl-4~(4-pyridin- 57.4
- yl-2-py:imidinamine

N,N-D;methyl-n'-[4—(2-thienyl)-2-pyrimi- 39.6f 50.0
dinyll-1, 3-benzenediamine

N,N-Dimethyl-N'~{4=(5-methyl=-2~-furanyl)-2-|31.1 37.7
Pyrimidinyl]-I,3-benzenediamine

30 : '
N-Methyl-N'-[{4~(2-pyridinyl)-2-pyrimi- 24.1 53.6
dinylj-1,4-benzenediamine

N-{1-(3=[[4~(3-Pyridinyl)-2-pyrimidinyl])- |34.0]
amino]phenyl]ethyl]formamide.

N-{4~[[4-(5-Methyl-2-thienyl)-2-pyrimi- 51.0{ 46.0
35 dinyl]amino]phenyl]acetamide

N'-{4-(2-Benzofuranyl)-2-pyrimidinyl]-N,N- |51.0 45.0
diethyl-1l,4-benzenediamine

N-[4-(1H-Imidazol-1-yl)-3-(trifluoro- 20.0{ 16.0
methyl)phenyl]-4-(4-pyr1d1ny1)-2— -
gxrimidinamine




TABLE 1 (conti nued) : Conpound
IQ[errI([err]h@ 5 NN- D et hyl -N -[ 4- (2-furanyl)-5-net hyl - 2-
40 pyrimdinyl]-1, 3-benzenedi am ne
N-[4-[[4-(3-Pyridinyl)-2-pyrimdinyl]amno]- 3.6
phenyl ] acet am de 4-[[4-(2-Pyridinyl)-2-pyrimdinyl]amno]-
4.5 10 benzenesul f onam de
N-[4-[[4-(2-Pyridinyl)-2-pyrimdinyl]amno]-34- 1.5
phenyl | acet am de . N- ( 3- Met hoxyphenyl) - 4- (2-thi enyl ) -2-pyrim -
0.9 di nam ne 15 N-[ 4- (4- Met hyl - 1- pi perazi nyl ) phenyl ] -4-(3-
1.5 pyridinyl)-2-pyrimdi nam ne
N- ( 3- Met héxyphenyl ) - 4- (5- net hyl - 2- TABBEVI] -(continued B
2- pyrim di nam ne N- (3- Chl orophenyl ) - 4-(2-pyridinyl)-2-pyrim -
1.3 20 di ' Vi B o P =TT =12 VA B W N 7 A7 182« <V TV e ;
1.8 phenyl ] -2-pyri m di nam ne
N-[ 4- (4- Met hyl {1- pi perazi nyl ) phenyl]-4-(4- 0.6 ¢ Inhibition
pyridinyl)-2-pyrimdi nam ne 25
N- (13- Met hoxyphgnyl ) - 4- (2, 5- di met hyl - 3cbmpatng 5.8 LTB4 |S-HETE
yl ) - 2- pydPmi di paini ne
N7[4-(2-PyriQixyi)-Z-pyrlnrdlnyl]-1,4-benzene- 1.0 di gm ne,
dihydrochl ori d¢ y_r4— (s-Methyl-2-thienyl)-2-pyrimidinyl)- [47.0 | 28.0
1,4~-benzenadiamina, dihydrochloride
N-{3-(1H-Imidazol-1-yl)phenyl]=-4~-(3-pyri- |50.0 | 51.0
15 dinyl)-2-pyrimidinamine
N-[3-(1H-Inidazolyl)phenyl]~-4-(2~thienyl)- | 50.0 | 39.0
2-pyrimidinamine
ﬂ-[4-(2-Furanyl)—zépyrimidinyl]-1,4-ben- 54.0
zenediamine, dihydrochloride - .
20 N-[4=(1H~Imidazol=1~-yl)=-3-(trifluoro- 19.0
methyl)phenyl]-4-(2-pyridinyl)-2-pyrimi-
dinamine :
4-{[4~-(2~Furanyl)-2-pyrimidinylj)amino]- 47.0
benzenesulfonamide .
25
30

35



N- (:3- Fl uor ophenyl) - 4- (4-pyridi nyl )-2-pyrim - 0.7 30 di nam ne
N—(3 Fl'uor ophenyl ) - 4- (3-pyridinyl)-2-pyrim - : 3.3 di nam ne

N- ( 3- Fl uor ophenyl ) - 4-(2-pyridi nyl)-2-pyrimi - 0.9 di nami ne 35
1-[3-[[4-(3-Pyridinyl)-2- pyrlnldlnyl]anlno] 4.1
phenyl ] et hanone -23-
TABLE | (conti nued) Cbnpound
IC[err]([err]M .5 N- Met hyl - N - [ 4- (3~PyFi di nyl ) - 2- pyri ni di nyl ] -

1, 4- benzenedi am ne

N—[4 (1- thhylethyl)phenyl] 4- (3-pyridinyl)- 1.1
2-pyrim di pam ne The novel compounds of the present invention are

effective as antiasthmatic agents in mammals when admin-
istered in amounts ranging from about 0.1 mg to about:
100 mg/kg of body weight'per day. A preferred dosage
regimen for optimum results would be from about 0.1l mg to

10 about 25 mg/kg of body weight per day, and such dosage
units are employed that a total of from about 7 mg to
about 1.8 g of the active compound for a subject of about
70 kg of body weight are adminstered in a 24 hour period.
This dosage regimen may be adjusted to provide the optimum

15 therapeutic response. For example, several divided doses
may be administered daily or the dose may be proportionally
reduced as'indicated by the exigencies of the therapeutic
situation. A decided practical advantage is that these

~ active compounds may be adminstered in any convenient

20 manner such as by the oral, aerosol, intravenous, intra-

muscular, or subcutaneous routes. |
The active compounds may be orally administereqd,

for example, with an inert diluent or with an assimilable

edible carrier, or they may be enclosed in hard or soft

25 shell gelatin capsules, or they may be compressed into
tablets or they may be incorporated directly with the food
of the diet. For oral therapeutic administration, these
active compounds may be incorporated with excipients and

, used in the form of ingestible tablets, buccal tablets,

30 troches, capsules, elixirs, suspensions, syrups, wafers
and the like. Such compositions and preparations should
contain at least 0.1% of active compound. The percentage
of the compositions and preparations may, of course, be
varied and may conveniently'be between about 2% to about

35 60% of the weight of the unit. The amount of active com-
pound in such thetapeutically useful compositions is such
that a suitable dosage will be obtained. Preferred compo-
sitions or preparations according to the present invention
are prepared so that an oral dosage unit form contains
between about 5 and 200 mg of active compound.



thyl-'N -[4-(2-pyridinyl)-2-pyrimdinyl]- 1.4 10

-benzenedi am ne N ( 3- Et hyl phenyl ) -4-(3-pyridinyl)-2-pyrim -
di nam ne N- ( 3- Et hyl phenyl ) - 4- (2 pyridinyl)-2-pyrim -
di nam ne 15 3-[[4-(2-Pyridinyl)-2-pyrimdinyl]am no] ben-
zenesul f onam de

-(3-Pyridinyl)-2-pyrimdinyl]am no] ben- 0.2

ul f onam de N-[4-(1, 1- D met hyl egpyl ) phenyl ] - 4-(2-thienyl)-

0 2 pyri m di nam ne

ethyl -N -[4-(2-furanyl)-2-pyrimdinyl]- 3.4

enzenedlanlne 3-[[4-(4-Pyridinyl)-2-pyrimdinyl]amno]-

3. benzenesul f onaghgletaBbets, troches, pills, capsules and the

nﬁtgyLeﬁgeLé Q4mg rhg'nyl%gggpxréhe follow;égizza binder such as gum

yl']
1-14-[[4-(3- P}#ﬂaﬁnyhﬁhZ poachadi ogrl sstawth or gellating excipients
phenyl ] et hyl i dengljandagz3Res s dan aph hate a disznt%?ratzng agent such
N-[4-[2-[bis(1,1-D nethyleth I)anlnq%? oxy , 4. . .
phenyl ] - 4- ( 3- per&|ﬁ9Fy stay hn139ﬁ3 metagsh, alginic acid and the like;
[err]-Metldl -4- [hﬂ(:ﬁrﬁ;:aneh 8iyth - s pyddnesliviy | dtearate; Aardd a sweetening

ani no] benzenenet pﬁen S| T?%’L%%%s dgctcgsse R Tl i Q:Yar}* BBl

4.6 am no
or a flavor;ng agent such as peppermint, oil of wintergreer

or cherry flavoring. When the dosage unit form is a cap-
sule, it may contain, in addition to materials of the

15 above type, a liquid carrier. Various other materials may
be present as coatings or to otherwise modify the physical
form of the dosage unit. For instance, tablets, pills or
capsules may be coated with shellac, sugar or both. A
‘syrup or glixir may contain the active compound, sucrose

Zo_v as a sweetening agent, methyl and propylparabens as pre-

' servatives, a dyé and flavoring such as cherry or orange
flavor. Of course, any material used in preparing any
doéége unit form should be pharmaceutically pure and sub-
stantially non-toxic in the amounts used. In addition,

25 these active compounds may be incorporated into sustained-
release preparations and formulations.

Compositions according to the present invention
having the desired clarity;'stability and adaptability for
parenteral use are obtained by dissolving from 0.10% to

30 10.0% by weight of active compound in a vehicle consisting
of a polyhydric aliphatic alcohol or mixtures thereof.
Especially satisfactory are glycerin, propylene glycol,
and polyethylene glycols. The polyethylene glycols consist
of a mixture of non-volatile, normally liquid, polyethylene

35 glycols which are soluble in both water and organic liquids

' and which have molecular weights of from about 200 to
1500. Although various mixtures of the aforementioned
non-volatile polyethylene glycols may be employed, it is
preferred to use a mixture having an average molecular
weight of from about 200 to about 400.
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N-[3-[[4-'(4-Pyridinyl)-2-pyrimndinyl]anno]- | 2.1 35

phenyl ] acet am de - 24-

TABLE | (continued) Conmpound
ICerr]([err]M 5 N-[3-[[4-(3-Pyridinyl)-2-pyrimdinyl]amno]-
5.0 - phenyl ] acet am de

N-[4-(3-Pyridinyl)-2-pyrimdinyl]-1, 3-benzene- 0.4 di am ne,
di hydrochl ori de N, N-Di et hyl - N -[ 4=¢p=net hyl - 2-furanyl ) - 2-
28.0 10 pyri m dinyl]1, 4- benzenedi am ne -

N- ( 3- Met hoxyphenyl ) - 4- (5- et hyl - 2-f uranyl ) - 2- 1.2

pyri m di ngm ne N-[3-[[4-(2-Pyridinyl)-2-pyrimdinyl]am no] -
0.3 phenyl ] acet ani addition to the active compound, the paren-

N-[3- (1H I m dazoketall 5pbaby¥bhsimay- #VEb-contain varibuk preservatives
which may be used to prevent bacterial and fungal contam-
ination. The preservatives which may be used for these
purposes are, for example, myristyl-gamma-picolinium

10 chloride, benzalkonium chloride, phenethyl alcohol, p-
chlorophenyl-alpha~glycerol ether, methyl and propyl para-
bens, and thimerosal. As a practical matter, it is also
convenient to employ antioxidants. Suitable antioxidants
include, for example, sodium bisulfite, sodium metabi-

15 sulfite, and sodium formaldehyde sulfoxylate. Generally,
from about 0.05% to about 0.2% concentrations of anti-
oxidant are employed.

These compounds may also be administered by
inhalation using conventional Aerosol® formulations.

20 The invention will be described in greater
detail in conjunction with the following specific examples.

Example 1
*  4-(3-Pyridinyl)-N-[3-(trifluoromethyl )phenyl]-2-
pyrimidinamine '

e 25 - A 7.04 g amount of 3-dimethylamino-1-(3-pyri-
dinyl)-2-propen-l-one (U. S. Patent 4,281,000) and 18.72 g
of [3-(trifluoromethyl)phenyllguanidine carbonate in
500 ml of n-propanol was heated at reflux temperature for
16 hours. The solvent was evaporated to near dryness,

30 then water was added and the precipitate which formed was
collected by filtration, then recrystallized from hexane
to give 5.55 g of the desired product, mp 170-1710C.

Example 2 : '

N-(4-Methoxyphenyl )=4~(3-pyridinyl)-2-pyrimidinamine

E A mixture of 14.4 g of 3-dimethylamino-1-{3-
pyridinyl)-2-propen-l-one and 16.1 g of 4-methoxyphenyl
guanidine carbonate in 200 ml of isopropanol was heated at
reflux for 20 hours. The reaction mixture was cooled, the
crude product was collected by filtration and washed with
water. The material was recrystallized from isopropanocl

35



di nyl)-2-pyri m di nam ne

N-[4-(4-Pyridinyl)-2-pyrimdinyl]-1, 3-benzene- 1.0 di am ne
N-T2-Methyl -4-[[4-(4-pyridinyl)-2-pyrim - 1.2 20

di nyl ] ani no] phenyl ] acet am de .

2- Met hyl - N-[ 4- (4-pyridinyl)-2-pyrinidinyl]- 0.9

1, 4- benzenedi am ne, di hydrochl oride
N-[4-(2-Pyridinyl)-2-pyrimdinyl]-1,3-benze 8z 0.2 di am ne
N-[4-[[4-(5-Methyl-2-thienyl)-2-pyrimdinylT- 0.3 25 :
anino]phenyl]acetanide

N[ 3- (1- Agi 'noeth Y r

pyr|n1d|nan1ne ##i?kéﬁﬁ ﬂ@& b@b@% ek é—[élﬁgt B% w cr st?ls.

et hoxy] phenyl ] - 4NQ31 21- 1229?43 pyridinyl)-2- pyr|n1d|nan1ne 30
N-(2- Met hoxyphenyl ) - 4- (3-pyridinyl) - 2- pygkdthsle 3 9-8 di nam ne

oyl acotam o M= CilHeeabeobok 3 - A2k a~pyrsaingl zerovr imidinaming |

h- ?[2'_5(2 enggszyg]nacet amd%r#(f unt of 3-dimethylamino-1-(4-pyri-
ORI LAtk T 1Y P s AR Y% Patent 4,281,000) and 16.1 g
of 4-methoxyphenylguanidine carbonate in 200 ml of iso~-
propanol was heated at reflux for 24 hours. The solvent
was evaporated to 1/3 volume, then the mixture was cooled
in an ice-bath to crystallize the crude product. The
15 product was collected by filtration and washed with water,
then with isopropanocl. The material was recrystallized
from isopropanol/ethylene glycol monomethyl ether to give
16.7 g of the desired product as yellow crystals, mp 174~
- 17s9c.
. 20 Example 4
N-{4-Methoxyphenyl)-4-(2-thienyl )-2-pyrimidinamine
A mixture of 10.9 g of 3-dimethylamino-1-(2-
thienyl)-2-propen-l-one (U. S. Patent 4,374,988) and
11.8 g of 4-methoxyphenylguanidine carbonate in. 150 ml of

25 isopropanol was heated at‘'reflux for 48 hours. The solu-
tion was cooled, then filtered, giving 9.0 g of the
desired product as yellow crystals, mp 158-160°C.

' Example S
' 4-[[4-(4-Pyrid1ny1 )=2-pyrimidinyl Jamino]benzoic acid,
30 methyl ester
A solution of 10.0 g of 4-guanidinobenzoic acid,
hydrochloride in 310 ml of methanol was mixed with 6.0 ml
(9.68 g) of thionyl chloride at 00C for 15 minutes, then
35 stirred for one hour at room temperature and then heated

at reflux for 16 hours. The solvent ws removed in vacuo
and the solid was washed with ether and air dried to give
11.4 g of white crystals (A).

The above procedure was repeated using 20.0 g of
4-guanidinobenzoic acid, 11.9 ml (19.4 g) of thionyl _
chloride and 600 ml of methanol to give 22.6 g of white
crystals (B).:



- 25- . TABLE | (continued)

Conpound |CJerr]([err]M 5
N-{4-[[4-(2-Furanyl)-2-pyrimdinyl]am no]- 0.7

phenyl ] acet am de N-[4-(1H I m dazol -1-yl)-3-(trifluoronethyl)-

0.4 phenyl ] -4-(4-pyridinyl)-2-pyrimdi nam ne

N-[ 3- (1H I m dazol - 1-yl ) phenyl ] -4- (3- pyri - 0.1 10

di nyl)-2-pyri m di nam ne 2-[[4-(3-Pyrid nyl ) -2-pyrimdi nyl ] am no] -
23.5 phenol 4- (2-Furanyl)-N-[3-(1H i m dazol - 1-yl ) phenyl ] -
0.8 2-pyrimdinam ne 15

N-[ 3-[ 2- (D et hyl am no) et hoxy] phenyl ] - 4- ( 2- 1.3

furanyl)-3-pyrim di nam nerhe products (A) and (B) were combined and
pl\)l;lgaf\fyl(]ll_zl Enzdgigeﬁ%t))aléi terd E%#ﬂ/xté ethano]: 6 The product was
N-[3-[2-(Diet hyl%ﬁhﬁﬁ) etmwﬁemaplmezethanol apdeapp dried giving
thienyl)-2-pyri RgliyToFe p-guanidinobenzoic acid, methyl ester, hydro-

chloride as white crystals, mp 137-138.50C (dec.).

10 A 9.15 g amount of the above compound was
partially dissolved in 100 ml of methanol (stored over 4A
molecular sievés) and 2.15 g of sodium methoxide was added.
The mixture was stirred briefly, then 7.0 g of 3-dimethyl-
amino-1-(4-pyridinyl)-2-propen-l-one was added and the

15 mixture was heated under argon with stirring for 21.S
hours. The reaction mixture was cooled in an ice bath,
then filtered and washed with cold methanol. The residue
was dissolved in a mixtufe of dichloromethane and methanol
and filtered to remove sodium chloride. The filtrate was

20 concentrated on a steam bath until crystal formation. The
mixture was allowed to stand at room temperature for 16
hours then was filtered. The precipitate was washed with
ice cold methanol then dried and gave 5.8 g of the desired
product, mp 194.5-196.5°C.

25 Example 6

3-Dimethylamino-1-{3-indolyl )-2-propen-l-one
A mixture of 3.18 g of 3-acetylindole and 5.17 ml.
(4 36 g) of tert-butoxybis(dimethylamino)methane was
heated on a steam bath for 4 hours. The cooled reaction

30 mixture was triturated with n-hexanes and gave a semi-
solid. The solvent was removed in vacuo and the material
was triturated with dichloromethane giving 3.08 g of the
desired compound as a tan crystalline solid, mp 239-24SocC,

_ Example 7 )
35 3-Dimethylamino-l-(S-methyl-2-thienyl)~2-propen-l-one
A mixture of 56.08 g of 2-acetyl-5-methylthio-
phene and 250 ml of N,N-dimethylformamide dimethylacetal
was heated on a steam bath under an air condenser for 16
hours. The mixture was cooled in an ice bath and filtered
giving. 66.82 g of the desired compound, mp l18-121°C.




2- (Di et hyl am no) et hoxy] phenyl ] - 4- ( 4- 0.7
I nyl)-2-pyrimdi nam ne .
4-Pyridinyl)-2-pyrimdinyl]-1, 4-ben- 2.4 zenedi am ne 25
1H 1 mi dazol - 1-yl ) phenyl ] -4- (4-pyridinyl) - 0.4

I m di nam ne N-[3-(1H I m dazol - 1-yl ) phenyl ] - 4-(2-t hi enyl) - 2-
0.2 pyri m di nam ne 30 The ability of these
conmpounds to inhibit | i poxygenase act&gity in terns of the
suppressi on of the rel ease and bi osynthesis of |eukotriene B4(LTB4)
and 5- hydr oxy-ei cosatetraenoi c acid (5-HETE) was neasured as

fol | ows. In this assay 3x10[err] peritoneal neutrophils
derived from guinea pigs were incubated at 37[err]Cin

- 26- 5 5 Dul beccos buffer containing FExak @8 buffer (pH 7.4).

