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I NVENTI ON METHOD OF PREPARI NG | NHI BI TORS OF
WPRHOGAHSEI7TESTERASE- 4 BACKGROUND OF THE INVENTIIQ>,L,§52(,03,0368M
FIELD OF THE | NVENTI ON The present invention is
directed to a nmethod of preparing inhibitors of
phosphodi esterase-4. In particular, this invention.-
relates to a nethod of preparing conpounds that -are
bi aryl substituted 1, 8-naphthyridin-4(lIH)-ones. 10
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gl ucagon, cal citonin, corticotrophin, |ipotropin,
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articul ar phospho iest er ase
the 1tA engey jehiile jthe sog colm@nd is called the second messenger Cyclic

adenosine monophosphate (adenosine 3°, 5’-cyclic monophosphate “cAMP” or “cyclic AMP”)

.18 known as a second messenger for hormones including epmephnne, glucagon, calcitonin,

corucotrophm hpotropm luteinizing hormone, norepinephrine, ‘parathyroid hormone; thyroid- |

.stimulating hormone, and vasopressin. Thus, CAMP mediates cellular responses to hormones

Cyclic AMP also mediates cellular résponses to various. neurotransmitters.
Phosphodiesterases (“PDE”) are a farmly of enzymes that metabohze 3,5 cychc

. nuc]eotldes to 5’ nucleoside monophosphates, thereby terminating cAMP second messenger

activity. A partlcular phosphodiesterase, phosphod1esterase-4 (“PDEA”, also known as “PDE-
¥V™), which is a high affinity, cAMP specific, type IV PDE has generated interest as potential

- targets for the development of novel anti-asthmatic and anti-inflammatory compounds. PDE4 is |
__ known to exist as at lease four isoenzymes, each of which i is encoded by a distinct gene. Each of
.. the four known. PDEA4 gene products is believed to play varymg roles in allergic and/or

inflammatory responses. Thus, it is believed that inhibition of PDE4, pamcular]y the specific
PDE4 isoforms that produce. detrimental responses, can beneﬁc:ally affect allergy and
mﬂammatmn symptoms. It would be desirable to provzde novel compounds and composmons '
that 1nh1b1t PDE4 activity. '
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ﬁy&;O@pdgj - PgatNGh étﬁﬂ'QS@E 3 693!,6’(2.21)(1 5,3!2?&541descnbe substltutcd
benzoylguamdme sodium channel blockers US. ‘Patent No 5,736,297 describes nng systems

. useful as a pho

tosensitive composition. -
U.S. Patent Nos. 5,491,147, 5,608,070, 5 622, 977 3,739, 144 5 776 958

5 780 477, 5,786,354, 5,798 373, 5,849 ,170, 5,859, 034 5,866,593, 5,891,896, and Internatlonal

Patent Pubhcatmn WO 95/35283 dcscnbe PDE4 1nh1b1tors that are tn-substztuted aryl or -

. hcteroaryl phenyl derivatives. U.S. Patent No. 5,580,888 describes PDEA mh1b1tors that are.

L styryl derivatives. U.S. Patent No. 5,550,137 describes PDE4 inhibitors that are -
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phenylarmnocarbony] derivatives. U.S. Patent No. 5,340,827 describes PDE4 1nh1b1tors that are

phenylcarboxalmde compounds. U.S. Patent No. 5,780, 478 describes PDE4- 1nh1b1tors that are

) tetra-substitute

d phenyl derivatives. Intematxonal Patent Pubhcatlon WO 96/00215 descnbes

substituted oxime derivatives useful as PDE4 mhlbltors U.S. Patent No. 5,633,257 descnbes

compounds.

