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5 ThIS |nvent|on relates to substituted pyrimdines which are useful™for

the #redfment of hypertensi on. -They achi eve this by antagoni zing the
effects of angiotensin 11: the active conponent of the reniyppanRgisat-gnsi n
system 10 Angi ot ensi nogen is converted to angiotensin | by the action of
the enzyme renin. Angiotensin Il (A 11}~is formed by angiotensin converting
enzyme (ACE) acting on angiotensin|l. All is a powerful vasocontrictor and
is inplicated as the cause of high blood pressure in a nunber of species
including man. A Il elici t(SUBSESEITED BYRESIDINBS responses by acting at
specific receptor sites. The conpounds described in this invention conpete

with AIlIl for these receptor sites, thus antagoni zing the vasopressor
effects of AIIl. Prior Art 20 E. E. Allen et al. disclose N-substltuted
oxopyrimdines in EP 0419048 A. E. E. Allen et al. describe

4- oxo- qui n&zolines in EP 0411766 A. 25 D. A Roberts et al.

describe quinoline ethers in EP 0412848 A. D. J. Carini et al. describe

§ subet 11 20 DenelSacgleh o aladl Bl icPye %@hgwhw et

al. disclose sinla SOt Ures i R t he phenyl
aromatic ring qestmcemfduféer‘w% Q‘él’/i‘i‘?'%#?b%‘?ye’d“‘?ﬁ%‘f‘é‘f‘&t&?cff é"‘sg agiotensin

Azabenzi m dazdl; ¢ rfiee ddagponénbefthdsenin angieendindsysemal . in EP 0415886 A. D. J.
Carini el gl. disclose N-substituted imdazoles in EP 0253310, EP 0324377,

and U.S. patent 4, ?ﬁ.lngxotcnsmogen is converted to angiotensin I by the action of the enzyme renin.

Angiotensin 1I (A II) is formed by angiotensin converting enzyme (ACE) acting o
angiotensin L. A Il is a powerful vasocontrictor and is implicated as the cause of high
blood pressure in a number of species including man. A 1l elicits these vasopressor
15 responses by acting at specific receptor sites. The compounds described in this invention”
compete with A II for these receptor sites, thus antagonizing the vasopressor effects of

AL
Prior At
20 .
E. E. Allen et al. disclose N-substituted oxopyrimidines in EP 0419048 A.
E. E. Allen et al. describe 4-oxo-quinazolines in EP 0411766 A.
25 D. A. Roberts et al. describe quinoline ethers in EP (412848 A.

D. J. Carini et al, describe N-substituted benzimidazoles in U.S. patent
4,880,804. P. Chakravarty et al. disclose similar imidazole structures in £P 0401030 A
where the phenyl aromatic ring is replaced by a seven membered heterocycle.

30  Azabenzimidazoles are described by P. Herold et al. in EP 0415886 A.

D. 1. Carini el al. disclose N-substituted imidazoles in EP 0253310, EP
0324377, and U.S. patent 4,916,129.
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D..J.,Cariini et al. disclose in EP 0323841 N-substituted pyrazol es,
pyrroles and triazoles. Simlar pyrazole derivatives are gdischpged oy T.
Naka-et al. in EP 0411507 A and additional triazoles are described by L. L.
Chang et al. in EP 0412594 A 5 -2All of the above are clainmed as A
1 antagonists. The conpounds of this invention differ fromthe above

ment i oned prior anD4JnCtmatczuhet)scloanhé'lPrOJawammmﬁcdpmofcuSﬁﬁotceaﬁd
pyrrol one, thhhiBl&OBﬁml.ﬁ‘%eﬁh&gg%nag(mgsaﬁg& 8ae b'?r'I“geakR‘&?p& EP%/H?FA{ I rst

f the 1
;ﬁt ggggfgt gEa‘anc’f%‘é‘gﬁ"q "?sz’ﬁé“‘&ﬂﬁ%‘b%h‘f Fo‘n&]“‘f% s'o’fl i &P O é*p9dlf1 ni t r ogenous

S-menbered rings, either isolated or fused to phenyl rings, or nitrogenous

6 member eg ri ngs fAUpgdnd LRPERKlinIdES 1THBGANROUNS (N EP 0419048 A are
pyri m di n- 4-ones. huni an~e di sclose in U S patent

5,039,814 a process for the synthesis of 2-substituted
1- (tetrazol - 5- yl ) Fdwzempeunsiof this inwgritionahifféd oo itieeoesl menfidied phbf irt af i on of

1- (tetrazol - mnplhdpOARARS ﬁ?ﬂhaﬁﬂpwl’fﬁﬂ{drt:b%ﬁqq& % {'t&ﬁoxu tngép%o%géar

internedi ate w t.h “an, eIEtg‘tr'o g us
protecting gPEURYIE e Ererpr ‘i’df‘% 'rszeﬁaseccp% §é!°61°‘ gy P;ﬂ‘})g@‘fﬁfﬂ r*hFent i on
differs il@ t man- papcdlbr/bribmmgmam aliszlosed iy lthaaydvepmeitiatied privir takx fre all

tert-butyl onfifychdusonRARD reainr.gs giufer bR e e %ﬁ&gﬂ? M Qo ARLSs

directly by t g i on o
Descri ption éfmf’ﬁ CIER T HASE | B?? d7g; @“ 'Yan%Ft |'I3‘ﬁ compogpdssin P @,41!8@‘! t"uﬂ@d
pyri m di nes ppfimidia-dednas. | :

15 R. F. Shuman et al. disclose in U.S. parenr 5,039,814 a process for the .
synthesis of 2-substituted 1-(tetrazol-5-yl)benzenes which comprises the directed ortho-
lithiation of 1-(tetrazol-5-yl)benzenes and subsequent reaction of the lithiated
intermediate with an electrophile. The triphenylmethy! group is used as a protecting
group on the tetrazole.

20
One process of the present invention differs in that a 2-bromo-1-(tetrazol-5-
yharyl protected with a tert-butyl group is converted to a 2-(tetrazol-S-yl)arylboronic
acid directly by the addition of Mg and a trialkylborate concurrently.
25 Descripti [ the (

This invention relates to substituted pyrimidines of formula I:

R3 9

4
R4~ y~ (CHalm. A

RS - (.C\H)n ‘2
(CHY T2 'I“ 1
Ao

R? R!
30



[err]: 30 ° -3- wherein Rerr], Rerr], Rerr], and Rerr] are

i ndependently H, lower alkyl containing 1 to 6 carbon atons, or
perfluoroal kyl containing 1 to 6 carbon atons; Rlerr] is ARRTIGhEnFn is 1
Rlerr] taken together with R3 conprises a, double bond; nis Oto 1: pis O
to 2; mis Oto 3; Ar[err] is 5 [err] whetein Wis H, |ower alkyl
containing 1 tq 6.car to hal qgen, h xy, or |lower. al koxy
containing 1 t“g’cécx?:g‘rx‘g%ﬂ Rgt 8‘@?‘ % [ngggcrﬂﬁrglg'%q?%ﬁ;fk%%pwg* ‘P;é &58r ] H,
CN, or atoms. or pefuploalivy! eprazining IRpaT ¢qrbqrsatpfps;t%} ts-Fbac when nis | RS
tri-n-butyl st adxayhogetier vith RACHpriRE Mbdubletid! AR 0RBA! FRETALYLE FAk DYo Reeept abl e
salts thereof; and the N oxides thereof A nore preferred aspect of the

pr esent invent"% on is represented by general 20 - forrmula Il: [err]

wherein W is H, lower alkyl containing 1 to 6 carbon atoms, halogen, hydroxy, or
lower alkoxy containing 1 to 6 carbon atoms; Ar2 is

10
By iRy e e
, \—) ’ Y 0T ’
\_7# \ \_,/ \_
wherein X is
Nx
CO;H, CN, or -—-(( >+ 3
N—NRs
15

wherein RS is H, tert-butyl, tri-n-butylstannyl, or triphenylmethyl; and the
pharmaceutically acceptable salts thereof; and the N-oxides thereof

A more preferred aspect of the present invention is represented by general
20 formula II:

QO

RS
(CH)n N
L}
N R!

wherein R1, R2, R3, and R4 are independently H, lower alkyl containing i 10 6
25  carbon atoms, or perfluoroalkyl containing 1 to 6 carbon atoms; R3 is Hor when n is 1
R5 taken together with R3 comprises a double bond; n is 0 to 1; Arl is

RS’ I

R



wheréin Rerr], R[err] Rlerr], and Rerr] are independently H, |ower alkyl
containing 1 to 25 carbon atons, or perfluoroal kyl containing 1 to 6
car bon at ons; R5 is Hor when nis 1 R err] taken toget heAHR+286R3 F
conprises a double bond; nis 0 to 1; Ar[arr is [err] AHP- 9869- F -4-

Arferr] is [err] 5 wherein Xis CJerr] CN, or [err]
wherein Rierr]4i tert-butyl, tri-n-butylstannyl, or triphenyl nethyl;
and the phar naceusflcally accept able salts thereof. 10 A still nore

preferred aspect of the present i nvention is represented by the general

formula I'l1l: [err] 18— ¢ Xwher ei £r], R XRerr], RBXerr] are
i ndependent|y H, yl gtrif on?)hyl rr]/is.bi'or en Wis 1 Rerr]
taken together with r] conpri a_ doubl wnd; nis O /1; Arferr] is

or [err] 20 and the pharnaceutically acceptable salts thereof.

The nost pief g ects of the present invention are:
2, 4-di met hyl - #F%lﬁsigro 7-[[2'-(1Htetrazol - NyI)[l 1- bi phenyl ] - 4-

CO.H, CN, or —-<O‘Fl° :

N—N

wherein RS is H, tert-butyl, tri-n-butylstannyl, or triphenylmethyl; and the
pharmaceutically acceptable salts thereof,

10 A still more preferred aspect of the present invention is represented by the
general formula I

=iy

NN
R3
R‘%i NICst Arl
! III

R N R!

15  wherein R1, R2, R3, and R4 are independently H, methyl, trifluoromethyl; RS is Hor
when n is 1 RS taken together with R3 comprises a double bond; nis 0 to 1; Arl is

~ ) ) - Wal

20  and the pharmaceutically acceptable salts thereof.

The most preferred aspects of the present invention are:
2,4-dimethyl-5,7-dihydro-7-[[2°-(14-tetrazol-5-y1){1,1-bi phenyl]-4-
yllmethyl]-6/-pyrrolo[2,3-d)pyrimidin-6-one and the pharmaceutically

25 ' acceplable salts thereof;,



yl ] met hyl.] - 6H pyrrol o] 2, 3-d] pyrlmdln 6-one and the pharnmaceutically 25
5

accept abl e salts thereof;

5, 7- di hydr o- 2- net hyl - 7- [[2-(1FFtetrazoI-5-y|)[1,1 - bi phenyl ] -4-yl]-
met hyl ] -4-(trifluoronethyl)-6H pyrrol o[ 2.3-d] pyri m di n- 6appes&6ag- tthe
pharmaceutically acceptable salts thereof: 5

2, 4-di met hyl -5, 6, 8- trihydro 8-[[2 -(1Ht&trazol -5-yl)[1, 1- bi phenyl ] -4-
yl]nethyl] 7H pyrido[ 2, 3-d] pyrim din-7-one and the pharmaceutically
acceptabl e salts ther eo$ -dihydro-2-methyi-7-{[2"-(1 H-tetrazol-5-y1)(1.1-biphenyl]-4-yi]-

2-methyl -4-trifl uorometJimlhv@-AQuﬂrubfdnﬂﬂm)%fﬁﬁ}r[v&o{zfz%%kfdﬂ%@'on?anYi'z?-c 10

1, 1- bi ph []-4-vyl t m di n-7-one and
E)har rralcgut(:alnza} |y zlcl:rergt ac%”é'f@w fﬁg%‘élﬁfms fefeok

2,4-dinmethyl-5,6,8-trihydro-8-[[6-[2-(1Htetrazol -5-yl)phenyl]- 3-
pyridi nyl ]Sret hyl ] - 7H- py2.4-dinhethyB-50b] 8oy drb-Bii2-{1 8 i@ra28105- VR, LBiphenyi)-4-

phar maceutical |y accept i

2-net hyl -4-trifl uoronet h C%gﬁghg%{&&ﬁ g?ﬁ?@“’["f‘%./ oge aqd the ghpmmageutisally

yl ) phenyl ] - 3- pyri di nyl |¥ePHRlepalts cﬁf5$°f|do[2 3 d]pyrlmdln 7-one and the
pharmaceutically acceptable salts thereof;

2, 4-di methyl -5, 6, 8-t 11 hyglefgiSldBokaehits k8t 8.2Yk tl%%l]sﬁ)
pyri di nyl ]dmt hyl]-7H p)ﬂ lqao hemﬁ]-gi«ﬁxxetlh o;;yna&g%-d]pynixdm-%onc and the

pharmaceutically acceptable salts thereof:

2.4-dimethyl-5,6,8-trihydro-8-{[6-{2-(14-tetrazol-5-yl)phenyl]-3-
pyridinyl]methyl]-7H-pyrido{2,3-d]pyrimidin-7-one and the
15 pharmaceutically accepuable salts thereof;

2-methyl-4-trifluoromethyl-5,6,8- trihydro-8-[[6-[2-( 1 H-tetrazol-5-
ylphenyl]-3-pyridinyl)methyl}-7H-pyrido{2,3-d)pyrimidin-7-one and
the pharmaceutically acceptable salts thereof;

2,4-dimethyl-5,6,8-trihydro-8-{[5-[2-(14-tetrazol-S-yl)phenyl)-2-
pyridinyljmethyl]-7H-pyrido{2,3-d)pyrimidin-7-one and the
pharmaceutically acceptable salts thereof:

25 2,4,6-trimethyl-5,6,8-trihydro-8-([2°-(1H-terazol-5-y1){ 1,1-biphenyl]-
4-ylJmethyl}-7H-pyrido(2,3-d]pyrimidin-7-one and the
pharmaceutically acceptable salts thereof:

2,4-dimethyl-8-{[2°-(1H-1etrazol-5-yI)[ 1,1-biphenyl]-4-yllmethyl]-7H-
30 pyrido{2,3-d]pyrimidin-7-one and the pharmaceutically acceptable salts
thereof.

The compounds of the invention may be prepared by a process

which comprises

35

(a) condensing, eg in the presence of an inorganic or organic

base, a pyrimidine of formula



pharmaceutircal | y acceptable salts thereof; 25
2,4,6-trinethyl-5,6,8-trihydro-8-[[2'- (1FLtetrazoI 5-yl)[ 1,1 -biphenyl]-

4- yl]nethyl] 7H pyrido[ 2, 3-d] pyri m di n-7-one and the pharnagggt@%@bljr
acceptable salts thereof; 2,4-dinmethyl-8-[[2'-(1Htetrazol-5-yl)[1

- bi phenyl ]-4-yl ] et hyl] - TH 30 -6- pyrido[ 2, 3- d]pyr|n1d|n 7-one
and the pharmaceutically acceptable salts thereof. The conpounds of the
invention may be prepared by aggpgtess which conprises 35 (a) condensing,
eg in the presence of an inggggnic or organic base, a pyrimdine of formula
[err] wherein Rerr], R[errf el ~IR[err], Rerr], nand p are as

defi ned above, Zferr] is a IQEV|ng group such as hal ogen (eg chlorine), a

met hanesul phonyl oxy group or _ sul phonyl oxy group and Rlerr] is a
| ower al kyl 5 group with an anihe of formula Herr]N-(CH err])[err]
-Arferr]-Ar[err] where m Ar[errg grr] are as defined above or

wherein Rl, RZ, R3, R4, Rs, n and p are as defined

above, Zl is a leaving group such as halogen (eg
chlorine), a methanesulphonyloxy group or a
p—toluenesulphonyloxy group and R7 is a lower alkyl

5 group with an amine of formula

1 2

H2N- (CH2 )m—Ar ~Ar

where m, Arl and Ar2 are as defined above

or

(b) reacting a bicyclic compound of formula

RA O

4 5 u
A < N/ (CHz)m

R’—ltcm.,
(CHY—Z N

~Ar'Y

where Rl, Rz, R3, R4, Rs, n, m, p and Arl are as

10 defined above and ¥ is a para-bromo or para-iodo group
with an aryl boronic acid [such as a compound of
formula ArzB(OH)2 where Ar2

arylstannane in the presence of a palladium catalyst

is as defined abovel or an

or
15 (c) condensing, eg in the presence of a base such as
NaH, a bicyclic compound of formula

This Sheet Has Been R N R!
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(b) react i ng a bicyclic conpound of fornula [err] where RhgpLbgeBlLefr],
Rlerr], Rerr] , Rerr], n, m p and Ar are as 10 defi ned above and Y is
a para-bronD or para-iodo group with an aT?T boronic acid [such as a
conpound of forrmula Ar[err]B(OH) where Ar[err] is as defined above] or an
aryl stannane | e pal ladi um y or_1 )

co%denm ng, eger nt Q{pr:ﬂsznc!gz ofaRa b%se xlélljc‘iﬁ’%s‘gl\%’!L—F bé?:f(l: %g 88%gund
of fornula [er"ith a hiaryl xomgpund OfoWJeaR[err] R[err] Rerr],
Rlerr], Rerr], n, and p are as defined above with a b| aryl corrpound of
forrrula Zlerr]- (CH[err])[erlr] Ar)[Z:[arr I Arjerr] where m Ar[err] and
Ar[err] are as defined ab i) 1~ Ag's g | eavi ng group such as

hal ogen, a nethanesulphonyloxy 5 group or a p- toluenesulphonyloxy group

or (d) r em)v{vﬂgrteh?h PG Gl Ic{'%r.g AR d td SNYEe LD gveOfand 2l is a

leaving group such as halogen, a methanesulphonyloxy

5 group or a p-toluenesulphonyloxy group
or
d) removing the protecting group from a compound of
formula I wherein X is —<O*R5
N—N
where R6 is tert.butyl, tri-n-butylstannyl or
10 triphenylmethyl, eg by acidic or basic hydrolysis or by
catalytic hydrogenation, to give a compound where R6 is
hydrogen
or

(e) reacting a compound of formula I wherein X is -CN
15 with an azide reagent, for example a trialkyltin azide,
or hydrazoic acid (sodium azide/ammonium chloride) to

give a compound of formula I wherein X is (:>*
"( H

or N—N

(£) forming a salt of the compound of formula I with
20 an inorganic or organic acid or base

or

(g) converting a compound of formula I or a salt

thereof to an_N-oxide thereof by means of a

peroxidising agent.

25 These processes and the preparation of
representative starting materials for use in the
processes are described below with reference to the
various schemes. Starting materials not exemplified
are known in the art or may be prepared by analogous

30 methods from known starting materials



)
fomﬂal wherein X is [err] where Rlerr] is tert.butyl,
tri-n-butylstannyl or 10 tri phenyl methyl, eg by acidic orAHRBsI&69-F
hydrol ysis or by catalytic hydrogenation, tgQ give a conpound where R err]
i s hydrogen og.{e)l; reacting a conpound of formula I wherein X is -CN 15
wi th an azide reagent, for exanple a trialkyltin azide, or hydrazoic acid
(sodi um azi de/ ammoni um chl oride), to give a conpound of forrmula I wherein X
i's [err] 2??; formng a salt of the conpound of CReftnula | with
20 an inorgdnrg of organic acid or base or (g) convegtig afconpound of
fornula | or aR‘saI't('Ct*hereof to an N-oxide {hereof by ne ofiCal, O
per oxi di si ng agmﬂz)p\%S/COZEg ﬁgse prol®€ses and the [gpar agl on of

representative startijng nateri al or use in the processes arejdesti bed
bel ow with ref er ence &Y the varj, r‘ﬁﬂcherres. Starting material g n
exenplified are kifbwn 1% the art or m&y be prepared by anal &6usN30 "R
nmet hods from known sﬁarting naterifls 3

POCl;

R O
CO,E!
R 9 I 2
~(CHa)m R";\ R®

R®—cH), N ~Arl. 2 base R "'~(§H),, o]
(CHal— N LE NN
R2 \NJ\R’ H,N’(CH’)“'~Ar'.Nz nzln/)\a'
I ' 5 4

1 2 3 4 3

wherein R™, R, R, R, R, n, m, p, Arl and Ar2 are as

defined above.

In Scheme I a B-keto ester 1 may be condensed

with an amidine 2 in the presence of a base such as

5 sodium ethoxide in an alcoholic solvent such as ethanol
at temperatures ranging from ambient to reflux to yield
a pyrimidone 3. Treatment of a pyrimidone 3 with
phosphorus oxychloride under reflux gives a
chloropyrimidine 4. The reaction of 4 with the amine 5

10 in the presence of an organic base such as
triethylamine or an inorganic base such as potassium
carbonate in a polar solvent such as ethanol, butanol,
or dimethylsulfoxide at temperatures ranging from
ambient to reflux yields the target pyrimidines I. The

15 amine 5 may be prepared by the palladium catalvzed
cross-coupling of an arylstannane or an arylboronic
acid with an aryl bromide or an aryl iodide, and
subsequent functionalization to an amine.