Five mnutes beforest iy AAEh§1 .00 ) 2% o-Heehy 12AE AR ropen-1-one
A mixture of 37.24 g of 2-acetyl-5-methylfuran
and 150 ml of N,N-dimethylformamide dimethylacetal was
heated on a steam bath under an air condenser for 16.5
10 hours. The solvent was removed in vacuo and the residue
taken up in dichloromethane and passed through a short
column of magnesium silicate. The filtrate was evaporated
on a steam bath with the addition of n~hexanes to a volume
of 100-150 ml. Cooling with scratching gave 28.31 g of
15 the desired compound, mp 123-125°cC.
Example 9 .
3-(Dimethylamino)}-1-(1H-pyrrol-2-yl)-(E)-2-propen~l-cne
A mixture of 39.6 g of 2-acetylpyrrole and
104 m1 (87.7 g) of tert-butoxy bis(dimethylamino)methane
20 was heated on a steam bath for 20 minutes. The reaction
was allowed to subsidg. then heating was continued for 6
hours. The mixture solidified then was slurried in hexane
with chilling. The crude product was collected, washed
with hexane and dried. The solid was dissolved in chloro-
25 form containing 5% methanol and filtered through magnesium
silicate. The eluent was evaporated in vacuo and the
residue was.rec:ystallized'from dichloromethane/hexane
containing a small amount of methanol. The solid was
collected, washed with hexane then dried’ig vacuo giving
30 25.1 g of the desired compound as yellow crystals, mp 192~
1930C (dec.). :

The following 3-(dimethylamino)acrylophenone
intermediate compounds listed in Table III were prepared
in a similar manner to the procedures described in

35 Examples 6-8 and by those described in U. S. Patents

' 4,281,000, 4,374,988 and in Case 29,240, Serial number
672,753, filed on November 19, 1984.




acid and 20 [err] M cal ci umionophore (A23187), control vehicle or

the test conpounds were added to the neutrophils at a concentration
of" 10 [err]g/m. 10 Three m nutes after the addition ot
ar achi doni c acid and cal ciumionophore the total |ipid was
partitioned into chloroformafter adjusting the pHto 3 with citric
acid and the addition of equal parts of nethanol and chloroform 15
The 5-HETE and LTB4 were resol ved by HPLC u4lAg a5 [err]M4x25 cm
octadecyl silica colum (I1BM Instrunments) _ wi th 70-80% net hanol in
wat er adjusted to pH 3.0 with acetic acid. As the nobile phase was
punped at 1.0 m /- m nute, LTB4 and 5-HETE were detected by
absorbance at 270 20 and 236 nm respectively. LTB4 and
5- HETE e quantitated by conparison qapp@iidrthe control and the
results were expressed as a per- cent_or_control. The | ower the
percentage, the nore aCil&ﬁamethﬁ1&ﬂrhd}§§g§;§§he35ne Intermediatée results
of this test on repres pounds of this 1nvention appear
in Table Il. 300 Rg 35 Rs O Rq Rg
R3-C-CHz + (CH3)2-N-C(OCH3)2 ——>  R3-C-C==C-N(CH3)2
10
Ex. R3 R4 |Rs MPOC
10 |2-Furanyl H 84-86
15 11 |2-pyridinyl | B | B | 127-130
12 |2-furanyl CH3| H 0il
13 |4-pyridinyl |CH3| H 106-108
14 |4-methyl-3~ H| H 116-118
20 . pyridinyl
. 15 |4-methyl-3- H |CH3 119-120
pyridinyl .
16 |2-pyrazinyl H| H 132-133
25 17 |3=thienyl Hi H 89-90
18 j4-quinolinyl | H | H
19 |3-methyl-2- B | H 45-49
thienyl
- {20 |l-methyl-lH- | H | H 94-95
30 pyrrol-2-yl
21 |S5-methyl-2- H |CH3 123-126
thienyl :
22 |2,5-dimethyl-| H | RB 91-95
3-furanyl
35 23 {2-pyridinyl H |CH3 68-70

II

This Sheet Has Been Reﬂlaced
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-27- TABLE 1|1 I nhi bition of Neutrophi

Li poxygenase from | mmunol ogically Stimulated Gui nea Pig
Neut r ophi | es % | nhi bition
10 ' Conpound - LTB4 5-HETE .
4-(3-Pyridinyl)-N[3-trifluoronethyl)- 58.1
phenyl ] - 2- pyri mai di nam ne N- (4- Acetyl phenyl ) - 4-( 3- pyrldlnyl) 2-
37.0 pyrimdinamine . - N (4-Fluprophenyl)-4-(2-pyridinyl)-2-
45.0 pyri m di nam ne N- (4- Met hyl phenyl ) - 4- (4-pyridi nyl) - 2-
45.0 20 pyri m di nam ne N- (4- Fl uor ophenyl ) - 4- (4-pyridi nyl) - 2-
53.0 pyri m di nam ne 4-(3-Pyridinyl)-N-[3-trifluoronethyl)-
58.0 phenyl ] -2-pyrim di nam ne 25
N-Phenyl - 4 (4-pyridinyl)-2-pyrim diTABDENEII (continued)58. 0
Ex. Ry Rg |Rsg MPOC
. 24 |2-thienyl H |CHj 97-99
10
25 |4-pyridinyl H |CH3 88-89
26 |3-pyridinyl H |CH3 62-64
27 |3-pyridinyl |[CH3| H 76-78
28 |3-methyl-2~- H| H 97-98
15 pyridinyl
29 |2~-benzo- ‘H | H |137.0-138.5
furanyl
30 |3-pyridinyl gH{ H 97-99
20 . 31 j2-pheno- H]| H
thiazine

. Examples 32-251
- 4,5,6-Substituted~-2-pyrimidinamines

25 The following 4,5,6-substituted-2-pyridinamine
final products listed in Table IV were obtained by
reacting a 3-(dimethylamino)acrylophenone from Table IIX
and an appropriately substituted phenylguanidine base,
carbonate, sulfate, nitrate or hydrochloride salt in an

30 inert solvent such as absolute ethanol, n-propancl, iso-
propanol, 2-methoxyethanol, or n-butanol and the like,
with or without a base such as sodium hydroxide, potassium
hydroxide or potassium carbonate and the like by heating

35 at the reflux temperature for from 6-90 hours, then
recovering the product in a conventional manner with
recrystallization from solvents such as n-propanol, iso-
Propanocl, absolute ethanol and the like.




33.9

40.0

N- (4- Et hyl phenyl ) -4-(2-pyri di nyl) - 2-

N-[ 4- Et hyl phenyl ) - 4- (4-pyridinyl) - 2-

pyri m di nam ne 30

N-(3- Met hyl phenyl) - 4- (3-pyri di nyl) - 2-
41.0

pyri m di nam ne

41. 0
29.5

pyri m di nam ne

4- (2- Furanyl ) - N- (3- net hyl phenyl ) -2-pyrim -

di nam ne

3.0
(conti nued)

7.4
48.0 35

-43-

TABLE ||

N-[ 4- (4- Met hyl - 1- pi per azi nyl. ) phenyl ] - 4-
5

(2-thienyl)-2-pyrimdi nam ne

-28-
% I nhi bition
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i nam ne

pyri m di nam ne
di nam ne
di nam ne
pvrim
pyri m di nam ne
pyai m di nam ne

56.0 20
48. 0
56.0

54.0
54.0 25

58. 4

53.4
N- ( 3- Met hyl phenyl ) - 4- pyrazi nyl - 2- pyrim -

N- ( 3- Et hyl phenyl ) -4- (4-pyridinyl)-2-
~44-

ridinyl)-2-
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LTB4 5-HETE 10

pyri m di nam ne

di nam ne
pyri m di namjne = -

N- (2, 5- Di met hoxyphenry!

28.7

N- (2, 4- Di net hyl phenyl ) -4-(2-pyridinyl) -2-
0

N- (4- Et hyl phenyl )-4-(3-thienyl)-2-pyrim -
N- (3, 5- Di net hyl phenyl ) -}4- (4-p

N- Phenyl - 4- (3-t hi enyl ) - 2- pyri m di nam ne
N ( 3- Met hyl phenyl ) -4-(3-thienyl)-2-pyrim

N (4- Et hyl phenyl ) - 4-'( 6- met hyl - 3- pyri di n-
N- (2, 3-Di net hyl phenyl ) - 4- (4-pyridinyl)-2-

yF)-2-pyrim di nam ne

50.0 -
N (2- Met hoxyphenyl ) - 4- (}4- pyri

30
2- pyri m di nam ne

Conmpound
36.4
43.

(PONUTIUGD) AL F14AVL




LTB4

-29-

54.0 35

Compound

(gsEuranyl)-N-[3-trifluoronethyl)-

(conti nued)
4-

15

4- (2- Furanyl ) - N- (4- et hoxyphenyl ) - 2-

TABLE |1

4-(4-Pyridinyl)-N(2,4,6-trinethyl phenyl)- 53.6
phenyl ] -2-pyri m di nam ne

pyri m di nam ne

N- (2- Met hoxy- 5- net hyl phenyl ) - 4- (2- pyri di n-
49.0

yl)-2-pyrim di nam ne
5 <

% | nhi bition

5- HETE 10

2- pyri m di nam ne

44.0
45. 0
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di ham’ ne
58.0 20 conpound with

carboxylate (2:1)

N- (4- Fl uor ophenyl ) -4-(2-furanyl)-2-pyrim- 33.0

N- Phenyl - 4- (4-pyri di nyl ) - 2- pyri mi di nani ne,

48. 0

ﬁ:ﬂllalcec!
nam ne

E‘(

N- (3, 4- Di met hyl phenyl ) - 4- (4- pyri di nyl ) - 2-

il

36. Qhis Sheet Has Been

19.0

24.0
56.0
-46-1

4- (2- Benzof uranyl ) - N- ( 3- et hyl phenyl ) - 2-
30

N- (4- Et hyl phenyl ) -4-(4-pyridinyl)-2-

N- Phenyl - 4- (4- pyri di nyl)-2-pyri m di nam ne,
pyri m di nam ne

N[ (3, 4- D et hyl phenyl ) net hyl ] - 4- (4-

2- hydroxy-1, 2, 3- propanetri -
pyridinyl)-2-pyrim di nam ne
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41. 2

0

60.
471H pyrrol - 2-yl) - N- phenyl - 2-

N- (4- Et hyl phenyl ) - 4- (1H-i ndol - 3-yI ) - 2-

(conti nued)

Conpound

TABLE | |
4- (1- Met hyt

cc«&c:«c«equxmunugaacqw

@jeuoqIed DUIP

N ( 2- Met hoxy- 5- et hyl phenyl ) - 4- (4-pyridin- 44.7

20

4- (1H I ndol - 3-yl ) - N- phenyl - 2- pyri m di n-

10
pyri m di nam ne

pyri m di nam ne

am ne
yl)-2-pyrimdi nam ne 15

5

% I nhi bition
*LTB4 5-HETE
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si tuation.

oral, aerosol,

A deci ded practical
conpounds may be admi nstered in any conveni ent 20
i ntravenous,
The active conpounds nay be orally adm nistered,

intra-

advantage is that these active
manner such as by the
subcut aneous rout es.
for exanple, with
or they may

nmuscul ar, or

edi bl e carrier,

an inert diluent or wwth an assim | able

be enclosed in hard or soft 25 shell gelatin capsules, or they may be
conpressed into tablets or they may bgsgpcorporated directly with the
f ood of the diet. For oral therapeutic adm nistration, these

active conmpounds may be incorporated with excipients and used in the

form of ingestible tabl - - . -
elixirs, suspensions, $yrups,|wafers and the |ike. Such conposiftions
and preparations shoul c8ntai § at ReastR0. 1% & acti & cofpounyd. The
per cent age of th¢ cofbopifionsgand [repatati onsy'may, Gf cogtse,| be
varied and may conveni ¢nt| g b Retwegn abgut 2% to akut 353 6@ of| the
wei ght of the unit. The anount of aetive~com e~ =ound M su
t herapeutical ly useful fconmposjtions is such that a suitabl e dogage
wi |l be obtained. Prefg@rred cpnpo- STLrons or prepar agl ons accgrdi ng
to the present inventign Are pgepargd so,that an oral Qdosage urfi t
form cont ai ns befween apopt, 5 gnd 2?Oq,rrg~'of actjve compgund, .,
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S The t

abl ets, troches,

pill

S,

capsul es and the I
t ragacant h,

may al'so contain the fol | ow ng: A bi nder such as gum

aeaci a,
phosphat e;
starch, alginic acid
stearate; and a sweet

"saccharin nmay be added

of wi ntergreen

corn starch or gelatin;
a disintegrating agent such

exci pl ents

and the |ike; 10

eni ng

such

as dical ci um

as corn starch, potato
a lubricant such as magnesi um .

agent such as sucrose,
or a flavoring agent such as pepperm nt,

| act ose or

i ke

oi |

or cherry flavoring-5Wen the dosage unit formis a

cap- sule, it may contain, in addition to materials of the 15

above type, a liquid carrier. Various other materials may be
present as coatings dr-ToO OTNErwse nodr Tty gne pnysrcal Tormor|the
dosage unit. For instlance, falets, gills qf Sapsyl es nay be (?;}at-ed.
with shellac, sugar dr Q& It S syrgp or&lixey maz'hcontaﬂn t he
active conpound, sucrjoseg@20 S as as sweet enl ng cagen and

propyl parabens as prg-
cherry or orange
any dosage un

@ serv
flhvm. Of ‘Course
it for

i ves, ra dy& and

any mat eft al

n_shoul d be pharmaceutically pure and sub-

3Iave¢| ng sach as

GSed i n™prepar

ng

stantially non-toxicl|in thefanounts used. 1N addi tion, 25 t hese act
conpounds nmay be incqrporated into sustai ned- -~ « rel ease prgparatl
and fornul ati ons. osi BhonsSaccofitiong « & t heTprese
i nventi on hajing the dediredS@arity, stfabil Qf aftiBadapSakilit
for parentergl use arg‘_gbt ai g.egi by ®i ss®§ vi n@ﬁrorg“m, 10%@!,3; 30
10. 0% by wei ght of aqtive cp Und [ velg cl ei-con5| m?ﬁ bf a
pol yhydric aliphatic Jal coho i xtea'es t e reof" eC|a§
satisfactory are glyderin, pr lenelJlycolAE & thy.
gl ycols. The pol yet hyl eng g| y&ofs c st &8 T of xﬂj of P &
non-vol atile, normallly |gjufd® one Iyl end, §5 ¢ ﬁolg, ghi ch
soluble in both wated an o gané‘: i u:ds -4« --gn Mi cheRave cuI
wei.ghts of from aboutf 20 diho varhous o xtume
af or enent i oned non-val ﬁ 2 ngS'et hﬂ Bne %GBy c&'F n&¥ e 'cgled
is preferredf o use h E:Z@r SHvi nT n SvEr a@tnobftyar T e
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wei ght of from about 200 to about 400.

-37- 5 In addition to the active conpound, the paren-

teral solutions may al so contain various preservatives whi ch nay be
used to prevent bacterial and fungal contam i nation. The
preservatives which may be used for these pur poses are, for

exanpl e, nyristyl -gamma- pi col i ni um 10 chl ori de, benzal koni um chl ori de,
phenet hyl -al cohol, p- chl or ophenyl -&8%ha- gl ycerol ether, nethyl and
propyl para- bens, and thinerosal. As a practical matter, it is

al so conveni ent_to enploy antioxidants. Suitable antioxidants

i ncl ude, for exanple, kodium|bisulfite, sodium metabi- 15 wsulflite, and
sodi um f or mal dehyde suj foxyl 3t Generaldy, = anfromabow 0.(05%to
about 0.2% concentratifpns f |[a@i- & Soxi @ant e edl oy&.

These conpounds nmay alpgo & addj ni stleredpy & A nhald&t i o, usi fig
conventional Aerosol[efr] £ofmgati ohs. 2 et S N The pnveption will

be described in greatey de¢tal-l in conjunction with the folﬂovvl g
speci fic exanpl es. Exadipl-al
4-(3-Pyridinyl)-N-[3-(frifluprdpethyl)phenyl]-2- L L L
gy(rj!mdlhniam ne 3 . EA 7.,0§g,a§0u§ of? > >
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dinyl)-2-propen-1-one (U. S. Patent 4,281,000) and 18.72 g of

[3-(trifluoronethyl phenyl]guanidine carbonate in 500 m of
n- propanol was heated at reflux tenperature for 16 hours. The
sol vent was evaporated to near dryness, 30 then water was added and
the precipitate which fornmed was collected by filtration, then
recrystallized from hexane to give 5.55 g of the desired product, np
170-171[err] C. -59- Exanple 2
N- (4- Met hoxyphenyl ) - 4- (3-pyri di nyl)-2-pyrim di nam ne 35 A
m xture of 14.4 g of 3-dinethyl am no-1-( 3- pyri di nyl)-2-propen-1-one
and 16.1 g of 4-nethoxyphenyl guani dine caybonate 1 & 200w df
i sopropanol was heat ed pt emreflugy for 20 hplirs. ~The (factigon ni xture
was cool ed, the Crudg gr @uct wes cofj ectefd byFiltiatiom and washed
W th water. The pate&i gl Jas re rystal lizad fr i sdpr opgnol
- 38- 5 to give the sifre#l prodect amlig yeH ow nystg S,
np 121-122[err]C. ~ o~ o 2 Exafible &
N- (4- Met hoxyphenyl ) -4- (B-pyridinyvl) -2-pyrimdinghi ne - A
14.4 g anmount of 3-di nef hyl amjno-1-(4-pyri- 10 di nyl) - 3- progen- |- one
(U. *S. Patent 4,281,000) and 16.1‘t=q oof 4-et hcgyphqpyl goani di ne
. 4 N [~ ol et
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prepanol was heated at

evaporated to 1/3 vol ume, then the mixture was cool ed
ice-bath to crystallize the crude product.
collected by filtration and washed with water,

was recrystallized

nononet hyl - et her to give

| sopropanol. The materi al
I sopr opanol / et hyl ene gl ycol

desired product as yellow crystals,
N- (4- Met hoxyphenyl ) - 4-(
A m xture of 10.9 g of 3-dinethylam no-1-(2-

Exanpl e 4
(U. S. Patent 4,374,988) and 25

reflux for 24 hours. The sol vent was
in an
The 15 product was

then with
from
16.7 g of the
175[err] C. 20
24+ enyl) - 2- pyri ni di nani ne
t hi enyl ) - 2- propen- 1- one
11.8 g of 4-nethoxyphenyl guani di ne

np 174-

carbonate in 150 m of | sopropanol was heat ed at refl ux for(!)48
hours. The sol u- tionjwas coabed, Jhenfiltegyed, givigg 9.0 g of
the desired pro*uct @s |y& !l owIrystals, Ruip 188-16@f err KC.
Exampl e 5 4- [ 4- @- Byr§ ding ) - 2-toyri E di nyl ] ampo] bgpzoi ¢ aci d,
nmet hyl ester = | ut i:t‘)n ok 10. @ g O 4-gl£ini dienobelhzoi c
aci d, hydr ochl orli de in|3T0 m “bf n&than8! was' mi x&U wi 6.0 m
(9.68 g) of thionyl chlja QlerrlC for 15 mnutes then stirred
for one hour at roomtgnperatfyre and then heated 35 at reflux for 16
hours. The solvent way removgd Y n vacuo } L and the golid!was yashed
with ether and air dridqd to gjve ' 1M 4 g—of white erystads (p).
The above procedure wag repeafeck &si @ 20.8) g & /-Lguaﬁ!dl ngbenzoi c
acid, 11.9 m (19.4 g) lof thi¢n@E § <hloriYe agg 60& nl & nefhanol to
give 22.6 g of white clyg@8sgB.v - § L s ry
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- 39- 5
recrystal lized from absol ute ethanol. The product was
col d absolute ethanol and air dried giving 26.2 g of

The products (A) and (B) were conbi ned and
washed with

p- guani di nobenzoi ¢ acid, nethyl ester, hydro- chloride as white
crystals, np 137-138.5[err]C (dec.). 10 A 9.15 g anpunt of the
above conpound was partially dissolved in 100 mM of nethanol (stored
over 4A nol ecul ar sieves) and 2.15 ¢pbf sodi um net hoxi de was added.

The m xture was stirred briefly, then 7.0 g of 3-dinethyl -

am no- 1- (4-pyridi nyl)-2-propen-1-one was added and the 15 m xture was

heat ed under argon wifh stirfring for 21.5 hours. The reactio
m xture was cooled in|an icqg hath, . m theg filgkered and washed Wi th
c_oI d met hanol . The refidug por VS diﬁjsol VEd i ?a m xtre EI _
di chl or onet hane and nethqgol 3 land‘Lllthed tQ renoye sogdi um cfjl ori de.
The filtrate was 20 c:ancergrateg on ;A stegm bash unt ¥ cryst al
formation. The m xt yré'was all o®d td'starfd at rdom t Ehperafjure for
16 hours t hen s.filliered The precipifate was washed wth
ice cold nmethanol then dried and gaye 5.8 g of the desirgd ptoduct,
np 194.5-196.5[err] C.{ 25 'o - & . Exaqu e 6t
. . X [~
.3- Di et hyl am no- 1- ( 3-} ndol yl )égrﬁen- I._&‘one-u [ - E-m xt *lre of
3.18 g of 3-acetylindole and 5 . 4.3 of 28 EF
t ert - but oxybi s(di net Hyl ani nq) n§tdharg wash 2 hehtpd oy @ speEm bath for
. & . . . )
4 hours. The cpol ed rleactiorn pa xt Lae vva& tri% st at eqigl t'l'rg hexanes
and gave a sem - solid. =% s?l verg' vvaglreng@ i Ny cuZl?and fhe
mat eri al was trji turat dd st h edi chlsar omekhands @& vi ng-g.o q of |the
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ice bath

of

m

in an
- 40-

np

phene and 250 m of
and 150

was heated on a steam bath under

np 239-245[err] C
The m xture was cool ed

-62-

hour s.