- PDE4 mhlbltors that are cyclo(alkyl and alkenyl)phenyl-alkenyl (aryl and heteroaryl)
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5325(1993); and Kei Manabe et al., JAnz. Chem Soc.,
114(17):6940-6941(1992). Conpounds that include ringed
systens are described by various investigators as
effective for a variety of therapies and utilities.
For exanple, International. Patent Publication No. WO
98/ 25883 descri bes ket obenzam des as cal pain
i nhi bitors, European Patent Publication 20 No. EP
SOVIMAR vy ﬁjﬁﬂ§nﬁaﬁﬂqﬁoﬁbs. 5,679,712, 5,693,672 and
5,747,541 descri be substituted benzoylguanldlne
sodlun1channel bl ockers, U.S. Patent . 5,736, 297
desgri b rin s st enrs ul hotosenS|t|ve
oo ARy NS HAEL W e P ISERRSL ko of i
ﬁﬁimEREKQﬂJFbﬁmﬂSExa44, 5,776,953, 5,780,477,
5,786, 354, 5,798,373, 5,849,770, 5,859, 034, 5,866,593,
5,891,896, and International 25 Patent Publication WO
95/ 35283 (glescpy be PDE4 inhibitors that -are
tri-substjjtut d ar or heteroaryl phédyl
. ' 580, 888 describ_ 4 |

r| va ves

Ivatives b1 ati-onal
0400215 describes substit

. as PDE4 inhibitors. U 'S¢
Pat.ent ‘No. 5]%33, 25%.dgscri bes: PDE4 i nhigit ors
are cyclo(al kyl ‘and al kenyl ) phenyl -al kenyl (aryl. -an
heteroaryl) conpounds. -2 SUMVARY OF THE INVENTION I n
a first aspect, there is provided a nethod of
preparing a conmpound of the fornula |IX and Fornmnul a

IXax,. OOOI" HI I H C
comprnsing

Step C: reacting, in solvent A, a compound of Formula Va

wherein

-OR is a suitable leaving group; and

solvent A is dimethylaminoacetamide, dimeth.ylfonnamide, acetonifrile,
DMSO, methylacetamide, ethers or mixtures thereof’

with a compound of Formula VH or Formula VIIa



NNNN VI V'V 1 IXIXa conprising Step C
reacting, in solvent A a conpound of Formula Va OO
OR N Va wherein -OR is a suitable |eaving group;
and solvent A is dinethylam noacet am de,

di met hyl f ormam de, acetonitrile, DMSO

net hyl acet am de, ethers or m xtures thereof; with a

compound of Fo a-M.] or For nﬁlm 3 Br Br NN
OHCL VIl Vila inl{the jpresence of pallll adi um cat al-yst
selected fromthe 0 consi sting~af P(t-butyl)3-
Pd-P(t-butyl)3,] PdCi\'daI lyl)]2, Pdz (Bba) 3, [P(t-butyl)
3PdBr] 2, and conbi qati opgit hereof, and a phosphi ne

ligand in am ne base to yield a conpound of Fornul a
VIII or Formula Vi{lja 0 0 0 O OR \i{kJORL

in the presence of a palladium catalyst selected from the group consisting of P(t-butyl);-
Pd-P(t-butyl); [PAC1(allyl)],, Pd; (dba)s, [P(t-butyl) ;PdBr] ,, and combinations thereof,

and a phosphine ligand in amine base to yield a compound of Formula VIl or Formula
Viila

In a second aspect, there is provided a method of purifying a compound of

Formula IX or IXa

3a



NNMNM NNN VIII I / Villa. In a second aspect,

there is provided a nethod of .purifying a conpound of

Formula I Xor I Xa OO) OYHNANH NNMN IX M

3a conprising: conbining a conpound of Formula I X or

I Xa with an anount of a conversion solvent sufficient

to suspend the conpound and recrystallize said

compound of Fornmula I X or | Xa. In one enbodi nent,

there is provided a one pot nethod of preparing

i nt.ernmedi ates of Fornmula V, which are useful in
COMPISIRG GORMIBNG 8 cemppunghf diorpuiad X erlXgavith an oo N
coﬂNrelﬁon %tht LeerR At R3%%s p:eﬂﬁo K d{&‘f’tg#duna B&d Sacl'y%taﬁ Qvld com%ound

met hod reparin C
of Formula IX orP P J

In one embodiment, there is provided a one pot method of preparing intermediates

of Formula V, which are useful in making inhibitors of phosphodiesterase -

In another embodiment, there is provided a method of preparing compounds of

Formula IX and Formula [Xa which are inhibitors of phosphodiesterase-4:

Inhibitors of phosphodlesterasc—4 have bcen shown to be’ useful iy the trcatmcnt in

mammals of, for example, asthrna, chromc bronchitis, chronic obstructive puImonary dlsease -
‘ i(COPD) eosinophilic granujoma, psouasxs and ather bemgn or mahonant prohferatwe skin
discascs endotoxic shock (and assoclated conditions such as iaxmmtls and colic in  horses), sepuc '
shock, ulcerative colitis, Crohn’s disease, reperfusmn m;ury of the myocardmm and bram '
mﬂammatory arthritis, osteop0r031s chronic 0Iomeru10nephntls atopic dermatitis, articaria,

adult respiratory dlSU‘CSS syndrome, infant respiratory distress syndrome, chronic obstractive .
pulmonar_y disease in animals, dlabetes msxpxdus allergic rhinitis, allergic conjunctwms vernal

3b
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Formula 1 X and Fornmul a | Xa which are inhibitors of
phosphodi esterase-4: OO\~ p.. OHHNNNNMON IX

wo Xmd4/048377 | nhi bitors of phosphodl esterase- 4 hanar/heams/036806
shown to be luseful in thetreatnent in-mmmls-of.--for
exanpl e, asthma, chronic, bronchitis, chronic
obstructive. pul nonary di sease (COPD), eosinophilic
granul oma, psoriasis and other benign or malignant
proliferative skin diseases, endotoxic shock (and
associ ated conditions such. as lamnitis and colic in

- conjhirtaéss), artseptrcgencsizoatkherostlenysat hatgogalid irﬂﬂ&nm@tl@hnpﬁn cough,

A L N —

hYPE‘g$El§fFé1|09IO(5 BaFHE iacid, bastaypl ,chUgfrlrmtVIrB] mducadtsepss baseptic shock,
infla@fHhtfor! BRI AL bﬁegfa%re%ﬁauéﬁ enerit o%bb teoar%hntls cangcer,
respiratory, distress syndrone, onic O
cachgiRnBHSHS Winies SePiessiom manery @pa@@eee morgpelatidepression, acute and
chroaicl T%ﬁﬂdd@céx’fﬁrﬁtﬁ\tel disorddrh YA IRNEORS Chipbhents, PaffiflonIsease,
Alz élll g 18377 . PCT/ US2003/ 036806 “con unct Ivitls,
SIS o EoiRb 6P T e PER PRI Jgeitemour growth and
cancenmsammtommf,nonaalmssmugh rheumatoid arthritis; —
ankyl osi ng spondylitis, transplant rejection and graft
ver sus host di sease; hypersecretlon of gastric acid,

- DETSEER PES CRITHAN 5t THENVENTINd sepsi s or septic
shock, ph Bhd BABBLiLRA 1@1@ ég)ﬁ}%ﬁﬁi cgﬁ'l%'o%&do gr%ﬂ aTX may begin with 7

tissue detgener at1on, cancer,
the preparaiignp %@F@e%@ﬂf ﬁgﬂﬂﬂ’@p‘t‘es& on, menory.
i-rpai rment , m)nopol ar depression, acute and chronic
neur odegener ative disorders with infl amTat ory
conponent s,  Parki nson di seasg Abzhei ner's di sease,
. spi nal cord trauma, head inj [ tiple sclerosis,
‘tunour grow h and ' can ~eytof normal
ti ssues. 10 DETAILED -OF THE | NVENTI ON

Wauts (1991) and Protecting Groups, by Philip J, Koc1ensk1 (1994). For example Rl may be an
optlonally C1-galkyl, aryl, heteroaryl wherem the subst1tuents are selected from the group
consxstmg of aryl, C1.g alkyl;