-8- Schene | [err] R3 0 wherein Rlerr], Rerr], Rerr], Rerr], Rerr], n,
m p; Ar[err] and Ar[err] are as defined above. In Schene |laAkP{¥869- Keto
ester 1 may be condensed with an am di ne gd_n t he presence of a base such
as 5 sodi wah&hd@xi de in an al coholic solvent such as ethanol at
tenperatures ranging fromanbient to reflux to yield a pyrimdone 3.
Treatnent of a pyrimdone 3 with phosphorus oxychl oride under reflux gives
a chl oropyri ni di ne€CQ%Et The reaction of 4 with the am ne 81100 in the
presence of ang3 .ni;f‘sbase such as triethylam ne or a P gan(icg )base such
as pot assi um cagbOnadgce) @ a pol ar sol véase such as @ha&g,r bt anof "~ar'y

di met hyl sul f oxi dec )éte er at ur es—Tangrg—fromanbi ent) t O ref] ux yields the

target pyrimdines 1. e'N5 aqknﬁcsgaaxﬂpe pr epagcei) Ay het pall%dium
catal yzed cross-coupli y\an aryl stangane or an aryl borodic dcid wi'th an
aryl bronide or an B&yl Nodi@e, and subdequent functiona?“zaiNOnR'o an
am ne.
4
?(OH)zg
A
Pd catalyst
RR O
w3l
(CH
RS —(CH), N~ z)""Ar‘.A,z
|
(CHY—17 N
PN
Hz N R?
I

wherein Rl, Rz, R3, R4, Rs, n, m, p, Arl and Ar2 are as

defined above, and Y is a para-bromo or para-iodo

group.

In Scheme II the chloropyrimidine 4 may be treated with

3 an amine 7 in the presence of an inorganic base such as
sodium bicarbonate in an alcoholic solvent such as
ethanol or n-butanol eg at temperatures ranging from
80°C to 150°C to give the bicyclic compound 8. The
reaction of 8 with the arylboronic acid 9 in the

10 presence of a palladium catalyst for example in a
solvent such as DMF or toluene yields the target
pyrimidines I. 1In the case where the substituent on
Ar2 is a nitrile, it can be converted to a tetrazole
under standard conditions utilizing an azide reagent.

15 The arylboronic acid 9 may be prepared as shown below:



-9- Schen€ Il [err] wherein Rerr], Rerr], Rerr], Rerr], Ngg#%mym
T

p, Arf[err] and Ar[err] are as defined above, and Y is a par&H¥#

para-iodo group. In Scheme Il the chloropyjpodine 4 may be treated with 5
an amne 7 in the presence of an inorganic base such as sodi um bi carbonate
in an al coholic solvent such as ethanol or n-butanol eg at tenperatures
ranging from80[err]C to 150[err]C to give the bicyclic conpound 8. The
reaction of 8 with the aryl boronic atiMg9BiORMhe 10 presence of a

pal | adi um cat al yst forAEx@ipl e +me—sotrent—steh—as DVF af—igodiene yi el ds

the target pyrimdines |I. In the cas ere the substituent on Ar[err] is a
nitrile, it can be conveked to a tefrazole under standard9conditions
utilizing an azi de reagent. 15 The aryl boronic acid 9 nay be prepared as

shown bel ow. 5 2
wherein Ar¢ is as defined above and R’ 1is a lower alkyl

group containing 1 to 6 carbon atoms.

Thus the aryl bromide 10 may be treated with Mg
and a trialkyl borate in an aprotic solvent such as THF
5 eg at temperatures from -20°C to 80°C. Acidic or basic
hydrolysis gives the boronic acid 9.

Scheme III
COgEtRs ‘Ra O
R
RN 4 %"‘IL
RJ47s(‘cH),, | NH3 Rs—(CH‘)n NH
{CH2Pp N " oH N
| éL (CH2y J'\ 11
R N R' R N” “R!
4
12
!
RR 0O
H‘
7\'1 L (CH )
R ECH)" N” T~ArL, 2
(CHﬂp N
R N R!
I

. 2
wherein Rl, Rz, R3, R4, n, m, Ar1 and Ar~ are as

defined above, and Z is a halogen.



AHP-9869 F 10- [err] wherein Ar[err] is as defined above and Rlerr] is a
| ower aIkyI group containing 1 to 6 carbon atoms. Thus the aryl brom de 10
may be treated with My and a trialkyl borate in an aprotic 88Pv@869uEh as
THF 5 eg at tenperatures from-20[err]iGto 80[err]C.  Acidic or basic
hydrol ysis gives the boronic acid 9. Scheme |11 [err] wherein Rerr],
Rlerr], Rlerr], Rerr], n, m Arferr] and Ar[err] are as defined above,
and Z is a halogen. In/S¢h@B8E9IIF tHd-chhoScpentmidinéhe mhobepyri m di ne

Ao oe PPNV e it dded S b e FOIPODnddu B 11 °BY TEPLAVHLA. 20RBA 2 | 0

an al coholic solvent, such as et hano at t enper at ures
to 150[err] C. AMRANE oift 30 al%ﬁhQHﬁ%ys?h%e%Fa???hcéﬁpﬁahénQQ fBy be

achi eved for exempledaddurd® fHRSENS ef Bdm Al PRSE S&ICDs @ScNaHaiRyBation

5 of 11 by the biaryl compound 12 may be achieved for
example in the presence of a base such as NaH in a
solvent such as DMF or THF to give the pyrimidines I.
In the case where the substituent on Ar? is a nitrile,
it can be converted to a tetrazole by standard

10 conditions utilizing an azide reagent. The biaryl
compound 12 may be prepared by the palladium catalyzed
cross-coupling of an arylstannane or an arylboronic
acid with an aryl bromide or an aryl iodide.

When X above is tetrazole, the preferred
15 protecting groups for said tetrazole are those where
R6 is tert-butyl, tri-n-butystannyl, or
triphenylmethyl. The above groups may be optimally
removed by acidic or basic hydrolysis, or catalytic
hydrogenation as described by T Greene, Protective
20 Groups in Organic Synthesis, Wiley-Interscience (1980).

The compounds of this invention may also form
salts with inorganic or organic acids and bases. Any
pharmaceutically acceptable salts of these compounds
are within the scope of this invention. These salts

25 may be, but are not limited to, ammonium salts, alkali
metal salts such as sodium and potassium, alkaline
earth metal salts such as calcium, dicyclohexylamine
salts, TRIS salts, and salts of amino acids. Salts
with inorganic or organic acids such as HCl, HBr,

30 maleic acid, fumaric acid may also be formed. The
compounds of this invention may also be converted to
N-oxides by treatment with a peroxidising agent, eg
hydrogen peroxide, by conventional means.



14

sol vent such as DMF or THF to give the pyrimdines |I. In the case where the
substituent on Ar[err] is a nitrile, it can be converted to a tetrazole by
standard 10 conditions utilizing an azide reagent. The biar I coqpound
12 may be prepared by the palladium catal yzed cross-cpuplln@ Bfo%

aryl stannane or an arylboronic acid with-ag-.aryl brom de or an aryI i odi de.
When X above is tetrazole, the preferred 15 protecting groups for said
tetrazole are those where R6 is tert-butyl, tri-n-butystannyl, or

triphenyl met hyl . Th'l?h@bfé‘é&ugﬁ%lﬁﬁn rm\s s?a&t 4 lﬁﬁhﬂrﬁhcézﬁf&}/@&nb&x@&" @hkenor
I ¢ hydr ol rogenati on as

protective 20 “omaies Sy Gr N SIRPRMT Lo iR a) iy afecblinh ot oRo)

The conpounds B‘F"F‘HP’é !Pﬁ\mmenbmmyoralpwdqsrm salihyperensive npiagmstcytion

organi c aci ds ambobm&&hmﬁrabnﬁhﬁésrﬁﬁ%ﬁﬁypeﬁénlswc%R’E&ﬁ&%ﬁk@n@o’ﬂatca buddgse

conpoun are S I nventian. These salts 2 nmay be,
bu'[rpar ediot I|¥n§s§@(§g?émﬁdr?ﬁ§%f'ﬁhﬁ“§§%§°“8ﬁa &F’f‘mFFEt al salts such as sodium

and potassium alkaline earth netal salts such as cal ci um

di cycl ohexyl ami ne saictcs;npmm'iswar&ma @dag@édtf’ér&ﬁl aamulnmhotsew&a& tu:».y\lmct h

| nor gani ¢ or Orég)aryc adl 'u?ld'S othc%‘ és’ og_' admxmstrauonm% £ 'eﬁa:%%ic pare}i'p?nl

acid may al so
admmxstrauon for paucms suffering from heart failure.

10
In order 10 obtain consistency of administration, it is preferred that a

composition of the invention is in the form of a unit dose. Suitable unit dose forms
include tablets, capsules and powders in sachets or vials. Such unit dose forms may
contain from 0.1 to 100 mg of 2 compound of the invention and preferably from 1
15 1050 mg. The compounds of the present invention can be administered orally at a
dose range of about 0.01 to 100 mg/kg or preferably at a dose range of 0.1 to 10
mg/kg. Such compositions may be administered from 1 to 6 times a day, more
usually from 1 to 4 times a day. The compounds may also be administered in a
parenteral dosing form.
20
The compositions of the invention may be formulated with conventional
cxéipiems, such as a filler, a disintegrating agent, a binder, a lubricant, a flavoring
agent and the like. They are formulated in conventional manner, for example, in a
manner similar to that used for known antihypertensive agents, diuretics, B-
25 blocking agents or ACE inhibitors.

The present invention further provides a compound of the invention for use
as an active therapeutic substance. Compounds described in this invention are of
particular use in the treatment of hypertension.

30

The present invention further provides a method of treating hypertension in
mammals including man, which comprises administering to the aflicted mammal an
antihypertensive effective amount of a compound or a pharmaceutical composition
of the invention.



conpounds of this invention may al so be converted to N-oxides by treatnent
w th'a peroxidising agent, eg hydrogen peroxide, by conventi Q- J98a\SF
-12 - The present invention also provides a pharmaceutical conposition

whi ch conprises a conpound of this inventi and a pharnaceutically
acceptable carrier. In particular, the present invention provides an

anti - hypertensi ve phar eut.l Q sition_which conprises an
anti hypertensive effec??geg§#§§%9%8peglEbnﬁ55n858P %n”Qhe this invention
and a phar naceutPRarmpcaetépedbkempasitépnsTheheonapesitticomsesr @ngr ef er abl y

adapt ed for OrahnégﬁbagSEEaEEQEtmEP@BX?rthgh§XYgg§iBﬁ.gggp%gng?%Fq er

nodes of adm nistration, for exanple parentera mgi stration atients
suffering from heXPFef il tRech1g LA BSQ%F €9 obt ai Nsi stency of

ladmi nistration, it is preferred that a conposition Y/ He invention is in
the formof a unit dose. Suitable unit dose fornms include tablets, capsul es
‘and powders in sachets or vials. Such unit dose forms may contain fromO. 1
lto 100 ng of a compound of the invention and preferably from1 15 to 50
ng. The conpounds of the present invention can be adm nistered orally at a

dose range of about 0.01 to 100 ng/kg or preferably at a dose range of 0.1
to 10 ngy/Rg. Such conp®y¢ thibgly abfimetndef nilse ereupbuods1foo 6hei mes a day,

more usual ly frofdidedsid "BF Aeddrod Nfa&OUPOLOHSHBY ALSAGPE rat

adm ni stered inzﬁ e . .
adrenal receptor binding assay, measuring the

displacement of radiolabeled angiotensin II from the
? receptor, described as follows: Membrane preparation:
' 10 1. Anesthetize male Sprague-Dawley rats, 300-400 g
body weight, with €O, and sacrifice by cervical
dislocation. 2. Dissect adrenal glands and keep in
ice-cold sucrose buffer (0.2 M sucrose, 1lmM EDTA, 10mM
Trizma base, pH=7.2). 3. Remove medulla by squashing.
15 Mince the cortex, rinse and homogenize in a chilled
ground glass tissue grinder with 15 mL sucrose buffer.
4. Centrifuge at 3000 x g for 10 min. (Sorvall RCSC
centrifuge, S$S34 rotor 6200 rpm). Decant supernatant
through gauze. 5. Centrifuge combined supernatants
20 at 12000 x g for 13 min. (Beckman ultracentrifuge,
80Ti rotor, 13000 rpm). 6. Centrifuge the



parenteral dosing form 20 The conpositions of the invention may be

formul ated with conventional excipients, such as a filler @ _diggignt ggrati ng
agent, a binder, a lubricant, a flavoring agent and the |ike. They are
formul ated in conventional manner, for exaple, in a manner simlar to that

used for known antihypertensive agents, diuretics, [err]- 2 5 bl ocki ng
agents of ACKubeHh! R sie 8% RORPOg oP UG R, (Bedetah AEacBA AN glosoma compound
era subst ance.

descr bed i nPRr-S 5200 SFEH Al Sres 51 C35HRd PR AIC:doBeRAPTHANE PRlEt FBS of
hyper t ensi on.mi3@ssanduiferc0 mMiTrisehCl. SmM Mg Oy 037088 A dproacasefrbrdpld f
treating hypesyangsam, igh Si@eTHRl e N1CHMEIEe _rﬁﬁerhbr‘ﬁ‘m Pot&RBY 1196%y or
adm ni st eél n%r%:ﬁoy]e af | lgm m%@agxl er:t %!ave eff ectnl_n\ég anount
of a conpdun Hid it gt PEingAssAY: t Heiassax it PSP
AHP- 9869- F .ir 8iplitite. iwokd3dSimus plakiciestanizes ws éra 96 wiell @l dinah ealuine of|
conposi ti ons 0. AShALAPEUAYE 140 @3, 38y BRFROISAGd 10 12a¢dBN 1060 IR Addyention
are prefer abchnécgg'gt?or{sno - -15<-7'1ﬁ fg:rcltg:”alcr' Z:t.u-wc/::':\l and 104 M for Lgt{sglcific
binding), compounds (e.g., for final concentrations of 25 and 100 uM or 1 uM, 10
10 nM and 100 nM) in 50% DMSO, or 50% DMSO as a control. 3. Add S0 uL
membrane suspension (e.g., 10 |1g protein). 4. Preincubate for 30 min at 25°C. 5.
Add 50 pL !251-A II which has been prepared as shown below (final
concentration= | nM). 6. Incubate for 35 min at 25°C. 7. Stop the incubation by
adding 1 mL ice-cold buffer (assay buffer without BSA). Filter with GF/C filters
15 on cell harvester (filters are presoaked in the assay buffer containing 1%
polyethyleneimine). 9. Rinse assay tubes 3X with 5 mL cold buffer (assay buffer
without BSA). 10. Cut and deposit the filter discs into test tubes and count on
gamma counter for | min. Preparation of 125[.A II: Adjust the specific
activity of 1251-A II purchased from New England Nuclear to 500 pCi/nmole by
20 adding cold A 1l in water. ], Calculate the quaatities of hot A II and the cold A I
needed and make the dilution. Aliquot, seal tight, and store frozen until needed. 2.
Calculate the concentration of the total A II (hot + cold) after dilution. 3. On the day
of assay, thaw the frozen aliquot and adjust the volume to give a concentration of 5
pmole/mL (or 0.25 pmole/S0 uL) with assay buffer (+ protease-free BSA). For
25 final concenmation of 1 nM I1251-A 11 in the assay, add SO puL (or 0.25 pmole) per
test tube to a final volume of 250 UL . The results of these binding assays are
reported as the inhibitory concentration of the test compound necessary to achieve
fifty percent displacement of radiolabeled A II from its receptor (ICsp), or the
percent displacement of binding of A II at its receptor at 10-3M concentration of test
30 compound (% I). All the examples cited in this invention displayed significant
inhibition of A II binding in this assay. Typically these compounds displayed an
ICsp in this assay of less than or equal to S0uM.

In accordance with their ability to antagonize angiotensin 1, the compounds
35 of this invention show antihypertensive action in the following A II-infused rat
model. Procedure: Rats are anesthetized with Dial-Urethane (0.60 mL/kg, ip)



5 The high affinity of the conpounds for the angiotensin Il
receptor was established using a rat adrenal receptor binding assay,

measuri ng the displacenent of radiol abel ed angiotensin Il fromthe
receptor, described as follows: Menbrane preparation: 10 1. Anesthetize
mal e Sprague-Dawl ey rats, 300-400 g body weight, wth xX&®2-986B-s&acrifice by
cervical dislocation. 2. Dissect adrenal g%a_rjds and keep in ice-cold
sucrose buffer (0.2 M sucrose, 1nM EDTA, nmM Trizma base, pH=7.2). 3.
Renove nedul | a by squashing. 15 M nce the cortex, rinse and hom)geni ze
in a chilled ground glass tissue grinder wwth 15 nlL sucrose buffer

Centrifuge at 300Q0 Cc.gcen fuge 34 rotbr
6200 rpmn). Decﬁﬂg Lyglp?gr%’é‘?%rh?atﬁl’aé‘ﬂ&ﬁaﬁg e“f’f% S%ht%l Pﬂge Ebﬁgﬁﬁeo"
super nat ant s 2t)emoraﬂ- B2@@Gyx gndobotB niemoryBevkins Wit r Gtentoarfaipial 8O0Ti

rotor, 13000 r ntr ge su nt st 5 at
102000 X g form';Iie 3 eck n%r{]éju fkg?gﬁpro giéa ggga?%?or é%%?oo afz%rr)

Al steps are %%\‘P'P‘i‘éﬂt t With[ ePE] C507. Redfisp&he t Hag¥HaTet Viedro. 5 shi
assay buffer (&&nAMdted, Heho Scadhdbis [ are] pXha@d BEA (HHeot 8a8e-fgige), pH

The initial portion of the duodenum (just distal to the
stomach) is cannulated with PE 50 via a small midline

incision. Arterial pressure and heart rate are

measured from the arterial cannula. Ten to 15 min are
10 allowed following surgery for stabilization of arterial
pressure. Ganglion blockade 1is then produced by
intravenous administration of mecamylamine at 3 mg/kg
(1 mL/kg of a 3 mg/mL solution). Ganglion blockade
causes a fall in arterial pressure of about 50 mmHg.
15 Mecamylamine is given every 90 min throughout the
remainder of the experiment. An A II infusion is then
begun into the other venous cannula at 0.25 pg/kg min
(at 9.6 uL/min). The A II infusion returns arterial
pressure to or slightly above the control level. Once
20 arterial pressure has stabilized with the A 1II
infusion, baseline values for mean arterial pressure
{MAP) and heart rate are taken. The test compound,
suspended in methyl cellulose, is then administered via
the duodenal cannula at 0.1, 3, or, 30 mg/kg in a
25 volume of 1 mL/kg. Mean arterial pressure and heart
rate values are tabulated at 15, 30, 60, 90, 120, 150,
180, 210, and 240 min after administration of the test
compound. For example, the product of Example 1
administered at 3 mg/kg id lowered the A II dependent
30 blood pressure by an average of 41% four hours

post-administration.

As 1illustrated above the compounds of this
1nvent10n are effective A II antagonists and therefore

This Sheet Has Been Replaced




=17. 4 25[err]C). 8. Store on ice. 9. Determ ne membrane protein by Lowy
or 5' Bradford assay with BSA as standard. Binding assay: (The assay is
performed in triplicate, in 12x75 mmplastic test tubes or in a 96-well
plate (final volume of 0.25 nmL). 1. Add 140 [err]L assay buffer. 2. Add 10

[err]L cold A Il (to give final concentrations of 10[err]-10[err] Mfor
standard curve and 10[err] M for nonspecific binding), co oundsﬁé for
final concentrations of 25 and 100 [err]Mor 1 [err]M 10 5 -9% aﬁd 100

nM in 50% DMSO, or 50% DMSO as a controllé 3. Add 50 [err]L nmenbrane
suspension (e.g., 10 [err]g protein). 4. Preincubate for 30 mn at
25[err]C. 5. Add 50 [err]L [err]1-A Il which has been prepared as shown
bel ow (final concentration= 1 nM. 6. Incubate for 35 mn at 25[err]C. 7.

Stop the incubatd m@s/uﬁdﬂbflgtée%m@%m&@ﬁléi@ﬁ (aﬁﬁé‘%’ buEfeisyi dhout
BSA). Filter W|th G-/C filters 15 on cell rvester ilters are,
presoaked in t Vigd uassaﬂ'/n buf f g ec o MATATERG oo p%‘?ye?ﬁyFSnelarﬁdne)c hEPnif nse

assay tubes 3xonigdstiive cbedrituf f8ailwassay Ipufiferywi t hadt Bé‘n@éondi)ryojt
and dep05|t t B 1hddry di scs i nt t ount on gal er for
B A ﬁw %lﬁits"t%t%ﬁ‘e sp“F C‘#‘w

1 mn. Rreparation of [err]l- ecific act|V|t Ferr]l-A
Il purchased PYERIRNAEHREERENRC| éﬁlﬁﬁﬁoﬁq%rrﬂﬂqmé g e nagydi ng

cold A1l in hWypertensiGa cul ai@éﬁtférﬂuaiﬁl tisssdidwdd A lhiewd thesrold A
Il needed and Chi I ut| an eal fight nd_store frozen

until needed. gﬁ@éﬁc}% e ’con%secﬂ'tir ‘Eﬁé?‘%e s‘t‘b%éla% P197#H€+ col d)
after diluti oRaypaugis heddayasfa,asshymlnhaw thgpérpkaeaial i gamd anchedj ust
the vol Ume t0a8he A NUKAN alpP8clled PRBLT dledbds PRR! /20 ler ML)

W th agyay buffer (+ pr.ot ease-free BSA concentration of 1
nM [err?l - A | POPR1iRatdong ofidather| ltsjel_as(elﬁ QrZBZRﬁFtﬁEél)e%)eﬁuFésta?e ube to
a final vol unprotednirlies,r ldlomethl SrRPHAIT IQf, td1mee Al YKl N ASSHYSs are

reported as the, LORILOLY, CORcERL Al o gl Jhe st cqPound necessary to

disease, renal transplant therapy and others. These
compounds will also be useful in the treatment of left
15 ventricular dysfunction, diabetic retinopathy,
Alzheimers disease, in the enhancement of cognition, in
treatment of elevated intraoccular pressure, and in the
enhancement of retinal blood flow. These compounds
will also be useful as antidepressants and anxiolytics
20 and in the prevention or treatment of restenosis
following angioplasty. The application of the
compounds of this invention for these and similar
disorders will be apparent to those skilled in the art.