16

3-Di net hyl am no- 1- (5- net hyl - 2-t hi enyl ) - 2- pr open- 1- one
3- (Di net hyl am no) - 1- (5- et hyl - 2-f ur anyl ) - 2- pr open- 1- one

giving 66.82 g of the desired conpound,

N, N- di et hyl f or mam de di net hyl acet al
condenser for

an air

deSi red ‘conpound as a tan crystalline solid,
and filtered

Exanple 7 35
A mxture of 56.08 g of 2-acetyl-5-nethylthio-

118-121[err] C.

Exampl e 8

A m xture of 37.24 g of 2-acetyl-5-nethylfuran
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t hen heating

104 m (87.7 g) of
was heated on a steam bath
The m xture solidified then was slurried

was al |l owed to subsi de,

The reaction

20 m nut es.
was conti nued for.

3-{Di net hyl am no) - 1- (1H pyrrol - 2-yl ) - (E) - 2- pr open- 1- one
I n hexane

m xture of 39.6 g of 2-acetyl pyrrole and
tert-but oxy bis(dinmethyl am no)net hane 20

far

hour s.
with chilling. The crude product was col |l ected,

6

washed
form
silicate.

d in chloro- 25

_yad

and filtered through nmagnesi um

wi th hexane and dried. The solid was dissol

cont ai ni ng 5% net hanol

The

192-

retitamol .
Cu
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12 2-furanyl
pyri di nyl
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TABLE |11
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CH err]
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t hi enyl
3-furanyl

)

123-126
91- 95
68-70

H CHerr]
H H
H CHerr]

-

23" 2-pyridinyl

21: 5-met hyl - 2-
22 2,5-dinethyl -

24
H.
62- 64

eplaced
i
1

bl

|

(cont i Muie
I

TABLE 111
Rl err] MP[err]C
97-99

Rl err]

H CHerr]

5
R err]
2-t hi enyl
88- 89

-42-
Ex
CH err]

26  3-jg94dinyl

76-78

H

CH err]

27 3-pyridinyl
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Exanpl es

furanyl

pyri di nyl
31 2-pheno-

97-99 20

97-98 15
t hi azi ne

H 137.0-138.5

H
H

H
H
H

28 3-nrethyl - 2-
29 2-benzo-
30 3-pyridinyl

final products
-gbeacting a 3-(di et hyl am no

and an appropriately substituted

4,5, 6-Substituted-2-pyrimdinam nes 25

H

32- 251
The follow ng 4,5, 6-substituted-2-pyridi nam ne

listed in Table IV were obtai ned by

acryl ophenone from Table 111

hydr ochl ori de

nitrate or

sul f at e,

car bonat e,

phenyl guani di ne base,
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Example 252

1-[4-[{[4-(3-Pyridinyl)-2-
ethanone, oxime

A 2.03 mg portion of N-{(4-acetylphenyl)-4-(3-
pyridinyl)-2-pyrimidinamine was mixed with 210 ml of
absolute ethanol and 1.26 g of hydroxylamine hydrochloride,
An 18.2 ml portion of 1IN sodium hydroxide was added, the
mixture was heated at reflux for 2 hours and then evapor-
ated to 1/4 volume. This was cocled, the solid collected,
washed with ethanol and water and dried, giving 1.9 g of
the desired product as cream colored crystals, mp 239-
241°cC.

Example 253
1-[4-[[4-(3-Pyridiny1)-2:pyrimidiny1}amino]ghenxl[;
ethanone, O-methyloxime

The procedure of Example 252 was repeated using
methoxyamine hydrochloride, giving 1.78 g of the desired
product as yellow crystals, mp 163-167°C.

) Example 254 )
N-{1-{4-[{[4-(3-Pyridinyl)-2-pyrimidinyl Jamino]-
phenyl Jethyl Jformamide

A mixture of 7.25 g of N-(4-acetylphenyl)-4-(3-
pyridinyl)-2-pyrimidinamine, 100 ml of formamide and 31 ml,
of 98% formic acid was reflﬁxed with stirring overnight.
The solvents were then boiled off for 1/2 hour, the
reaction cooled and poured into one liter of water. This
was extracted with 725 ml of chloroform. The chloroform
extract was back washed with 150 ml of water, then dried,
filtered and evaporated to a foam. The foam was parti-
tioned between chloroform and water. An equal volume of
saturated potassium bicarbonate was added. The organic
phase was separated, dried, filtered and evaporated to a
foam. This foam was chromatographed on silica gel topped
with a thin layer of hydrous magnesium silicate and eluted
with chloroform (first four fractions), then with 2%
methanol in chloroform (last two fractions). The sixth
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(final) fraction was evaporated and then crystallized from
chloroform~-hexane, givihg 1.05 g of the desired product as
cream colored crystals, mp 118-121°C.

Example 255
N-{4-[2-(Dimethylamino)ethoxy ]phenyl J-4~(3-pyridinyl)-
2-pyrimidinamine

A 1.10 g portion of dry 4-([4-(3-pyridinyl)-
2-pyrimidinyl]amino]lphenol was dissolved in 25 ml of
dimethylformamide. A 213 mg portion of sodium hydride
(50% in oil) was added, the reaction was sealed and stir-
red for 45 minutes. A 480 mg portion of 2-dimethylamino-
ethyl chloride in 2 ml of dimethylformamide was added and

‘the sealed mixture was stirred overnight. The solvent was

removed at 60°C and the residue partitioned between 25 ml
of water and S0 ml of ethyl acetate. The aqueous phase
was extracted twice with ethyl acetate. The organic
pkases were combined, washed with 1N sodium hydroxide,
dried, filtered and evaporated. The residue was taken up
in 20 ml of chloroform, boiled down to 1/3 volume and

-hexane added to turbidity. The mixture was allowed tc

stand overnight, giving 400 mg of the desired product as
beige crystals, mp 108-110°C.
Example 256
N-{4~[3~(Dimethylamino)propoxy lphenyl ]-4-(3-pyridinyl)-
2-pyrimidinamine -

A 5.46 g portion of 4-[[4-(3-pyridinyl)-2-
pyrimidinyl Jamino Jphenol was reacted with 3-dimethylamino-
propyl chloride by the procedure of Example 255, giving
2.9 g of the desired product, mp 85-87CC.

Example 257
N-[4-[2-(Diethylamino)ethoxy]lphenyl ]-4-(4-pyridinyl)-
2-pyrimidinamine

The procedure of Example 256 was repeated using
4-{{4-(4~-pyridinyl)-2-pyrimidinyl ]amino]lphenol, giving
302 mg of the desired product as yellow crystals, mp 85-
879c.
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5 . Example 258
N-[4-[2-(Diethylamino)ethoxylphenyl]-4-(3-pyridinyl)-

2-pyrimidinamine
The procedured of Example 255 was repeated,
using 2-diethylaminocethyl.chloride, giving 3.45 g of the
10 desired product as yellow crystals, mp 87-890C. .

Example 259
N-[4-[2-(Dimethylamino)ethoxy]phenyl]-4-{4-pyridinyl)-

2-pyrimidinamine
i The procedure of Example 255 was repeated using
15 4-[[4-(4-pyridinyl)-2-pyrimidinyl Jaminolphenol, giving
1.6 g of the desired product as yellow crystals, mp 120-
122¢0c.

Example 260
N-{4-[2-(Dimethylamino)ethoxy]phenyl]-N' N'~
dimethyl-N~{4-(4-pyridinyl)-2-pyrimidinyl]-1,2-.
ethanediamine
- The procedure of Example 259 wasfrgpeated. Sub-
sequent crops of.crystals gave 0.4 g of the desired

product, mp 87-91°C.

20

25
Example 26]

N-[4~-[3-(Dimethylamino)propoxylphenyl]-4-(4-pyridinyl)-
z-pyrimidinamine ,
A 2.78 g portion of 4~-[[4-(4-pyridinyl)-2-
30 pyrimidinyl]amino]lphenol and 2.35 g of 3-dimethylamino-
propyl chloride were reacted as described in Example 255,
giving 850 mg of the desired product, mp 123-124.5°C.

Example 262
[4-[[4-(4-Pyridinyl)-2-pyrimidinyl Jamino]phenoxy]-

35S acetic acid, ethyl ester
A mixture of 5.58 g of 4-[[4-(4-pyridinyl)-2-

pyrimidinyl Jamino]phenol was reacted with ethyl bromo
acetate as described in Example 255, giving 1.8 g of the
desired product as yellow crystals, mp 109-11l0cC.
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o Example 263
§-(4-Methoxyphenyl)-ﬂ-methyl-4-(3-pyridinyl)-2-
pyrimidinamine

A 2.78 g portion of N-(4-methoxyphenyl)-4-
(3-pyridinyl)-2-pyrimidinamine was dissolved ia 30 ml of
dimethylformamide. A 528 mg portion of sodium hydride
(50% in oil) was added, the reaction sealed and stirred
for 45 minutes. A solution of 1.70 g of methyl iodide in
2 ml of dimethylformamide was added, the sealed mixture
was stirred overnight and the solvent removed. The resi-
due was partitioned between water and chloroSorm. The
organic phase was dried, filtered and evapovated. {he
residue was crystallized from ether-hexane giﬁing i.4 g of
the desired product as yellow crystals, mp 88-900C.

Example 264
N-{4-Methoxyphenyl )-N-methyl-4~-(4-pyridinyl)-2-
pyrimidinamine

- The procedure of Example 263 was repeated usiag
E-(4-methoxyphegy1)-4-(4-pyridinyl)-2-pyrimidinamine,
giving 510 mg of the desired product as yellow crystals,
mp 124-126°C.

Example 265
' gr[z-(Diethylamino)ethyI]-4-[[4-(3-pyridiny1)-2-
pyrimidinyl Jamino ]benzamide
A 1.55 ml portion of diethyletﬁ&lenediémine was
added to a solution of 0.0l mole of 4~{[4-(3-pyridinyl)}-2-

pyrimidinyl]amino]benzoic acid chloride in 50 ml of i,2-

-

d;yethoxyethane. A 10 ml portion of triethylamine was

'a&ded and the mixture was stirred for 2 hours. The solid

was ccllected, washed with water and recrystallized from
absolute ethanol, giving 1.22 g of the desired product,
mp 148-150°C.
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5 Example 266
N-Methyl-4~[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-

benzamide
A 5.85 g portion of 4-{[4-(3-pyridinyl)-2-pyrimi-
dinyl ]Jamino]benzoic acid: in 30 ml of thionyl chloride was

10 refluxed on a steam bath for one hour, then evaporated to
dryness. The residue was boiled with dimethoxyethane,
then cooled and the solid recovered and washed with ether,
giving 6.90 g of 4-[[4-(3-pyr1d1ny1)-2-pyr1mzd1nyllamzno]-
benzoic acid chloride.

15 A 6.03 g portion of the above acid chloride was
suspended in 25 ml of ethanol and 10 ml of 25% aqueous
methyl amine was added. The resulting solid was col-
lected, taken up in hot 2-methoxyethanocl, cocled and the

- solid collected, g;ving 3.35 g of the desired product,

20 mp 254-257°C.

Example 267

4-]|4—(3-gxridinxl)-Z-pyrimidinyl]amino}benzoic acid

i To a solution of 19.89 g of 4-{[4-(3-pyridinyl)-

2-pyrimidinyl Jamino]benzoic acid, ethyl ester in 200 ml of
25 3A ethanol was added 12.5 ml of 10N sodium hydroxide.

This mixture was refluxed on a steam bath for 3 hours and .

then allowed to evaporate. The residue was taken up in

water and treated with 10.4 ml of concentrated hydrochloric

acid. The resulting solid was collected and dried, giving
30 18.11 g of the desired product, mp 311-317°C.

: Example. 268
14-[[4-(4—Eyridiny1)-2~gxrimidinxllaminolghenole-

acetic acid
An 800 mg portion of [4-[[4-(4-pyridinyl)-2-

35 pyrimidinyl Jamino]phenoxylacetic acid, ethyl ester was
dissolved in 100 ml of ethanol and 10.7 ml of 1N sodium
hydroxide was added. The mixture was stirred for 2 hours,
the solvent removed and the residue dissclved in 5 ml of
water. The pH was adjusted to 7.0 with 1N hydrochloric
acid and the solid collected, washed with water and dried.f
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The solid was recrystallized from dimethylformamide-
ethanol, giving 600 mg of the desired product as yellow
crystals, mp 308-310°C,
Example 269
4-[2-[ (4-Methoxyphenyl )amino]-4-pyrimidinylj-1-
methylpyridinium iodide
A 2.0 g portion of N-(4-methoxyphenyl)-4-(4-

pyridinyl-2-pyrimidinamine was dissolved in 550 ml of
absolute ethanol and filtered. To this was added 10 ml of
iodomethane. The reaction was heated on a steam bath for
4 hours. Another 10 ml of iodomethane was added and
refluxing was continued overnight. The mixture was cooled,
the solid collected, washed with ethanol and dried, giving
2.2 g of the desired product as purple crystals, mp 282-
284°c.

Example 270
4-[[4-(3-Pyridinyl )-2-pyrimidinyljamino]phenol

A 25.0 g portion of N-{4-methoxyphenyl)-4-{3-
pyridinyl)-2-pyrimidinamine was dissolved in 200 ml of 48%
hydrobromic acid and stirred overnight under an argon
atmosphere. The mixture was then heated on a steam bath
for 7 hours, cooled overnight and evaporated at 60°C. The
residue was basified with 200 ml of saturated potassium
bicarbonate solution and stirred for 1.5 hours. The solid
was collected, washed with water, dried and recrystallized
from hot absolute ethanol, giving 19.1 g of the desired
product, mp 223-2250C.

Example 271
4-[[4-(4-Pyridinyl)-2-pyrimidinyl Jamino]phenol

The procedure of Example 270 was repeated using
N-(4-methoxyphenyl)-4-(4-pyridinyl)-2-pyrimidinamine,
giving 3.0 g of the desired product as yellow crystals,
mp 268-2700¢,
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Exanpl e 252 1-[4-[[4-(3-Pyridinyl)-2-pyrimdinyl]am no] pnenyl] -
et hanone, oxi ne A 2.03 ng portion of

N- (4-acetyl phenyl) - 4-( 3- pyridinyl)-2-pyrimdinam ne was m xed with
210 m of 10 absol ute ethanol and 1.26 g of hydroxyl am ne

hydr ochl ori de. An 18.2 m portion of 1N sodi um hydroxi de was added,
t he m xture was heated at reflux f&2-2 hours and then evapor-

ated to 1/4 volune. This was cool ed, the solid collected,

5 Example 272
N-[4-(2-Propenyloxy)phenyl]-4-(3-pyridinyl)-2-

pyrimidinamine
A 2.73 g portion of dry 4-[[4-(3-pyridinyl)-2-
pyrimidinyl ]Jamino]phenol was dissolved in 50 ml of dry
10 dimethylformamide. A 528 mg portion of sodium hydride
{508 in o0il) was added, the reaction was sealed and
stirred for 45 minutes. A solution of 1.33 g of allyl
bromide in 10 ml of dimethylformamide was added, the
sealed mixture was stirred overnight and then evaporated
15 at 80°C. The residue was partitioned between water and
chloroform. The organic phase was separated, dried and
filtered. The filtrate was evaporated and the
residue crystallized from chloroform-hexane, giving 1.7 g
of the desired product as yellow crystals, mp 105-108°C.
20 . Example 273
N-(4-Ethylphenyl )-4-(4-pyridinyl)-2-pyrimidinamine,

pyridine~-l-oxide .

A mixture of 2.76 g of N-(4-ethylphenyl)-4-(4~-

pyridinyl)-2-pyrimidinamine and 3.45 g of m-chloroper-
25 benzoic acid in 100 ml of dichloromethane was stirred at
room temperature for 20 hours. The mixture was washed
three times with an aqueous ‘saturated solution of sodium
bicarbonate and a small amount of saturated saline. The
organic layer was dried over magnesium sulfate, filtered
through diatdmaceoué earth, then evaporated in vacuo to
give a gelatenous solid. The solid was slurried with
S0 ml of dichloromethane and filtered. The solid was
washed with a small amount of dichloromethane and air
dried to give 500 mg of the product. Recrystallization
35 from absolute methanol gave 460 mg of the desired product,

mp 223-225C¢,

30



washed wi th ethanol and water and dried, giving 1.9 g of 15 t he desired

product as .cream colored crystals, np 239- 241 err] C. .
Exanpl e 253 1-[4-[[4-(3-Pyridinyl)-2-pyrimdinyl]am nol phenyl ] -
et hanone, O net hyl oxi ne 20 The procedure of Exanple 252 was
repeat ed using met hoxyam ne hydrochloride, giving 1.78 g of the
desired product as yellow crystals, np 163-167[err]C

Exanpl e 254 N-[1-[4-[[4-(3-Pyrigdi_nyl)-2-pyrimdinyl]amno]- 25
phenyl ] et hyl ] f or mam de A mxture of 7.25 g of

N- (4-acetyl phenyl)-4-(3- pyridinyl)-2-pyrimdinam ne, 100 m of
formam de and 31 ni. of 98% formc acid was refluxed with stirring
over ni ght. The solvents were then boiled off for 1/2 hour, the 30

reacti on £ool ed and poured into one |i (Examplevwat7ar. This was
extracted with m__qf .chl.orof or. €, C J r ck
iGpngnyd: m-maﬁdinriﬂ-z-w“'ﬁﬁi & A1 A

washed with 150 A ine, di

Ler

a foam The foamwas parta-2.0 g amduntneg hepueﬁya€h+o4€pgriﬂin¥uvwﬂfﬂ. | An

organi o T pupimi il waldi ARLYEA o I B o b e cnbe,
foam This foanmwikh skrmimgegr Tbeecdobution iwas gsoleshied room tempera=y thin
(Trrst Fy O Pt e e g Rh e RNGr S e el Gt
t Wo fractiOns)_b;ﬁskspg@hprecipitate. The mixture became very thick an
more dichloromethane was added. The precipitate was col-
lected, air dried, thenm dried in vacuo and gave 2.63 g of
15 the desired product as red-orange crystals, mp 259-2629C.
' Example 275
.N-{4-(4~-Pyridinyl)=-2-pyrimidinyl]-1,4-benzenediamine,
' hydrochloride
A 2.85 g amount of N-[4~[[4-(4-pyridinyl)-2-
20 pyrimidinyl ]amino]phenyl Jacetamide was added to a mixture
of 10 ml of concentrated hydrochloric acid and 10 ml of
water. The reaction mixture was heated at reflux for 90
minutes, then evaporated in vacuo to obtain a solid. The |
solid was recrystallized from 3A ethanol/water and gave
25 2.31 g of the desired product as a yéllow crystalline
solid, mp 292-29S°C.
Additional hydrochloride salts listed in
Examples 276 to 287 in Table V were obtained from the
corresponding base compound by following procedures
30 similar to those described in Examples 274 and 275 and
employing various other solvents such as isopropyl alcohol,
ethanol, ether and the like.

35
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chl or of-or m hexane,
colored crystals,
255
2- pyri m di nam ne

4-[[4-(3-pyridinyl)-
ni

of di net

(50%in oil) was added,

m nutes. A 480 ny

m of dinethylformam de was added and
over ni ghts The sol vent was

giving 1.05 g of the desired product as
np 118-121err]C.

N-[ 4-[ 2- (Di et hyl am no) et hoxy] phenyl ] - 4- (3-pyridi nyl) -

A 1.10 g portion of dry
2- pyri mdi nyl ] am no] phenol
hyl f or mam de.
15
et hyl

the reaction was sealed and stir-
portion of 2-dinethylam no-

r enov

(final) fraction was evaporated and then crystallized from

cream

Exanpl e

10

was di ssolved in 25
A 213 ng portion of sodium hydride
red for 45
chloride in 2
the sealed m xture was stirred
[err] C and the residue

partitioned betweep—2 50——of—etiryt—aqetate:
aqueous phase 2 was extracted tw ﬁg 4'{1}’ thyl acetate. Thegpoga
phases were congfnad, washed with 1IN sgg1 m fgroxide, dried,
filtered and etepotated—FireTesTduewastakerm Up ™20 (i o1
chl orof orm  boil heg| 40 £dih10 4 ARt i £1uoroneenylg -added (j@204223¢
The m xture wa aﬁ @Yﬁ%gﬁ mgginﬂna@ﬁ.owaﬁamorgjdé ng 400 g of thg
desired pgyoducq as eige crystals, np 108-110[err]C

Exanpl e 256 277 239-245

N-[4-[3- (D nethyl a
2-pyrinidinaniTe
i

28 2} N,N-Dimethyl-N'~[4-(2-pyridinyl)-2-pyrimi-
| 283| N, N-Dimethy-N'-[4-( 4-pyridinyl)-2-pyrimi-

284| N-[4-(1-Aminocethyl )phenyl ]-4-(3-pyridinyl)-

[5}2.55234

N,N-Dimethyl-N'-{4-(3-pyridinyl)-2-pyrim-
T diyyi biiodhEnzedddianiheay tiniihyddochlzride
- A 5.46 g portion of

(3-pypidinyl et myrdaiilinand ne o ByARC IO Ex
ridet he desired product, np 85-87[err]C

N,N-Dimethyl~N'~[4-(2-pyridinyl)-2-(pyrimi-
dinyl)}-1,3-benzenediamine, dihydrochloride

g,g-Dimethyi-g‘-[4-(2-pyridingl)-2-pyrim@-
dinyl]-1,3-benzenediamine, trihydrochloride

N,N-Dimethyl-N'~-[4~(4-pyridinyl)-2-pyrimi-
dinyl}-1,3-benzenediamine, dihydrochloride
dinyl]-1,4-benzenediamine, dihydrochloride

dinyl]-1,4-benzenediamine, trihydrochloride

N2t 4-[2-(Digthylamiing)dthaxyiphenyd ] W r eag"[.”ség;\@?