R3 is C1.galkyl, aryl or heteroaryl optionally mono, di-, tri- or tetra-substltuted

with Halo, B(OH)p, —C=CH aryl heteroaryl, C1 loalkyl alkoxy, ketone, alcohol, triflate,
mesylate annde ester, ketone, aeetal phosphate stannane, sxlyl B(OR)2 wherem R is Cy-

galkyl or aryl

_ ORlisa sultable leavmg group such as those dlSClOSCd n standard texts ‘such ast \} o
Protectwe Groups in Organic Syithesis, 2% edition, by Theodora W. Greene and Peter G M.



In one enbodi nent the preparation of conpounds of
Formula I X may begin with the preparation of. an
wonrheroeghate of Fornmula Vi 0 0 cXTORL N 13
wherein -ORl is a suitable | eaving group such ];%sjy?%ﬁg?'é%(’s"ﬁ
di scl osed in standard texts, such as: , Protective
G oups in Organic Synthesis, 2a edition, by Theodora
W Greene and Peter GM Wits (1991) and Protecti ng
G oups, by Philip J, Kocienslu (1994). For exanple, Rl
may be an 20 opti_onal ly A _gal kyl, aryl, heteroaryl,

- comgvesiigd N t he substituents are selected fromthe group
consi st f alkyl; R3 is Cl-gal kyl, aryl
or het erglz%?% rea%tlrfcoﬁh‘irﬁ? 'ﬁBﬂEOP}HHIQ solygnit,-a egympound of Formula II:
tetra-substituted with Hal o, B(OH)2, -CCH, aryl,
heteroaryl, d _|oal kyl, al koxy, ketone, alcohol,
triflate, nesylate, am de, €ster, ketone, acet aI
phosphate, starmane, silyl, %_ﬁ)a wherein Ris d _ 25
gal kyl or aryl; 4 WD 2004/ PCT/ US2003/ 036806
conprising Step A reacti nz rﬁza non nucl eophilic
~sol vent, a conmpound of For : : CRy ' _

m2

g

wherein

' R2 is each mdepcndently Ci1- 3alkyl optionally mono or d:-subst:tuted w:[th Cy-
galkyl such as methyl or ethyl or aryl such as phenyl or heteroaryl

10 ) _wi;h a compound of Fonnula-l in t_hc présenCe of a Eas_e:

wherem

'1_5' ~ Réis. bromo or chloro, :
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2 R 12 Rl 5 wherein RZ is each:-independently

Ci _gal kyl , optionally nono or di-substituted with G -
wBakkydszrsuch as nmethyl or ethyl, or aryl, such.cqﬁlsmog,m(,so(,

phenyl or heteroaryl; 10 with a conpound of Formula I

in the presence of a base: O \ CRA NR4 wherein

15 R4 is bronmo or chloro, -5 WD 2004/048377

PCT/ US2003/ 036806 to yield a conmpound of Formula M O

‘0OnRL CCO 2N C NR 12 R ,

to yield a compound of Formula ITI.

O q _R?
I ¢c-o
1 .
R
N o N
o
I

and, -

Step B: reactmg, ina non—nucleophlhc solvent a compound of Formula ]I[

" with an amine ‘compound of Formula IV

R®—NH,

in the présen_ccrof a base to yield a compound of Formula V.

, ~ The definition for the non—nucleophlhc solvent of Step Bis as prevmusly defined
for Step A. Similarly, the definition for the base of Step B is as prewously defined for Step A _
In Step A, the molar ratio of base to compound of Formula I can be varied from - ..

o about 12:1 to about 3:1. A ratio of 8:1 is typical.” A ratio lower than 3:1 may result in

20

'tnmenzanon of the annnoacryate to give 1,3,5-tricarboxybenzene. The molar ratlo of the

compound of Formula I to compound of Formula H can be varied from 1:1to 1: 3; typically about
1:1.5. Reaction Step A may conveniently be conducted at a temperature range of 2510 100°C or

-typically 40 to about 60°C and is allowed to procéed until substantially comiplete in from 2 to 18
- hours; typ1ca]ly 61012 hours. Reaction Step B is carried out as descnbed above.