Specific procedures are described in the following

25 experimental examples.  These examples are given to
illustrate the invention and should not be construed as
limiting the Iinvention set forth in the appended

claims.
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flfty per.cent displacenent of radiolabeled AIIl fromits receptor

(rcferr]), or the percent displacenent of binding of AIIl at its receptor
at 10[err] M concentration of test 30 conmpound (% 1). Al the exanples
cited in this invention displayed significant inhibition of AIl binding in
this assay. Typically these conpounds displayed an ICerr] in this assay of
| ess than or equal to 50[err]M In accordance with their ability to

ant agoni ze angiotensin Il, the conpounds 35 of this inveniypan sy

anti hypertensive action in the following A ll-infused rat nodel. Procedure:
Rats are anesthetized with Dial-Urethane (0.60 nL/kg, ip) - 15 - and the
trachea cannul ated with PR 240. Ei t her bhe-fenoral artery and both
fenmoral veins or the carotid artery and the corresponding jugular
vein are cannulated wth PE 50. If the jugular vein is 5

cannul ated, two cannulas are placed in the one vein. The initial portion of
t he duodenunl(just distal to the stogngﬂblbg cannulated with PE 50 via a

small mdline incision. Arterial Ep‘res uri and heart rate are
neasured fromthe arterial cannul a. 15 mn are 10 al | owed
followi ng surgery for stabilization of arterlal pressure. Gangl i on

bl o¢ kﬁgfkgi S 3)erpiReeAYEcy, 7DdihPhEBYFNPES - 2¢THNLELEALLIN QL1 TRGaY! am ne
bi-phenyl ]-4-yl]lmethyl]-6H-pyrrolo{2,3-dlpyrimidin-6-
5 one :

Step 1)
Ethyl (2,6-Dimethyl-3H-pyrimidin-4-on-5-yl)acetate

A mixture of NaOEt (0.060 mol) in EtOH (prepared from
l1.6g of Na 1in 100 mL of EtOH), acetamidine
10 hydrochloride (6.5 g, 0.069 mol), and diethyl
2-acetylsuccinate (15.0 g, 0.060 mol) was heated under
reflux for 16 h. The mixture was concentrated, taken
up in water (50 mL), and acidified with 2N HC1l (12 mL).
The agueous mixture was extracted with CH2C12, and the
15 extracts were dried (MgSO4) and concentrated.
Trituration with ether gave 3.9 g (27%) of product as a
white solid, mp 175-177°C.
lH NMR (DMSO—ds): dl.10 (t,3H), 2.15 (s, 3H), 2.25 (s,
3H),3.20 (s.2H), 4.05 (g. 2H), 12.20 (br s, 1lH).
20 Anal.caled for C)oHy Ny03. ¢ 57.13;1.6.71; N,13.32

Found: C.57.10; H, 6.63; N,13.25

Step 2)
Ethyl (4-Chloro-2,6-dimethylpyrimidin-5-yl)acetate

This Sheet Has Been Rep
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(1 m/kg of a 3 ng/nL solution). Gangl i on bl ockade causes a fall in
arterial "pressure of about 50 mmHg. 15 Mecanylamne is given every 90

m n throughout the remainder of the experinent. An Al infusion is then
begun into the other venous cannula at 0.25 [err]g/kg mn (at 9.6
[err]L/mn). The A Il infusion returns arterial pressure to or slightly
above the control level. Once 20 arterial pressure has stabilized
with the A 1l infusion, baseline values for nmean arterial pressure (MAP)
and heart rate are taken. The test conpound, suspended in nethyl
cellulose, is then adm nistered via the duodenal cannula at 0.1, 3, or, 30

ng/ kg in a 25 vol ume of 1 ni/Kkg. Mean arterial pressurfd aﬁ§Q%&§t rate
val ues are tabul ated at 15, 30, 60, 90, 120, 150, 180, 210, and 240 mn
after adm nistration of the test conpoun(cjiI For exanmple, the product
of Exanple 1 administered at 3 ng/kg 1 §overed the A 11 dependent 30

bl ood pressure by an average of 41% four hours post-adm nistration.

As illustratedy appyeui—aeofoavﬁy@d%zots hhe thPY et 99 3nf dffective A Il
ant agoni sts and therefore
4-on-5-yl) acetate (1.13 g, 5.4 mmol), phosphorus

oxychloride (10 mL), and N,N-dimethylaniline (1.3 mL,
10.3 mmol) was heated under reflux for 3.5 h. The

5 reaction mixture was concentrated, poured onto ice, and
the resulting mixture was extracted with ether. The
combined extracts were washed with water, dried
(Mgso4), and concentrated to give 1l.2g (98%) of product
as a yellow oil.

10 1H NMR (DMSO-—ds): 4 1.20 (t,3H), 2.20 (s, 3H), 2.60

(s, 3H), 3.80 (s, 2H), 4.10 (g, 2H).
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- 16 .- are useful for treating hypertension. They are al soApfP-98b8e rin
the " management of acute and chronic congestive heart failure,
primary and secondary pul nonary - 1uhyperal dost eroni sm
secondary 5 hyperal dosteronism primary and secondary pul nonary

DIPELLCTLen, ST S SR Al SO SRR

vascul ar di sor
hyperpl asia  dHE9A A &t’ﬁ%‘Pgs%m@ﬁiﬁdé“ -froseess, renal diseases or renal 10

conplications of other diseases or therapies such as proteinuria,

Pephropahy.  end st omalte o Biny? €L EHGR. 26 oA S BHAREB BB O 5P 3 e
ne ro

Thgse Eonpgandguwlflja[g?s%"%@“&géﬁﬁa[ “Yiphepriay il Hé‘ﬁ?@ﬁ?lcﬁi’dfpéﬁl?ﬂ 069 8. 2.8
ventricul ar mayad ], uriety amine (0.93 gh@2immol), soiiim apekiey(0.68l g7l wrid), d,haease

in the enhanceprogy (94 ng.qgmstﬁea&d dn@ext feﬁai ft@nﬁﬁg} ﬁn?\ﬁ%&ﬁge Lrgé E@n%gr?#g%{] ds

Se €O

B TT a1 5o e PP 48 AR QB ACSke Svh (H Gl The priress see drieeiesOn. | pe
prevention orconcemztadiritnd e crudesgrodurs ivasfpuirifiedi bygflashngliromk@ghaphy (10% The
appl i cati opp omedﬂﬁcﬂaﬁppwgws }:hb& fdime%&&nxfoﬂf {&ex%%é‘x@iyéla'a '4R4
di sorders wi | rcg%st%ﬁpz%{xgy E’orEnOEHl-? aﬁ'ordcd 0. I% g (17%) of product as a white solid, mp

228-229°C. .

IH NMR (DMSO-dg): § 2.29 (s, 3H), 2.47 (s, 3H), 3.67 (s, 2H), 4.83 (s, 2H), 7.05

(d, J=8.1 Hz, 2H), 7.24 (d, J=8.1 Hz, 2H), 7.57 (m, 2H), 7.63 (m, 2H).

15  Anal calcd for C33HyN7O: C, 66.48; H, 4.82; N, 24.67
Found: C, 66.09; H, 4.84; N, not determined.

Example 2
5,7-Dihydro-2-inethyl-7-([2°-(1H -tetrazol-5-y1)[1,1-biphenyl]-4.
20 yllmethyl]-4-(trifluoromethyl)-0 H-pyrrolo[2,3-d]pyrimidin-G-one

Step 1) Ethyl (2-Methyl-6-trifluoromethyi-34-pyrimidin-4-on-5-yl)acetate

A mixture of NaOEt (0.074 mol) in EtOH (prepared from 1.7 g of Na and 75
25 mL of EtOH), acetamidine hydrochloride (3.5 g, 0.037 mol), and diethyl 2-
trifluoroacetyisuccinate (10.0 g, 0.037 mol) was heated under reflux for 20 h. The
mixture was concentrated, taken up in water, acidified to pH 4 with conc. HCl, and
extracted with EtOAc. The exwacts were washed with brine, dried (MgSO4), and
concentrated to give an oily solid. Trituration with ether/hexane gave 2.63 g (27%) of
30  product as a white solid. An analytical sample was recrystallized from ether/hexane, mp
108-110°C. .
IH NMR (DMSO-dg): 6 1.25 (t, J=7.2 Hz, 3H), 2.51 (s, 3H), 3.72 (s, 2H), 4.17 (q.
J=7.2 Hz, 2H), 13.25 (br s, 1H).
Anal. caled for CgH 11 F3N203: C, 45.46; H, 4.20; N, 10.60
35 Found: C, 45.43; H, 4.18; N, 10.53.



Specific. p'r ocedures are described in the follow ng 25 AB¥PegLeERt al
exanpl es. These exanples are given to illustrate the invention and
shoul d not be construed as Iimting the invention set forth in the appended

clainms. The [err]H NVR data given in thexjallow ng exanples are in ppm

- 17 - Exanpl %A 1 - Ao - -
40 oty o8 2 BB P Chloro mety it G lmppieny IRydin-Syhaceraie

bi - phenyl ]-4-yl ] nethyl]-6H pyrrolo[2,3-d]pyrimdin-6- 5 one Step 1)

(E':) h% |6 0( 2, |6) Di rret.Ergym_?fmmprdfraé%l m-Aaeuaw-@@dubmw-eﬁép%%mrﬁm-ﬂ?&%kt o)

: mol ) i nakbGHy LA, £ . . wQf ,
acet am di ns 10 g-?]é rngg P'g\r'f d‘é&m"i’ﬁsg‘“g? ?lro'y%.. 6’%‘;93" os%qr)‘s, oxycalggee {j.ﬁ%et hyl
2-acet yl succi M¥te* 3515316 yndes refber fapt § huklee mixaure vas saegenirabd.sroledrand &sh.
The m xture wasronsaddedabond KOMwEs dded @ AdakEize (ROmMilre 280 wAS kilkdclegd Wi th
2N HO (12 mi)gien cther. The combined extracts were washed with brne, dried (MgSOs), and

concentrated to give 2.61 g (98%) of product as a yellow oil.
'H NMR (DMSO-dg): § 1.24 (1, J=7.0 Hz, 3H), 2.77 (s, 3H), 3.93 (s. 2H), 4.19 (q.

10 J=7.0 Hz, 2H).

"Step 3) 5.7-Dihydro-2-methyl-7-[[2°( 1H-tetrazol-5-y1){1,1-biphenyl]-4-yl)methyl]-3-
(trifluoromethyl)-6H-pyrrolo(2.3-d]pyrimidin-6-one

15 A mixture of ethyl (4-chloro-2-methyl-6-trifluoromethylpyrimidin-S-yl)acetate
(848 mg, 3.00 mmol), 5-[(4°-aminomethyl)[1,1-biphen-2-yl]]-1H-tetrazole
hydrochloride (863 mg, 3.00 mmol), triethylamine (1.25 mL, 9.00 mmol), sodium
acetate (738 mg, 9.00 mmol): and EtOH (10 mL) was heated under reflux for 16 h.
The mixture was concentrated, taken up in IN NaOH, and extracted with ether. The

20  aqueous phase was acidified to pH 3 with conc. HCI and the dark brown precipitate
was collected by filtration. Purification by flash chromatography (twice: 5-10%
MeOH/CH2Cl3) gave a brown foam. Crystallization from ether/hexane gave 109 mg
(8%) of product as a white solid, mp 195-197°C.

IH NMR (DMSO-dg): 8 2.59 (s, 3H), 3.92 (s, 2H), 4.90 (s, 2H), 7.05 (d, J=8.1 Hz.

25 2H), 7.28 (d, J=8.1 Hz, 2H), 7.52 (d, J=6.2 Hz, 1H), 7.57 (d, J=7.4 Hz. 1H). 7.66
(m, 2H).

IR (KBr, cm-!): 1750 (C=0).
Anal. calcd for C32HgF3N70: C, 58.54; H, 3.57; N, 21.72
Found: C, 58.58; H, 3.71; N, 21.44.



The aqueous mxture was extracted with CHerr]C[err], and the 15
extracts = were dried (MgSA err]) and concentr at edAHA+%84&% at Fon

with ether gave 3.9 g (27% of product as a white solid, np 175-177[err]C.
H NVR (DMSO-d[err]): [err].10 (t,3H), 2..151(5, 3H), 2.25 (s, 3H),3.20
(s.2H), 4.05 (qg. 2H), 12.20 (br s, 1H). Anal . cal cd for
Jerr]Herr]Nerr]Qerr]: C 57.13;H. 6. 7§==INPEE3332 Found: C. 57.10; H, 6.63;

N, 13.25 Step f2) E?]“?iﬂ(!(zlé'gm ,0/80trdh 6d - mt‘ykmfﬂemﬂhlﬂ-ﬁvb’) i@cﬁtp?lte?vll(-zl- 158
- A mxture of ethy I I acetate

g, 5.4 mmol), phosphorus O%Jc;r%wmcﬁﬁ@f% drﬁ_q}% %WJ'N"I\H'& ?fré%“ﬁyl aniline (1.3
m., 10.3 nmmol) was heated under reflux for 3.5 h. The 5 reaction

m xture was $£onseptly Eied 3-ROLDittNEA-JyfifhididBbal ¢ Fr8FiBhdid Ng M Xture was
extracted with ether. The conbined extracts were washed with water,

dried (MgS™), and concentrated to give 1.2g (98% of product as a yellow
oil. 10 [err] H NMR RipmsootNa@E] 90 069 riady m]E:Qiiz(@re(meH)qm 15, 20f ¥z andHj ,
2.60 mL of EtOH), acetamidine hydrochloride (3.3 g, 0.035 mol), and dietayl
acetylglutarate (8.0 g, 0.035 mol) was heated under reflux for 22 h. The mixture was
10 concentrated, taken up in water, acidified to pH 4 w.th conc. HCl, and extracted with
EtOAc. The extracts were washed with brine, dried (MgSQ4), and concentrated.
Trituration with hexane gave 4.0 g (51%) of product as a white solid. An analytical
sample was crystallized from ether/hexane, mp 114-116°C.
1H NMR (DMSO-dg): 8 1.22 (1, J=7.2 Hz, 3H), 2.33 (s, 3H), 2.40 (s, 3H), 2.54 (1.
15 J=8.0 Hz, 2H), 2.81 (1, J=8.0 Hz, 2H), 4.10 (q, J=7.2 Hz, 2H).
Anal. caled for CyHgN203: C, 58.91; H, 7.19; N, .12.49
Found: C, 59.18; H, 7.25; N, 12.20.

Step 2) Ethyl 3-(4-Chloro-2,6-dimethylpyrimidin-5-yl)propionate

A mixture of ethyl 3-(2,6-dimethyl-3H-pyrimidin-4-on-5-yl)propionate (3.87 g,
0.017 mol), phosphorus oxychloride (40 mL), and N,N-dimethylaniline (10 drops)
was heated under reflux for 2 h. The mixture was concentrated, cooled, and ice water
was added. Solid KOH was added to bring the pH to 6 and the mixture was extracted
25  with ether. The extracts were dried (MgSO4) and concentrated to give 2.95 g (72%) of
product as a brown oil.
IH NMR (DMSO-dg): § 1.24 (t, J=7.2 Hz, 3H), 2.54 (s, 3H), 2.56 (1, J=8.1 Hz,
2H), 2.81 (s, 3H), 3.04 (t, J=8.1 Hz, 2H), 4.14 (q, J=7.2 Hz, 2H).

30 Step 3) 2,4-Dimethyl-5,6,8-trihydro-8-[[2°-(1H-tetrazol-5-yI)[1,1-biphenyl]-4-
) yllmethyl}-7#H-pyrido{2,3-d|pyrimidin-7-one

A mixture of ethyl 3-(4-chloro-2,6-dimethylpyrimidin-5-yl)propionate (1.27 g,

5.21 mmol), 5-[(4"-aminomethyl){1,1-biphen-2-yl]}-1H-tetrazole hydrochloride (1.50

35 8. 5.21 mmol), triethylamine (2.2 mL, 15.64 mmol), sodium acetate (1.28 g, 15.64
mmol), and EtOH (20 mL) was heated under reflux for 5 days. The mixture was cooled



(s, 3H, 3.80 (s, 2H), 4.10 (g, 2H). Step 3)

2.4-Dimethyl -5, 7-di hydro-7-[[2' - (1Htetrazol -5-yl)[1, 1- bi phenyl ] - 4-
yl ] met hyl ] -6Hpyrrol o[ 2. 3-d] pyri mi di n-6-one A m xture of eHHr?369-F
(4-chl oro-2, 6-di net hyl pyrim di n-5-yl)acecate (0.55 g, 2.4 5 nmol ),
5-1(4' -am nonet hyl )[ 1, 1- bi phen-2-yl]]-1H4 £étrazol e hydrochl ori de (0.69 g,

2.4 mol ), trieflyhARg8, (-Qn% xgs Zblgggm'lr f'réeoﬁ R @Q?E@Hﬁieﬁ%% G wifh 2

mol ), and Etmg!&éﬁn%gl-fs eae . The 'm xture was
concent r at ed i F°“°&‘H6P‘%@<t$‘ﬁ'ﬁt°é8°9\n°t"hﬂw ’8W}°g”|9r‘|‘é % act s
were dried (NgSEICQWQZ%CbDMe:MsmaimdonmdE;@H/cdmdevepﬁladglot produs: pd whited by
flash chromat oggﬁghaﬁ(llﬁ,ﬁg MeOH CHCl [err]) to g| ve a yell ow sol id.

Trituration i t (g—végbéjg&h ?'éggﬁl Ii_ﬁc;hgt al ? fpr, ]%jﬁprrded

0.17 179 of
(DIVBOQ dEerr/? ) J=v% Hz22BD 5K, (s3Bb), 69U, (£8.23H3. , °Ha 6718((6 J-m HzA2188 7(5
2H), 7.05 (d, ngzhﬁﬁwmy 24 (d, 1=8.1 Hz, 2H), 7.57 (m 2H), 7.63 (m

2H). 15 Anal . %&é’t [err]N[err]O C, 66.48; H, 4.82; N, 24.67
Found: C, 66.09R 4“8 X Jdet er mi ned. Exanpl e 2
5, 7- Di hydr o- 2- rmndiydaicﬁ @szﬂﬁWt@i@ﬁoMﬁﬁllﬁ[M 13.83 phenyl ] -4- 20

yl]methyl]-g (trifluoronethy) thdptrgpgg)[}g s39:lN0gkirgl di n-6-one Step 1)
Et hyl (2-Methyl-6-trifluoronethyl- 3H—pyr|md|n 4~on-5-yl)acetate A mixture

of NaOEt (0.074 nol) in EtOH (prepared from1.7 g of Na and 75
The compound 2.4-dimethyl-5.6.8-trihydro-8-[[2‘-(lH-te:razol-S-yl)[1.1-

biphenyl]-4-yl]methyl]-7H-pyrido{2,3-d]pyrimidin-7-one may also be prepared by the
following alternate process, set forth in Scheme 1L

15
Step 1) 2,4-Dimethyl-5,6.8-trihydro-8-{(4-bromophenyl)methyl]-7H-pyrido(2,3-
d]pyrimidin-7-one

A mixture of ethyl 3-(4-chloro-2,6-dimethylpyrimidin-S-yl)propionate (8.4 g,
20  0.035 mol), 4-bromobenzylamine hydrochloride (8.5 g, 0.038 mol), NaHCO3 (5.8 g,
0.070 mol), and nBuCH (75 mL) was heated under reflux for 48 h. The mixture was
diluted with EtOAc (30 mL) and washed with water (100 mL), 10% aqueous HOAc
(50 mL), water (100 mL), saturated aqueous NaHCO3 (2 x 100 mlL), dried (MgSQa),
and concentrated to give a yellow solid. Trituration with hexane (50 mL) gave 8.3 g
25  (69%) of product as an off-white solid, mp 123-124°C.
1H NMR (DMSO-dg): 5 2.34 (s, 3H), 2.42 (s, 3H), 2.71 (¢, J=7.9 Hz, 2H), 2.86 (s,
J=7.9 Hz, 2H), 5.13 (s, 2H), 7.22 (d, J=8.3 Hz, 2H), 7.44 (d, J=8.3 Hz, 2H).

Step 2) 5-(2-Bromophenyl)- 1 H-tetrazole
30
A mixture of 2-bromobenzonitrile (10.0 g, 0.055 mol). sodium azide (3.9 g,
0.060 mol), amrmonium chloride (3.2 g, 0.060 mol), and DMF (90 mL) was heated at
100°C for 18 h. The mixture was concentrated, taken up in water, and made basic (pH
9) with IN KOH. The aqueous mixture was exmracted with ether (discarded) and
35  acidified with 2N HCI. The precipitate was collected by filrration to give 9.1 g (73%) of
product as an off-white solid, mp 179-181°C.