2-pyrimidinamine, trihydrochloride

N-[3-(1H-Imidazol-1-yl) phenyl]-4=(2-pyri-
dinyl)-2-pyrimidinamine, hydrochloride

ﬂ-[s-(1H-Inidazol—1-yl)phenyl]-4-(4prri-
dinyl)-2-pyrimidinamine, hydrochloride

4—(2-Furanyl)-§-[3-(4-me§hy1-1-piperazin-
yl)phenyl]-2-pyrimidinamine, hydrochloride

204-213
202-205
178-184
229-234

232-235

259-266

259-263

4-[[4-(3-pyri dij2yB
3-di et hyl am n¢-
"giving 2.9
Exampl e %7 .
279
280
20 281
25
{285
30 286
287
35

Example 288 .

N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine, sulfate

pyrimidinamine was dissolved in 120 ml of absolute ethanol

A 2.48 g amount of N-phenyl-4-(4-pyridinyl)-2-

with heating, then a solution of 1.02 g of concentrated
sulfuric acid in 25 ml of ethanol was added dropwise with

stirring. The mixture turned orange then a yeliow pre-

cipi

tate formed.

The mixture was chilled, the preciptate

The
iC

ity.



N-[ 4-[ 2- { Di et hyl ani no) et hoxyl phenyl | - 4- (4- pyri di nyl ) -

2- py.ri mdi nam ne The procedure of Exanple 256 was repeated
usi ng A [ 4- (4-pyridinyl)-2-pyrimdinyllam no] phenol, giving

300 nmg of the desired product as yellow crystals, np 85- 87[err]C.

- 78- 5 Exanpl e 258

N-[4-[2- (D et hyl am no) et hoxy] phenyl ] -4- (3-pyridinyl)- _

2- pyri m di nam ne The procedgsed of Exanpl e 255 was

r epeat ed, usi ng 2-di et hyl am noethyl, chloride, giving 3.45 g of the
10 desired product as yellow crystal's, np 87-89[err]C.

Exanple 2

5 . .
N-[ 4-[ 2-([)1?met hyl am ST S8y P¥efjl Fratianpyvaghed with cold ethanol
2-pyrim di nam néthen with ether, andhgipr@ee6ar €00hibxamia %B%g\%fle&e_at ed

using 15 4'Ht%1?%ﬂ&%i LRyl )-2-pyrimdi nyl am no] phenol ,” givi*ng
1.6 g of the desired pro Sgkqéé yel l ow crystals, np 120- 122[err] C

Exanpl e 260 N-[4-[ 2- (Di net hyl am no) et hoxy] phenyl ] -N N - 20
di met hyl - N-[ 4- (4- pyri di ny/The2 precedingngpippound was dissolved in a small
10 amount of water, then a saturated aquecus solution of

sodium bicarbonate was added to pH 8.0 to yield a light
yellow precipitate. The precipitate was collected, washed
with water and dried in vacuo. A 2.25 g portion this
material was recrystallized from about 200 ml of absolute
15 methanol in the cold. - The product was collected, washed
with absolute ethanol and dried in vacuo to give 1.75 g of
the desired product as orange cyrstals, mp 233-2359C.
Additional sulfate salts which were prepared
from the corresponding base compound in the manner des-

20  cribed hereinabove are listed as Examples 289 to 300 in
Table VI.
T TABLE VI
25 Ex Compound - MPOC
289} 4-(2-Pyridinyl)-N-[3-trifluoromethyl )- 208-211

phenyl ]-2-pyrimidinamine, sulfate

29gl §-(3~Methylphenyl )-4-(2-thienyl )-2-pyrimi- [207.5~
30 dinamine, sulfate 210

2914-(2—Furany1i-gr(3—methylpheny1)-z-pyrimi- 187-193}
dinamine sulfate .

297 4-(4~Pyridinyl)-N-[3-(trifluoromethyl)phen- }250-253
yl)]~2-pyrimidinamine, sulfate

35 294 N-{4~Methoxyphenyl)-4-(3-pyridinyl}-2- 103-123
pyrimidinamine, sulfate

294 N-Phenyl-4-(3-pyridinyl)-2-pyrimidinamine, |167-187
sulfate

2954-(3-Pyridiny1)-§-[3-trif1uoromethy1)phen- 196-199
Yll-2-pyrimidinamine, sulfate




et hanedi;am ne

The procedure of Exanple 259 was repeated. Sub-

sequent: crops of crystals gave 0.4 g of the desired 25 product, np
87:91[err] C Exanpl e 261

N-[ 4-[ 3- (Di et hyl am no) pr opoxyl phenyl ]-4-(4-pyridinyl)-

2- pyri m di nam ne A 2.78 g portion of
4-[[4-(4-pyridinyl)-2- 30 pyri m di nyl ] am no] phenol and 2.35 g of
3-di et hyl am no- propyl chloride were reacted as described in
Exanpl e 255, gi ving 850 ng of the @&6i~ed product, np

123-124. 5[ err] C Exanpl e 262

[4-[[4-(4-Pyridinyl)-2-pyrimdinyl]am no] phenoxy]- 35

acetic acid, et
4-[[4- (4spyridi
et hyl brono
desired product
-79- 5

" N- (4- Met hoxyphepy ) EN-nethyl -4-(3-pyridiny/)-2:

pyri m di nam ne

10

15

20

25

30

35

hyl ester A mxture of 5.58 g of

nyl ) - 2- pyr |mgthﬂ a(ra(g_ig imhwed) was reacted with
acetate as describe anp 255, _aiving 1.8 g of the -

as pelTow crystals, np 109-111[err]C.

Ex EXsompiounds 3 MPOC

2 ortion of 4- et Qox 1 -
296 |N-(3, S-Dxmethylpheg%lg -[4- (3-pyrid&nyq§ g yp989¥5i4
pyrimidinamine, sulfate

N=(3, S-Dimethylphenyl)-4~-(2-pyridinyl)-2- 216-218
297 pyrzmzd;namine. sulfate

N=(3, S—Dxmethylphenyl)-4-methy1-6-(5-methyl- 232-234
298 2-th1eny1)-Z-pyrzmzdxnamxne. sulfate

4-(2-Furanyl )-S-methyl~-N-phenyl-2-pyrimi- 140-144
299 dinamine, sulfate

N,N-Dimethyl-N'~-[4-(4~pyridinyl)-2-pyrimi- 204-211
300 dinyl]-l 3-benzenediamine, sulfate

Example 301
N—Phenyl-(—(4-pyrzd;ny1)-2-pyrimxdznam1ne. phosphate

A 2.0 g amount of N-phenyl—4-(4-gyrzdzny1)-2-
pyrimidinamine was dissolved in 100 ml of ethanol with
heating. The solution was allowed to cool to room tempera-
ture, then a solution of 2.07 g of phosphoric acid in
25 ml of ethanol was added with stirring. The mixture was
chilled for several hours, then the precipitate which
formed was collected by filtration, washed twice with cold
ethanol and dried in vacuo for 16 hours to give 3.43 g of
the desired product as orange crystals, mp 210.5-212.59cC.

. Additional phosphate salts which were prepared
from the corresponding base compound in the manner des-
cribed hereinabove are listed as Examples 302 to 305 in
Table VII.



(3-pyridinyl)-2-pyri-m di nam ne was di ssolved in 30 mMl of 10

dlnethylfornan1de A 528 ng portion of sodium hydride (50%in oil)
was added, the reaction sealed and stirred for 45 mnutes. A

sol ution of 1.70 g of nethyl iodide in 2 m of dinethylformanm de was
added, the sealed nmixture was stirred overnight and the sol vent
rennved. The resi- 15 due was partitioned between water and chl orof orm
The organi ¢ phase was dried, filtered and evaporated. The

residue was crystallized from ether-hexane®iving 1.4 g of t he
desired product as yellow crystals, np 88-90[err]C.

Exanpl e 264 20 N- (4- Met hoxyphenyl ) - N- net hyl - 4- (4- pyri di nyl) - 2-

pyri m di nam ne The procedure of Exanple 263 was repeated

usi ng 5 N (4-net hoxyphenyl)-4-(4- pyEEEEEyEEIZ pyr|n1d|nan1ne
gi ving 510 ng of 4
124-126[err] C.
N-[ 2- (Di et hyl an]T%)fet hyl ] - 4- [[4 (3-pyri IR

pyl‘l m d| I’ly| ] am e uc y=y J.ﬁ ”l POTr Ul on o

diethylethylene$9?)' 3M§inxmeth Haﬁrqga;%QnggyaﬂﬂyrQAQL noli 290+192

e Sfimnieley ot oadec
reT yoocdr o, L\J my

mpl e 265 MPOC

4-1[4-(3-pyridi ;mxdxndﬁﬂﬂé“ HHed10] benzoic acid chl ¢ride in|50
m of 1,20 oxyethane ‘AT10 n1 portion of triethylam|ne was
added and the ng@gru&ow%u g:gghéﬂylFLJKmBépyfﬂdanyﬂM«z-BS §5-188
col | ected, washpd & £phodphdteed from absollut e
et hanol , giving] 1. 2 g of t he desired product, np 148- 150ﬂerr]C
304 grPheny1-4-(3-pyrxdznyl)-Z-pyr1mxd;nam1ne 176=-179
phosphate
15 305 N-(3,5-Dimethylphenyl )-4-(2-pyridinyl)-2- 199-202
pyrzm;dxnam;ne, phosphate

Example 306
N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine,
20 (2)-2-butenedioate (1:1)
A mixture of 4.97 g of N-phenyl-4-(4-pyridinyl)-
. z-pirimidinamine and 2.55 g of maleic acid was dissolved
in hot 2-methoxyethanol. Cooling gave 4.15 g of the
desired product as an orange crystalline solid, mp 211-
25 2140c. |
Example 307
N-Phenyl=-4~(4~pyridinyl)-2-pyrimidinamine,
dinitrate
30 A 2.0 g amount of N-phenyl-4-(4-pyridinyl)-2-
pyrimidinamine was dissolved in 100 ml of ethanol with
heating. The soiution was allowed to cool to room tempera-
ture, then a solution of 1.5 ml of concentrated nitric
acid in 25 ml of ethanol was added with stirring to give a
15 red-orange precipitate. The mixture was allowed to stand

30 minutes at room temperature, then was chilled for
several hours. The solid was collected, washed with cold
_absolute ethanol and air dried to give 2.80 g of the
iesired product as red-orange crystals, mp 167-169°C (dec.).



- 80- 5 Exanpl e 266
N-Met hyl -4-[[4-(3-pyridinyl)-2-pyrimdinyl]amno]-

benzam de A 5.85 g portion of
4-1[4-(3-pyridinyl)-2-pyrim - di nyl ] am no] benzoic acid in 30 m of
t hi onyl chloride was 10 "refluxed on a steam bath for one hour, then
evaporated to dryness. The residue gﬁg_boiled wi t h di net hoxyet hane,
t hen cool ed and the solid recovered and washeéd with ether, gi vi ng
6.90 g of 4-[[4-(3-pyridinyl)-2-pyrimdinyl]am no]- benzoic acid
chloride. 15 A 6.03 g portion of the above acid chloride was
suspended ¢n 25 m of ethanol and 10 ntgggm p&o eous met hyl am ne
was added.” The resulting_solid ken ugeln hot
:3.35 g of

2- met hoxyet hanol , cootedEaFRFQWﬁa4'(4'Py§iﬂﬁqykiﬂqWB¥Féﬂl folimiams)
t he desired product, 20

Exanpl e 267 4-[[ 4- ('
To a solution of 19.89 g of 4-[RELEQNALEICRINE

2- pyr|ntdlnyl]antno]benzomCanmd;eebhyh estgr Enn@ﬁﬁeﬁylea—BG—pytEEinylﬂ&nol

was adde of 1 Sodi.um h . This m xed
on a steam bat hr%-cﬁ’t? OJ\‘th‘?‘“&ﬁtf M%Xteg ﬁ 3|f| &ﬁﬁlf:oa'@a orat ﬁéﬂw
resi due was takekp ot mbsolutenmitbanald t Coaldagnigavel6- l4n9 ef the

concentrated hy ¥ g the exdfiple BaCa’ GahbWeysehidinassepidpct ed and

3-
ﬁrho]benzoic aci d

dried, giving 3 8..11 of the desired product, “np 311-317[err]C
Exanpl e 268 mp 1 5’% “4- (4-Pyridinyl)-2- pyr|ntdlnyl]antno]phenoxy]
' BExample 309

15 Oxo[phenyl [4—~({4-pytridinyl )-2-pyrimidinyl Jamino]-

. acetic acid, ethyl ester
A 4.08 g portion of 2-pheny1am1no-4-(4-pyr1d;nyl)-
pyrimidine was dissolved in 20 ml of dimethylformamide. A
. -5 g portion of S0% sodium hydride in oil was added using
20 10 ml of dimethylformamide as a wash. When bubbling
ceased, a solution of-2.23 ml of ethyl oxalyl chloride in
10 ml of dimethylformamide was added dropwise. Chloroform
and aqueous 10% potassium bicarbonate were added. The
organic layer was separated, dried, filtered and evapor-
25 ated giving the desired product.

. Example 310
N~-{4-(2-Pyridinyl)-2-pyrimidinyl]-1,4-

enzenediami di chloride

- 30 A 12.86 g portion of N-[4~-([[4-(2-pyridinyl)-2-
pyrimidinyl Jamino]phenyl]acetamide in a mixture of 40 ml
of water and ‘40 ml of concentrated hydrochloric acid was
refluxed for 30 minutes and then cooled. The solid was
collected and dried, giving 10.84 g of the desired product,

'35  mp 285-283°C. . |

Following the procedure of this Example, and

using as starting materials the products of the indicated
examples, the products Of Examples 311-322 in Table VIII
were derived.

This Sheet Has Been Re, ﬁ

A




acetic acid

pyri m di nyl ] am no] phenoxy] acetic acid,
100 m of ethanol
m xture was stirred for
dissolved in 5 m of

hydr ochl or
dri ed.

solid was recrystallized from di methyl formam de-
nmg of the desired product as yellow

i C

Exanpl e 269
met hyl pyri di ni um i odi de
N- (4- net hpxyphenyl ) - 4- (4-

in 550 nml of
of i odo
hours. Anot he
conti nued over
washed with et

10

15

20

25

30

35

An 800 ng portion of [4-[[4-(4-pyridinyl)-2- 35

et hyl ester was

di ssolved in

and 10.7 m of 1N sodium hydr oxi de was added. The
2 hours, t he sol vent renoved and the residue
water. The pH was adjusted to 7.0 with 1N

acid and the solid collegged washed with water and

- 81- 5
et hanol ,

crystal s,

The

gi ving 600
np 308-310[err]C

4-[ 2-[ (4- Met hoxyphenyl )am no] -4-pyrimdinyl]-1- 10

absol ute_et hanol

. A 2.0 g portion of
pyri di nyl | nam ne was di

ssol ved

and filtered. To this was_added 10 ni

4~benzenediamine

thhne. The rleacti on was heated on a steam bath foi 15 4
10 iE@Fonethane was added and refl uxi pg was
NiEgh| Mableg-idiqt ure was cool edproduet the solid col |ecuplc
hanaol and dri ri7 ni AL ng
Ex. 185 N-Hethyl—N'-(4-(3-pyr1d1ny1)-2- 164-166
311 pyrimidinyl}-1,4-benzenediamine
312-| EX- 187|N-Methyl-N'-{4-(2-pyridinyl)=-2- 110-112
pyr1nid1ny1]-1 -benzenedlamlne
313| Ex. 218|N-{4-(3-Pyridinyl)-2-pyrimidinyl]-  |279-284
1,3-benzenediamine, dihydrochloride
314 | Ex.217 |N-[4-(4-Pyridinyl)-2-pyrimidinyl]- 199-202
1, 3—benzenedianine
315 Ex.221 Z-Hethyl-N-[4-(4-pyr1d1ny1)-2- 297-304
pyr;m;d;nyl}-l 4-benzenediamine,
dihydrochloride
2{316 Ex. 219 |N-[4-(2-Pyridinyl)-2-pyrimidinyl]- 153-156
1,3~-benzenediamine
317 [ Ex. 182 |N~-{3~(l-Aminomethyl)phenyl]-4-(3- 230(dec.)
pyridinyl)-2-pyrimidinamine
318 Ex. 222 |N-[4-(5-Methyl-2-thienyl)-2-pyrimi- |284-287
dinyl]~-1,4-benzenediamine, dihydro-
chloride
'31'9 Ex. 228 |N-[4~-(2-Furanyl)=-2-pyrimidinyl]-1,4- |261-266
benzenediamine, dihydrochloride
320]| EX- 226 2-Hethy1-N—[4-(3-pyr1d1ny1)-2-pyr3.n1- 176-178
. dinyl]-1,4-benzenediamine
321 EX- 230 {2-Methyl-N-(4~(2-pyridinyl)-2-pyrimi-|196-198
dinyl)-1,4-benzenediamine
399| Ex. 191 N-[4-(4-Pyr1d1ny1)-z-pyrlmldinyl]— 192~-193.5




2.2 ¢ of the desired product as purple crystals, np 282- 284[err] C

20 Exanpl e 270
4-[[4-(3-Pyridinyl)-2-pyrimdinyl]an no] phenol A 25.0 ¢
portion of N (4-nethoxyphenyl)-4-(3- pyridinyl)-2-pyrimdi nam ne was
di ssolved in 200 m of 48% hydrobrom ¢ acid and stirred overni ght
under an argon 25 at nosphere. The m xture was then heated on a steam
bat h for 7 hours, cooled overnight‘éWU evaporated at 60[err]C. The
resi due was basified mnth 200 m of saturated potassium bi car bonat e
solution and stirred for 1.5 hours. The Eﬂééﬁla ?%; was col | ected, washed
with watef, dried and recrystalllzed 30 . I o v absolute ethanol
giving 19.1 g of thez-e-‘-~- 3= 3iEvll 2 :

Exanpl e 271 . adha hydPapynesadbaxh adeno]phenol 35 -

The procedure of Exanple,?2 0 g/aSs L $LP9erram(3- -

N- (4- met hoxyphenyl ) - 4- (4Ap f|d|n§P§ggg gF dpgaﬁ{4 (3 pyr1d1%¥l% 2 .0 g
of the de5|redpgmadudnnai]?@hh@@PbﬁpSﬂ&ﬁthanOne WaﬂpEQSBdZVBF%r¥]Q§ g of
- 82- gpopenyenlcarba21de hydrochlorE&é”Phezaa2nl of absolute ethanol !

N-14-(2- on&)pheg& of 10N gzdldlnxyéroxlde was added. This mix-
ture was refluxed overnight, then cooled to room tempera-
ture and the solid collected and washed with ethanol,
water and ethanocl. The solid was recrystallized from

15 dimethylsulfoxide/ethanol, giving 2.9 g of the desired
product, mp 256-258°¢.