Within this cmbodxment there is a genus wherein: -
R1 is an optionally C1_galkyl, aryl, heteroaryl, wherein the substltuents are

g selected from the group consisting of aryl, C1-8 akkyl;
.25

R2j is methyl or ethyl or phenyl; -
R3is C1 -galkyl, aryl or heteroaryl, optlonally mono, di-, tr- or tetra—subsututed
with Halo, B(OH)z, —C=CH, aryl, heteroaryl; -

-6-

L)
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I'l'l 5 and, Step B: reacting, in a non-nucleophilic
sol vent, a conmpound of Forrmula Ill wth an am ne

waempoessaty of Fornula IV R3-NH2 [V 10 in the p@ﬁsgmgo;;ﬁsog

of a base to yield a conpound of Fornula V. The -
definition for the non-nucleophilic solvent of Step B
is as previously defined for Step A Simlarly, the
definition for the base of Step B is as previously
defined for Step A°. 15 1In Step A the nolar ratio of
base to conmpound of Forrmula | can be varied from
about 12:1 to about 3:1. Aratio of 8:1is typical. A
ratio | t o rization of
the anmi %{%ﬁlpfglﬁe%nfbgaﬁt#?%}é elng%gv%%iybenzene The.
mol ar r & 16 Pathylweethybmpound of Formula 1to compound

of Fornt]i?alshte,%%n be varied from1l:1 to 1:3; typically

conduct & Eny ERb B B DRE 2s SEeCo0t "or 20

conducted
typically 40 to ahout 60C and is allowed to proceed

unti | a ete in from?2 to 18 hours;
typi cal IL{;%/)&}%l %mfﬁﬂjﬁgﬂt@é‘ Pﬁé%’étalg?ﬁu%nhﬁeﬁ is carried
the Wﬂlﬁkoﬁbdl@ﬁpb@dt iabduaged ﬂhbtﬂﬁdtmetﬂjnlfsnﬁﬁhﬁlél tﬁﬁiﬂth)ﬂi&faﬁnde

tetrdh?dt%ftﬁ%p W Fé Q(\:/ﬁ%&l;tﬂ]ec' 80 eRe) tb ztenf: Lc}éﬂzfagregplgw ene chloride |

aryl, heteroary & gub

sel ect edVithig the graug imwpdietshsibove therofs anuphgenas wherein:
the ;atnkryicleogﬁﬁmolvenm%efémﬁﬂe ethyl or phenyl; R3 is

- O -gal k r heterqaryl, optionally nmono, di-
oo P20 Wi s o dinent fhoress preohis b-mpi pereiro-Cr

 the tasg/is, seleetedlfmm yddmm@rmagﬁﬁtﬁ/c@ﬂ)%ﬁﬁz ﬁ@ﬂyl&%%ﬁ@ﬂt&ﬁﬁﬁ@tﬁte and

15

20 -

* - the molar ratio of the compound of Formula IV to the compound of Formuia ]}I is about 1:1.

25

30

~ * Huenigs base.

- Within this embodiment there 1s a genus wherein:
the base is selected from sodium carbonate or tnethylannne

W1th1n this embodiment there is genus wherein:

the molar rat1o of compound of Formula IV to compound of Fonnula ]]I is about '

2:1t0 12

Within the genus 1mmed1ate1y above there i IS a sub-genus wherein:

Within this embodiment there is a genus wherein:
the molar ratio of base to compound of Formula IVisat least 1: 1

 Within the genus unmedlately above there is a sub—genus wherem:-

. the molar ratio of base to compound of Formula IV is about 1:1.

- Within this embodiment there is a genus wherein: -
the reaction is conducted at a temperature range of about 20 to 100°C.