25 -nL of Et , acetam di ne hydrochloride (3.5 g, 0.037 rlel, %%q dizet hyl
2- trifluoro cetyl succinate (10.0 g, 0.037 nol) was heated under réflux for
20 h. The nm¥xture was concentrated, taken up in water, acidified to pH 4
with conc./HClI, and extracted with Et OAC._]Ztge—extracts wer e vvashed W th

brine, dyed (I\/gsqerr]) and concentrated to give an oily s
Triturafion with EHREMRERSMSO-dev S ‘72568119-%)27# (gd. 133.0 H{-}r%&&'@:‘t 1&% B3 H% e

solid/An anal ytiead np! recrystallized from ether/hexane, np 108-
G Lort] H R e Y Y err] 125 (t. 9272 b, 3K, 2.51 (s,

7 3.72 (s, 2H), 4.17 (q, J=7.2 Hz, 2H), 13.25 (br s, 1H). Anal. calcd
for (Jerr] H[err] FstepB} N[rm Bl)-842 ]aronﬁphéh‘il)éllﬁf-tcl:ﬂazo&lc 20; N, 10.60 35

Found: C, 45. Bb1udOn %:? -(2-brorfapheny? QF}' RlraB18YY.9 g, 0.035 moi) ;n
4Ch|or02rrethl trlfﬁuororreth ri A | ui1on ot

¢(at hyl (2-net hyl - %WP‘fqa%Féﬁ@t(ﬁ pyﬁd%‘%‘f‘?ﬁ&y @8@3 'ét’%‘? g‘ ’t’lé

9.46 mmol ), N, N- d).0EISyiblondférid h( the d6101iS) wa.amdcqoima&phnd mrmcy.rchalvnnmg u(:BB 5
M) was heated UNERIAL Sht Richwit washed JRE wilcK 280 NBSL GARESINERAMZI00), and

cool ed, and ice water ali

0._n
mxture and it vva%?“é'i&"?aéfé‘t Burififatgn &y flash Chrﬂ‘@a‘E’SﬁB%Qtﬁ) ‘é?ﬁ%ﬁé’%’“ﬁé’r@"&é%d
wi th brine, di0 ed67%)y50pdidt)s a paiel yellmwceiht rated to give 2.61 g (98% of

ng;)dugt Jas (g yel 'quwéﬂz <?h?§cng§j W?i@vﬁﬁ)di[ﬁ(d)m)gﬁfbékm.lzﬁﬂ (t, J=7.0 Hz,

Step 4) 2-[(1-tent-Butyl)-1H-temrazol-5-yl]phenylboronic acid

15 To dry Mg wmings (76 mg, 3.13 mmol) in THF (1 mL) was added a solution
of 1-tert-butyl-5-(2-bromophenyl)- 14-tetrazole (733 mg, 2.61 mmol) in THF (1.5
mlL). 1,2-Dibromoethane (20 pL) was added and the mixture was warmed slightly with
a heat gun. After 5 min, triisopropyl borate (564 mg, 3.00 mmol) was added and the
mixture was stirred at room temperature for 23 h. Ice and 0.5N HCl (7 mL) were added

20  and the mixture was stirred for 5 min. The mixture was extracted with ether, and the
combined extracts were extracted with IN KOH (10 mL). The aqueous extracts were
filtered and acidified to pH 3 with 2N HCI. The precipitate was collected by filtration to
give 306 mg (48%) of product as an off-white solid, mp 112-115°C.
IH NMR (DMSO-dg): 8§ 1.72 (s, 9H), 7.46 (m, 2H), 7.90 (m, 2H).

25
Step 5) 2,4-Dimethyl-$5,6,8-trihydro-8-{[2°-(1-tert-butyl-1H-tetrazol-5-yi)([1,1-
biphenyl]-4-yi]methyl]-7H-pyrido{2.3-d] pyrimidin-7-one

A mixtre of 2,4-dimethyl-5,6,8-trihydro-8-{(4-bromophenyl)methyl]-7H-

30 pyrido(2,3-d)pyrimidin-7-one (1.08 g, 3.43 mmol), 2-[(1-tert-butyl)- 1A -tetrazol-3-

yl]phenylboronic acid (844 mg, 3.12 mmol), triethylamine (1.30 mL, 9.36 mmol),

tetrakis(triphenylphosphine)palladium (108 mg, 0.094 mmol), and DMF (15 mL) was

heated at 100°C for 22 h. The mixture was concentrated, taken up in CHCI3, and

washed with brine. The organic phase was dried (MgSQO4) and concentrated.

35  Purification by flash chromatography (60% EtOQAc/hexane) gavc' 1.05 g (66%) of
product as a yellow foam.



Step 3) ,

5.7- Dlhydro 2-methyl -7-[[2'-(1Htetrazol -5-yl)[ 1, 1-bi phenyIH]p 4- yI]rrethyI] 4
- (trifluoronethyl)-6H pyrrol o[ 2, 3-d] pyrimdin-6-one 15 A-#i xture
of ethyl (4-chloro-2-nmethyl-6-trifluoromethylpyrim din-5- yI)acetate (848
ng, 3.00 mol), 5-[(4'-am nonethyl) (1, 1- brbhen 2-yl]]-1Htetrazole

hydrochl ori de ( 883y m(&@gﬁgj@'a)nst(s %ﬁ'@égin%’ﬁ"ﬁaqtﬂea ggqundﬁe%u

sodi um acetate (738
reflux for 16 h’ ’Hh@zm-k‘t)-u? &8 i SHI0RHIL fd. aB 3cHiz.124Re - 1§ di FF8 NHRATH). Tahd

extracted with @dhss7.3 He 120Hz, BDURGS$mPPRSE & M@dadd Hzed3ty, pH).3 with
conc. HCl and the dark brown precipitate was collected by filtration.
Purification by_ flash_chromatography (tw ce: 5-10% MeOH/ CH err]C[err])
gave a brow? f oHAP @ yerBImethy ﬁérﬁ rihydrae8 A /(hexigtrazajalre )1 DY- biph gy < of
product as a V\/rylhﬂczﬁﬂ]-vHrpymiﬁom%d]%thmﬁ:}.@,e[err] H NVR (DMSO-d[err]): [err]
2.59 (s, 3H), 3.92 (s, 2H 2H) , 05 (d, J=8.1 Hz. 25 2H), 7.28
(d, J=8.1 Hz, 2H), 7.52 (d, J=6.2 Hz, 1H), 7.57 (d, J=7.4 Hz. 1H), 7.66 (m
2H). 1R (KBr, cnier ré})mxxmef @é—_c@ucxh;\ha.ﬁ 8-@5%@-&-&[2 -(1-tert-butyl-1H- -tetrazol-5-

C[ er r] H er r] F[ en){l N-biphts31]-G; yl frethyil]- TH-pyido[2. 3N1p)&ilmxaa: Fored20CmbL .88 H,
3.71; N/ 211044 mmol)EPh@mQ &uﬁ'omc acxd (280 ul., 428 anfl l?lfetﬁ.e (3 mlﬁ) was VTcahcd

24D|nethyl 8tr| go H-tetra
yl ] met hyl ]-7H wﬁ?fda yx tord yrl Frf'm“ﬁm?"éﬁen@nmsﬂ'eaﬁd mat@t(%wl-) and 1N KOH
- (2, 6- D et hyl(4.3hipyweéreadded-td give a SolydignUT Bl 8 MHE Mixture was extracted with EtOAc

to remove unreacted starting material, and the aqueous phase was acidified to pH 5 with
IN HCl to give a gummy precipitate. The precipitate was extracted into EtOAc, and the
15 solution was dried (MgSOs) and concentrated to give a colorless oil. Trituration with
acetone/ether gave 70 mg (40%) of product as a white solid, mp 197-198°C.
TH NMR (DMSO-dg): & 2.35 (s, 3H), 2.42 (s, 3H), 2.72 (1, J=7.2 Hz, 2H), 2.87 (¢,
J=7.2 Hz, 2H), 5.17 (s. 2H), 6.99 (d, J=8.2 Hz, 2H), 7.18 (d, J=8.2 Hz, 2H), 7.54
(m, 2H), 7.65 (m, 2H).
20 IR (KBr, cmrl): 1710 (C=0). -

Example 4
2-Methyl-4-trifluoromethyl-5,6,8-trihydro-8-[[2°-(1H -tetrazol-5-
yi){1,1-biphenyl]-4-yiJmethyl]-7H-pyrido{2,3-d]pyrimidin-7-one

25 )
Step 1) Diethy! Trifluoroacetylglutarate

To a solution of NaOEt (0.217 mol) in EtOH (prepared from 5.0 g of Na and
220 mL of EtOH) was added ethyl triflouroacetoacetate (40.0 g, 0.217 mol). After 10
30 min, ethyl 3-bromopropionate (35.0 g, 0.194 mol) was added and the mixture was
heated under reflux for 24 h. The reaction mixture was concentrated, taken up in ether,
and washed with water. The ether layers were dried (MgSOa4) and concentrated to give
50 g of a yellow oil. stullauon (100-110°C/25 mm) gave 14.0 g (23%) of product as a
coloriess oil.
35 IH NMR (DMSO-dg): § 1.20 (m, 6H), 2.93 (t, J=6.4 Hz, 2H), 3.62 (1, J=6.4 Hz.
2H), 4.13 (m, SH).



r

A mxture of NaOEt (0.069 nol) in EtOH (prepared from1.6 g of Na and 35 niL
of EtOH), acetami dine hydrochloride (3.3 g, 0.035 nol), apd-dihgkbyk
acetylglutarate (8.0 g, 0.035 nol) was heated under refl ux ? 22 h. The

m xture was 10 concentrated, taken up in.water, acidified to pH4 with
conc.. HOl, and extracted with Et QAc. The ex racts were washed with bri ne,
dried (Ngsq er $¢p 2) Bl b&atisum-&wmromduxlﬂﬁrpmmdmﬁoméwb)n@pga% 4.0 g
(51% of product as a white solid. An analytical sanple was crystalli zed

from et her hexane. 5Pa kiidh eI, gb Sl Mt YR da0 gheLibod 22
2.81 (t, J=8. 030l %]-510!—5 w3y a@écd gamvgtq&xorm:ylg)\umuc GOk OfQ§,a rol) and
?[ S g r] H[ e; r25] %a&rahﬂm hfdrodhlorRi3 (913 gH0.017 6L, THe rdiid® mixauredys, GeacdurkiBs H,
3- (4-Chl oro-2 r§ﬂ§£ﬁp lél‘ E&n@é’xlmq;d A K up A Water, The SRS “‘t“““ﬁ“‘f‘°g%‘
3(26d|methy‘r’ e % w3 p [

iy AN, oneemiracieh 60y R B 19 SEEATS 57 Giet (HEOKLAY

phosphor us oxy@h&mdﬁ td 4i9¢ WiydllovasutidNT Mustition i1 |hasdnk igaves §.8Dg df prodyc: wes
heat ed under re,me Eor 2 h. The m xture was concentrated, cool ed, and ice

wat er was added, Id S rd, N h nxture
was extracked lﬂ“) MVM Ewgﬁn&a éﬂgggkr'ﬂl@ %é'best#l_ééﬂ%f@é{fg Pﬁ ant
concentrat ed tIH)QRWVO (2.J96.40HE 729 406 (gr AU HzazHR brown oil. [err]H NWR
(DMsO-d[err]): [err] 1.24 (t, J=7.2 Hz, 3H), 2.54 (s, 3H), 2.56 (t, J=8.1
Hz, 2H), 2.81 t, J=8. J=7.2 Hz, 2H).
Step I;g étep 3) El_l.?xyl 3-(4-Chléro-2-mclhyl 6-mﬂuom|;12cmyzl"pynnu£h% 5-yl)pmpzxonaté . 30

2,4-Di et hyl -5, 6, 8- trlhydro 8-[[2"- (1H—tetrazo| 5-yl)[1, 1- bi phenyl]-4-

yI]n'ethyI] 7H—pyl‘| 1 Qyr e
3-(4-chl orls § dt rﬁté{p 4l éﬁ' g&p@%ﬂg&ﬂ%@yg?i JH¥thidin-4-0n-5
yl)proplonatc (0.61 g, 2.20 mmol). N—dxezhylamlme (0.33g, 2.2 'mmol), and POCl;3

(8 mL) was heated under reflux for 2 h. The mixture was concentrated, poured oato
ice, and extracted with ether. The combined extracts were dried (MgSQ4) and
concentrated to give 0.65 g of product as 2 brown oil.

20 IH NMR (DMSO-dg): & 1.18 (1, J=7.0 Hz, 3H), 2.56 (1, J=8.5 Hz, 2H), 2.67 (s,
3H), 3.06 (1, J=8.5 Hz, 2H), 4.10 (m, 2H).

Step 4) 2-Methyl-4-trifluoromethyl-5,6,8-trihydro-8-([2°-(1H-tetrazol-5-yD){1.1-
biphenyl]-4-yl]methyl])-7H-pyrido{2,3-d]pyrimidin-7-one
25
A mixture of ethyl 3-(4-chloro-2-methyl-6-trifluoromethylpyrimidin-5-
yl)propionate (1.30 g, 4.40 mmol), 5-[(4°-aminomethyl)(1,1-biphen-2-yl]]-14-
tetrazole hydrochloride (1.26 g, 4.40 mmol), sodium acetate (1.08 g, 13.20 mmol),
and triethylamine (1.33 g, 13.20 mmol) in nBuOH (25 mi.) was heated under reflux
30 for 24 h. The mixture was concentrated and partitioned between CHCl3 and water. The
layers were separated and the organic phase was washed with water, dried (MgS0Oa),
and concentrated to give a yellow oil. Purification by flash chromatography (7%
MeOH/CH,Cly) and recrystallization from acetone/ether (twice) gave 0.07 g of product
as a white solid, mp 219-220°C.



5.21 vmol ), 5-[(4'-am nonethyl)[1, 1-bi phen-2-yl]]-1Htetrazole

hydr ochl oride (1.50 35 g, 5.21 mol ), triethylamne (2.2 nL, 15.64 nmmol),
sodi um acetate (1.28 g, 15.64 mmol), and EtOH (20 nlL) was RA&arédédnder
reflux for 5 days. The mi xture was cooled and filtered to renove

i nsoluble material. The filtrate was aci di ffed to pH 4 with methanolic HC
and concentrated. Purification by flash chromatography (10%

MeOH/ CH err] O [ i N)’vi&r(@s‘dsgbscte,a.l 51 253 (0AH)s nfl B O:F . ¢tHer2H)ade7 94 Jrg. 1oz,

duct whi I 1
S 55 1L 9 b e A S s g ARG et
Hz, 2H), 5.17 ( 99 (d. J=8.2 Hz, 7.18 (d, J=8.2 Hz, 7.54
(m 2H), 7.65 (mnamemcdlfﬁtljgangFWCl:]S?BS JHJI&(I SEQL.07Anal . cal cd for

Cerr]Herr]Nerr]G C, 67.14; ‘«aNs. 23 .
SlerrlHert I Berm) O O o7 M4, oyne:Kh so: 83188 NO1.2s.
2, 4-dimet hyl -5, 6, 8-tri hydro-8-[[2' - (1FLtetrazoI 5 yI)[1,1 -

bi phenyl ]-4-yl]methyl]-7H pyrido[ 2, 3- d] Exainptelisn- 7- one nay al so be prepar ed

by the follow n |

2 40 methyl -5, & o, TR TR "?f“"%-@#‘ "%eﬁs?ﬁ@wfr'?% i)

d] pyri mi di n- 7 one A i Xpmlgu& 3[ i]- 7 pyndo[Z 3-d pyr:mndm-?-oue

3-(4-chl or oi@, 6-di net hyl pyri m di n- 5 yl)propionate (8.4 g, 20 0.035 mol ),

4-br omobenzyl ampg |y 4 OFRRIsHEs-{cbhydrc?7 . By A8E 2 T ByrhREOFLRE 1T (5.8 0,

To a cooled (-78°C) solution of ethyl 3-(4-chloro-2,6-dimethyipyrimidin-5-
yl)propionate (27.1 g, 0.111 mol), prepared as described in Step 2 of Example 3, in
15 EtOH (110 mL) was added liquid NH3 (20 mL). The mixture was heated at 150°C ina
pressure vessel for 12 h and concentrated. Water (20 mL) was added and the mixture
was exwracted with CH3Cla. The extracts were aried (MgSQO4) and concenaated to give
a brown solid. Purification by flash chromatography (2% MeOH/CH;Cl3) and
trituration with ether/hexane gave 14.9 g (76%) of product as off-white crysials, mp
20 167-168°C.
IH NMR (DMSO-dg): 8 2.30 (s, 3H), 2.40 (s. 3H), 2.52 (¢, J=7.7 Hz, 2H), 2.80 (1,
J=7.7 He, 2H), 10.64 (s, 1H).
IR (KBr, cm-1): 1690.
Anal. caled for CgHjN30: C, 61.00; H, 6.26; N, 23.71
25 Found: C, 61.04; H, 6.07; N, 24.10.

Step 2) 2-Bromo-5-hydroxymethylpyridine

To a cooled (0°C), stirred suspension of 6-bromonicotinic acid (13.8 g, 0.068

30 mol), prepared according to Campbell, et al. Aust. /. Chem. 1971, 24, 277, in THF

(20 mL) was added 1.0M BH3 in THF (204 mL., 0.204 mol). The mixture was stirred

at room temperature for 3 h, recolled 10 0°C, and saturated aqueous K2CO3 and water

were added. The mixture was exmacted with EtOAc, and the combined extracts were

washed with water, dried (MgSQ4), and concentrated to give a yellow oil. Purification

35 by flash chromatography (2% MeOH/CH3Cl2) gave 7.5 g (59%) of a ye!low solid, mp
49-51°C.



0.070 nol )., and nBuOH (75 nmL) was heated under reflux for 48 h. The m xture
was dilufed with EtOAc (30 nL) and washed with water (100 nlL), 10% aqueous
HOAc (50 nli), water (100 nL), saturated aqueous NaHCO3 (2 x 100 ni), dried
(MgSd err]), and concentrated to give a yellow solid. TritA#Pat%3&HP-with
hexane (50 nL) gave 8.3 g 25 (69% of praoduct as an off-white solid, np
(153-%2;1% |[_Igrr]aH NI\/\ZR (gVBOd[err]): [erT]7'2734 (s, 3H), 2.42 (s, 3H), 2.71
X —/- ! NMR h - _'7-% 4 =2. L ,( L] = . 3 ;7. F .3 HZ;
2H), 7.44 (d, J?a.é Hg( gi&.d%gt &p %‘ds?(kgz%?‘oﬁg’phgﬁgﬁwlﬂt%% 1@{;!0'3 38 A
nixture of 2-brlakdvdnzdhi 77PIed.(J£8.30y, L-DHas EHh 35 dséﬂﬁ-ﬁrﬁ‘az'["ge (3.9 g,
ﬁ. Ofodm)l ) ELOgrg";foni umchloride (3.2 g, 0.060 nol), and DMF (90 nL) was
eated at ( LE The, ) taken up in water,
and made basic (‘g{i’Q)BB@M?%WE‘%}Q@H’E%%@%#‘ Ure was extracted with
et her (di scérded) and 35 acidified with 2N HO. The precipitate was
CO: lected by filtr atlioQstirfed hixfurdofl2-Grdmics Sthy drox pnediyipyridine &7 gf 0.08h rtod)
760 (da J7. Gagpeghiamine (B b, N34 O BME qLELY juds ghddiiert
et Butyl - 5- GoimeipieAjondey Afier | hbt igure was dluistavidh SOFIOE SRR
5- ( 2- br onophenydigh vkdded. Thé ated ghafe’ws GiedMESD4ratd canaerduratdd| to givedicg (X7 %ici d
(35 ) vag ad " € Aedd 0;10- 070 nol) and Herr]SOerr] (1.0 nm,
0. 0175 nnl)?J A?? g a §e°s8|"u i on cenjrated and.ih si due was
taken up in  'H NMR (BMSO-de) 55107, 5, 6305 LR BN 9265 TRl 985,
8.35 (d, J=1.5 Hz, 1H).

Step 4) [5-(ten-Butyldimethylsilyloxymethyl)pyridin-2-yl]wi-n-butylstannane
15
To a cooled (-78°C), stirred solution of 2-bromo-5-(tert-
butyldimethylsilyloxy)methylpyridine (6.8 g, 0.022 mol) in THF (60 mL) was added
1.6 M nBuLi in hexanes (14.1 mL, 0.022 mol). After 1 h, tri-n-butyltin chloride (6.1
mi., 0.022 mol) was added and s:in'ihg was continued for 3 h. Water was added, and
20 the mixture was warmed to room temperature and exwacted with ether. The combined
extracts were dried (MgSQa) and concentrated 10 give 11.5 g (100%) of product as a
brown oil.
IH NMR (DMSO-dg): § 0.10 (s, 6H), 0.80 (m, 18H), 1.10 (m, 6H), 1.25 (m, 6H),
1.50 (m, 6H), 4.73 (s, 2H), 7.55 (m, 2H), 8.61 (d, J=2.2 Hz, 1H).

Step 5) 2-[5-(tent-Butyldimethylsilyloxymethyl)pyridin-2-yl]benzonitile

A mixture of [5-(tert-butyldimethylsilyloxymethyl)pyridin-2-yljtri-n-

butylstannane (11.5 g, 0.022 mol), 2-iodobenzonitrile (5.1 g, 0.022 mol), Cul (0.43

30 g, 0.002 mol), and bis(triphenylphosphine)palladium(II) chloride (0.80 g, 0.001 mol)

in THF (40 mL) was heated under reflux for 48 h. The mixture was diluted with cther

and washed with saturated aqueous NH4Cl, aqueous NH4OH, water, and brine, dried
(MgS0s), and concentrated to give 4.9 g (67%) of product as a brown oil.

IH NMR (DMSO-dg): 8 0.10 (s, 6H), 0.90 (s, 9H), 4.73 (s, 2H), 7.45 (m, H).

35  7.60 (m, 4H), 7.75 (dd, J=7.9 Hz, 2.2 Hz, 1H), 8.50 (d, J=2.2 Hz, 1H).