Example 324
N-[{4-[2-{bis(1-Methylethyl)amino]ethoxy]phenyl]-
4-(3~ idinvyl}-—-2- imidinamine
20 A 2.64 g portion of 4-{[4-(3-pyridinyl)-2-pyrimi-

dinyl]amino]phenol was dissclved in 60 ml of dimethylforma—
mide by warming on a steam bath and then cooled. A 2.0 g
portion of diisopropylaminoethyl chloride hydrochloride
was added and dissolved with stirring. A 20 ml portion of

25 SN sodium hydroxide was added dropwise over 5 minutes,
then 5 ml of water was added and the mixture was stirred
for 20 hours. The mixture was then heated on a steam bath
for 30 minufes, allowed to stand 48 hours and then evapor-
ated. The residual gum was éurified by flash dry column

30 chromatography on silica gel eluting fractions 1-3 with
methanol and fractions 4-6 with 1% methanol in chloroform.
Fractions 4-6 were combined and evaporated, giving 500 hg
of the desired product. '

35

aminolbenzenemethanol

A 1.45 g portion of 1-([3-((4-(3-pyridinyl)-2-
pyrimidinyl]amino]phenyl]ethanone was dissolved with stir-
ring in 220 ml of ethanol. A 125 mg portion of sodium
borohydride was added and stirring continued for 3 hours.
A 63 mg portion of sodium becrohydride was added and



pysim di nam ne A 2.73 g portion of dry

4-[[4-(3-pyridinyl)-2- pyri m di nyl ] am no] phenol was di ssol ved in 50
m of dry 10 di mret hyl formam de. A 528 ng portion of sodi um hydride
(50%in oil) was added, the reaction was seal ed and stirred for 45
m nutes. A solution of 1.33 g of allyl bromde in 10 m of

di nmet hyl f or mam de was added, the sealed m xture was stirred

overni ght and then evaporated 15 - at 80[err]C  The residue was
par.titioned between water and chloroform The organi ¢ phase was
separated, dried and filtered. The filtrate was evaporated and the
residue crystallized from chl orof orm hexane, giving 1.7 ¢ of the

desired product as yellow crystals, np 105-108[err]C. 20
Exanpl e 2¥3 stirring contimpedhengnight(4- pyzlULnybthOpypﬁn0h$ﬂmmine

pyridi ne-1-oxide aeet d 208X biaeLAk 23 i@gﬂ g ted. Th
N-(4- ethylphenyl) e.ac acid was " ﬁan¥%%°§ﬁ © n

m .
m chl or oper - llﬂbmﬁﬁ<§§%§W§§Fﬁd1U6tgi“BgeﬂrcﬁFbﬁGnﬁPﬂaﬁEcﬁH§t§}fa
at room t e doumd foFr ehaholdr giviig "ist mWgcofagshaadéeiired product,

three tinmes with an33gy§tura aturated solution of sodium bi car bonat e

and a smal |l anou ‘ed saline. The organic | ayer was dried
over magh@siumsulfate, filtered t hExagpldi 326nnceous earth, then

evaporated in vacuo toE-u-[3:3![\49-(9-9?1:;&%9!5-59{. imI&fn?PE&ﬂiﬁ\@?-
slurried with 5 :
washed with a small anount of dich hide dried to give
S50, o (G prodl " oyl LR By g op Ly St
pyrznzd;nyl]anlno]phenyl]ethanone, 40 ml of formamide and
15 13 ml of concentrated formic acid was refluxed for 15
hours, then cooled and evaporated. The residue was parti-
- tioned between unsaturated aqueous potassium bicarbonate
and chloroform. The organic phase was separated, dried,
filtered and evaporated. The residue was chormatographed
20 on silica gel, eluting 125 ml fractions, fractions 1-4
with chloroform and fractions 5-7 with 2% methanol in
chloraform. Fractions 5-7 were combined and evaporated,
giving 1.25 g of the desired product as a yellow foam.

Example 327
25 ={(4=(3~ dj =2= imidinyljaminolpheno

A mixture of 35 g of N~(2-methoxyphenyl)-4-(3~-
pyridinyl)-z-pyrimidinaniné in 200 ml of 47% aqueous hydro-
bromic acid was refluxed for 7 hours and then evaporated.
The residue was mixed with saturated aqueous potassium

30 ‘bicarbonate and allowed to stand overnight, then filtered.
The filtrate was concentrated, giving 3.5 g of the desired
compound, np 166-169°%¢C. )

35



- 83- ) Exampl e 274
N- Phenyl - 4- (4- pyridinyl)-2-pyri mdi nam ne, di hydrochloride

.A 2.0 g anount of N-phenyl-4-(4-pyridinyl)-2- pyri m di nam ne was

di ssolved in 70 m of dichl oronethane wi th warm ng. The solution was
cooled to roomtenpera- 10 ture, then hydrogen chloride gas was bubbl ed
into give a brick red precipitate. The m xture becane very thick
and nmor e di chl oronet hane was added. -§Be precipitate was col -

| ected, air dried, then dried in vacuo and gave 2.63 g of 15 t he
desired product as red-orange crystals, np 259-262[err]C.

Exanpl e 275 N-[4-(4-Pyridinyl)-2-pyrimdinyl]-1, 4-benzenedi am ne,
hydr ochl obi de A 2.85 g 3 -[[4-(4-pyridinyl)-2-
20 pyrim di nyl ] ag midacat1ds 1Yphegd gd-4t-q 23 pridihgl) -2~  Of
10 m of concentrat eﬁﬂ?ﬂ}wﬁn E-YaX f}dgnﬁn niqcft-q ek g) +he

reaction mxture was heated at refl ux pyatinddinamine m nutes, then

na
evaporated in vacuo to obtai i d. e S 3 y I'1ized
from 3A et hanol / wat er and aévLel%%A q’fzé? (f:flofoft ﬁegggeéﬁrlﬁ%ﬁ?g%&céhgs a

yel | ow crystal | i5¢9 ml of Nd-dimethylSormgside dimethyl acetal was heated
Adg:“g/nip hydr Qafla0 el it |t Wlridhrs . AstRr@eniatiog2ehel n
ol | owi g procoR R iem SeLakian andey” RsSEBHoso EF Of BPRMIe¥ 574 and
275 and addedy ity thy ipart arystaldinentresidue.as Theoprodpctawashol |
' collected as small crystalline particles which were washed
with an additional liter of hexane. Air drying was fol-
15 lowed by drying at 45°C under vacuum, leaving 350.7 g of
3~-dimethylamino-1-(2-pyridinyl)-2-propen-l-cne.
A mixture of 289.0 g of imidazole, 292 g of
potassium carbonate, 3 liters of dimethyl sulfoxide, and
300.0 g of l-fluoro-3-nitrobenzene was stirred and heated
20 for 25.5 hours between 105-110°C. Then the reaction was
poured into 6 liters of water and cooled in the refrigera-
tor over the weekend. The crystalline product was col-
1eéted and washed with 1 liter of water. Air drying gave
357.6 g of solid. The solid was taken up im 2.4 liters of
25 ethyl acetate and the hot solution passed through hydrous
magnesium silicate. After boiling the filtrate down to
1.5 liters, it was cooled to give a precipitate which was
collected and washed with 260 ml of ethylacetate, to leave
151.7 §.of off-white crystals. After evaporating the

30 mother liquor to dryness,the residue was recrystallized
from 350 ml of ethyl acetate to give 59.7 g more product.
The mother liquor from the second fraction was evaporated
and the residual material recryétallized twice from ethyl
35 acetate to give 30.9 g more product. Total product,

242.3 g of 1-(3-nitrophenyl)-1H-imidazole.

In a Parr hydrogenation bottle was placed 75.00 g
of 1-(3-nitrophenyl)-1H-imidazole, 0.70 g platinum oxide,
and 250 ml of ethanol. Shaking of this mixture in a Parr



et hanol; ether and the |ike. 35

-84- 5 TABLE V _ Ex

Compound MPC 276
4-(3-Pyridinyl)-N-[3-trifluoronethyl)- 220- 223
phenyl ] pyri m di nam ne, hydrochloride 10 277

N, N- Di nethyI-N'-[4-(3-pyridinyI)-2-pyrin} 239- 245

i di nyl]-1, 4-benzenedi am ne, trihydrochloridg3s- 278

N-[4-]2- (D et hyl am no) et hoxy] phenyl | - 4- 115- 150
(3-pyridinyl)-2-pyrimdinam ne, hydrochl o- (dec) ride 15

279 N, N- [y net hy Inydrdgerat-in la‘i!p&‘th):u% wRY cBintinded- 8h8il no more hydro-
o e o bt L, 353 R dEeasg, wags réfdatea wicn 76.29 g
of the imidazole, 1.0 g of platinum oxide and 250 ml of
ethanol and again with 90.4 g of the imidazole, 1.0 g of
platinum oxide and 240 ml of ethanol, until a total of
10 241.63 g had been reduced. For each batch the catalyst
was filtered off and the solvent was removed under vacuum;
and then the residues were combined to give 207.2 g of
gray crystalline amine. Next the amine was recrystallized
from 530 ml of 2-propanol. After collecting the product,
15 it was washed with 200 ml of 2-propancl, and dried, under
vacuum, to give 156.4 g of 3-(1H-imidazol-l-yl)benzanmine.
A soluticn of 43.3 g of hydrogen chloride in
290 ml of ethanol was added to 189.0 g of 3-(lH-imidazol-1-
yl)benzamine in a 2 liter Erlenmeyer flask. Then 104.7 g
20 '~ of cyanamid was added. The mixture was cautiously warmed
in a water bath to an internal temperature of 83% over 25
minutes. When no exotherm had been noted, the flask was
placed inside the steam bath and heated for 2 hours. A
f1na1 temperature of 97°C was achieved. The- ‘resulting
brown syrup vhich was (3-(1H-imidazol-l-yl)phenyl]guani-
dine, monohydrochloride, was used in the next reaction
without further purification.
A mixture of 164 g of potassium carbonate,
_ . 209.1 g of 3-dimethylamino-1-(2-pyridyl)-2-propen—l-one,
e "1.187 mole of crude ([3-(1H-imidazol-l-yl)phenyl]guanidine

25

30 monohydrochloride, and 1 liter of methoxyethanol was stir-
red and heated under very gentle reflux. A dry-ice con-
denser filled with water was used to prevent plugging by
the dimethylammonium carbonate which is given off by the

a5 reaction. The reaction was stopped after 26.5 hours and

permitted to stand overnight. A heavy precipitate had
formed which was collected as A and washed with 100 ml of
ether. The filtrate was concentrated under vacuum as B.
Both A and B were triturated with 1.5 liters of water.
Then A was washed with 300-400 ml of ethanol, followed by
100 ml of ether to leave, on drying, 172.9 g of gray solid,



dinyl]-1, 3-benzenedianine, trihydrochl oride 281

NzN'D nethyl -N -[4-(4-pyridinyl)-2-pyrim- 178-184 20
di nyl]-1, 3- benzenedlan1ne di hydr ochl ori de 282
N, N-Di methyl -N -[4-(2-pyridinyl)-2-pyrim- 229-234
dinyl]-1,4- benzenedlan1ne di hydr ochl ori de 283
N, N-Di methy-N -[4-(4-pyridinyl) -2-pyrim - 232- 235
di nyl]-1, 4- benzenedi ani ne, tri-hydrochl or~86- 25 28 '
N-[ 4- (1- Am noet hyl ) phenyl ] - 4- (3-pyridinyl) - 2- pyri m di nam ne,
;g;hgdrochlorlde 285 N-[3-(1H I m dazol -1-yl ) phenyl ]-4-(2-pyri-
[

(11 m dac¥P -39 y|?8%eny|1 (R ek o JEFCL £50 a1 e -

3-
2- pyr|n1d|nan1n%n°hyg¢59h¢oh aek so 1d ©g87 Next, a classical fractxonaz

4-(2- Furanyl) - “&&&fﬁtﬂﬁlﬂﬂitﬂo@'@@éaéaﬁzed?&&%ng methoxyethanol as
yl ) phenyl ] - 2- py&m d| ﬁ yfx OCh#)VFI’g

Exanpl e 288 35 Phen . |§Eﬁge§'ﬁ§r}ﬂ¥%?ﬁﬁm?$ﬁs o R
A 2.48 g anpuntceoil I\twpdaeat?ded €d-pemovke ghlo. In thpqrfaﬁmmm:m makn

dissoléﬁp in 129r£$t93n§bééfét5b€% lp, 79. oﬁ%tZS 16 ciy$¥afs sol ution

of 1.0 of concentrat ed ric acld of ethanol was added
dropwi se with MP 204¢ 3780 thea‘FFl ﬁurl&gt‘?ﬁ' rﬂad’%r%‘l’ HeFWSE3AF1 ow pre-
cipitate fornedmp The4A204 LSTCIASTHS i yieId dheD phes (B aves 26% of the

desired product.

EXAMPLE 329
1-(2-Chloroethoxy)-3-nitrobenzene

15

A mixture of 6.96g. of m - nitrophenocl, 100 ml.
of 2-butanone, 6.9 g. of potassium carbonate, and 11.74 g
. of 2 chloroethyl-tosylate was stirred and heated under
20 reflux for 24 hours. After cooiing to room temperature,
the salts were filtered off and the filtrate concentrated
under vacuum. The residue crystaliized on seeding and was
recrystallized from carbon tetrachloride to g1ve 8.3 g. of
product, m.p. 54. 5° - 57° c.

25
EXAMPLE 330
1-[2-(3-Nitrophenoxy)ethyl]-1H-imidazole
After dissolving 3.74 g. of imidazole in 60 ml.
of dry N,N-dimethylformamide, 1.78 g. of 50% svdium hydride
30 in 0il was added. When the effervescence had stopped (circa
1 br.),7.35 g. of 1-(2-chloroethoxy)-3-nitrobenzene was
added. After stirring overnight, the reaction was concen-
trated under vacuum. Water was added to the residue and the
35' product was eXtracted into chloroform. The product was

extracted out of the chloroform layer with dilute hydro-
chloric acid. Next, the aqueous acid layer was neutralized.
with potassium carbonate and the oily product extracted into
chloroform. Upon drying the chloroform extract with sodium
sulfate, it was concentrated under vacuum to an oil which



- 85- » 5 was collected, by filtration, washed with cold et hanol

then with ether, and air dried to give 2.73 g of yellow or ange
crystals. The precedi ng conmpound was di ssolved in a
smal | 10 anount of water, then a saturated aqueous sol ution of

sodi um bi carbonate was added to pH 8.0 to yield a Iight yel | ow
precipitate. The precipitate was coll ected, washed w th water and
dried in vacuo. A 2.25 g portion this -9%aterial was recrystallized
fromabout 200 m of absolute 15 met hanol in the cold. The product was
coll ected, washed with absolute ethanol and dried in vacuo to give
1.75 g of 5 cryste doidead omprstdnstings oResgysepldizias iopp £298- 139psPpyC.

Addi t i onal

base conpound i
Exanpl es 289 t

TABLE VI
MP[err] C

25

éga ner des- 20 cri bed hereinabove are listed as
«2° C. Taple W.

Su'féét S 1 MY € J¥ GRYRRE L as thel MMohharaeer eapgndi ng
Ex

289 4- (2-Pyridi nyl X uor onet hyl ) -

phenyl]-%épyrinidinaninér[ﬂuliﬁéémidazol-l-yl)ethoxy]benzamlne

.15

20

25

30

35

[3-[2-(1H-Imidazol~1-yl)ethoxy]phenyl]-guanidine Dihydrochloride

Using a Parr bydrogenator, 5.00 g. of 1-[2-(3-
nitrophenoxy)ethyl]-1H-imidozole in 100 ml. of ethanol and

0.2 g. of platinum oxide was hydrogenated until the hydrogen

uptake stopped. The catalyst was filtered off and the
filtrate concentrated under vacuum. Several recrystalli-
zations from isopropyl acetate gave 2.8 g. of amine, m.p.

74°-76.5° c.

EXAMPLE 332

gb und
208- 211

To a solution of 1.7 g. of hydrogen chloride in
50 ml. of ethanol was added 4.70 g. of 3-[2-(1H-imidazol-1-
yl)ethoxy]benzamine in 10 ml. of ethanol. After concentra-
tion under vacuum a foam was obtained which gradually cry-
stallized. Next 1.95 g. of cyanamid and 20 ml. of ethanol
were added and the mixture heated cautiously, first in a
water bath, then directly in a steam bath for a total of §

hours. A light brown oily gpanidine resulted, which was
used without purification.

EXAMPLE 333
3-[2-(4-Morpholinyl)ethoxy]-benzenamine
N-[2-Chloroethyl)morpholine hydrochloride, 80 g.,

was partitioned between 5N sodium hydroxide and methylene
chloride. After dr}ing the organic layer over magnesium

sulfate, the solvent was removed under reduced pressure to
leave 65 g. of free amine.

To 36.01 g. of m-aminophenol dissolved in 325 ml.
of N,N-dimethylformamide, 16.3 g. of 50% sodium hydride in
0il was added. The reaction was stirred for 1 hour, until
the effervescence stopped; then 57 g. of N-(Z-chloroethyl)



290*N- ( 3-'Met hyl phenyl )-4-(2-thienyl)-2-pyrim- - 207.5- 30 290

di nam ne, sulfate 210 291

4- (2- Furanyl ) - N ( 3- net hyl phenyl )-2-pyrim - 187-193 di nam ne
sul fate 292 4-(4-Pyridinyl)-N[3-(trifluoronethyl)phen- 250-253
yl)]-2-pyrimdinamne, sulfate 35 29

N- (4- Met hoxyphenyl ) - 4-(3-pyridi nyl)-2- 103-123

pyri m di nam ne, sulfate 294 -96-

N- Phenyl - 4- (3-pyri di nyl ) -2-pyrim di nam ne, 167-187 sulfate

29 4-(3-Pyridinyl)-N-[3-trifluoronethyl)phen- 196-199

- 86-

10

15

20

25

30

35

yl']-2- pyrsm di Nage p¥o1 S [ A fom ahPAlﬁ_’EVs dded. Of)cer stirring overnighe,

f%ontlnue
the mixture was heated on a steam bath for 1/2 hr., then

concentrated under vacuum. The residue was taken up in

300 ml.of 2N hydrochloric acid and washed twice with ether.
After basifying with 10N sodium hydroxide, the product was
extracted into ether, dried (magnesium sulfate), filtered
through hydrous magnesium silicate and evaporated to a brown

oil. Distillation gave 34. 0 g. of a golden o0il, b.p. 165°-
1800 C./0.45mm.
EXAMPLE 334
[3-(2~(4-Morpholinyl)ethoxy]phenyl]
gusnidine monobydrochloride

Prepared from 3-{2-{4-morpholinyl)ethoxy}-benza-
-mine by the method of Example 332

EXAMPLE 335

1-(Bromoacetyl)-4-methylpiperazine monohydrochloride
A solution of 10.0 g. of l-methyepiperazine in

150 ml of chloroform was cooled in a water bath while
17.3 g. of bromoacetyl chloride in 150 ml. of chloroform was
added dropwise, with stirring, over 1/2 hour. A calcium
chloride tube protected the reaction from moisture. After
stirring overnight, the precipitate was collected and washed
with cnioroform. Tne crude product was dried under vacuum

at 50° and used as such.
EXAMPLE 336
1-[(4-Aminophenoxy)acetyl]-4-methylpiperazine
Prepared from p-aminophenol and 1-(bromoacetyl)-&4-
methylpiperazine by the method of Example 333 to give a pro-
duct of m.p. 71°-73° ¢.
EXAMPLE 337
1-[{4-f (Aminoiminomethyl)amino]phenoxylacetyl]-4-
methylpiperazine Dihydrochloride
Prepared from l-[(4-aminophenoxy)acetyl]-4-
methylpiperazine by the method of Example 332.




Ex. o Conmpound MP[err]C | 296
N-(3, 5- D net hyl phenyl ) -[ 4- (3-pyridinyl) - 2- 209-214 10
pyrim di nanmi ne, sul fate 297

N- (3, 5- Di net hyl phenyl ) - 4-(2-pyridinyl) - 2- 216- 218 297

pyri m di nam ne, sulfate 298 ’

N- (3, 5- Di net hyl phenyl ) - 4- net hyl - 6- ( 5- net hyl - 2-234 298

2-thi enyl)-2-pyrimdinanine, sulfate 15 7299

4-(2-Furany|)-5-nethy|-N—phenyl-2-pyrini- 140- 144 di nam ne,

sulfate 300 N, N-Di nethyl -N -[4- X Eyrldlnyl) 2-pyrim- 204-211

dinyl ] -1, §-benzenedi am ne, sulfate 20________

Exanpl e 301 N- Phenyl - 4- (4- pyri di nyl) - 2- pyrim di nam ne, phosphate
Af i

all owed to coql hen B solution of 2.07
phosphoric acijd in 8 ? anol mas addepd with stirring. Fhe

A 2.0 g anoun | nhnn\ll A I 1 n\lrl di n\ll \ v n\/rJ m din i
di ssol ved in JOQ{ g V\M’Qnygéu mdﬂ_? ti ng( PIBSuEE' ution waE:D oq
0 I’Oga’h 8 5 g

m xt ure was chilled for several hours., then Yhe precipitate which
formed wag collBsgtdd by.fiitraji ps-[2asiedihidsesolv | Nep3 o[ 2 301H- et fiayed
and dried in yacuofor 16 hourp to_ i e 3. 43 of -Im1éazopef | ks1.5
product as ordnge qrystals, np ZIg.g-Xlﬁf %Xf%(:
Addi ti onal phgsphafje salts whi fhphenyl jgwpsidine ethqxulphgnyl—
are 1ioted as EiZWZS"%BSdtL”m@ﬁ'W GG o | 5P RREIPIE
-2-pyrimidinaming
15 339 | Ex. 13 [3-[2-(4-morpho- N-[3-[2-(4-mor- [179-
linyl)-ethoxyl]- pholinyl)- 181
phenyl ]guanidine ethoxy]phenyl]-
monohydrochloride -4~ (4-pyridinyl)-
-2-pyrimidinamin€
20 340 | Ex. 26 | [3-[2-(4-morpho- N-[3-[2-(4-mor- [134-
linyl)ethoxy]- pholinyl)ethoxy]-136
phenyl Jguanidine phenyl]-4-(2-
monohydrochloride thienyl)-2-pyri-
25 . midinamine
341 Ex. 10 [3-[2-(4-morpho- 4-(2-furanyl)~-N- | 88-
linyl)ethoxy]- |3-{2-(4-morpho- | 90
phenyl ]guanidine linyl)ethoxy]-
monohydrochloride phenyl]-2-pyri-
30 . . midinamine
342 Ex. 246 | 1-[[4-[(Aminoi- 1-Methyl-4-[[4- [173-
minomethyl)amino}- | -(2-thienyl)-2- [175
phenoxylacetyl]-4- | pyrimidinyl]-
methyl piperazine phenoxylacetyl)-
35 dihydrochloride piperazine
[
T



-87- i O TABLE VI | Ex

Conpound MP[err]C 302

N ( 3, 5- Di net hyl phenyl ) -4-(3-pyri di nyl)-2- 190- 192 10

pyri m di nam ne, phosphate 303 N-(4- thhoxyphenyl) 4- (3-pyridinyl)-2-
185-188 pyri m di nam ne, phosphate 304

N- Phenyl - 4- (3- pyri dinyl)-2-pyri mdi nam ne 176 179 phosphat e
15 305 N-(3,5-Di wethylphenyl)-4-(2-pyr|3|nyl) 2- 199- 202

pyri m di nam ne, phosphate Exanpl e 306

N- Phenyl - 4- (4- pyri dinyl)-2-pyrimdi nam ne, 20
TABLE IX (continued)

Ex.{ Acryloyl | Phenylguanidine Product IM[:o"c:.
Source precurser
343} Ex. 24 (4-chlorophenyl) N-(4-chloro§heny1w 185-
guanidine carbonate |-4-(2-thienyl)-2-] 186
pyrimidinamine
344} Ex. 26 [2-[bis(l-methyl- N-[2-[2-[bis(1l- 54-
ethyl)amino[ethoxy J-methylethyl) 57
[guanidine hydro- amino]ethoxy] - '
chloride phenyl]-4-(3-pyri-
dinyl)-2-pyrimidi-
namine ’

The disease diabetes mellitus is characterized by
metabolic defects in the production and utilization of glucose
which results in the failure to maintain appropriate blood’
sugar levels. The result of this defect is elevated blood
glucose or hyperglycemia. Research on the treatment of
diabetes has centered on attempts to normalize fasting and
postprandial blood glucose levels. Treatments have included
parenteral administration of exogenous insulin, oral adminis-
tration of drugs and dietary therapies.