- Within the genus immediately above there 1 1s a sub-genus wherem:

_ the reactlon is conducted at a temperature range of about 40 to about 50°C



10

_ '_20 '

~ comprising

- wherein -

Wthin this enbodi nent there is a genus wherein: R is

met hyl or ethyl; R2 is nethyl; 5 R3 phenyl :
wenhsuigsat.ed with hal o, B(OH)2, -C=CH. W t hi n gcd¥/6852003/036806

enbodi nent there is a genus wherein: the

non- nucl eophilic solvent is selected from

di net hyl f or mam de, di net hyl acet am de,

tetrahydrofuran, ethylacetate, acetonitrile, toulene,

benzene, di oxane, nethylene chloride 10 Wthin the

genus i nmmedi ately above there is a sub-genus wherein:

t he nonnueteapémhbodimend temtis b snaliel oMprepariy, a ¥thtiuad of Formula V

~this enbodinent there is a genus sub-genus wherein:
the base is selected from saodi r potassium -
carbonate, triethylam ne, am ne, and Huenigs
base. 15 Wthin this e ﬁ$§1is a genus
wherein: the base is fro odi um car bonat e
or triethylam ne: Wt n=thi gdenbodi nent there is a
- genus wherein: the mol alN'r atilo of conpound of Formul a
1V to conpound of Fornula EQg3is about - 2:1 to 1:2. 20
Wthin the genus |nned|ately above there is a
sub-genus wherein: the nolar_ratio of the conpound of
Formula IV to the conpound of Formula |11 is about
1:1. : Wthin this enbodi nent there is a genus wherein:
'wheéﬁ e nolar ratio of base to conpound of Fornula IV is
| east 1i 1: Wthin the genus i mredi ately above .
there i OB Busuieblgdeaning gowp; 25 the nolar ratio of
base t oR% ﬁ)sn@p.lglnkynfarﬁ@f hittefoatyy, (blﬁlcﬁ@lly&noholdl MWt bi Rtra-substituted

it g JSERE0, 10 = b nfan %ﬂa‘é’ﬁr IR e —

triflateQ@esylate, amxde ester, ketone, acetal phosphate stannane, s1ly1 B(OR)2 wherein R is

Cl1- Salkyl or aryl;

~ Step A: reacting, ina non-nucleophilic solvent, a éompouhd of Formula II:

galkyl such as methyl or ethyl, or aryl or heteroaryl

with a compound of Formula Iin the presence of a base:

R~ is each 1ndependently C1 3a1ky1 optlonally mono of di- substltuted with C1. -

N
RN
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Wthin the genus i medi ately above there is a
sub-genus wherein: the reaction is conducted at a

wd Ropefsdt-ure range of about 40 to about 50C. SQCT,ZJSWQW%SO(
-2004/ 048377 PCT/ US2003/ 036806 I n a second enbodi nent
there is a method of preparing a compound of Forrmula V
cYi NR V 5 wherein ORI is a suitable |eaving
group; R3 is Cl-8alkyl, aryl or heteroaryl, optionally

nmono, di-, tri- or tetra-substituted wth Halo,
B(OH) 2, -C=CH (al kyne), aryl; het er oaryl, d -1l oal kyl,
al koxy, ketone, alcohol, triflgte, nesylate, am de,

ester, ketone, acetal, phogphat
"B(OR)2 wherein Ris 10

Step Al reacting, in-an

st annane, silyl,
yl F3)r aryl; conprising
- nyg| eoph| lic sol vent, a

~conmpound of Fornula I1I: N RGO | W) 142 15
Il
I
wherein
R4 is bromo or chloro -
to yield a compound of Formula I o ) _
2 R
O C-0
| \[ 2
R
e -
N" o N
. ko
i

and,

Step B: rcactmg, ina non—nucleopmhc solvent a compound of Formula m

" with an amine compound of Formula IV

R3~NH,

3 111 the presence of a base fo y’icld' a compound of Formuia v, x .- ‘

Within this second embodlment there is a genus wherein:
Rlisan ophona]ly Ci- galkyl aryl hcteroaryl wherem the substituents are