Et OAc. The m xture was washed with water, 2.5N NaOH, water, dried

(MgSA err]), and concenurated. Purification by flash chromatography (20%
Et OAc/ hexane) gave 6.6 g 10 (67% of product as a pale yeldpvwgdd- ferr]H
NVR (DMSO-d[err]): [err] 1.74 (s, 9H), 7.55 (m 2H), 8.06 (m 2H). Step 4)
2-[(1-tert-Butyl)- 1Htetrazol-5-yl]phenyl.Qoronic acid 15 To dry My
turnings (76 ng, 3.13 nmml) in THF (1 nL) was added a sol ution of
1-tert-butyl - 5- (Rep6)O2¥{f{HyydJyrriktivl) pyridia-2lyf bénédduity, 2.61 mmol) in THF (1.5
m.). 1,2-Di bronmoethane (20 [err]L) was added and the m xture was war ned
slightly with a heat ’ﬁun. Afte’r 5 mn, t_riisopro%l borate (564 ng, 3.00
mol ) was added and thBWFHse el Soidest-utyidiagshesilylymethyperidin vy ditearonpzie;

| ce and 0. 5N HC(407g.nL.D2 Iveted) adideBudNF hydrad (8/1eg,n8.83 Lir@iMiasTHF (60 ad.)f wis 5

m n. The m Xisur g4 | t miXade ' , I re
extracted w t5 h %W&-ﬁ:@rﬁj&ﬁ d:ﬁgﬁaﬁuﬁégﬁ% extruéﬁgﬁﬁemr)gn?gfcfﬁ'éﬁg ’%‘?J“ )

acidified to pH™&i3 b 389 CANCERTRISAAS 815128 {ATIRS Preduet 353 on
to give 306 ng (&9 sadid. mpddRdiS3YE an of f-white solid, np 112-115[err]C.
[Zgrrs % H Ng/R (2 DZ/SQ-ldN?{R }(bMi@ngiz aﬁ.%g @sj=58 e, iaﬁ@.dzr&,b%sl)s HZ, 89, 657 @4 -
25 Step 5) 2./ y%ﬁ@’ L3825 T ) P30 bl ST 8 1 e, 1y, 852 .
bi phenyl ] - 4191 ] de2.B\4.-IH* pyri do[ 2.-3-d] pyri mi di n-7-one A nmi xture of
2,4-di methyl -5,6,8- trihydro-8-[(4-bronophenyl)nethyl]-7H 30
pyrido[2,3-d]pyrim’aﬁ' < 7=.pne .08 qg,. 3. mol )., 2-[(1l-tert-butyl)-
1Htetrazol - 5- P 2391(58(‘1%&%“’31?&&@%4}?!%“%2 mmol ), triethylam ne
(1.30 nmL, 9.36 mmol ), tetrakis(triphenyl phosphine)pall adium (108 ng, 0.094
mmol ), and DMF (15 mp), yagohaaic®e)akuded Solutih (5 k$nlihG!
concentr at e? ta}(j n up, 1.n ?;leI Epe@g]nﬁ% %ﬁgggft[ﬁ? %yﬁﬁg )B?‘gl%lr?i% -
phase was dff edY w*gi‘?]( S P-440hmehand 4afklz (0.0 g, 0.61 mmol) in p-dioxine (40
ml) was added SOCI3 (1.50 mL, 0.020 mol) dropwise. The mixture was stirred at
room temperature for 18 h, diluted with ether, washed with water and brine, dried
(MgSQOs4), and conceantrated to give 4.30 g (92%) of product as a brown solid, mp 97-
98°C. :
20 1H NMR (DMSO-dg): & 4.90 (s, 2H), 7.63 (dd, J=7.7 Hz, 1.3 Hz, IH), 7.80 (m,
1H), 7.85 (m, 2H), 7.95 (d. J=7.7 Hz, 1H), 8.01 (dd, J=8.0 Hz, 2.2 Hz, 1H), 8.80
(d, J=2.2 Hz, 1H).

Step 8) 2,4-Dimethyi-5,6,8-trihydro-8-{[6-(2-cyanophenyl)-3-pyridinyljmethyl}-7H-
25 pyrido[2,3-d]pyrimidin-7-one

To a stirred suspension of NaH (60% dispersion in mineral oil; 0.42 g, 9.18
mmol) in DMF (20 mL) was added 2,4-dimethyl-5,6,8-trihydro-7H-pyrido[2,3-
d]pyrimidin-7-one (1.55 g, 8.75 mmol). After | h, 2-[5-(chloromethyl)pyridin-2-

30 yllbenzonitrile (2.00 g, 8.75 mmol) was added in several portions. Stirring was
continued for 4 h and the mixture was concentrated. Water was added and the mixture
was extracted with CH3Cly. The combined extracts were dried (MgSQO4) and
concentrated to give 3.20 g (100%) of product as a brown solid, mp 161-162°C.

IH NMR (DMSO-dg): & 2.36 (s, 3H), 2.45 (s, 3H), 2.78 (t, J=7.8 Hz, 2H), 2.87 (1,

35 J=7.8 Hz, 2H), 5.27 (s, 2H), 7.61 (m, 1H), 7.80 (m, 4H), 7.93 (dd, J=7.7 Hz. 1.3
Hz, 1H), 8.70 (d, J=1.3 Hz, lH).



Purification by flash chromatography (60% Et OQAc/ hexané) gave 1.05 g
%. of ‘product as a yellow foam - 24 - [err]HNWR (DVsO-d[err]):
r] 2.35 (s, 3H), 2.43 (s, 3H), 2.71 (t, J=7.1 Hz,. 2H), B gd9-F=7.1
2H), 5.18 (s, 2H), 6.97 (d, J=8.2 Hz. 2H), 7.18 (d. J=8.2 Hz. 2H), 7.44
J=7.3 Hz. 1.3 Hz. 1H), 7.55 (m 2H), 7.°P6-(dd, J=7.5 Hz. 1.3 Hz. 1H).
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m%'lt ]hyl7 H? SaeB- 9rl:mtctu?n&n}[-sis;a(-m;xde&xsagel{z&mi )é:]g:aﬂaibj-ph@myhmd&-
hy /L | xture o
met hyl - S%E?qgljg‘ﬁé‘é oﬁégfﬁﬁ?i%ﬁg‘?’ di ut yf 1H-tetrazol - 5-
1- bi phenyl] 4-yl] rrethyl]-?l—l—pyrl do[ 2, 3-d] pyri m di n-7-one (200 ng,
0.428 10 mol), met habaard fehiX4-AemethyR8(5,§-arihydro-8-(PB(IRBhjophand) il uene

4 L fd t d
hater (2 m eaﬁg‘q‘i‘ ﬁ%ﬁ("rﬁ Py tﬂ’&é%@a’g’@ﬁ ook 193 BR00 O Aoy °7
mi xture was exttdcregl )W'r“idn"E{"@A Ignchiqrids\d.9 Lﬂnrlégdf‘@a Dde gyiepeys! %Fg-r)l“éﬂs and
t he aqueous phasaedvaﬁdoaceiwxf foe d4 hoApdthér M eduid NfHIGN 1t andgrivie-bacytiaromoride

SOt atl
ot ut Lon was di ed‘gﬁé%’%ﬁ j@ E%‘%%Eﬁ‘?r"*{‘ e F%‘&??‘v“éﬁ%‘?? qhosauraied,
Trituration wié#d3 hwpseidded- 1hs uxims wag examsug sshes ddisgardrd) éf‘q/ﬁ‘?ﬂ‘k‘c

solid, np 1@7- kOBHS wil. 50% NaDH. Maqmopuierwds)exuhewd]wxm GH;CR, attidhe 2. 42

(s, 3H) 2. 72 (4 e hed Wth Wardd/ (M mra?cdlﬁu ﬁgaugki),y 6 99
|( dR ( ‘|]<Bzr3 2c Hzer él_ﬁazéh;@m% ﬁ!‘éﬁ@)ﬁé bﬁc&&&ij@ﬂ a?d%cixyst%mu@n from E‘o water ch

2.8 g (63%) of product as a white solid, mp 217-218°C.
IH NMR (DMSO-dg): 8 2.35 (s, 3H), 2.44 (s, 3H), 2.73 (t, J=7.8 Hz, 2H), 2.85 .
15 J=7.8 Hz, 2H), 5.18 (s, 2H), 7.33 (d, J=8.3 Hz, 1H), 7.65 (m, 5H), 8.36 (s, 1H).
IR (KBr, cm-1): 1690.
Anal. caled for C23H29NgO: C, 64.07; H, 4.89; N, 27.17
Found: C, 63.87; H, 4.81; N, 27.56.
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20 Example 6
2-Methyl-d-trifluoromethyl-5,6,8-trihydro-8-{[6-[2-(1H -tetrazol-5-
yl)phenyl]-3-pyridinyl)methyl]-7H-pyrido{2,3-d]pyrimidin-7-one

Step 1) 2-Mc:hyl-4-triﬂuoromethyl~5,6,8-:rihydro-7H-pyrido[2.3-d]pyrimidiri-7-one
25 _

A solution of ethyl 3-(4-chloro-2-methyl-6-trifluoromethylpyrimidin-35-
yl)propionate (0.50 g, 1.70 mmol), prepared as described in Step 3 of Example 4, in
saturated ethanolic ammonia (15 mil.) was heated in a sealed tbe at 110°C for 18 h. The
mixture was concentrated, taken up in CH2Cl,, and washed with water. The organic

30 layer was dried (MgSOy4) and concentrated to give 0.33 g (84%) of product as a white
solid, mp 147-150°C.
1H NMR (DMSO-dg): 8 2.53 (s, 3H), 2.61 (1, J=7.3 Hz, 2H), 3.01 @z, J=7.3 Hz,
2H), 11.30 (s, 1H).



Exanpl e 4+2-Methyl -4-trifluoromethyl-5,6,8-trihydro-8-[[2'-(1Htetrazol -5-
yl)[.1-1-bi.phenyl]-4-yl]methyl]-7H pyrido[2, 3-d] pyrimdin-7-one 25 Step 1)
Diethyl Trifluoroacetylglutarate To a solution of NaCEt (SHRA¥8érd: ) in Et OH
(prepared fromb5.0 g of Na and 220 nL of EtOH) was added et hyl
triflouroacetoacetate (40.0 g, 0.217 mal j30 After 10 30 m n, ethyl
3-bronopropionate (35.0 g, 0.194 nol) was added and the m xture was heated
under reflux forepd) hMettye+naBuarvmethytiSa. rirthydeess-Ubr{gsmanoabengl- aken up in

ether, and washygtidinyl] heWst)EnH- pyrttR(X3-BRiriAlV e Sa¥er e dried (MySCerr]) and
concentrated to gi ve SOM@] % yeflowﬁg‘?l Disti IIatlon (100-110C/ 25 nm)

gave 14.0 g (23% of product as a colorless oil. [err]H NMR
(DVBO-d[ err]): [err|Tom sugpension @fNaH 2605 dispersiga:&n quqznl o3 mg, b0 @Folune 4
EZ( 22@, h4|. 33 (OMFS5Mas addetb HStRfhylM-dfrfliokomethyl-5.6,8-trihydro-7H-pyrido(2.3

t
sol ution gf Na&é;%ﬂi@g%tnm(?ﬁ? E%ﬁ&ﬁ?xoﬂ ﬁarg&aq?%gga{s&%dgﬂa’tﬁ ﬁgn and 30 mL
of EtOH) was a&%eromeéwﬁwndmﬂfxllbsmae@ﬁwg?- 8t b mc(lhpma@d apdesenbediip| )
and 5 acet aniswp o Bxhintple15,06dsA@ddd] TRSmikture wad Surtil for 47 heditueaiovittowaet, Xt ur e
was heat ed_ undtha bbita " B (Ehiflor,  SE SRR Aex AR WIKPRALD (Mt Gha ThE

m Xt ure was _aci |f|e extra

CH err] C [ 8Pr] congsaurusd PaséY%Owes 6ok arodws aep ¥FL9¥ foamy
IH NMR (DMSO-dg): & 2.58 (s, 3H), 2.86 (t, J=7.6 Hz, 2H), 3.11 (1, J=7.6 Hz.

2H), 5.31 (s, 2H), 7.62 (m. 1H), 7.85 (m, 5H), 8.75 (s, 1H).

Step 3) 2-Methyl-4-trifluoromethyi-5,6,8-trihydro-8-{[6-[2-(1H-tetrazol-5-yl)phenyl]-
15  3-pyridinyl)methyl]-7H-pyrido(2,3-d]pyrimidin-7-one

A mixture of 2-methyl-4-uifluoromethyl-5,6,8-trihydro-8-{[6-(2-cyanophenyl)-
3-pyridinyl]meihyl]-7H-pyrido[2.3-d]pyrimidin-7~one {0.50 g, 1.23 mmol), NaN3
(0.08 g, 1.23 mmol), and tri-n-butyltin chloride (0.40 g, 1.23 mmol) in xylenes (9 mL)
20  was heated under reflux for 48 h. IN HCl (L2 mlL) was added and the mixture was
diluted with CH3Cl,, washed with water, dried (MgS0Q4), and concentrated.
Purification by flash chromatography (5% MeOH/CHCl3) gave a foam. Trituration
with 10% EtOAc/ether gave 0.145 g (25%) of product as an off-white solid, mp 189-
191°C.
25 IH NMR (DMSO-dg) 8 2.55 (s, 3H), 2.82 (1, J=7.0 Hz, 2H), 3.07 (1, J=7.0 Hz,
2H), 5.20 (s, 2H), 7.31 (d, J=8.0 Hz, 1H), 7.65 (m, 5H), 8.39 (s, 1H).
Anal, calcd for CaoH7F3N3O: C, 56.65; H, 3.67; N, 24.03
Found: C, 56.22; H, 4.11; N, 23.44,



concentrated to give a yellow solid. Trituration with hexane gave 0.87 g of
product as a white solid. 10 [err]H NVR (DVBSO-d[err]): [err] 1.16 (t,
J=7.0 Hz, 3H), 2.35 (s, 3H), 2.45 (t, J=6.4 Hz. 2H), 2.70 (t =6. 4 Hz,

2H), 4.06 (q, J=7.0 Hz, 2H). Step 3) Ethyl n.—9869-
3-(4-Chl oro-2-nethyl-6-trifluoronethyl pyrl m di n-5-yl ) propi onate 15

A m xture of ethyl 3-(2-nethyl-6- trlfluorbrrethyl 3H pyri m di n- 4-on- 5-

yl') propionate (0.61 g, 2.20 nmol), NN-dgg %,g}“eaynllne (0.33g, 2.2 nmol), and
POCl[err] (8 nl) yas heat ed under r érﬁre was

concentr at ed, poureﬁ%ﬁl%h?béaﬁﬁd' )&’t"&%‘t‘&j{%\z(!ﬁ @t‘ﬁ%’r"‘." AL
extracts were dried (Mypbiimriimedndpif-ayedo{b3gllperOnBbng?-ohepr oduct as a
brown oil. 20 [err]H NVMR (DVMSO-d[err]): [err] 1.18 (t, J=7.0 Hz, 3H),

2.56 (t, J=8.5 Hz, 2 3.06 (t =8.5 Hz, 2H), 4.10 2H) .
St ep El) S Step 1)(|?6|)-Mc'.hvlpvném 3- vl)txi)-xﬂuommcma(ncsul onate H (m 28

2-Methyl -4-trifluoronethyl-5,6,8-trihydro-8-[[2'-(1Htetrazol-5-yl)[1, 1-
bi phenyl]-4- yl'] met hypd awfre%r&o@&gz(@cﬁl&mg&{md é‘ém aanfip%afnermef

hyl hi -
(1% o (4750 s matin hndanhemoor tes Al ipreas o s S 0355

hydrochl ori de (Q.126mgl) ddopidsaritbe )rux:amdvasrmaeéttaben(tdmpj@atggc fo85 ROWareowas and
triethylampe (Jddééaﬂd ml%@&:&m@ dxaafted RitPleiHed ThE ke riteswhie at BNl brifef | UX

30 f 24 h.
CHCl [e?;] and V&T‘gl’(méﬁé 285 & $"§g€£at(‘: ‘é%é%ﬁgt &Q%Srk h‘t@’agﬁgeﬁgﬁ etvve e was
washed wit h wat B NMRj @M Qedsdy 81230 (s. 3HY Tetinide frd-afizel 1HD ?Q/éd IR |Hgw

oil. Purificat '?5‘1—?&’ 1Hhasko edirematpargphy (7% MeOH/ CH err]d [err]) and
recrystal lization from acetone/ ether (twi ce) gave 0.07 g of product as a

white solid, np 219-220C. -
15 Step 2) (6-Methylpyridin-3-yDtrifluoromethanesulfonate N-Oxide

To a stirred solution of (6-methylpyridin-3-yl)urifluoromethanesulfonate (27.3
g. 0.113 mol) in CH2Cl3 (140 mL) was added mCPBA (21.5 g, 0.124 mol) in
portions. After 16 h, the precipitate was removed by filtration and the filtrate was
20 concentrated. Purification by flash chromatography (2% MeOH/CH;Cl2) gave 25.0 g
(86%) of product as colorless crystals, mp 47-48°C.
IH NMR (DMSO-dg): & 2.36 (s, 3H), 7.56 (dd, J=8.9 Hz, 2.3 Hz, 1H), 7.69 (d,
J=8.9 Hz, 1H), 8.84 (d. J=2.3 Hz, 1H).

25  Step 3) (6-Hydroxymethylpyridin-3-yl)trifluoromethanesulfonate

To stirred, cooled (0°C) (6-methylpyridin-3-yl)trifluoromethanesulfonate N-
oxide (25.0 g, 0.097 mol) was added trifluoroacetic anhydride (69.0 mL. 0.487 mol)
dropwise. The mixture was stirre< at room temperature for 30 min then heated under

30 reflux for 1 h. The mixture was cooled to room temperature and 10% aqueous
NaHCO; (400 mL) was added. The resulting mixture was extracted with CH2Cl3 and
the extracts were washed with brine, dried (MgSQOs), and concentrated. Purification by
flash chromatography (2% MeOH/CH2Cly) gave 10.0 g (40%) of product as a
colorless oil.

35 'H NMR (DMSO-dg): 8 4.60 (s, 1H), 5.60 (s, 1H), 7.64 (d, J=8.8 Hz, 1H), 8.03
(dd, J=8.8 Hz, 2.8 Hz, 1H), 8.67 (d, J=2.8 Hz, 1H).



[err]'H NVR (DMSO-d[err]): [err] 2.53 (s, 3H), 2.81 (t, J=7.1 Hz. 2H), 3.07
(t, 3=7.1'Hz. 2H), 5.2 (s, 2H), 7.00 (d. J=8.1 Hz, 2H). 7.22 (d, J=8.1 Hz.
2H) , 7 56 (m 2H), 7.65 (m 2H). Anal. calcd for (Jerr]H evsg-Hassxr] N err] O
C, 59.35; H 3.90; N, 21.07 5 Found: C, 59.12; H,
3.85; N, 21.29. Exarrple52,4-DirrethyI 56‘8tr|hydr08[[6[2(

1Htetrazol - 5-yl) phenyl ] - 3-
pyri di nyl ] met hyI “‘-W‘H—%@rmdtﬁuml{ifﬁl]cp;ml-ﬁyﬁbhm?mbnebuwst&m 1)
2,4-Dinethyl -5,6,8-tri hydro-7H pyrido[ 2, 3-d] pyrim’din 7-one To a cool ed

78C | ut f 4-C th 1 di n pr opi onat e
E27 1) g,sooulllinngl ée%yae %’#‘é’d‘ é% Cgéé)‘t!&‘?‘b%‘gi %{é‘pgl "E)Q&Wﬂ)ej‘%ithaﬁ g
EtOH (110 nl) wab2 (ﬁd@ep“ﬁl mold.oprhpdred ag de(saﬁbcd_)z StEMB afithe Exemplas’ heasadeat
150C in a pr sssuo:ﬁwﬁﬁwmﬂwo ?xﬁ.)hvae'a&'deaqnm%taf Cﬁ%exéﬂfe&?smé%ﬁ_ Blos 2 e

added and the m ture was e extracts were

dried (MySO err ﬁ Arid? 'c%ﬁgﬂwté& éxbb'f‘# EJ'I v’ega 1915 WPlL 9R$ @dded 3nds SIEEDE BiRS by
fl ash chromat ogrempinued for e @H78Y. Ghe }'rﬁxpmwés)wzmdd to fconr @inpéeratung idd stirred

et her/ hexane gay& (&h.9Waref Zﬁ%d&fd 2Ré Xt {fwﬁy%ﬁlﬁac ¢ b%%
.52
(1 : ,7 ! ey § %N% %6“ ‘{"5 _?'Jr)wm &ﬁs%Q‘)' 14 °°W°R“‘§‘m 0 fve a

cnerr]): 18®0. brown oil. Exccss ui-n-butyltin chloride and remaining starting material were removed
by distillation under high vacuum to give 9.6 g (45%) of product as a brown oil.
IH NMR (DMSO-dg): 5 0.78 (t, J=7.3 Hz, 9H), 0.93 (1, J=8.3 Hz, 6H), 1.21 (m,
6H), 1.43 (m, 6H), 7.43 (d, J=8.9 Hz, 1H), 7.45 (d, J=8.5 Hz, 1H), 7.60 (dd, J=8.9
Hz, 2.3 Hz, 1H), 8.0 (dd, J=8.5 Hz, 2.3 Hz, 1H).
15
Step 5) 2-tert-Butyl-5-[2-{(2-hydroxymethyl)pyridin-5-yl]phenyijiewrazole

A mixture of (6-hydroxymethylpyridin-3-yl)trifluoromethanesulfonate (5.0 g,
0.019 mol), 2-(2-tert-butyl- 1#-tetrazol-5-yl)phenyltri-n-butylstannane (9.5 g, 0.019
20  mol), bis(triphenylphosphine)palladium chloride (0.70 g, 0.97 mmol), Cul (0.37 g,
1.9 mmol), and DMF (30 mL.) was heated at 100°C for 18 h. 20% Aqueous KF was
added and the mixture was stirred at room temperature for 30 min. The precipitate was
removed by filtration and the filtrate was extracted with ether. The extracts were
washed with NH4OH, saturated aqueous NH4Cl, water, brine, dried (MgSQ4), and
25  concentrated. Purification by flash chromatography (5% EtOAc/hexane) gave 0.5 g
(8%) of product as a yellow oil.
IH NMR (DMSO-dg): 8 1.55 (s, 9H), 4.56 (d, J=6.0 Hz, 2H), 5.40 (1, J=6.0 Hz,
1H), 7.38 (d, J=8.8 Hz, 1H), 7.60 (m, 4H), 7.90 (dd, J=8.8 Hz, 2.3 Hz, 1H), 8.20
(d, J=2.3 Hz, 1H).
30 .
Step 6) 2-tert-Butyl-5-[2-{(2-bromomethyl)pyridin-5-yl]phenyijtecrazole