Two major forms of diabetes mellitus are now recog-
nized. Type I diabetes, or insulin-dependent diabetes, is a
result of an absolute deficiency of insulin, the hormone which
regulates glucose utilization. Type II diabetes, or insulin-
independent diabetes, oftem occurs in the face of normal, or
even elevated, levels of insulin and appears to be the result
of the inability of tissues to respond appropriately to insulin.

The compounds of the present invention and the |
pharmacologically active acid-addition salts thereof, effec-
tively lower blood glucose levels when administered orally to
genetic strains of hyperglycemic mice which are animal models-



(2).- 2-butenedi oate (1:1) A mxture of 4.97 g of

N- phenyl - 4- (4- pyri di nyl) - 2-pyrimdinam ne and 2.55 g of maleic acid
was' di ssol ved i n hot 2-nethoxyethanol. Cooling gave 4.15 g of the
desired product as an orange crystalline solid, np 211- 25 214[ err] C
Exampl e 307 N- Phenyl - 4- (4- pyri di nyl)-2-pyrim di nam ne,
dinitrate 30 A 2.0 g anount of hBphenyl -4-(4-pyridinyl)-2-
pyrimdi nam ne was dissolved in 100 m of ethanol with heati ng. The
solution was allowed to cool to roomtenpera- ture, then a solution

of 1.5 m of coficégpeal&ddnaberes. Theaekdctnmeshanish 2y hah bt h vihe R dakee
Wi th stirring Hg Qb¥ekﬂg§§ an&egh8r§898n9586'9h6§18 noghﬁe”k5ﬁ§fﬁu&@sas

al l owed to stan room t enper at ure en was chir|led, for
several hours. l1imdted| fe an¥ EéFFééPéGf masheRiamt Af caspion. A%b%g efeive -

et hanol and ai hygbg Q9cbﬂ1§|! edt8) gheket Bémpoundsdaser edepubdfict tise
[gg orangg cry%E%L%meHB og hy88£§i§égﬁé§e° ?EYEESII diabetes.
N- Phenyl - 4- ( 4- pyr|d|nyI)Tbepypmpodndanpﬁeﬁﬁls invention were tesgedpbond
wi th 2-hydroxyg é og3s em1c act1v1t accordlﬂ opgnehki g1 howThat frédedire.
A m xture of ? 5 g? g {f gyr §

0 ese mlce C (ob/ob)], their lean litter-
mates (ob/+ or +/+) and dlabet1c mice [C57 B1l/Ks (db/db)]
and their non-diabetic littermates (db/+ or +/+) were obtained
from Jackson Laboratories, Bar Harbor, Maine. Obese mice
were 3 weeks of age and diabetic mice were 9 weeks of age
at the start of the test.

The test compounds were dissolved in methanol,
mixed with powdered Purina rodent chow on a weight of com-
pound to weight of chow basis and thoroughly dried.

Groups of 4 control mice received vehicle (methanol)
treated chow.

Groups of 4 test mice were fed ad libitum for ome
month and food consumption was measured daily (on week days)
by weighing the food bins before and after the addition of
fresh chow. Thus a 40 g mouse fed the test compound at a
concentration of 0.02% of the diet would receive a dose of
20 mg/kg/day if it ate 4 g of chow per day.

Blood samples were collected before the first
treatment and once at the end of each week of treatment by
retro-orbital puncture using the end of each week of treatment
by retro-orbital puncture using heparinized capillary tubes.
Plasma was separated by centrifugation in a Beckman microfuge
for 5 minutes. Plasma glucose concentrations were determined
with the Beckman Glucose Analyzer which uses a glucose :
oxidase method.

The results of this test on representative compounds
of this invention appear in Table X.

This Sheet Has Been Replaced




10.
hot absol ute et hanol. Cooling gave 6.
exanpl e as a yellow cystalline solid,
Exanpl e 309 15
acetic acid, ethyl ester

2- phenyl am no- 4- (4- pyri di nyl) -

14 g of the

2-pyrimdinam ne and 4.62 g of citric acid was dissol ved

product of the
np 155-157[err] C

A 4 08 g portion of
pyri nTJQQQTe was dissolved in 20 m of

in

Oxo[ phenyl [ 4- (4- pyri dinyl)-2-pyrimdinyl]am no] -

di et hyl f or mam de. A 5 g portion of 50% sodi um hydride in oil was
added using 20 10 m of dinethylformam de as a wash. Wen bubbling
ceased, a solution of 2.23 m_of ethyl oxalvl chloride in 10_d_of
di net hyl f oram de was added dfopw se. [Chl orof ofm and aqueous 10%
pot assi um bi carbonate were addeq. -dhg . rgani c l.ayer was jsepar at gd,
dried, filtered and evapor- 25 tgd giving the des|red product, np
109-111[err] C _ N-(4-(2-Pyrifdinyl)-2}pyri mdinyl]-1, 4-
benzenedi am ne, di hydrochl ori de{30 A 12.8p g portilon of
N-[4-[[4-(2-pyridinyl)-2- Qlyrd mjdi nyl ] anli no] phenyl J acetari de in 4
m xture of 40 n of wat ¢r Ynd¥4qQ m of doncentrafjed hydrgchloric facid
was refluxed for 30 m njyit &—andithen cogled _Thelsalid was
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MPC

TABLE VI
Pr oduct

185 N-Methyl -N -[4-(3-pyridinyl)-2-

164- 166

Ex. Materi al

EXx.

pyrimdinyl]-1, 4- benzenedi am ne

5
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pytidinyl)-2-pyrimdinam ne 25 318 Ex. 222 -
N-[ 4-(5-Methyl - 2-t hi enyl ) - 2- pyrlm- 284- 287
di nyl]-1, 4- benzenedi am ne, di hydro schtgen Replaced
Ex. 228 N-[4-(2-Furanyl)-2-pyrimidinyl]-1,4- 261- 266 \‘\
benzenedi am ne, di hydrochl oride 320 226
2-Methyl -N-[4-(3-pyridinyl)-2-pyrim - 176-1
di nyl ]-1, 4- benzenediranttre SR —220
2- Met hyl - N-[ 4- ( 2- pyrldlnyl) 2-.pyrim- 196-198
di nyl ] -1, 4- benzenediam ne_ 322 EX.o30l ~now
N-[4-(4-Pyridinyl)-2- pyrmw di nyl]- 19%3123.%3:’;
1, 4-benzenedi am ne |35 - 90- J
Exanpl e 323 2- 1l4lT4(5 Pyridrnyl)-2ZFpyrim di nyl ] ami noj -
phenyl ] et hyl i dene] hydrgizi necar boxamn de A 2.9 g porftion of
1-[3-[[4-(3-pyridi m I 2f2-3 pyrim dif}yd Rani@iPhenyl | et hanone jwas m xpd
with 1.23 g of 10 sgm cpr bazi de hydroek#eri demisnf 200 m of absql ute
et hanol >
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and 1.10 m of 10N sodi um hydr oxi de was added.
refl uxed overnight, then cooled to roomtenpera-
coll ected and washed w th ethanol,
recrystallized from 15

desired product,

Exanpl e 324

wat er
di et hyl sul f oxi de/ et hanol ,
np 256-258[err]C. _
N-[4-[2-(bis(1-Met
4-(3-pyridinyl)-2-pyrindinagine 20

This-nix-

W

hf?ethyl)an1no]ethoxy]phenyl]-
A2 .64 g portion of

and eth

"t Ure was

4-1[4-(3- pyrldlnyl) 2-pyrim: -

m of di nmethylfor
A20g por
was added and di sjsol ved
hydr oxi de was added dr
added and the ni xit UE

heated on a stea
t hen evapor -

nmet hanol and fra

30 chronatograr_
c

4-6 were conbi ned

product .

[err]=Methyl-4-[]
am no] benzenenet h
1-[3-[[4-(3-pyrid
di ssol ved with st
sodi um bor o
‘A 63 ng portion o

Table X Cont'd

O

di nyl ] api no] phenol} was di ssolved in 6
m de by warm ng pn a steambath and then cool e
di i sopropyl am noet e hydrochl ori de
with stirfing.. A 20 of 25 5N sodi um
opw se over {5 m nutes bn 5 nl of water was
s stirred for|20 hours. |The m xture was theh
~ for BO mnutes| allowed o stand 48 hours ang
.-JlKkJiHH*kﬁ&—fﬁm&MT: prr-rreg—y—fTasary col un
silica gell eluting fractions }-3 with
NS 4-6 with 1% et hanol |in chl orofform Fractiong
l @yaporaLed, |gi vi ng 50¢ ofe Lha deS|redr~ o
-l aq EXinp|§325~ - aa .
ridinyl )2 pyrioidi
K
) o A 1. 4  of o ~
~3- pyri m di nyl Jam pheryl?let anone o
Fﬁﬂg ih 220 nm_of PASM11Y nnrflnn of.
hdd4” Was added and stlr%lng continued for 3 hours.
ymepor ohydti ¢evgds agldgyl and Nmae-
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-91- 5 stirring continued overnight. A 2 m portion of glacial

acetic acid was added and the m xture evaporated. The solid was
triturated with water, dried and recrystallized from30 m of
et hanol giving 710 ng of the desired product, np 145-147[err]C. 10
Exanpl e 326 N-[ 1-[3-[[4- (3- PyHiMt Tyl ) - 2- pyri mi di nyl ] ani no] -
phenyl ] et hyl ] f or #res-ee— A—Fretf-e—af—2—0-—+g—o+
1-[3-[[4-(3-pyridinyl)-p- pyri m di nyl ] ami no] phenyl|] et hanone,| 40 ni
of formam dé and}15 13 m of qoncentrated florm c acid was refl (xed for
15 ~ hours, theqnbooled and gvaporated. The residue|was parti -
ti oned between umpsat uraf ed aqueous |pot assi um bi dar bonat e andg
chl orof orm The @rganicf{ phase was deparat ed, drijed, filtered and
evapor at ed. The fesijdue| was chor matjographed 20 on siljica gel, dluting
125 m fractions, ﬁgact ons 1-4 wi th chljorof orm ad fractiorns 5-7
W th 2@6nethano|i|g ~! - chlorofform Fractiorns 5-7 werg conbi ned jand
evapor at ed, .qgiv ng 1.25 g d¢f the desireq product gs a yellow foam
Exanpl e 327 25 ™ [ [4-(:Pyridi nvl)-2-pyrini di nyl ] am nol pienal
A mxture of 35 grcﬁ N- [ 2- met hoxyphenyl ) - 4- ( 3-
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pyrd di nyl ) -2-pyrimdinam ne in 200 mM of 47% aqueous hydro- brom c

acid was refluxed for 7 hours and then evaporat ed. The residue was
m xed with saturated aqueous potassium 30 bi carbonate and all owed to
stand overnight, then filtered. The filtrate was concentrat ed,
giving 3.5 g of the desired conpougqo mp 166-169[err] C 35
-92- 5 Exaine 328
N-[ 3- (1H | m dazol - 1- yl}) pheny =4 2pyf-t-eci-y—2—
pyri m di nam ne A sol ufion of 250|m of 2-adetyl pyridine
and 500 m of N, N-diggthyl formam de di net hyl acetal was heated|10
on a steam bath for 6 |hours? After cohcentratinglthe reaction
sol ution under vacuum| 1 |it g+—of—heoxane vas _ added t g the part
crystalline residue. The Jprofluct was colleéted as smgl| crystallline -
particles which were Vasied W th an additiLnaI liter jof hexane.| Air
drying was fol - 15 I by dryingfat 45[err] € under vaﬁuun1 | eavijng
350.7 g of Q
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3-di methyl am no- I - (2-pyridi nyl)-2-propen-|-one. A mxture

of 289.0 g of imdazole, 292 g of pot assi um carbonate, 3 liters of
di et hyl sul f oxi de, and _ 300.0 g of 1-fluoro-3-nitrobenzene was
stirred and heated 20 for 25.5 hours between 105-110[err]C. Then the
reacti on was poured into 6 liters of*“Water and cooled in the
refrigera- —torouer the weekend The . crystalline product was col -
| ected and vvashel:l W th liter of water. Ain drying gave 357.6 g of
solid. The solidiwas take#noup i 2.4 [itersjof 25 et hyl acetjate and Fhe
hot sol-ution pasped t®puh& BydRous gnesiumsificate. After
boiling the filtfate dolaig 1.5 litdrs it vas lcooled th give a |
preci pi tate whi ch was col | ected and shed with 200 m o
et hyl acetate, to]leave 3Q 151 7 g of offi-white crysffals. Afjter
evaporating the & nﬁﬁ'af |NZ]UOI’ to dryness, the resj due was
recrystallized = FohT80 M of ethyl dcetate to give 59 7lg nore L
product . Thaynot fAer romthe gecond fractfj on was gvaporat ed
and the residual n@eri | recrystallized twjce from et hyl acetatefto
give 30.9 g noref prgd = olet ap product, T ~ 242. 3 of
1-(3-nitrophenyIH)-H+i i $h&alie. I .-4.':3 In a Parr hydrq)genation
bottl e was pI aced E.O 9] oft=(tS=—m LIU}JTICII)’I)‘I ez pte 070 g
pl ati num oxi de, o agd230 p of ethagqol. Shaking of this mixture in|a
Parr q>, - m ™~ N - -
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5, Rydr ogenat i on apparatus_mas_ceat%ﬁued‘ﬁﬁtrl no nor e hydr o- gen

was t aken up This process was repe of the
.im'dazole, 1.0 g of platinum Oﬂ‘ﬂ%%@‘“m‘:m‘ et hanol and again
with 90.4 g of t he i m dazol e, s *pl at i num-exide—and—240—m—of
et hanol, until a total of 10! 241.63 g had been reduced For each batch

t he catalyst was flltered of f and the_sol vent wa®
vacuum and then the residues were-&84Bi ned to g|
géay ggyaéalline am ne. Next the ami ne was recrystalllze
? opanol . After collecting the product, it was washed mnth
200 m of 2-propanol, and dried, under CLAIMS vacuunt to give 156.4 g of

3- (1H—|n1%azol 1-vyl benzanlne A solution of 43.3 g of
hydr ogen chlor|U8 fhaim: 290 M of ethanol was added to 189.0 g of

3-(1Him dazol - yl) b&m?% dénd sl e ddd efr dui | e ysuy | Al 1 skhiang
e

104.7 g 20 Q anam The m xture was cautiously warnmed
in a water batho%oggﬁan?g gﬁf (i%ﬂure of 83 over 25 m nut es.

When no exot herm had been noted, the flask was g pl aced inside the
steantba@@ and heated for 2 hours. A N flqé1 tenperature of 97[err]C
was achieved. The resulting 25 bg % was

[ 3- (1Hi m dazol - 1-yl ) phenyl ] guani - norfohydr ochl ori de, was used
in the next reaction wi t hout, fuft her Yurification.

A m xture of 164 g of potassium car 209.1 g of

i 1. 187 nol e of crude

[ 3- (1H i mi dazol - 1- yl ) phenyl ] guani di ne 30 “-monohydr ochl oride, and 1
liter of gethoxyethanol was stlr- Rad and heated under very gentle

refl ux. %tdry ice con- nser f|| dt vent
pl uggi ng by ger?h@ Blnﬁ?h?? i%éi&%ﬁﬂ 9¢§§;éﬁﬁzﬂtcﬁ )y t he

35 reacti on. ditéehytaninoethighs; pmcmcafd-eroﬂq:cﬂy‘r(nulzsmted phenyl
permtted to st r h ?ﬁﬁ¥g r t
99% §¥§ Bhehhyber rﬁetc éotl‘oé lwle(é}agettm)e’r .alT e’%qqalt_ra?te’ was

was col |l ected as Shed w

‘concent rat ed. umhiomcmmm. Biodo, trifludromebhylR \bydsoxyi,t ehenyd,wi t h

1.5 liteys of wahflo, monoalkyl(CI—Cj)aminO, dialkyl(cl-cs)amino, alkyl-
(CI-C3)keto, propenyloxy, carboxyl, oxyacetic_acid, oxyacetic
acid ethyl ester, sulfamilamido, N,N-dialkyl(cl-c3)su1-
fanilamido, N-methylpiperazinyl, piperidinyl, 1lH-imidazol-1-

-yl, 1lH-triazol-1l-yl, lH-benzimidazol-2-yl, l-naphthyl,

25 cyclopentyl, 3,4-dimethylbenzyl or moieties of the formulae:
0 0 R
{ s, 8, -0-cotp0-i
-COZR,-NH- -R, ~-NR- -R,-O-GCHZ)n-N\R ’
0 R CHO -0H y-OCH
30 1l A ® g @ 3
-C NH-(CHZ)D-N\ "'CH CH3,- 'CH - -

R
2 / / \
-EE-CH » —NHCH -@-N
3 2 Sz’

-(CHz)m-R7, -X-(CHZ)m- and -X- CH2 ﬁ N N-R8

35

wherein R is alkyl(c1 -C ) X is oxygen (-0-) or sulfur (-S-),
m is 1-3, n is 2 or 3, RG is hydrogen, alkyl(c -C ), alkoxy
(€,-C4),chloro, bromo, iodo or tr1f1uoromethy1 R7 is 1lH-



Then A was washed wi th 300-400 m of ethanol, followed by 100 m of
ether to | eave, on drying, 172.9 g of gray solid
-94- 5 np 200-202 C. Recrystallizationliof B fro 2- pro-

panol gave a black solid, C Next, a classical
recrystallization was carried out using net hoxyetﬁm"rmm,'””mﬂm,t he
solvent. In the final stages, a |arge anount of ‘chh was
added to renove color. In this fashion tworggdn 10 fractions were
obtained D, 79.0 g of yellow crystals, np 204.5-205.5[err]C, and E
18.05 g of yellow crystals, . np 204-204.5[err]C. The yield of D plus

E was 26% of th desi ped
EXAMPLE %9 fmidazol-10%1' bt meggﬂ%%?no aﬂﬁ R, is alkyl(ChZ%%é, phenyl

or oet ox%%
A mixture of 6°968°“8F“PF“HPFF8pB fBYl whergdn The su SEfCuents aAheAllrh
g. of pota55|uchaCE@mahalogad ot. T#igluoromethydt 2R Shhsrﬁephyidimwaate

RN T AT M e e e firfen

room t enper at uf e
concentrated -pyridiamder 2viuynanylThé-methule2cfysenyiiz3dd Uﬁl%% and

was 10 recryshaylizedehienytarboenhiehyachbomednyl 029t Needy B, R~ [ﬂ'feno-

-thiazinyl, &4-pyrazinyl, 2-benzofuranyl, 2-(pyridine-N-oxide),
3-(pyridine-N-oxide), 4-(pyridine-N-oxide), lH-indol-2-yl,
1H-indol-3-yl, l-methyl-lH-pyrrol-2-yl, 4-quinolinyl, 4-pyri-
-dinyl methyl iodide, dimethylaminophenyl or N-acetyl-N-

15 -methylaminophenyl; R4 is hydrogen or alkyl(cl-c3); and R5
is hydrogen or alkyl(cl-c3); and the pharmacologiqally
acceptable acid-addition salts thereof.