A mixture of 2-tert-butyl-5-[2-[(2-hydroxymethyl)pyridin-5-yi]phenyl]tetrazole
(0.50 g, 1.62 mmol). triphenylphosphine (0.51 g, 1.94 mmol), and CBrs (0.64 g,
35 1.94 mmol) in THF (30 mL) was stirred at room temperature for 16 h. The mixture



Anal . alcdfor Cerr]JHerr]Nerr]O C 61.00; H 6.26; N, 23.71 25

Found: C, 61.04; H 6.07; N, 24.10. St ep 2) 2-Bronp-5-hydroxynethyl pyrl di ne
To a cooled (O[err]C), stirred suspension of 6-brononicoti rﬁ‘%"g@l" '( 13.8 g,
0. 068 30 nol ), prepared according to Gangphell, et al. Aust. J. Chem

1971, 24, 277, in THF (20 nm.) was added 1.0M BH[err] in THF (204 nL, O0.204

mol ). The mi Xt Ur @ashehicérialed Ak ! 2GR Jeﬂmﬁle%bhhﬁﬁgfa%v 20 sr@xc@kdxdck;tg@veoc

and saturated a u g%)er.r err] ter weré added. The mxture was
extracted with %J@ ?6 CH@E} Wall’acts were washed wi wat er

dried (MySQ err])H N¥B %\ié@r\tﬁi at’éeﬁét(é- Yl 878 (5 -69 (m. Sk (P?éﬁ‘i /58835

by fl ash chronat}@grla@m (RO ¢H s4z] GHf.err]) gave 7.5 g (59% of a
yel | ow solld,5 rrp 49-51[err] C [err]H NVMR (DVSO-d[err]): [err] 4.50 (d,

J=5.7 Hz. 2H° 5.40 (t, J=5.7 Hz. 1H), 7.57 (d. J=8.3 Hz, 1H), 7.70 (dd,
J=8.3 Hz. 1.5 HlecllHﬁ 343Binjethy 355, BSIrHE'de)[[SSﬂe(de)e!ZaBrloimlwhemeldtl-

but yl di met hyl si |pgkiamyl]RihINL K b riHonS3-a gnﬁi&.'qlol;,ged m xture of
2- br ono- 5- hydroxp%/' %fy(Q pyr|Md| ng [293 ]p;O 053 nol) and triethylamne (3.4

m., 0.024 nol) in DME (30 nL was added tert- butyldinmethylsilyl chloride.
After 1 h, the m xturl® astiredi suspeasioniof iabl (567 dispersien incaingralviindl ez, 1:08e

ether phase [9as mittbBdin( BB Emil) waﬂddwzaodxm&mist&s@wm@-m -By 1(183(%1-10
of  Prduct as aﬁ@.ﬁﬁ@%& Lizp i, Ol DA Fin FLseldrlbea i Sleb 1% Badopre
After 30 min, a solution of 2-tert- utyl-S -[2-{(2-bromomethyl)pyridin-5-
' yllphenyi]tetrazole (350 mg, 0.94 mmol) in DMF (§ mi) was added and the mixture
was stirred for 3 h. The mixture was concentrated, taken up in EtOAc, and washed
1§  with water. The organic phase was dried (MgS50s), concentrated, and purified by flash -
chromatography (3% MeOH/CH3Cls) 1o give a yellow foam. The foam was heated in
6N HCl (2 mL) for 16 h, cooled, and the pH was adjusted to 4 with 50% NaOH. The
mixture was extracted with CHCl3, and the combined extracts were dried (MgSQq),
and conceatrated. Trituration with EtOH/ether gave 40 mg (10%) of product as a white
20  solid, mp 208-209°C. -
!H NMR (DMSO-dg): & 2.35 (s, 3H), 2.37 (s, 3H), 2.77 (1, J=7.9 Hz, 2H), 2.90 (:,
J=7.9 Hz, 2H), 5.30 (s, 2H), 7.10 (d, J=8.8 Hz, 1H), 7.36 (dd, J=8.8 Hz, 1.6 Hz,
1H), 7.60 (m, 4H), 8.23 (d, J=1.6 Hz, 1H).
IR (KBr, cm-1): 1690.
25  Anal. caled for C320HgNgO: C, 64.07; H, 4.89; N, 27.17
Found: C, 63.87; H, 5.16; N, 27.22.

Example 8
2,4,6-Trimethyl.5,6,8-trihydro-8-[[2°-(1H -tetrazol-5-yl)[1,1-biphenyl]-
30 4-yllmethyl)-7H-pyrido{2,3-d]pyrimidin-7-one

Step 1) 2.4-Dimethyl-5.6,8-trihydro-8-{[2°-cyano[1,1-biphenyl]-4-yllmethyl]-7H-
pyrido{2,3-d]pyrimidin-7-one

35 To a stirred suspension of NaH (60% dispersion in mineral oil; 0.115 g, 4.80
minol) in DMF (5 mL) was added 2,4-dimethyl-5,6,8-trihydro-7H-pyrido[2,3-



8.35-(d, J=1.5 Hz, 1H). Step 4) o _
[.5- (tert-Butyl di methyl silyl oxymethyl)pyridin-2-yl]tri-n- b'it,{B{a'_%ts%@rlaPe 15 To

a cool'ed (-78C), stirred solution of 2-brono-5-(tert-

but yl di met hyl silyl oxy) methyl pyridine (6.8 g, 0.022 nol) in THF (60 nlL) was
added 1.6 M nBuLi in hexanes (14.1 nmL, 0.022 nol). After 1 h,
tri-n-butyltin chloride (6.1 nL, 0.022 nol) was added and_stirr.i S
continued for 33IPYnmdiar7-one Odce 830 girarlh preppied anfssenps ’Wéé‘pv%ﬁfr%gm\é\@ >r oom
t enper at ur e and Adet BAGHIA02-Pi-{Hrombiehyl)pHeayiftenboniwide €00 @St Bmmet)an AINLE @4
(MySq err]) and ' : Wrefber ASwWaieP N
oil. [err]H meﬁ%gqg?g&r%ﬂggrg#% #fg“ga‘l'%gﬁ”g;’%g&%q%w“ ‘f?lo (m
6H), 1.25 (m 6A§ded angfiemixuisgvas sropged with Sk Clzy 5°’t‘ﬁf‘5§ﬁ)’? CPCETAE VY=2. 2
Hz, 1H). 25 St efheSdrude product was punfied by flash chromatography (2% MeOH/CH:Cla).
2-[5-(tert- Buty:gl Wi Jz?{é.-%wé@ﬁd" o8 rokgd}oau&-axh]vawmambh@s-&\srm xture
Qf [5-(tert-but | et Ll ylSoxy. 5y ridi ng2-ylrltri-po butyls nane
115 g, 0.022 W8I %W@&Qzéﬁi S )‘?é §: 38,958 Gy 9 %leﬁ’oi'gg(‘so

, 0.002 nol), #=m9 bz RH) hbeiis 2H038Ri(de)82 Had2kn (7130 (dc B+d2 iHee 2H). BSOS g,

001 nol) in Tﬁﬁ. ﬁé’P %)(%qg.np_g?aqg' AP, fafyl ux for 48 h. The mxture was
er washed w

i uted with et an saturated aqueous NH err]Cl, aqueous
H err]OH, #ter, and brine, dried (MySOerr]), and concentrated to give

I
4. E) g (67% of Prepd)@,4,6 rimdiydving,Biutihydie8+{[2+chbmo( { Ditihedfigwiryjmethd}-7H- 0. 10
(dd, 7%y, o v,  Brodgs-dpyhighabid, .05 (1 TRy S5 o0 m . T s
To a cooled (-78°C) solution of 2,4-dimethyi-5,6,8-trihydro-8-([2°-cyanoy..1-
15  biphenyl])-4-yl]methyl}-7H-pyrido(2,3-d]pyrimidin-7-one (0.40 g, 1.10 mmol) in THF
(2.0 mL) was added LDA (2M; 0.55 mL, 1.10 mmol). After 45 min, Mel (0.16 g,
1.15 mmol) was added and the mixture was allowed to warm to room temperature and
stirred for 18 h. The mixture was concentrated and partitioned between water and
CH4Cl3. The organic phase was dried (MgSQ4) and concentrated to give an orange oul.
20 Purification by flash chromatography (60%.EtOAc/hexane) gave 0.15 g (36%) of
product as a yellow solid, mp 153-156°C. _
1H NMR (DMSO0-dg): & 1.21 (d, J=6.3 Hz, 3H), 2.37 (s, 3H), 2.44 (s, 3H), 2.60
(m, 1H), 2.80 (m, 1H), 3.05 (dd, J=9.6, 6.0 Hz, 1H), 5.21 (d, J=15.1 Hz, 1H), 7.39
- (d, ]=8.3 Hz, 2H), 7.49 (d, J=8.3 Hz, 2H), 7.58 (m, 2H), 7.80 (m, 1H), 7.91 (dd,
25 J=6.9, 0.9 Hz, IH).

(

g
0
d
N

Step 3) 2,4,6-Trimethyl-5,6,8-trihydro-8-{[2°-(1H-tetrazol-5-yl)(1,1-biphenyl]-4-
yl}methyl}-7H-pyrido(2,3-d]pyrimidin-7-one

30 A mixture of 2,4,6-trimethyl-5,6,8-trihydro-8-{{2°-cyano(1,1-biphenyl]-4-

- yl]methyl]-7H-pyrido(2,3-d]pyrimidin-7-one (0.57 g, 1.50 mmol), NaN3 (0.13 g,

1.90 mmol), and tri-n-butyltin chloride (0.62 g, 1.90 mmol) in xylenes (5 mL) was

heated under reflux for 48 h. The mixture was cooled and IN HCI (2 mL) was added.

CHCIl3 and water were added, and the organic phase was dried (MgSO4) and

35 concentrated. Recrystallization from EtOAc gave 0.25 g (39%) of product as a white
solid, mp 161-163°C.



- 28 - Step 6) 2-[5-(Hydroxynethyl)pyridin-2-yl]benzonitrile A g1xture of
2-[5-(tert-butyldi methylsilyloxynmethyl)pyridin-2 yI]benzonﬁfrlﬁ (4V9 g,
0.021 mol) and nBu[err]NF hydrate (8.1 g, 0.031 mol) in THF (60 nL) was 5
stirred at roomtenperature for 18 h. Theénixture was diluted with Et QAc,

hed with t ' d S d trated t
375 g (509 of AR MMED-gek £T 8RRk 253 ds, SRS (radbed RRAE
(DVMSO-d[err]): [HLhr80(611HY,3.028dD IS, 7.2HD HA L8R {12 (d=R~18.0Hdz. 18, 5'7~ 57
(dd, 2137- 3 Fe b Setoo H]zH)w)ﬁ 50”’(4.%3.6% 208018 U y=do'u2 3 7372l 2y 1P
2-[5-(Chl ororreh\é‘?frﬁ;%!bl n-2-yl] benzonltrl |l e To a cooled (0C), stirred

sol ution of 32-[5- (hydroxymet hyl ) pyridi n-2- 15 yl ] benzonitrile (4.3 g,
0.020 nmol) and znCl[err] (0.09 g, 0.61 !eigﬁ p di oxane (40 nlL) was added

SOC [err] (1.50 . 0. ture was stirred at room
t enper at ur e forz%oh{mgjﬂ' g‘&ki% \)\ﬂ[’lg"éf'ﬁéf" svﬁﬁﬂe’db\hﬂlﬂf‘%ﬁe!”mﬁhb‘r Xih
dried (MgSqQ err]) and concent r pyedo{23ed lpgrimidling-0A2% of product as a

brovvn solid, 97- 98[err]C. 20 [err]H NVR (DMSO-d[err]): [err] 4.90 (s,

7.63 (,dd, 95 (d,
J 7 7 He, ( 5%%11; 5% Dﬁnﬂéhg‘z%& 2’3’2"%! 1- @%eﬂya-wlm!hnlﬂ&Pmd o5 (
Step 8) d]pynnudm—7-one

2,4-Di net hyl -5, 6, 8-tri hydro-8-][6-(2-cyanophenyl) - 3- pyridinyl]methyl]-7H
25 pyr|d0[2 3 dlpyrimdin-7-one To a stirred suspension of NaH (60%
di spersion in niner sing; the sgng,grcgcdzge pg described in Step 1 of Example 8, to a stirred

suspeasion of NaH (60% dispersion in mineral oil) in DMF add 2,4-dimethyl-74-
15  pyrido(2.3-d]pyrimidin-7-one, prepared according to T. Sakamoto, et al. Chem.

Pharm. Bull., 1982, 30, 2410. After 45 min, add 2-[4:

{bromomethyl)phenyli]benzonitrile in DMF and stir the mixture at room temperature for

18 h. Add water and extract the mixture with CH3Cly. Concentrate the extracts and

purify the crude product by flash chromatography (2% MeOH/CH3Cl2). Trituration
20  with ether gives the product. -

Step 2) 2,4-Dimethyl-8-[[2°-(1H-tetrazol-5-yl)[1,1-biphenyl] -4-yl]mcthy1]-7H-
pyrido{2,3-d]pyrimidin-7-one

25 Using the same procedure as described in Step 3 of Example 8, heat a mixture
of 2,4-dimethyl-8-{[2"-cyano[1,1-biphenyl]-4-yl}methyl]-7H-pyrido[2,3-d]pyrimidin-
7-one, NaN3, and tri-n-butyltin chloride in xylenes under reflux for 48 h. Cool the
mixture and add IN HCI (2 mL). Add CHCl3 and water, and dry (MgSQ4) and
concenwate the organic phase. Recrystallization from EtOAc gives the product.

30



mol ) in DMF (20 nL) was added 2, 4-di net hyl -5, 6, 8-tri hydro-7H pyri dof 2, 3-
d] pyrim din-7-one (1.55 g, 8.75 nmmol). After 1 h,
2-[5-(chl oronet hyl ) pyridin-2- 30 yl ] benzonitrile (2.00 g, 8.75 nmol) was
added in several portions. Stirring was continued for 4 h aﬂﬂpt_ggsgi tpure
was concentrated. Water was added and the m xture was extracted with

CH err]C[err]. The conbi ned extracts -wdbe-dried (MgSgJ err]) and
concentrated to give 3.20 g (100% of product as a brown solid, np 161-162C
[err]H NVMR (DVSO-d[err]): [err] 2.36 (s, 3H), 2.45 (s, 3H), 2.78 (t, J=7.8
Hz, 2H), 2.87 (t, 35 1=7.8 Hz, 2H), 592231& 2H), 7.61 (m 1H), 7.80 (m
4H), 7.93 (dd, J=7.7 Hz, 1.3 Hz, 1H), 8.70 (d, 1=1.3 Hz, 1H). Step 9)
2,4-Dimethyl -5;6, 84trl r Q- 8- -[2-(; AHtetrazol -5-yl ) phenyl ] - 3-

pyri di nyl ] nmet h%l’] - 9I—I—c§% d%rg,c%é- %c%zn}ullrﬁ in-7-one A mxture of
2.4-dinmethyl -5, 6, 8-tri hydro-8-§{6- (23 cyanophenyl)-3- 5
pyridinyl]methyl]-7H pyrido[ 2, 3- i mdin-7-one (4.0 g, 10.8 mml),
NaN[err] (0.8 g, 11.9 mol), B&H1 Nlad?‘?a’wim;éy oride (3.9 g, 11.9 nmol)
in xylenes (100 nlL) was heatsedﬁ'cmnder reflux for 24 h. Another 1.5 equiv. of
NaN[ err] and tri-n-butyltinfchlori de f added and heating was continued
for 24 h. The reaction nmixture WaS2edncemtrated and 2 N HO was added. The
m xture was extracted with ether (Ff‘l v and adjusted 10 to pH5 with
50% NaOH. The aqueous phase was extracted with CHerr]C[err], and the
extracts vere washefdnwkth wdter? drdedd( Myediodele ndiitk CPNEEN &idd £0.
Purification b H?Sh cEromatogra%hy (S%geO—VCH err]C[err and

recrystal | i zat bRt r SRPERORARG: dr tGafe C2F80F S 10fPr uQEealkntt e

solid, np 217-@48feinfi®@g 1 to 6 carbon atoms; R® is H or when n is 1

R taken together with R3 comprises a double bond, n is

0 tol, pis 0 to 2, m is 0 to 3; Ar1 is

X T =
\ 7/ - \ /4 '°"‘@_'

wherein W is H, lower alkyl containing 1 to 6 carbon

atoms, halogen, hydroxy, or lower alkoxy containing 1
to 6 carbon atoms; Ar2 is

= _X =X =\~ % —/x'
wherein X is

N
COMH. CN, or —((ps

N—N
wherein R6 is H, tert-butyl, tri-n-butylstannyl, or

triphenylmethyl; or a pharmaceutically acceptable salt
thereof; or an N-oxide thereof.

2. A compound as claimed in claim 1 which has the
formula II

T



'H NMR (DMSO-d[err]): [err] 2.35 (s, 3H), 2.44 (s, 3H), 2.73 (t, J=7.8
Hz, .2H),* 2.85 (t, 15 J=7.8 Hz, 2H), 5.18 (s, 2H), 7.33 (d, J=8.3 Hz, 1H),
7.65 (m 5H). 8.36 (s, 1H. IR (KBr, cnferr]): 1690. Anal. calcd for
Cerr]Herr]Nerr]O C, 64.07; H 4.89; N, 27.17 Found: C, 63.87; H 4.81;
N, 27.56. 20 Exanple 6 AHP-9863-EP
2-Methyl -4-trifluoronethyl-5,6,8-trihydro-8-[6-[2-(1Htetrazol-5-

yl ) phenyl ] - 3-pyridi nyl ] met hyl ] - 7H37y*ri do[ 2, 3-d] pyri m di n-7-one Step 1)

2- Methyl -4-trifluoronethyl-5,6,8-trihydro-7H pyrido[ 2, 3-d] pyri mdin-7-one
25 A solution of ethyl 3-(4-chloro-2-nethyl-6-trifluoronethylpyrimdin-5-
yl )propionate (0.50 g, 1.70 mmol ), Qorepared as described in Step 3 of
Exanple 4, in saturated et hanolW/rd&( 15 nm) was heated in a seal ed
tube at 110C for 18 h. The m rt conéémd at ed, taken up in
CHerr]d[err], and washed vvit‘e,,wat erl. The organic 30 | ayer was dried

[err

(MgSd err]) and concentrat é&i-to gi QM3 g (84Y of product as a white
solid, np 147-150C. [err]H NWR ( dlrrl]): [err] 2.53 (s, 3H), 2.61 (t,
J=7.3 Hz, 2H), 3.01 (t, J=7.3 HA*2H)N 11”30 (s, 1H). - 30 - Step 2)

2-Methyl -4-trifluoronethyl-5,6,8-trihydro-8-[[6-(2-cyanophenyl)-3-

pyridinyl]nmethyl]-7H pyfi dof 2, 34d] pyri gi di n-7- one
wherein R, R, R” and R  are independently H, lower

alkyl containing 1 to 6 carbon atoms, or perfluoroalkyl
containing 1 to 6 carbon atoms; R5 is H or when n is 1

Rs taken together with R3 comprises a double bond; n is

0 to 1; Ar1 is

2 _

Ar© is

== X == X =\ __’ax .
wherein X is

N
COH. CN. or "—<O'ER°
NN

wherein r® is H, tert-butyl, tri-n-butylstannyl, or
triphenylmethyl; or a pharmaceutically acceptable salt

thereof.

3. A compound as claimed in claim 1 or 2 wherein X is
CO,H, CN or No

—(CO¥w

N—N

2
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To a-suspension of NaH (60% di spersion in mneral oil; 33 ng, 1.40 mmol) in
5 BVF was added 2-nethyl-4-trifluoronethyl-5.6,8-trihydro-7H pyrido[2, 3-
dl pyrimdin-7-one (0.32 g, 1.40 nmol) at roomtenperature. After 30 mn.
2-[5- (chloronethyl)pyridin-2-yl]benzonitrile (0.32 g, 1.40 mml), prepared
as described in Step 7 of Exanple 5, was added. The mi xtur8H@a888PrEPed for
42 h, diluted with water, and extracted with CHerr]CJ[err]. The conbi ned
extracts were dried (MgSO err]) and 138 -concentrated to give 0.51 g (86%
of product as a yellow foam [err]H NVR (DMSO-d[err]): [err] 2.58 (s, 3H),
2.86 (t, J=7.6 Hz, 2H), 3.11 (t, J=7.6 Hz. 2H), 5.31 (s, 2H), 7.62 (m 1H),
7.85 (m 5H), 48.7 St ep

2- Met hyl -4-tri4fl u%r ((frsr%r? nd %980?%%1‘1‘ m CJ[TJGm[:& Y}iﬁ?ertl?%z%?eS yl ) phenyl
]- 15 3- pyr f@FA et I] 7H-pyr|do[2 3 dpRyrim din-7-one A nmixture of
2-methyl -4-trifluoronethyl-5,6,8-trihydro- g‘ »H( 2- cyanophenyl ) -
3-pyridinyl]nmethyl]-7H pyri Rg,[z gZM-one (0.50 g, 1.23 nmmol),
NaN[err] (0.08 g, 1.23 rrm)l) trtﬂn butylfin chloride (0.40 g, 1.23
mrol) in xylenes (9 m) 20R* At edrahgeny ef lux for 48 h. 1IN HC (1.2
nL) was added and the mixt ueeyivas Mil uted CHm@rr]C[err], washed with
wat er, drled(l\/gSCIerr])q and c grification byflash
chrorratography (5% MeOH CH[ err] erl 1) gave a foam Trituration with 10%
Et OAc/ et her gave 0.145 g (25 of NMrothict as an off-white solid, np 189-
191[err]C. 25 1H NVR (DVBO-d[err]) [err] 2.55 (s, 3H), 2.82 (t, J=7.0 Hz,
2H), 3.07 (t, J=7.0 Hz 2H), 5.20 (s, 2H), 7.31 (d, 1=8.0 Hz, 1H), 7.65 (m
5H), 8.39 (s,whepeian&', &fcRY cand(rt raté e:rrrcieli{aarddd‘d[]qr ], OmeéEhyb, 65; H,

3.67; N, 24. Ot?rffkfﬂgroﬁ’et%@lz;zmﬂls # dr Wherfh 4% 1 RS taken

together with R3 comprises a double bond; n is 0 to 1;

arl is
\ ¥/ ) N/ s \ N/

or a pharmaceutically acceptable salt thereof.

5. A compound as claimed in claim 4 which is
2,4-dimethyl-5,6,8-trihydro-8-[(2°-(1H-tetrazol-5-
y13(1,1-biphenyl]l-4-ylimethyl]l-7H-pyrido[2, 3-
d]lpyrimidin-7-one or a pharmaceutically acceptable salt
thereof.

6. A compound as claimed in claim 4 which is
2,4-dimethyl-5,7-dihydro-7-[[2"-(1H-tetrazol-5-y1)[1,1-
biphenyl]-4-yllmethyl ]-6H-pyrrolo(2,3-dlpyrimidin-6-one
or a pharmaceutically acceptable salt thereof,

or

5,7-dihydro-2-methyl-7-{{2 -(1H-tetrazol-5-yl1)[1,1-
biphenyl]-4-yllmethyl]-4-(trifluoromethyl)-6H-

A



- 317- ‘Exanple 7
2, 4-bi nethyl-=5,6,8tri'hydro-8-[[5-[2-(1H tetrazul -5-yl) phenyl]-2-

pyri di pyrido[ 2, 3-d] pyri m din-7-one 5 Step 1)

(6- mm‘mﬁntbiﬁm)tn f1 uoronet hanesul fonate To a stirpgad.95e9Lpg (00
sol L oM oXy- 6-nmet hyl pyridine (14.0 g. 0.128 nol) in pyridine (70
m.) was added trifl uoronet hanesul fonic %nhydri de (39.8 g. 0.141 nol)

dropwi se. The mixture was stirred at Tobmtenperature for 5 h. Water was 10
added and the m xture was extracted with ether. The extracts were washed
with brine, dried (MgSq err]), and concentrated to give 27.3 g (88% of
product as approwmiodia,.3 {Ekg}tHmME (DEhrel[er rd )phdemateltbaldy 3H), 7.45
(d, J=9.2 Hz 190 = , 2.3 Hz, 1H), 8.60 (d, J=2.3 Hz, 1H).
15 Step 2) af%— tta%)yl%pysﬁi'g:l n%éé-gg/%{"fifl uor onet hanesul fonate N-Oxi de To a
stirred solution of (6-nethylpyridin-3-yl)trifluoromethanesul fonate (27.3
g, 0.113 nol prin CH err]C[err] (140 nm) was added nCPBA (21.5 g, 0.124
nol) in portions. After 16 h, the precipitate was renoved by filtration and
the filtrate was 20 concentrated. Purification by flash chromatography
(2% MeOH/ CH[ 2F mpEhjydrr]-k rgafila:fonte tth 1363949 6 OF - tor Didpdt o-a8-E02 OF [ BEs

crystals, np B [k [rar ry Kl 4 G rd): .36 (s, 3H),
7.56 (dd. Jzﬁééfé%?zf%%z’,ﬁrkﬂ @Lﬂ_*%‘%f%%% i p’gﬁ{ﬂ’g‘?eg (d, J=2.3 Hz,
1H). 25  StEpPeFipédipdioanfetds pahanmeeeyt 32l iy Leferetaahessfibnate To
stirred, cootrdré&B8€) (6-nethylpyridin-3-yl)trifluoronethanesul fonate N

or

2,4-dimethyl-5,6,8-trihydro-8-[[6-[2-(1H-tetrazol-5-yl)
phenyl])-3-pyridinyl lmethyl}-7H-pyrido[2,3-dlpyrimidin-
7-one or a pharmaceutically acceptable salt thereof,

or

2-methyl-4-trifluoromethyl-5,6,8-trihydro-8-([6-(2-(1H~-
tetrazol-5-yllphenyl]-3-pyridinyl Jmethyl]-7H~
pyrido[2,3-d)]pyrimidin-7-one or a pharmaceutically
acceptable salt thereof,

or

2,4-dimethyl-5,6,8~trihydro~-8-{[(5-({2-(1lH-tetrazol-5-yl)
phenyll-2-pyridinyl Jmethyl]-7H-pyrido(2,3-dlpyrimidin-
7-one or a pharmaceutically acceptable salt thereof,

or

2,4,6-trimethyl-5-6,8-trihydro-8-[[(2°-(1lH-tetrazol-5-
y1)([(1l,1-biphenyl]l-4-yllmethyl]-7H-pyrido(2, 3-
dlpyrimidin-7-one or a pharmaceutically acceptable salt
thereof,



oxi dé (2570 g, 0.097 1ol) was added trifluoroacetic anhydride (69.0 ni,
0. 487 m xture was stirred at roomtenperature for 30 mn
then hrerg“mﬂ liﬂ;ﬂjlﬂ ﬁiﬂefl ux for 1 h. The m xture was cooled to room
nper at Wr ecand osaqueous NaHCO err] (400 nL) was added. A'm,e 9r8e§9u
mxture was extracted with CHerr]d[err] and the extracts were washed W|th
brine, dried (MgSO err]), and concentratéed. Purification by flash
chromat ography (2% MeOH CH err]d[ertH}t gave 10.0 g (40% of product as a
colorless oil. 35 [err]H NVR (DVSO-d[err]): [err] 4.60 (s, 1H), 5.60 (s,
1H), 7.64 (d, J=8.8 Hz, IH), 8.03 (dd, J=8.8 Hz, 2.8 Hz, 1H), 8.67 (d,
J=2.8 Hz, 1H)or Step 4)
2-(2-tert-But 1 tetrazol - phe yItr|- but nane To a cool ed
(-78[err] 0 s)(glcut :_c';?n (Sefnsl”}ge'rt 5%1’1 C(f%}%%“p é? TPl et razol e (12.3
g, 0.043 nol), prepared as descras e@ in Step 3 of the Exanple 3 alternative
5 synthesis, in THF (80 nliL) ed 1. 6M nBuLi in hexanes (32.7 nL.
0.052 nol). After 1 h, tri-gagu nAhloride (17.1 g, 0.052 nol) was
added and stirring was continu h at -78C. The m xture was warmnmed to

roomtenperature and stirred f 24 Z~Mat er was added and the m xture was
extracted with ether. The conbi ned xtr cts were washed with water, brine,
dried (MyST err]), and concentrak &gt a 10 brown oil. Excess

tri-n-butyltin chloride and renai ni ng startlng materi al were renoved by
distillation ypdee RAlghgraceydm gd gla\ﬁe agxd( ?%r@fagr ggggheas 1@, br own
oil. [err]H NI\/R DIVBOd%rr] [err] 078 , 3°(t. J=8.3
Hz, 6H), 1.21S¢@Mel) Wit %’mare’lll) °°9‘P4>3‘"(dd°f3 rgga 1H) 7 45 (d, J=8.5
Hz, 1H): 7.60 (dd, J=8

1 1 2

z -(CHZ)m-Ar -Ar

where m, Arl and Ar2 are as defined above and Zl is a

leaving group or

(d) removing the protectlng group from a compound of
formula I wherein X 1is
-—-(( }*R‘
N..-N

where'R6 is tert.butyl, tri-n-butylstannyl or

triphenylmethyl, to give a compound where R6 is

hydrogen
or
(e) reacting a compound of formula I wherein X is -CN

with an azide reagent to give a compound of formula I

. . N
wherein X is ,jTN
(£) forming a salt of the compound of formula I with

an inorganic or organic acid or base
or

(g) converting a compound of formula I or a salt
thereof to an N-oxide thereof by means of a

peroxidising agent.
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Hz. 2.3"Hz, 1H), 8.0 (dd, J=8.5 Hz, 2.3 Hz, 1H). 15 Step 5)
2-tert-Butyl-5- [2 [ (2- hydroxyrrethyl)pyrldln 5-yl ] phenyl]terrazole A m xture
of (6“! ﬁﬂi’ﬂ”ﬂm i din-3-yl)trifluoronmethanesul fonate (5.0 g, 0.019

nmol ), m"lll—l-tet razol - 5-yl) phenyl tri-n-butyl stannane (9.5 g,
0.019 20 nol )" Bi s¢triphenyl phosphi ne) pal | adi um chl ori de X@P798§9-8P97
nmmol ), Cul (0.37 g, 1.9 nmmol), and DMF (30 nmlL) was heated at 100C for 18 h.
20% Aqueous KF was added and the m xturgywas stirred at roomtenperature
for 30 mn. The precipitate was renoved by filtration and the filtrate was
extracted with ether. The extracts were washed with NH err] CH, saturated
aqueous NH err , water, brine, dried (MgSgerr]), and 25 concentr at ed.
Purification by flash chromat ography (5% Et QAc/ hexane) gave 0.5 g (8% of
product as a yellow oil. [err]H NVR (DVBO-d[err]): [err] 1.55 (s, 9H), 4.56

d, J=6.0 Hz, - — O _ 8 8.8 74 60
ElH) 7.90 (dd, gﬂsdgm@h@l ?Jﬁgz - %I%(f %é’el JS('g’l AR %héﬁl e4p 6)(m
2-tert-Butyl - SYEimﬁfﬁyﬁrloﬁ@n@b’ﬁwdﬂgﬁr@dlddwrm ‘]°c’@ FzA e A nmixture.

- of 2-tert-butypharhdckt?ikedngxuiiebtlabler isdii1t- 2nddddrenyl Jtetrazol e (0.50
g, 1.62 mmol), triphenyl phosphine (0.51 g, 1.94 nmol ), and CBr4 (0.64 g, 35

1.94 mmol) in THF (30 n.) was stirred at roomtenperature for 16 h. The
m xt ure was? eondeprpaeed drd puephirdagi anclompbluash cdhrmmi agr aphe/int 20%

Et OAc/ hexane) fayfich comprises

(a) condensing a pyrimidine of formula

COOR’
R3
RY S (CH)q 3

(CH2)p .
L L

R N A!
wherein Rl, R2, R3, Rq, Rs, n and p are as defined in
claim 1, z! is a leaving group and R’ is a lower alkyl
group, with an amine of formula

1 2
HZN-(CHZ)m-Ar -Ar
where m, Arl and Ar2 are as defined in claim 1
or
(b) reacting a bicyclic compound of formula

R3 O

I/ﬂlllllmllllllllll"/ _1

2
where Rl, R, R3, R4, Rs, n, m, p and Arl are as

defined in claim 1 with an aryl boronic acid or an

)\

arylstannane in the presence of a palladium catalyst



0.40 @ (6699 of product™as a colorless oil. [err]H NVR (DMSO-d[err]): [err]

1.56 (s, 9H), 4.7 ﬂm 7.60 (m 5H), 7.95 (dd, J=8.8 Hz, 1.6 Hz, 1H),
8.28 (d, m‘g\\\wﬂ‘&m{“ Step 7)

2, 4- D net W8, G-w rishydro-d-[[5-[2- (1H-tetrazol -5-yl ) phenyl] - 2-
pyridinyl ] et Ayl | - 7H pyri do[ 2, 3-d] pyri mi di n-7-one To a sti r R -8HEIER on
of NaH (60% di spersion in mneral oil; 41 ng, 1.03 10 nmmol) in DMVF (1 )
was added 2, 4-di nmethyl -5,6,8-trihydro-7H$Yr-H do[ 2, 3- d] pyrimdin-7-one (170
ng, 0.94 mmol ), prepared as described in Step 1 of Exanple 5. After 30 mn.
a solution of 2-tert-butyl-5-[2-[(2-bronmonethyl)pyridin-5-

yl ] phenyl Jtetrazol e (350 , 0.94 mol).in DVF (5 nL s ;added .and t he

n xt ure was st?srz‘r e&f%?o%eng§ gﬂ% Y KR T £ 9ad ‘E:‘B'ﬁ%%ﬂf‘%ia\l\gd,f"tr&? 7 [}p in

Et OAc, and washed 15 with water. He organic phase was dried (MgS(Jerr]),
concentrated, and purified b§\flagh chromat ography (3% MeOH/ CH err]d [err])
to give a yellow foam The ;‘o?wvé%hezﬁ%}g in 6N HCl (2 nL) for 16 h,

cool ed, and the pH was adjust#&d to AN T P50 NaOH. The mi xture was
extracted with CHC [err], ganéHihe colfbi ned exttacts were dried (MgSOerr]),
and concentrat ed. Trituration\(@g@{ et her gave(40 ng (10% of product
as a white 20 solid, np 208-20 U] . [err]H NVMR (DVBO-d[err]): [err]
2.35 (s, 3H), 2.37 (s, 3H), 2. 782t 'NI=FR9 Hz, 2H), 2.90 (t, J=7.9 Hz, 2H),
5.30 (s, 2H), 7.10 (d, J=8.8 Hz, 1H), 7.36 (dd, J=8.8 Hz, 1.6 Hz. 1H), 7.60
(m 4H), 8.23 (d, J=1.6 iz, JdH) .31 R (KBrq cnferr]): 1690. 25 Anal. calcd
for Clerr]H er W§%ai & CR64.87; and RBo;ane DydeperdanslycH.cdoper H,
5.16; N, 27.2231xyl containing 1 to 6 carbon atoms, or perfluorcalkyl

5

containing 1 to 6 carbon atoms; R~ is H or when n is 1
R> taken together with RS comprises a double bond, n is
0 tol, pis 0 to 2, m is 0 to 3; art is

wherein W is H, lower alkyl containing 1 to 6 carbon
atoms, halogen, hydroxy, or lower alkoxy containing 1
to 6 carbon atoms; Ar2 is

== _X =X ==\, X = %
. , or N
wherein X is

Ny

CO.H. CN, or —Oee

NN

wherein R6 is H or tert-butyl; and the pharmaceutically

acceptable salts thereof which comprises

a) reacting a compound of formula 1
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Exampl e 8

2,4, -Tri methyl-- trlhydro 8-[[2'-(1Htetrazol -5-yl)[1, 1- bi phenyl]- 30
4-yl] et hyI 3 d] pyri mdin-7-one Step 1)

2, 4- Di met hy H m Mus [[2'-cyano[ 1, 1- bi phenyl ] - 4- yI4HfetBAT B8+
pyridof[ 2, 3- - Ip-a stirred suspension of NaH (60%
di spersion in mneral oi’l ; *0. 115 g, 4.80 mmol) in DM (5 nL) was added

2, 4-di net hyl -5, 6, 8- trlhydro 7H pyri do[ 2, 3- d] pyrimdin-7-one (0.85 g,
4.80 mmol ), prepared as descri bedCOagt St ep 1 of Exanple 5. After 45 mn.

2- [ 4- (brononet hyl ) phenyl | benzgpi |Iéi (.00 g, 3.7 mol) in DVF (4 nL) was
added and the m xture was stirg Hr,p@mterrperature for 18 h. Water was

added and the nmixture was extraghed Wwith CHerr]C[err]. The extracts were
concentrated and 5 the crude produ purified by flash chromat ography
(2% MeOH CH err]C [err]). Trituration vvith et her gave 0.80 g (60% of
product as a yellow solid, np 133- ]G [err]H NVR (DVSO-d[err]):

[err] 2.37 (s, 2H), 2.45 (s, 3H), 2.76 (t, J=7.9 Hz, 2H), 2.88 (t, J=7.9
Hz, 2H), 5.27 (s, 2H), 7.42 (d, J=8.2 , 2H), 7.50 (d, J=8.2 Hz, 2H), 7.58
(m 2H, 7.77 1H), 17.932(d, 3J=746 , 1H). 10 Step 2)

2,4,6-Trimet hyﬂg*egeatrs filnh%droB%s[Fz- EH;E}ana[ens? Bi Bﬁény“ls] defiredet hyl - 7H
pyri do[ 2, 3- d] pwovd diwkth cae deinecopl edrnulCp sol uti on of

2, 4-di net hyl - 5, 6,8-tri hydro-8-[[2' -cyano 15

bi phenyl ]-4-yl]nmethyl]-7H pyrido[2, 3-d] pyri mdin-7-one (0.40 g, 1.10 mmol)
in THF HaN— (CH L o1y

2

wherein m and Ar1 are as defined above, and Y is a
para-bromo or para-iodo group, to produce the compound
of formula 3

30
RS 27 N7 (CHZ)"'\AHY

- ECH) n
{CH ,_),—/L N

wherein Rl, Rz, R3, R4, RS, n, m, p, Arl, and Y are as

defined above; and reacting the compound of formula 3
with an arylboronic acid of formula 4

?(OH)z
Ar
4

wherein Ar2 is as defined above, in the presence of a
palladium catalyst, and optionally when RS is a
tert-butyl group removing the protecting group by
acidic hydrolysis, to yield the compound of formula 1
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(2.0 nlL) .was added LDA (2M 0.55 nL, 1.10 mmwol ). After 45 min. Mel (0.16 g,
1.15 mml) was added and the m xture was allowed to warmto room

t enpera for 18 h. The m xture was concentrated and

partiti mmmwmmmmﬂ r and CHerr]d[err]. The organic phtse8&3-ER i ed
(MySq err']) “and cbncent'rated to give an orange oil. 20 Purification by

fl ash chromat ography (60% Et QAc/ hexane)-d@dve 0.15 g (36% of product as a
yel l ow solid, np 153-156C. [err H NVR (Dl\/BOd[err]) [err] 1.21 (d, J=6.3

Hz, 3H), 2.37 (s, 3H), 244( 260(m 1H), 2.80 (m 1H), 3.05 (dd,
J=9.6, 6.0 Hz, 1H), 5.21 (d, leﬁ) 7.39 (d, J=8.3 Hz, 2H), 7.49
(d, J=8.3 Hz, 2H), 7.58 (r@,__( EC g1, 2. 91 (dd, 25 J=6.9, 0.9

Hz, 1H). Step 3)

24,6 Tri nmet hyl - 5, 68tr|hyd MHtetrazol -5-yl)[ 1, 1- bi phenyl ] -4-
yl ] methyl ]-7H pyri do[ 2, 3- d]pyrlmd n- 7! one 30 A m xture of
24,6tr|rrethyl 5,6, 8-tri hydro- N7 CYAaNno[ 1, 1- bi phenyl ] - 4-

ylJmethyl ]-7H pyrido[ 2, 3-d] pyri m din-7-one (0.57 g, 1.50 mml), NaN err]

(0.13 g, 1.90 nmmol ), and tri-n-butyltign chloride (0.62 g, 1.90 mvl) in

xyl enes (5 nL) was heatfd@%?ler refI ux gor 48 h. The nixture was cool ed and
AN HCl (2 nl) wheasramuem [Er;]Randeat er wer @ ,added, and Arhe &igyani c
phase was drieg % fod 35 concentrated. Recrystallization from
Et OAc gave O. 25 g (39‘V§ti product as a white solid, np 161-163[err]C.
[err]H NVMR (DVSO-d[err]): [err] 1.19 (d, J=6.7 Hz), 2.37 (s, 3H), 2.43 (s,
3H), 2.59 (m 1H), 2.80 (m 1H), 3.02 (dd, J=15.7, 7.0 Hz. 1H), 5.12 (d,
J=15.0 Hz, 1H)9’. 5'£2process as claimed in claim 8 in which the

compound of formula 4

?(OH)z
AR
4
wherein Ar2 is
=X = _ X
et o 5
v TN ' /A /
\_ 7/ N./) \_y
wherein X is
—Cle
N—=N

wherein R® is tert-butyl; is prepared by a process
which comprises treating the compound of formula 5

Ar>—Br

5
wherein Ar? is as defined above, with Mg and a trialkyl

borate, B(OR7) 3 wherein R7 is lower alkyl containing
1 to 6 carbons, in an aprotic solvent to yvield after
acidic or basic workup the arylboronic acid of formula
4
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(d, J= 150 Hz , 7:00-(dy-J=8.0 Hz, 2H), 7.18 (d. J=8.0 Hz. 2H), 7.57

(m 2H)". mple 9
. 4- Di met hyﬁﬂm m @# 20l -5- yl)[ll)l bi phenyl]-4-yj ] gtdvdd ¢ dHep
kn-

yr|d0[234*]pyr|m Ste

2,4-Dinethyl -8-[[ 2 -cyano[l 1- b| phenwls] = 4-yl ] met hyl ] - 7H pyri do[ 2, 3-

d] pyrim din-7-one Using the sane procedure as described in Step 1 of
Exanple 8, to a stirred suspension of NaH (60% di spersion in mneral oil)
in DMF add 2, 4-di net hyl -7H 15 aoRY, i do[ 2, 3-d] pyri mi di n-7-one, prepared
according to T. Sakanoto, et aIl em Pharm Bull., 1982, 30, 2410.
After 45 mn, add 2-[4- (br‘dzrmrret hyl ) phenyl ] benzonitrile in DVF and
stir the mxture at roomtenperature for 18 h. Add water and extract the
m xture with CH err]C [err]. Concentrate the extracts and purify the crude

product by fbﬁggeqmqp%ogaggydég/ﬁg@%%err] Cl[err]). Trituration 20

with ether gives the product. St ep
2,4-Dimethyl-8-[[2'-(1Htetrazol - yI)[1 1- bi phenyl ]-4-yl]methyl]-7H
pyrido[ 2, 3-d] pyri m di n-7-one 25 Usi ng the sane procedure as

d i bed i t f h

Zeéslc{:l: rrgt h;/ln ep pgiyaanoféim‘a )bga%e‘gg'f’ giﬂﬁ% ?ﬁ%hn?cﬁ-nﬁ/n 500["?%" cﬂ pyrim
di n- 7-one, Néhl[letlerd] irgrehyt rone- @ﬁtql@&nschl bei eaind @yl enes under refl ux
for 48 h. Co%‘bagh‘gdgggitgaq da@g@bggbtp cb@rit}., Add CHC [err] and water,

and dry (MgS™4) and concentrate the organic phase Recrystal lization from
Et CAc gives the product. 30
11. A compound as claimed in any one of claims 3 to 6

for use as a pharmaceutical.