2. The compound according to Claim 1; N-[3-(I1H-
-imidazol-1-yl)phenyl}-4-(4-pyridinyl)-2-pyrimidinamine.
20 3. The compound according to Claim 1; N-[3-(lH-

-imidazol-1-yl)phenyl]-4-(2-pyridinyl)- 2-pyr1m1d1nam1ne
4. The compound according to Claim 1; N,N-

-dimethyl-n'-(4-methy1-6-(4-pyridinyl)-Z-pyrimidinyll-
-1,4-benzenediamine.
25 5. The compound according to Claim 13 N*=-{4-
- (2-furanyl)-5-methyl-2-pyrimidinyl]-N,N-dimethyl-l,4-
-benzenedzamzne.
6. The compound according to Claim 1% N-[4-
- (dimethylamino)phenyl]-4=( A-pyridznyl)-Z-pyrzmzdinamine.
30 ' 7. The compound according to Claim 1y 4-(2~
-—furanyl)-ﬂ-(3-methylpheny1)-Z-py:imidinamine.
8. The compound according to Claim 1ls N,N-
—dimethyl-u'-[4-(4-pyr1d1ny1)-2-pyr1midinyl]-1,3-benzene-
diamine, sulfate. .
35 9. The compound according to Claim 1t N-[4-
-(2-(diethy1amino)ethoxylphenyl]-4-(4-pyridiny1)-Z-pyriml-
dinamine. ,
| 10. The compound according to Claim 17 4-(1H-

~indol-3-yl)-N-phenyl-2-pyrimidinamine.
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B EaeeaE

product, mp. 54.5 - 57[err]C 25 EXAMPLE
330 N o 1-[2-(3-N trophenoxy)ethyl]-1Himdazol e
ﬁﬁte& dissolving 3.74 g. of imdazole in 60 mM. of dry
N, N-di met hyl f or mami de, 1.78 g. of 50% sodi um hydri i was
added. When the effervescence had stopped (ci rcac’ﬂ"““"l"l““r"“!ﬂm 5 g. of
1- (2- chl or oet hoxy) - 3- ni t r obenzene was -109- added.” Aftet stirting
overnight, the reaction was concen- trated under vacuum Water was
$gded tg t he resggue and the product was extracted into chloroform
e product was extracted out of the chlqgrofo \th-gilute
hydro- 3 chloric acid1.N&he qﬂﬂ?°§&ﬁeﬁﬁ§°§§iﬁglé§2¢?%gé %%u?rgfized
W th pota55|Lungaxﬁymyﬁénywmk4#wu{pjg&dﬂuymhﬁzﬁggmimﬂd&@amhﬂs- .

chl orof orm Upon drying the_chlgrof r hiHgSedi €Maim 1; N, Relfate,
It was concentrated under @3cu&%¥ﬁ5£%ﬁkgﬁﬁ mﬁ%gﬁhkng 08! élhim 14

95 5 crydimethyk-wir b nhirewridinyd rerannimidioy 1 PS8 FSRST

acetate gave 6. 13 dmifd, PELTHFdrGchidEid@nohydrate, mp. -52.5-55.5 C
EXAVPLE 331 10 135" kel LampBiufiaZz abebrlihgt Rex¥lhenzay Re(a-
=(lH-imidazol-1-yl)phenyl |]-4-(3-pyridinyl)-2-pyrimidin-
amine.

14. The compound according to Claim 17 N-[4- .
~{4-methyl-1l~piperazinyl)phenyl }-4-(3-pyridinyl)-2-pyrimi-
dinamine.

13 15. The compound according to Claim 1; N-(3-

-methylphenyl)-4-(4-pyridiny1)-2-pyrimidinamine.
16. A method of treating asthma and/or allergic
diseases in a mammal which comprises administering to said
20 mammal an effective amount of a ¢ompound of Claim 1.

17. A method of treating inflammation in a
mammal which comprises administering to said mammal an
effective amount of a compound of Claim 1.

i 18. A method of treating diabetes in a mammal
which comprises administering to said mammal an effective
amount of a compound of Claim 1.

19. A compositién of matter in dosage unit form
comprising from about 5 mg to about 1500 mg of a compound i
of Claim 1 in association with a pharmaceutically acceptablef

25

carrier.

30 20. A process for producing a compound of the

formulé:

35 ”

wherein R, is hydrogen, alkyl(C;-C,), -C0C0,C,H, or N,N-
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Using a Parr hydrogenator, 5.00 g. of 1-[2-(3-

ni"t r ophenoxy) et hyl ] - 1H-i mi dozol e in 100 ml. of ethanol and 0.2 g. of
pl ati num oxi de was hydrogenated until the hydroger ake st opped.

The catalyst was filtered off and the 15 filtrat M\ der .
vacuum  Several recrystalli- zations from | mmﬂmr““ﬁ“ ave 2.8
g. of am ne, mnp. 74[err]-76.5[err] €110~

EXAMPLE 332- 20 [3-[2-(1H I m dazol -1- yI)ethoxy]phenyI] guanldlne

Di hydrochl ori de To a solution of 1.7 g. of hydrogen

chloride in 50 m . of ethanol was added 4.70 3 or 1
3-[2- (1HS ni dazd)iméthylammogdt’)}eh,hcbgl]’-l?eﬁ?éﬁrngr r?oj}%'rﬁ%bsntgttﬁanglqeanter

concentr a- N aI‘qu}Ié%i‘D"n %gdegufv%gwgﬁsf QP Wakyal (§ ,m.ld,cwxgr §13I)y .

25 |
\?\:a)r/e added and Qh‘?é“'rﬁuttiﬁ@"hea’t%’lf'caﬁft’i yanam CJﬁhrygt dfoxy$ pﬁEB?TO

then directly igmie} ernduliy ¥ (@) € Peminoof dsalkyl(qlm?r aming g ktyao

oily guanldlne t 1t.h tiild @elidQnoxydBetic
EXAMPLE 333 LE %‘W?{hﬁ%’ﬁ\%r’ﬁho in Ix;yet ngy]ﬁirxjg égg d

N- [ 2- Chlld¥ oet h)dq:n:brqﬁmrlu s tetr oHl fan ida g N Pc;] Bi |oned

bet ween SN sodi ¢ig 4 R JeN-amek KL éiﬂﬁam 1, ;nlﬁemrnctimyl/;f A& imidieagltrhe
organi c | ayer over ghesi u %ifat tQF %ﬁ.%?@h was. n%$ﬁgﬁgq under
reduced pressur¥ ¢ otH "c“a?‘gavé o GHGRenzin CA5% "To
36.01 g. pof m g ;h&ﬁk#dmngihylhahzﬁl or mozqﬁzes of the formula:

N, N- di net hyl f or mram de, 16.3 g. of 50@6sodiun1hydr|de I n oi |l was

added. The reaction was sgirred fegpr 1 hour, LHﬂi)R the ef fervescence
stopped;1% hen 57 g. of NH{2-chlo beth I
pp - 0g , -NH- é -NR- R,-y )(Cﬂz)n-N\R s
R CHO N-OH H-OCHi
8 !

/
-C- NH-(CHZ)n-N\R -CH-CH,, -C-CHy, -C-CHg

- H-CH3’ -NHCHZ- - SR

-(CHz)m-R7 -X-(CH )m-R7 and -X- CH2 -N N-R8

.25
wherein R is alkyl(C1 C3), X is oxygen (-0-) or sulfur (-5-),
m is 1-3, n is 2 or 3, Rg is hydrogen, alkyl(c -C ), alkoxy
(c -C ) chloro, bromo, iodo or trifluoromethyl, R7 is 1lH-

30 -imxdazol -1-y1 or morphnl1no and R8 is alkyl(c1~c3), phenyl

or monosubstituted phenyl wherein the substituents are alkyl
(CI-C3), halogen or trif lqoromethyl, Rq is 2-pyridinyl,
3-pyridinyl, 4-pyridinyl, 2-methyl-3-pyridinyl, 4-methyl-3-
-pyridinyl, 2-furanyl, 5-methyl-2-furanyl, 2,5-dimethyl-3-

35 -furanyl, 2-thienyl, 3-thienyl, S-methyl-2-thienyl, 2-pheno-
~-thiazinyl, 4-pyrazinyl, 2-benzofuranyl, 2-(pyridine-N-oxide),
3-(pyridine-N-oxide), 4-(pyridine-N-oxide), 1lH-indol-2-yl,
1H-indol-3-yl, l-methyl-lH-pyrrol-2-yl, 4-quinolinyl, &4-pyri-
-dinyl methyl iodide, dimethylaminophenyl or N-acetyl-N-
-methylaminophenyl ; R& is hydrogen or alkyl(C]-Cq); and RS

This Sheet Has Been R
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- 964 » 5 nmor phol i ne, from above, was added. After stirring
over.ni ght, the m xture was heated on a steambath for 1/2 hr., then

concentrated under vacuum The resi due was taken i 300 nl . of

2N hydrochloric acid and washed twice with ether.

i
wi th 10N sodi um hydroxi de, the product was 10 eEﬁ“ m “ er,
©

dried (magnesiumsul fate), filtered -11iflkr ough ust megnesi dm
silicate and .evaporated to a brown - oil. Distillation gave 34.0 g.
of a golden oil, b.p. 165- 180[err] C./0.45mm

EXAMPLE 334 15 [3-&2-(4-Nbrpho|in | ) et hoxy] phenyl ]

guani di ne3nonohyidr dyuitegeaeor alkyl(C,-C,) whiebparwprisem condensing an:
3-[2- (4- nor phol igngl ~ : syl t od of Exanple
3.2 (e a}x%h%xs]ce%aﬁ% (Jerivarivd ¢ R¥e! BEcHELR

1- (Bronmpacet yl) - 4- net hyl pi per azi ne nonghydrochl ori de A
solution of 10.0 g. of 1-nethyepipe1g,§zcneH'HR4 150 m of chl oroform
- was cooled in a water bath while 25 17.8% g.” of bronmpacetyl chloride in
150 m . of chl orof orm was added dropwi se, with stirring, over 1/2
hour. AlRal ci uwherein Rghibdi 8 e@Beagr besednbefnrer dafined ¥ith amiNilre.
Af ter st i-gHi(gwaY¥ealkell forhampdecori hakeamddecal (tewes amkyipshed

with chloroform The_crud r ot was dried,upder vacuum 3 at .
50[err] and use&cggaguéﬁ_gﬂa-qgﬁ C. %or 4-%4 gours to prov18e a 3-&1-

(lower alkyl)amino acrylophenone of the.formula:.
0 R.4 R.5

15 R3-<L',-& = 2N(lower alkyl ),

which is then cyclized with a substituted phenylguanidine
of the formula:

20

HN§§§ ’/’R.1
C-—-N\\\\
- ol Ny
25
wherein R1 and R2 are as hereinbefore defined in an inert
organic solvent at the reflux temperature for 6-48 hours.
30
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EXAMPLE 336 1-[ (4- Am nophenoxy) acet yl ] - 4- et hyl pi per azi ne
Prepared from p-am nophenol and 1-(bronoacetyl)-4- nmet hyl pi perazi ne
by the nethod of Exanple 333 to Give a pro- 35 duct af_ m p.
71[err]-73[err]C. EXAMPLE 337
1-[[ 4- [(An1n0|n1nonethyl)an1no]phenoxy]acetyl] 4- .
nmet hyl pi perazi ne Di hydrochl ori de Prepared from
1-[ (4- am nophenoxy) acetyl ] - 4- met hyl pi perazi ne by the nethod of
Exanpl e 332. -97- 5 TABLE 1 X
Ex. Acryl oyl Phenyl guani di ne Pr oduct Mp[err] C
Sour ce precurser 10 338 Ex. 11 [3-[2-(1H 1 m dazol
N-[3-[2-(1H 149- . -1-yl)-ethoxy] -
-1 mdazol -1-yl)- 151.5 phenyl ] guani di ne
et hoxy] phenyl - di hydr ochl ori de -4-(2- pyr|d|nyl)
-2-pyrimdi nam ne 15 339 lEx. 13 [3-[2-(4-norpho-
N[3-[2-(4-nmor- 179-

5 4,5,6-SUBSTITUTED-2~-PYRIMIDINAMINES

BRIZF SUMMARY OF THE INVENTION

16 This invention relates to organic compouncs
and, =ore particularly, is concerned with 4,5,5-sub-
stitucted-N-(substituted-phenyl)-2-pyrimidinamines having
aacti-asthmatic activity which may be represenced by cthe
foliowing structural formula:
15 )
2 2 -
o 3l REPLACEMENT SHEET
10 DEC 997
25
wherein R, is hydrogen, alkyi{C, -C3)- » -COCO2C,Hy ot N, N-
-dimethyiaminoechyl; R, is mono- or poly-subst icuced phenji:
vherein the substituents arz alkyi(C,-T.), -alkoxy(CI-C3) :
30
REPLACED SHEETS SG REPLACEMENT SH“ETb"' “m'
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I"i nyl') - et hoxy] - pholinyl) - 181 phenyl

guani di ne et hoxy] phenyl ] - nmonohydr ochl ori de
-4-(4-pyridinyl) -2-pyrim di nam ne 20 340 Ex. 24

[ 3-[ 2- (4- nor pho- N[3-[2-(4-nor- 134-

l'i nyl)ethoxy] - phol i nyl ) et hoxy] 136 ';

phenyl ] guani di ne phenyl ] - 4-( 2- -2- monohydr ochl ori de
t hi enyl)-2-pyri- 25 m di nam ne

341 Ex. -10 [ 3-[ 2- (4- nor pho- 4-(2-furanyl)-N  88-

ILnyl?fthGﬁﬂqro, brjﬁ&;[ﬁ;(4hnnrﬁh®uoraﬂechyl, hydroxy, pheny] dr ochl or i d
phenyl ] guanj.dine i ) ef.hoxyl . - . ) ._nmonoliydr ochl ori de
phenyl]-Z?%hS#ﬂ 7 noaliy} ?El é3bam1no, dialkyl(cC, C3)am1nﬂ?dFE e

342~ Ex. (84-Cy)kerphapropanndpxy, carbokplhybxgafpdéic 469d, oxyacetic

m nomet hylak3 @ Behyl =622kl eOYkinf1amidéd] N, N-dialkyl(C,-C,)sul-
phenoxy]age%yl]-4- pér|n1d|n 0-am no . o =1 37" net hyl

pi peraziné? 13pmidey] Heweghylpsperazinyl, piperidinyd; hjHrimhdarolel -
pimerazi ngl, 1H-triazol-l-yl, lH-benzimidazol-2-y1981-naphchyl,

TABLE 1 X @92?%52%%95, 3,4-dimethylbenzyl or moieties of the formula:

0 0 R
COR. -NH i i . /
-CO,R, - -C-R,-NR-C-R,-O-GCHZ)H-\R.
.5
ﬁ /R NHCHO P-OH {?—OCH3
-C-NH- (CH)n-N__, -CH-CH,,C-CHy, -C-CH,, REPLACEMENT SHEET
R
H R
M, , /\ l 10.DEC 1997
-CH-CH3} —NHCHZ-ﬁ-N\ , —N ‘N —
0
' \J
-(CHz)m-R7, -X-(CHz)m-R7 and -X-CHz-é-h N-R8
s wherein R is alkyl(Cl-C3), X is oxygen (-0-) or sulfur (-S-),

m is 1-3, n is 2 or 3, R6 is hydrogen, alkyl(cI-C3), alkoxy

(Cl-C3),chloro, bromo, iodo or trifluoromethyl, R7 is 1lhk-

-imidazol-1-yl or morpholino and Rg is alkyl(Cl-CB). phenyl

or monosubstituted phenyl wherein the substituents are alkyl
10 (Cl-C3).-halogen or triilvoromethyl; R, is 2-pyridinyl,
3-pyridinyl, 4-pyridinyl, 2-methyl-3-pyridinyl, 6-methyl-3-
-pyridinyl, 2-furany1,IS-methyl-Z-furanyl, 2,5-dimethyl-3-
-furanyl, 2-thienyl, 3-thienyl, 5-methyl-2-thienyl, 2-pheno-
-thiazinyl, 2-pytazinyl, 2-benzofuranyl, 2-(pyridine-N-oxide;
3-(pyridine-N-oxide), &4-(pyridine-N-oxide), 1H-indol-2-yl,
1H-indol-3-yl, l-methyl-1H-pyrrol-2-yl, &-quinolinyl, &4-pyri
-dinyl methyl iodide, dimethylaminophenyl or N-acetyl-N-
-mecthylaminophenyl; R, is hydrogen or alkyl(C,-C4); and Rg
is hydrogen or alkyl(Cl-C3); and the pharmacologically
acceptable acid-addition salts thereof.

35



Ex.  Acryl oyl Phenyl guani di ne Pr oduct MpC Sour ce

precurser 343 Ex. 24 (4-chl or ophenyl) N- (4-chl or ophenyl) 185-
guani di ne carbonate -4-(2-thienyl)-2- 186

pyri m di nam ne 344 Ex. 26 [ 2-[ bi s(1-het hyt - — N-[2-[2-[bis(1-

54- et hyl ) am no[ et hoxy 3 = met hyl et hyl) 57

[ guani di ne hydr o- ani noLei; _hoxa/(]', 7T . chloride N
phenyl]-4-(3-pyrithe present invention also includes novel RTRASLGANG i i di -
nam ne of mattekheodtatasng dtiebaitesrarelefined compbamds tvihiiare ch Ay

met abol i ¢ def i duct i n i s z.a I i C
results in ﬁ"é&#% Ifl}rrzate'? Sgkgﬁﬁt%%&p%&gﬁggtlg %Fggagsigawﬁ%%l#he
result of thdRdqbrahetessip) @%’&@%ﬁsblﬁtﬁj igveasienop LH9 peePLetes a. Research
on tise trea_tﬁm&esﬁesdb@theﬁahﬁﬁgcﬁf& fcbodndat hEERLA_tKe s ige fasting
and postpran%ir.]éal bbolvoog % ucose levels. Treatnents have included parenteral
admi ni stration &t exodenl 8 nsulin, oral adminis- tration of drugs and

di etary ther Big¢reprepublished ERwh-pH]0d4 fddisied osesSd? alveing-4redibstusS-are now

recog- ni zed(hy¥Riy o 8RRLSS) pPFimitiHdNvARRANAESE EhabetEsomd it B esul t
of an absol ut e deficienc | nsul ir ne which re ulrgt es gl ucose
ﬂg]cﬁ_ s

of n,. .t he hor
utilizati on.pﬂwalrly'di’ﬁ%é?%?t%yﬂ' & ngic ﬁggpﬁﬂﬁ‘éh?vﬁ of ten
occlPs in thdidemsesdf. normal, or even elevated, levels of insulin and
appears to be the result .of the inability of tissues to respond
appropriately to i nBETATLED DESCRIPTIQONeOE oftpio UNYENTAIONhe present invention
and the pharmacol ogi aglel hodel i ¥ompbitsAdt teh@npsatdse t iVt torehkgc- tively
| ower bl ood gL uco | evel s vvheﬂ adm ni st er (id grall tl? eneti.c strains of
hyper gl ycenPBE3 PG s cayatant iR TaRRYi@ls baving characteriscic

melting points and absorption spectra. They are in

15 general sparingly soluble in organic solvents such as
lower alkanols, chloroform, tetrahydrofuran, N,N-dimethyl-
formamide, dichloromethane, acetone and the like, but are
generally insoluble in water.
20 The novel 4,5,6-substituted-2-pyrimidinamines of
the present invention in general may be prepared as set
forth in the following reaction schemes.
Scheme I
Rs
23 ﬁ ?4 (Lower | {Lower ﬁ ‘;4 ?5
Al =NC= Alk
R3—C~CHa kyld= = 1)z py-cc=cniiinsD),
z 2 3
+ .
30 . § REPLAGEWENT SHEET |
R) I
N | '
Rs—(” N 2 s i 10 DEC 197
Qlc¢ .
| | SR
Ry _ N . HaN
35
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wherein Rl' Rz. R3, R& and Rsare as hereinabove Jeiined.
In accordance with Scheme I, a heteroaryl (R3)
~alkanoyl (R,) compound 1, e.g 2-acetylpyridine, 2-acetyl-




particul ar mechani sm of actioin”  As effective hypogl
conpounds are useful for the treatnment of hyperglycepip 10 p e“*t
ed
mce [C57 B1/6J (ob/ob)], their lean |[itter- mates
di abetic mce [C57 Bl/Ks (db/db)] and their non-diabetic lit
of the ftsest. The test conpouq*gﬂgﬂfi#?ssolved i n met hanol, m xed.
with powdered food Purina rodent clrew t of com poaund to melght

“-99- of type Il diabetes. The exacf ﬁééhanisn1by mhic

di abet es. The conpounds of this invention

or +/+) were obtained from Jackson Laboratories, Bar Harbor, Mine. Cbese
g; Cgpg\évdbszhlscﬁgd(t horaalesg};xtﬂgisﬂ%no ;acglogh&euas 1Atesme@ihials M mee

at%~k
known and the invention should not be construed as | Wﬁdﬂitﬂ @ﬁﬁ“EE;
cgm c agents,—th
hypogl ycem ¢ act|V|ty according to the foldpw ng pr
mce were 8 weeks of age and di abetic mce were 9 weeks of age at the start
were fed ad |ibityng,or one nonth an ?food consunption wag mgaﬁgred daily

(on week days) by| Aghing t he food ns before and after dltion'of
fresh chow Thygg g wougenhso- (besi) onpnun? at r3 -cenmectnqtg n
_0.02@62b t he d|et mnuFd recelvé g dose ofszg ng/ kg/ day |f it ate 4 ggof

chow p day. ' Bl ood sanpl es were col |l ected before the first
treatment and once at tHe EWd—Of TaTi Week Of [TTegt Ment by
' Ex. Ry Ry |[Rs MPCC
10 }|2-Furanyl H| H 84-86
15 11 |2-pyridinyl | B | B | 127-130
12 [2-furanyl CH3| H 0il
13 [4-pyridinyl |CH3| H 106-108
. 14 | 6~-methyl-3- H| H 1l16-118
20 pyridinyl
15 | 6methyl-3-~ H |CH3 119-120
pyridinyl
16 |2-pyrazinyl H H 132-133
T 17 |3-thienyl H| H 89-90
"~ |18 |4—quinolinyl | E | H
119 }|3-methyl=-2- H H 45-49
thienyl
20 {l-methyl-l1H~ | H | H 94-95
30 | pyrrol-2-yl
21 |S-methyl-2- | H |cEz] 123-126
thienyl
22 |2,5-dimethyl-| H | H 91-95
3~-furanyl
35 23 |2-pyridinyl H |{CH3 68-70
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-106- J[err] -107- CLAI M5 1. A conpound sel ected from
the group consisting of those of the fornula:

[err] wherein R err] is hydrogen, alkyl(Cerr]-Cerr]),
-CoCOerr]Cerr]Herr] or N Ndinethylamnoethyl; R err] is nono- or

pol y-substituted phenyl wherein the suf4tuents are alkyl ((err]-Cerr]),

Example 308
N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine.

compound with 2-hydroxy-1l,2,3-
propanetricarboxylate (2:1)
A mixture of 4.97 g of N-phenyl—-4-(4-pyridinyl)-
10 2-pyrimidinamine and 4.62 g of citric acid was dissolved
in hot absolute ethanol. Cooling gave 6.14 g of the
product of the example as a yellow cystalline solld,
mp 155-157°C. '

Example 309
15 0xo[pheny1[4;(4-pyfridinyl)—Z-erimidinyllamino]—
acetic acid, ethyl ester
A 4. 08 g portion of 2—pheny1am1no—4-(4—pyr1d1nyl)-

pyrimidine was dissolved in 20 ml of dimethylformamide. A
S g portion of 50t sodium hydride in oil was added using

20 10 ml of dimethylformamide as a wash. When bubbling
ceased, a solution of-2.23 ml of ethyl oxalyl chloride in
10 ml of dimethylformamide was added dropwise. Chloroform
and aqueocus 10% potassium bicarbonate were added. The
organic layer was separated, dried, filtered and evapor-

25 ated giving the desired product, mp 109-111?-3'.
| Example 310 .
N~{4-(2-Pyridinyl)-2-pyrimidinyl]-1,4-~-
e iamine, dihvdrochloride
30 A 12.86 g portion of N-[4-[[4-(2-pyridinyl)-2-

pyrimidinyl jamino]phenyl]acetamide in a mixture of 40 nl
of water and 40 ml of concentrated hydrochloric acid was
refluxed for 30 minutes and then cooled. The solid was
collected and dried, giving 10.84 g of the desired product,
35 np 285-288°C. -

Following the procedure of this Example, and
using as starting materials the products of the indicated
examples, the products of Examples 311-322 in Table VIII

were derived.
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5. The conpound according to Claim1; N -{4-(2-

furanyl)-5-nethyl-2-pyrimdinyl}-N;Ndinmethyl -1, 4- benzenedi am ne.

The compound according to Claim1; N-{4-

(di met hyl am no) phenyl } - 4= (4-pyridinyl) -2-pyrimdin

conmpound according to Qaiml;, 4-(2-furanyl)-N

(3- et hyl phenyl ) - 2- pyri m di nam ne. %- The co
1; N, Ndinethyl-N- {4-(4-pyridinyl)-2- pyrlnldlnyl} 1,

sul fate.

di et hyl ami no) et h h|44g|2
(di et hyl am no) et hoxy} phenyl } ( Ry%| & éol pyr

The c6énpound according to Caiml1,;

REPLAGEMENT gHERTS

o

nd18REC dggp

[3- benzenedi ani

9. The conpound according to C aim 1] N—{4 {Z-

.nanj ne.

10.

11. The conpound according to Caim

yI)-N—phenyI-Z-pyrinidinanine.
1; N-(4- erhytrgrenyt=4—4-—pyrdinyH—2—pyr+righnemnne: 12— The— -
conpound Ipmr(lmaﬁﬂ&; mphen)iMudhiBERK - N| Prédubd-pyri di nyhp c.
-2-pyrim di nyl - 1Sdunenzerje@ragueerr | hydrochl ori de.
10 338 Ex. 11 {3-[2-(1H-Imidazol | N-[3-[2-(1H- 149-
_ -lefl)-ethoxy]- -Imidazol-1-yl)- [151.5
phenyl Jguanidine ethoxy]phenyl-
dihydrochloride ~4=(2-pyridinyl)
_ -2-pyrimidinamin
15 1339 | Ex. 13 [3-[2-(4-morpho- N-(3-[2-(4-mor- [179-
linyl)-ethoxy]- pholinyl)- 181
phenyl]guanidine ethoxy]phenyl]-
monohydrochloride ~4-(4-pyridinyl) -
2 ' -2-pyrimidinamine
340 Ex. 24 [3-{2-(4-morpho-~ N-{3-[{2-(4-mor~ |134-
linyl)ethoxy]- pholinyl)ethoxy] 4136
phenyl ]guanidine phenyl]-4-(2-
monohydrochloride thienyl) -2-pyri-
25 . midinamine
341 Ex. 10 (3-[2~(4-moTpho- 4-(2-furanyl)-N- | 88-
linyl)ethoxy]- [3-12-(4-morpho-'| 90
phenyl]guanidine linyl)ethoxy]-
monohydrochloride phenyl]-2-pyri-
30 . midinamine
342 Ex. 24 1-{[4={(Aminoi- l1-Methyl-4-[[4- [169-
minomethyl)amino]- -(2-thienyl)-2- [171
phenoxyj]acetyl]~4- | pyrimidinyl }aminof
methyl piperazine phenoxylacetyl -
35 dihydrochloride- piperazine




b

*13. The conpound according to Claim1; N{4-(1H

1- 1-yl ) phenyl)-4-(3-pyridinyl)-2-pyrimdi nam ne. 14. The conpound
according to daim1l; N{4-(4-nmethyl- ~1-perazinyl)phenyl}-4-(3-pyridinyl)
- 2- pyrim di nam ne. 15. The conpound according to Caim1; N{3-

met hyl phenyl }-4- (4, pyridinyl)-2-pyrim diggnm ne. _

-110- 16. A conposition of matter in dosage unit form
conprising fromabout 5 ng to 1500 ng of a conpound of Claim1l in

associ at i oafwkyheal phéialpeeas i calley eaaptuddiparcbsmiley .which lfhep BERCESS

for producypg,ge CRIBA P eid' G V¥l difd1d not be construed as
limited to any particular mechanism of action. As effective -
hypoglycemic agents, these compounds are useful” for the
treatment of hyperglycemia in type II diabetes.

The compounds of this invention were tested for
hypoglycemic activity .according to the following procedure.

Obese mice [C57 B1/6J (ob/ob)], their lean litter-
mates (ob/+ or +/+) and diabetic mice [C57 B1/Ks (db/db)]
and their non-diabetic littermates (db/+ or +/+) were obtained
from Jackson Laboratories, Bar Harbor, Maine. Obese mice
were 8 weeks of age and diabetic mice were 9 weeks of age
at the start of the test. .

The test compounds were dissolved in methanol,
mixed with powdered food Purina rodent chew.on a weight of com-
pound to weight of chow basis and thoroughly dried.

Groups of 4 control mice received vehicle (methanol)
treated chow.

Groups of 4 test mice were fed ad libitum for one’
month and food consumption was measured daily (on week days)
by weighing the food bins before and after the addition of
fresh chow. Thus a 40 g mouse fed the test compound at a
concentration of 0.02%7 of the diet would receive a dose of
20 mg/kg/day if it ate &4 g of chow per day.

Blood samples were collected before the first
treatment and once at the end of each week of treatment by
retro-orbital puncture using the end of each week of treatment
by retro-orbital puncture using heparinized capillary tubes.
Plasma was separated by centrifugation in a Beckman microfuge
for 5 minutes. Plasma glucose concentrations were determined
with the Beckman Glucose Analyzer. which uses a glucose
oxidase method.

The results of this test on representative compounds
of this invention appear in Table X.

REPLACEMENT SHEET
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“wherein Rlerr] and R err] are as hereinbefore defined in an inert orgaic
sol vent at the reflux tenmperature for 6-48 hours. 18. A corrpound
according to aim1l wherein the conmpund is: —° 777 R

N- (4- Et hyl phenyl ) - 4-(6- et hyl - 3- pyri di ngbé 2- pyrimdi nam ne;

N- (4- Et hyl phenyl) - 6- et hyl - 4- (6- et hyl yridinyl)-2- pyrim d| nam ne;
N-(4-Ethyl phenyl)-4- (-2-pyrazinyl)-2-pyrin di nam ne;

N- (3- Met hyl phenyl ) - 4- (2- pyrazi.nyl.)-2-pyrim di nam ne;}. ..
N- 1- Napht hal eny|) - 4- (4- pyri di nyl) - 2- pyri mldi nam ne;
N 1- Napht hal eny}) - 4- e4- pyri di nyIL) 2- pyri m{di nam ne;
N-Cycl opentyl) - fi- (2- pyri di nyl ) - 2- pyri m di pam ne;
N- ( Phenyl) - 4- (4} qui nolfi nyl ) - 2- pyri gi di namj|ne;
N (Phenyl)-4-(1HeNrrql -2-yl)-24{pyri m di nam ne; -
N- ( 3- Met hyl phenfll- A4—{1H pyrrol {2-yl)-2- p)rl m di namine;
N, N (Di methyl -N -84- (3- et hyl -24thienyl)-2-pyrinidigyl}.
1, 4- benzenedi an| ngy '
N-Lds jetch - Qyri mdi nyli} - 1H benzilm dazol - 2-fam ne;
I\H { pér iI'm di nyl } {14 benzi m{dazol - 2- arfi ne;
N ( ] T} &{( 3- BEBhyl {2- t hi enyl -2-:’p8rimdltﬁm o =
.N{AL-(I\iQF ~Blbydi mi di Myl } {1H benzi m{daz® =*2- arfi @ —ot A o
NH( 3- Fﬁg@ 44C3-mernyr{Z-thi enyl J-2- pyri mjdi nam ne..
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.19. Use of a conpound selected fromthe group consisting of those of the
fornmul a: [err]
- 112 - wherein Rlerr] is hydrogen, alkyl(Clerr]-Cferr]),
CIIIIerr]C[err]F{erL4 or N, N- di met hyl.am noet hyd ; R2 i-s nono- or o
Y wherein the subsj%q gients are alkyl (Cferr]- C[err])l
hl or o, bronD,_trl uoronethyl hydroxy phenyl ,

Y . ana
‘CV[C:_I.?F]}(IIIIIU, UImyltplcllj v|_—c |J;anruu,
effo,} propenyl dxy, carboxy{, oxyacet|c acid, okyacetic
| flafjidlam do, N, N-dial kyl (Cerr]-Cerr])sulfanil i do,
éHi di nyl, 1Kim dazol-1tyl, 1Htr{azol-1-yl
naphi hyJﬁ_ r‘>r‘J npemﬁj\d, R_4-di net hyl hpn7>d Q
noi eti s . : [err] :
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' i | g
.mhereln Ris alkyl ((err]-(err]), Xis oxygen (-OG) or sulfur (-S), S
1-3, nis 2 or '3, Rerr] is hydrogen, alkyl(derr]- C[err])
al koxy(Cerr]-Cerr]), chloro, brono, iodo or trifTU& &fmit
- r' -

i
1H—|n1dazor—i—y+-ﬁ+—ﬂ9#pthLno.and Rlerr] is alkyl G
t y
r?‘(ﬁeﬁ . g j3 fo:‘d .

or nDnosubst wherein the substltutef‘

al kyl (d err] I| ﬁ'lji (Hi'lleor trifluordift hyl ; gﬁ

3-pyridi nyl, t hyl - 3- pyridinyl, Gfmgmw d?%ﬁ@rnym paged .....
2-furanyl, 5- rret hyl - T 1IE3Eed ..... to paged .....

Rigﬁ,h 8o
g )1.11.._.4 ényl i ]
"3 pa 7o !(_. f*nrch »

wherein R is alkyl (Ci-C3), X is oxygen (-0~-) or sulfur
(-=S-), m is 1-3, n is 2 or 3, Rg is hydrogen, alkyl(C1-C3),
alkoxy(C17C3), chloro, bromo, iodo or trifluoromethyl, R7
is 1lH-imidazol-1-yl or morpholino and Rg is alkyl(C1-C3),
phenyl or monosubstituted phenyl wherein the substitutents
are alkyl(C1-C3), halogen or trifluoromethyl; R3 is
2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-methyl-3-
pyridinyl, 6-methyl-3-pyridinyl, 2-furanyl, 5-methyl-2-
furanyl, 2,5-dimethy1-3—fuxanyl, 2-thienyl, 3-thienyl,
5-methyl-2-thienyl, 2-pheno-thiazinyl, 2-pyrazinyl,
2-benzofuranyl, 2-(pyridine-N-oxide), 3-(pyridine-N-oxide),
4-(pyridine-N-oxide), 1H-indol-2-yl, 1H-indol-3-yl,
l-methyl-1H-pyrrol-2-yl, 4-quinolinyl, 4-pyridinyl methyl
iodide, dimethylaminophenyl or N-acetyl-N-
methylaminophenyl; R4 is hydrogen or alkyl(C1-C3):; and Rs
is hydrogen or alkyl(C1-C3); and the pharmacologically
acceptable acid-addition salts thereof;

with the proviso that when R} is hydrogen, R2 is 4-
methylphenyl, R4 is hydrogen and R5 is methyl then R3 is
other than 2-furanyl.

2. The compound according to Claim 1; N-{3~(1H-
imidazol-1-yl)phenyl}-4-(4-pyridinyl)-2-pyrimidinamine.

3. The compound according to Claim 1; N-{3-(1H-
imidazol-1-yl)phenyl}-4~(2-pyridinyl)-2-pyrimidinamine.

4. The compound according to Claim 1; N,N—dimethyl—N‘—
{4-methyl-6-(4-pyridinyl)-2-pyrimidinyl}-1,4-
benzenediamine.
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faranyl, 2,5-dinethyl-3-furanyl, 2-thienyl, 3-thienyl, 5-nethyl-2-thienyl,
2- pheno-t hi azi nyl, 2-pyrazinyl, 2-benzofuranyl, ﬁééEZ;LgLﬂgigégéngl
3-(pyridine-N-oxi de), 4-(pyridine-Noxide), 1Hi I ndol - 3-yl,
1-met hyl - 1H-pyrrol -2-yl, 4-quinolinyl, 4-pyridinyl munmL

di et hyl am nophenyl or N-acetyl-N net hy+]a.‘n1ﬁophe m’ \“‘“ n or

alkyl (Clerr]-Cferr]); and R err] is hydrogen or al arrp- Cfer?]) and
t he pharnmacol ogi cally acceptabl e acid-addition salts thereof; in the

preparation of a nedicanent for the treatnent of asthng, aIIergic di seases,

inflamation o A ALY HRUE S35 hereinbefore defined in an inert

orgaic solvent at the reflux temperature for 6-48 hours.

18. A compound according to Claim 1 wherein the
compund lS
N-(4- Ethylphenyl) -4- (6—methyl 3-pyridinyl)-2-
pyrimidinamine;
N-(4-Ethylphenyl)-6-methyl-4-(6-methyl-3-pyridinyl)-2-
pyrimidinamine;
(4-Ethylphenyl) -4~ (- 2—pyra21nyl) -2-pyrimidinamine;
(3-Methylphenyl) -4-(2- pyra21nyl) -2-pyrimidinamine;
1-Naphthalenyl)-4- (4-pyridinyl)-2-pyrimidinamine;
1-Naphthalenyl) -4- (2-pyridinyl)-2-pyrimidinamine;
Cyclopentyl)-4-(2-pyridinyl)-2-pyrimidinamine;
(Phenyl)-4-(4-quinolinyl)-2~-pyrimidinamine;
(Phenyl)~4-(1H-pyrrol-2-yl)-2-pyrimidinamine;
(3 Methylphenyl)-4-(1H-pyrrol-2-yl)-2-pyrimidinamine;

N.N-(Dimethyl-N'-{4-(3-methyl-2-thienyl)-2-pyrimidinyl}-

1,4 benzenediamine;

N-
N~-
N-
N-
N-
N-
N-
N-

Z

N-{4-(2-Pyridinyl}-2-pyrimidinyl}-1H-benzimidazol-2~amine;
N-{4-(2-Furanyl)-2-pyrimidinyl}-1H~-benzimidazol-2-amine;

N- (3-Methoxyphenyl) -4- (3-methyl-2-thienyl)-2-
pyrimidinamine;
N-{4-(2-Furanyl)-2-pyrimidinyl}-1H-benzimidazol-2-amine; or
N- (3-Methoxyphenyl) -4- (3-methyl-2-thienyl)-2-
pyrimidinamine.

19. Use of a compound selected from the group
consisting of those of the formula
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wherein R] is hydrogen, alkyl(C1-C3), -COCO2C2Hs or
N,N-dimethylaminbethyl; R2 is mono- or poly-substituted
phenyl wherein the substituents are alkyl(C1-Cg),
alkoxy(C1-C3), chloro, bromo, trifluoromethyl,

hydroxy, phenyl, amino, monoalkyl-(C1-C3)amino,

: dialkyl(Ci-C3)amino, alkyl-(C1-C3) keto, propenyloxy,
carboxyl, oxyacetic acid, oxyacetic acid ethyl ester,
sulfanilamido, N,N-dialkyl(C31-C3)sulfanilamido,
N-methylpiperazinyl, piperidinyl, 1H-imidazol-1-y1,
1H-triazol-1-y1, 1H—benzimidazol—2—yl, l-naphthyl,
cyclopentyl, 3,4-dimethylbenzyl or moieties of the formula:

0 o) .
| Il - /R
-CO,R, -NH-C-R, -NR-C-R, —O—(CHz)"n-N\,
. | o |
NHCHO N-OH N-OCH; REPLACEMENT SHEET
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-C-NH- (CHz)n—N,\ -CH-CH3, -C-CH3, '—-C-CH3, ' 09 SEP. 1996
R ~
NH, Q R ‘
) i 7 /\ _</_>\
-CH-CH3, -NHCH,-C-N , =—N N
: \ L_/ '__\.R6
R
_ 0

~(CHz)n-R7, —X-(CHz)m-R7 and -X-CHp-C-N, , N-Rg

wherein R is alkyl (C1-C3), X is oxygen (-O-) -or sulfur
(-S-), m is 1-3, n is 2 or 3, Rg¢ is hydrogen, alkyl(C1-C3),
alkoxy(C1-C3), chloro, bromo, iodo or trifluoromethyl, R7
is 1H-imidazol-l-yl or morpholino and Rg is alkyl(C1-C3),
phenyl or monosubstituted phenyl wherein the substitutents
are alkyl(Ci1-C3), halogen or triflugromethyl; R3 is
2-pyridinyl, 3—pyfidinyl, 4-pyridinyl, 2-methyl-3-
pyridinyl, 6-methyl-3-pyridinyl, 2-furanyl, 5-methyl-2-
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furanyl, 2,5-dimethyl-3-furanyl, 2-thienyl, 3-thienyl,
5-methyl-2-thienyl, 2-pheno-thiazinyl, 2-pyrazinyl,
2-benzofuranyl, 2-(pyridine-N-oxide), 3-(pyridine-N-oxide),
4-(pyridine-N-oxide), 1H-indol-2-yl, 1H-indol-3-yl,
1-methyl-1H-pyrrol-2-yl, 4-quinolinyl, 4-pyridinyl methYl
iodide, dimethylaminophenyl or N-acetyl-N-
methylaminophenyl;'R4 is hydrogen or alkyl(C1-C3); and Rs
is hydrogen or alkyl(C1-C3):; and the pharmacologically
acceptable acid-addition salts thereof;

in the preparation of a medicament for the treatment of
asthma, allergic diseases, inflammétion or diabetes in

mammals.