12. A compound as claimed in any one of claims 3 to 6
for use in treating hypertension or congestive heart

failure.

13. A compound as claimed in any one of claims 3 to 6
for use in preventing or treating restenosis following
angioplasty in a mammal.
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. _ : Rons3-7 HoS
- 36 - CLAIMS 1. A conpound of forrmula | [err] wherein Rerr], Rerr],
Rlert] and Rerr] are independently H, |ower alkyl containing 1 to 6
carbon atons, or perfluoroal kyl containing 1 to 6 carbon atons; R err] is H
or when nis 1 Rerr] taken together wté R err]l..conprises..a. double“hond, -
isOtol pisOto 2, mi 0(;)(7t03 Arferr] “Sﬁ[" WS H, S

al kyl containing 1 to 6 carpon &ldnB hal ogen,
containing 1 to 6 car borf’ AL Qs [err] mh’r
Rlerr] is H tert-butyl, ®tri-§ ey yl stannyl, oriit heny! |

phar maceutical |y accept abI(GHsa t ereof ; or aniNexi:de ther__,@f,,.‘, 3.
conpound as clainmed in claim1 {hiclf has the fornula |1 C

R N Tg!

Gﬁm:

wherein Rl, Rz, R3, R4, RS, n and p are as defined

above, Zl is a leaving group such as halogen (eg
chlorine), a'methanesulphonyléxy group or a
p-toluenesulphonyloxy group and R7 is a lower alkyl

5 group with an amine of formula

| 1.2

HZN—(CHZ)m—Ar -Ar

where m, Arl and Ar2 are as defined above

or

(b) reacting a bicyclic compound of formula

R O

R‘M CHy)
Rs—-(CH'),, N/( “r=arty
|
(CH)s—1% j\
R? SN R!

where Rl, Rz, R3, R4, Rs, n, m, p and Arl are as

10 defined above and Y is a para-bromo or para-iodo group
with an aryl boronic acid [such as a compound of
formula ArZB(OH)2 where Ar2 is as defined above] or an
arylstannane in the presence of a palladium catalyst
or

15 (c) condensing, eg in the presence of a base such as

NaH, a bicyclic compound of formula
R
R*
’I
R—(cH,
(CHY)g /T:

R N~ TR! .
This is the replacement sheet
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* AHP-9869-EP - 37 - [err] wherein Rerr], Rerr], Rerr] and Rerr] are
i ndependently H, |ower alkyl containing 1 to 6 carbon atons, or
perfluoroal kyl containing 1 to 6 carbon atonms; Rerr] is Hor when nis 1
Rlerr] taken together with Rl err] conprises a double bond; nis 0 to 1;
Arferr] is [err] Ar[err] is [err] wherein Xis wherein Rerr] is H,
tert-butyl, tri-n-butylstannyl, or triphenylnethyl; or a pharmaceutically
acceptable salt thereof. 3. A conpoundla@s-clained in claim1 or 2 wherein X
is CJerr]H CN or [err] AHP- 9869- EP

and the trachea cannulated with PR 240. Either one

femoral artery and both femoral velns or the carotid
artery and the <corresponding jugular vein are
cannulated with PE S0. If the jugular vein is
] cannulated, two cannulas are placed in the one vein.
The initial portion of the duodenum (just distal to the
stomach) is cannulated with PE 50 via a small midline
incision. Arterial pressure and heart rate are
measured from the arterial cannula. Ten to 15 min are
10 allowed following surgery for stabilization of arterial
pressure. Ganglion blockade 1is then produced by
intravenous administration of mecamylamine at 3 mg/kg
(1 mL/kg of a 3 mg/mL solution). Ganglion blockade
causes a fall in arterial pressure of about 50 mmHg.
15 Mecamylamine is given every 90 min throughout the
remainder of the experiment. An A II infusion is then
begun into the other venous cannula at 0.25 pg/kg min

(at 9.6 uL/min). The A II infusion returns arterial
pressure to or slightly above the control level. Once
20 arterial pressure has stabilized with the A 1II

infusion, baseline values for mean arterial pressure
(MAP) and heart rate are taken. The test compound,
suspended in methyl cellulose, is then administered gigi
the duodenal cannula at 0.1, 3, or, 30 mg/kg in a
25 volume of 1 mL/kg. Mean arterial pressure and heart
rate values are tabulated at 15, 30, 60, 90, 120, 150,
180, 210, and 240 min after administration of the test
éompound. For example, the product of Example 1
administered at 3.m§/kg id lowered the A II dependent
30 blocod pressure by an .average of 41% four hours

post-administration.

As illustrated above the compounds of this
invention are effective A II antagonists and therefore

This is the replacement shee!
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"- 38 - 4. Agonpound as clained in claim3 which has the formula Il [err]
wherein R err], Rerr], Rerr] and R err] are independently H, nethyl,
trifluoromethyl; Rlerr] is Hor when nis 1 RS taken together with Rlerr]
conprises a double bond; nis Oto 1; Ar[err] is [err] or a
pharmaceutically acceptable salt thereof. 5. A conpound as clained in claim
4 which is 2,4-dinethy|-5,6,8-trihydLo-%-L[Z'-(1FLtetrazoI-5-
.yI)[1,1-biphenyl]-4-y|]nethyl]-?H—pyri&o[Z,S- d] pyri mdin-7-one or a
pharmaceutically acceptable salt thereof. 6. A conpound as clainmed in claim
4 which is 2,4-dinethyl-5,7-di hydro-7-[[2'-(1Htetrazol -5-yl)[ 1] 1-

bi phenyl ] -4-yl ] methyl]-6H pyrrol o[ 2, 3-d] pyri m di n-6-one or a

phar maceut i @9 ysefebt &t et sedtindidrgpdrtension. They are also of

5, 7-di hydr o3gnRt hyl g 7- [ [ 2pe(! Bahaededle O-4F) [ Ackht d chronic
bi phenyl ] - 4-yl ] met hy! ] - 4- Pl ; flahe r?e?’téﬁ’ﬁ)-aﬂ chke and ¢

congestive heart fallure, primary and secondary

pulmonary hyperaldosteronism, secondary

5 hyperaldosteronism, primary and secondary pulmonary

hypertension, hypertension associated with oral
contraceptive use, vascular disorders such as migraine,
Raynaud’s disease, luminal hyperplasia and the
atherosclerotic process, renal diseases or renal
10 complications of other diseases or therapies such as
proteinuria, glomerulonephritis, glomerular sclerosis,
.sclerododerma, diabetic nephropathy, end stage renal
disease, renal transplant therapy and others. These
compounds will also be useful in the treatment of left
15 ventricular dysfunction, diabetic retinopathy,
Alzheimers disease, in the enhancement of cognition, in
treatment of elevated intraoccular pressure, and in the
enhancement of retinal blocod flow. These compounds
will also be useful as antidepressants and anxiolytics
20 and in the prevention or treatment of restenosis
following angioplasty. The application of the
compounds of this invention for these and similar
disorders will be apparent to those skilled in the art.

Specific procedures are described in the following
25 experimental examples. These examples are given to
illustrate the invention and should not be construed as

limiting the 1invention set forth in the appended

claims.

The 'H-NMR data given in the following examples are
in ppm.
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" pyrrolo[2,3-d] pyrimdin-6-one or a pharmaceutically acceptable salt
thereof, or 2-nethyl-4-trifluoronethyl-5,6,8-trihydro-8-[[2'-(1H
tetrazol -5-yl)[1, 1- bi phenyl]-4-yl]-7H pyrido[2,3- d]pyrimdin-7-one or a
pharmaceutically acceptable salt thereof, or
2,4-dinmethyl-5,6,8-trihydro-8-[[6-[2-(1Htetrazol -5-yl)
phenyl]-3-pyridinyl]nmethyl]-7H pyrido[2,3-d] pyrimdin- 7-one or a
.pharmaceutically acceptable salt thereqgf, or
2-methyl -4-trifluoronethyl-5,6,8-trihydro-8-[[6-[2-(1H
tetrazol -5-yl)phenyl]-3-pyridinyl nmethyl]-7H pyrido[2, 3-d] pyrimdin-7-one
-or a pharmaceutically acceptable salt thereof, or
2,4-dinmethyl -5,6,8-trihydro-8-[[5-[2-(1Htetrazol -5-yl)
phenyl ] -2-pyridinyl]nmethyl]-7H pyrEdah@l&sd] pyrim din- 7-one or a
pharmaceutically acceptable salt t gég g ?r
2,4,6-trinmethyl-5-6,8-trihydro-8-][ -§ $+ etrazol - 5-
yl)[1, 1- bi phenyl ] -4-yl]nethyl]-7H pyrido| 2, 3-

2,4-Dimethyl-5,7-dihydro-7-{[2°-(1H-tetrazol-5-yl3{1, 1~

bi-phenyl]-4-yl]Imethyl])-6H-pyrrolo{2,3-d]lpyrimidin-6-
5 " one -

Step 1)
Ethyl (2,6-Dimethyl-3H-pyrimidin-4-on-5-yl)acetate

A mixture of NaOEt (0.060 mol) in EtOH (prepared from
1.6g of Na in 100 mL of EtOH), acetamidine
10 hydrochloride (6.5 g, 0.069 mol), and diethyl
2-acetylsuccinate (15.0 g, 0.060 mol) was heated under
reflux for 16 h. The mixture was concentrated, taken
up in water (50 mL), and acidified with 2N HCl (12 mL).
The aqueous mixture was extracted with CH2C12, and the
15 extracts were dried (MgSO, ) and concentrated.
Trituration with ether gave 3.9 g (27%) of product as a
white solid, mp 175-177°C.
"H NMR (DMSO-dg): S1.10 (t,3H), 2.15 (s, 3H), 2.25 (s,
3H),3.20 (s.2H), 4.05 (g. 2H), 12.20 (br s, 1H).

20 Anal.calcd for CyoHy N0, 57 313:H.6.71; N,13.32

Found: €.57.10; H, 6.63; N,13.25

Step 2)
Ethyl (4-Chloro-2,6-dimethylpyrimidin-5-yl)acetate
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“ d]lpyrimdin-7-one or a pharmaceutically acceptable salt thereof, - 40 -
or 2,4-dinethyl-8-[[2'-(1Htetrazol -5-yl)[1, 1- bi phenyl ] - 4-

yl Jmet hyl ] - 7H pyri do[ 2, 3-d] pyri mi di n-7-one or a pharnaceutically acceptable
salt thereof. 7. A process for preparing a conpound of fornmula | [err]
wherein R err], Rerr], Rerr] and R err] are independently H, |ower alkyl
containing 1 to 6 carbon atons, or perfluoroal kyl containing 1 to 6 carbon
atoms; R is Hor when nis 1 Rlerr] taken together with R err] conprises a
double bond, nis 0Otol, pis O0Oto 2 mis O0Oto 3; Arferr] is [err]
wherein Wis H, lower alkyl containing 1 to 6 carbon atons, hal ogen,

‘hydroxy, or |ower al koxy containing 1 tg 6 carbon atons; Ar[err] is [err]
wherein X is _

A mixture of ethyl (2,6-dimethyl-3H-pyrimidin-
4~-on-S5-yl) acetate (1l.13 g, 5.4 mmol), phosphorus
oxychloride (10 mL), and N,N-dimethylaniline (1.3 mL,

10.3 mmol) was heated under reflux for 3.5 h. The
5 reaction mixture was concentrated, poured onto ice, and
the resulting mixture was extracted with ether. The

combined extracts were washed with water, dried
(MgSO4), and concentrated to give l.2g (98%) of product
as a yellow oil.

1

10 H NMR (DMSO-d): & 1.20 ¢t,3H), 2.20 (s, 3H), 2.60

(s, 3H), 3.80 (s, 2H), 4.10 (g, 2H).
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'iCCIerr]H wherein Rerr] is H tert-butyl,
tr| - n butlmHMJ!III I“ﬂjltl“l phenyl met hyl ; or a pharmaceutically acceptable

- Lt heredf ;* or N- oxi de_t hereof; which process conprises (a)
condensmg a pyrimdine of fornula{e'f(?] whereln Rlerr], Rerr], Rerr],
Rlerr], Rergt, nand p are as defined in formula I, Zerr] is a |leaving

group and R err] is a lower alkyl group, with an am ne of formula
Herr]N-(CHerr]) -Ar[err] -Ar[err] where m Ar[err] and Ar[err] are as
defined in foryauhamken 1£bl[[zr eacti-agtaabbtyskyd Yfanpoumicprafny bl ntita [err]

wh
deflrﬁe?l[ ﬁrH)f%rE‘I[“gH‘Y&rlnd - pgréRIﬁgFa Bfiﬁ’rﬁ %F‘dﬁgr? |°gndeo grg%p \?\A’r?haZn aryl

boroni ¢ aci dyRarABcaLYishanparecepthbeepsasencaeafect pal | adi um cat al yst

7. A process for preparing

a compound of formula I

R3 2
4 {CH2}m.
R .:.%/KN/ 2 AQA,Z
Sz(CH,t\
R |
(CHZ)p *

wherein Rl, R2, R3 and R4 are independentiy H, lower

alkyl containing 1 to 6 carbon atoms, or perfluorocalkyl
containing 1 to 6 carbon atoms; RS is H or when n is 1

R5 taken together with R3 comprises a double bond, n is

0 tol, pis 0 to 2, m is 0 to 3; Ar1 is

wherein W is H, lower alkyl containing 1 to 6 carbon
atoms, halogen, hydroxy, or lower alkoxy containing 1

to 6 carbon atoms; Ar2 is

= _X = X =\ % = X
wherein X 1is

COH. CN, or —{Q*Rs

N—=N

wherein R® is H, tert-butyl, tri-n-butylstannyl, or

triphenylmethyl; or a pharmaceutically acceptable salt
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L. o417 7or (c) conden5|ng, a bicyclic conmpound of forrmula [err] where

R err] “mml“];l“\m ﬁm Rlerr], Rerr], n, and p are as defined in formul a
. vmtfﬁ\ d of formla [err] where m Ar[err] and Ar[err] are
as definhed® abové and Z[err] is a | eaving group or (d) removing the
protecting group froma conpound of formula | wherein Xis [err] where
Rlerr] is tert.butyl, tri-n-butylstad®a -or triphenylnethyl, to give a
-conpound where R[err] i s hydrogen or (e) reacting a conpound of formula I
wherein X is -CNwith an azide reagent to give a conpound of formula I
wherein X is [err] or (f) formng a salt of the conmpound of fornula I wth
an inorganic or organic acid or base or

thereof; or an N-oxide thereof;

which process comprises

(a) condensing a pyrimidine of formula

7 R?

R? yan

g7 N (lCH)n Z
(CHo)p

COOR

. 4 . .
wherein Rl, Rz, R3, R™, RS, n and p are as defined in

formula I , Zl is a leaving group and R7 is a lower alkyl
group, with an amine of formula
) 1 2
HZN—(CH2 )m—Ar -Ar
where n, Arl and Arz are as defined in formula I
or

(b) reacting a bicyclic compound of formula

R O

2
.’ N (CHz)m ~Ar'Y

R%—(CH}a
]
{CHa)g

)\

4
where Rl, Rz, R3, R, RS, n, m, p and Arl are as

defined in formula I and Y is & para-bromo or para-iodo
group with an aryl boronic acid or an arylstannane in

the presence of a palladium catalyst
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;(g) conver nd of formula | or a salt thereof to an N oxide
thereoq “ﬂ ﬁﬂgg 'krOX|d|S|ng agent . -42- 5 8. A process for
preparl formula | as defined in claim7 in which Xis 10

[err] 15 wherein R6 is Hor tert-butyl; which conprises a) reacting a
conpound of formula 1 [err] wherei#lRferr], Rerr], Rerr], Rerr],
Rlerr], n and p are as defined above, with an amne of formula 2 [err]
wherein mand Ar are as defined above, and Y is a para-bronpo or para-iodo

group, to progducsablfs§REPOUHicyc1ic compound of formula
R Q
R*7‘§ I
R—ci,
g
R N7 A

where Rl, Rz, R3, R4, RS, n, and p are as defined in

formula I with a biaryl compound of formula

1 1 .2
Z -(CHz)m-Ar -Ar

where m, Arl and Ar2 are as defined above and zl is a

leaving group or

(d) removing the protecting group from a compound of
formula I wherein X is
—(O;rw
N’

where R6 is tert.butyl, tri-n-butylstannyl or

triphenylmethyl, to give a compound where R6 is

hydrogen
or
(e) reacting a compound of formula I wherein X is -CN

with an azide reagent to give a compound of formula I
wherein X is

or —(O*x

N—N

(£) forming a salt of the compound of formula I with
an inorganic or organic acid or base
or

(g) converting a compound of formula I or a salt
thereof to an N-oxide thereof by means of a
peroxidising agent.
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“of fornula 3 {errj—wherein Rlerr], Rerr], Rerr], Rerr], Rerr], n, m p,
CArferr], defined above; and reacting the conpound of fornula 3
S with an aam‘mrﬂﬂﬂmg r formula 4 [err] wherein Ar[err] is as defined
above, in thecp #fla pal | adi um cat g yst, and optionally when R6 is a
tert-butyl group renoving the protecting gfoup by acidic hydrolysis, to
yield the conmpound of formula 1 - 44 - [err] wherein Rerr], Rerr],
Rerr], err], Rerr], n, m p, Aferr], and Ar[err] are as defined above.
9. A protess as clainmed in claim8 in which the conpound of forrmula 4 [err]
wherein Ar[@rnr] iz diyddsswhisei prepasihgr 8] compound of formula I as

defined in claim 7 in which X is

10
N
CO,H, CN or —<®'\ )
—~N R -
N
15

wherein R® is H or tert-butyl; which comprises

a) reacting a compound of formula 1
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wherein Rlerr] is tert=butyl; is prepared by a process which conprises

treatin\g,g\”'m formula 5 Ar[err]-Br wherein Ar[err] is as defined
- above kmﬂ n | kyl borate, B(CR[err])[err] wherein Rerr] is
| ower al kYl %onlamnlmg to 6 carbons?3in an aprotic sol vent to yield after

acidic or basic workup the arylamﬂgnlc acid of fornmula 4 - 45 -
[err] wherein Ar[err] is as def above. 10. A pharnaceutical conposition

conprising a conmpound claimed in any one of clainms 3 to 6 and a
pharmaceutically acceptable carriger. 11. A conpound as claimed in any one
of claimse 3 to 6 for use as a pharnmaceutical. 12. A conpound as clained in

any one of dﬁyégéghtg&% for,y SﬁeanééegﬁbOQ hypertensi on or congestive
heart failure. 13. A conpoun as clarnmed 1n any one of clains 3 to 6 for

use in preventing or treating restenosis follow ng

10. A pharmaceutical composition comprising a compound
claimed in any one of claims 3 to 6 and a

pharmaceutically acceptable carrier.

11. A compound as claimed in any one of claims 3 to 6

for use as a pharmaceutical.

12. A compound as claimed in any one of claims 3 to 6
for use in treating hypertension or congestive heart

failure.

13. A compound as claimed in any one of claims 3 to 6
for use in preventing or treating restenosis following

angioplasty in a mammal.

14. The use of a compound as claimed in any one of
claims 3 to 6 in the manufacture of a medicament for
the prevention or treatment of hypertension or
congestive heart failure or for the prevention or

treatment of restenosis following angioplasty.

15. A process as claimed in any one of claims 7 to 9
wherein the final product is 2,4-dimethyl-5, 7-dihydro-
7—[[2'-(1H-tetrazol—5-yl)[1,l-biphenyl]-4—yl]methyl]-

6H-pyrrolo[2,3—d]pyrimidin-6—one or a pharmaceutically

acceptable salt thereof.
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angioplasty in a mammal . 14. The use of a conmpound as clained in any one of
claims 8 to 6 in the manufacture of a nedicanment for the prevention or
treatnment of hypertension or congestive heart failure or fgp_tBeggpEpventi on
or treatnent of restenosis follow ng angi opl asty. 15. A process as clained
in any one of clains 7 to 9 wherein thed4é+nal product is

2, 4-di met hyl -5, 7-di hydr o-

7-[[2'-(1FFtetrazoI-5-y|)[1,1-biphenyl'-4-§I!nethyl]-
6H pyrrol o[ 2, 3-d] pyri m di n- 6- one or eutically acceptable salt
t her eof .

SUBSTITUTED PYRIMIDINES

This invention relates to pyrrolo-, pyrido-, azepino-,

and azocinopyrimidines of the general formula I

R3 Q

R*< N,4CHgm
(CHﬂ, I

/k

-AQAF

useful for treating hypertension or congestive heart
failure and for preventing or treating restenosis
following angioplasty, to pharmaceutical compositions,
and to methods for production thereof.