‘selected from the group con31st1ng of aryl, C1- 8 alkyl

RZj is methyl or ethyl or phenyl; . - : '
- R3isCy- 3a1kyl aryl or heteroaryl, optlonally mono, di-, tn- or tetra-substituted
with Halo, B(OH)2 —C=CH, aryl, ‘heteroaryl; o

. _9_
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wherein R2 is each i ndependently Cl-8al kyl, optionally
mono or di-substituted with C- 8al kyl, such as nethyl

- wmeovellgahz or aryl or heteroaryl; 20 With a COFRGUREh 081036806
_ Formula | in the presence of a base: -8 WO

2004/ 048377 PCT/ US2003/036806 0 11 CGR4 N R4
wherein R4 is brono or chloro 5 to yield a conpound
of Formula Ill. O 1111 , R CCO0Oz | NCO NR RzZ
)I1 10 and, Step B: reacting, in anon- nucl eophilic -
- solvent, a conpound of Formula 111
‘ Within this second embodiment there is a genus wherein:
R4 is chloro. ' | N
Within this second embodiment there is a genus wherein:
R! is methyl or ethyl;
"RZis methyl;
R3 phenyl substituted with halo, B(OH)2 —C=CH,

Within this second embodiment there is a gcnus wherein:

- the non- I’lUCIBOphllIC solvent is selected from dimethylformamide, d:methylacetam}de
tetrahydrofuran ethylacetate acetonitrile, toulene, benzene, dioxane, methylene chlonde -

- Within this genus there is a sub-genus wherem

- the non—nucleophxhc solvent is acetonitrile.

- Within this second embodiment there is a genus wherein: .
the base is selected from sodium or potassium carbonate, tuethylamme dlcthylarmne and -
Huemos base. 7

- Within this genus thee is a sub-genus wherem .
the base is selected from sodlum carbonate or triethylamine. :
Within this second embodament there is a genus of Step A, wherein:
the molar ratio of base to compound of Formula I is about 12:1 to about 3:1.
Within this genus, there is a sub-genus of Step A, wherein:

-the molar ratio of base. to compound of Fonnula Lis about 8 1to 3:1

‘Within this second embodiment, there isa genus of Step A wherem -

| - the molar ratio of the compound of Formula I to compound of Formula IT is about I: 1 to 1 3.

Within thlS second embodiment, there is a genus of Step A, wherem o

" the reacuon 13 camed out at about 25 to 100°C

" Within this second embodlment there Is a genus Step A wherem

" The reactlon is carried out at about 40 to about 60°C

- Within this second embodiment, thereis a genus of Step B, wherem

the molar ratio of compound of Formula IV to compound of Formula I is about 2:1 to 1:2.
Within this genus there i is a sub-genus of Step B wherein: _

the molar ratio of the compound of Formula IV to the compound of Formula Il is about 1:1.
Within this second embodiment there is a genus of Step B, wherem

the molar ratio of base to compound of Formula IV is about 1:1or more
Within this Uenus there is a sub-genus of Step B, wherem

the molar ratio of base to compound of Formula IV is about 1:1.

_‘10_



with an amine conpound of Formula IV R3-NH2 |V 15 in

the presence of a base to yield a corrpound of Formul a
wohooWNightn this second enbodi nent there is a 9?8’1"&]52&03/03(80(
-~ wherein: R is an optionally d _gal kyl, aryl,

~heteroaryl, wherein the substituents are 20 selected

fromthe group consisting of aryl, d_g alkyl; R2is

met hyl or ethyl or phenyl; R3 is Cl-gal kyl, aryl or

heteroaryl, optionally nono, di-, tri- or

tetra-substituted wth Halo, B(OH)2, -C=CH, aryl,

heteroaryl; 9 WD 2004/ 048377 PCT/ US2003/ 036806 Wthi n

t hi
LI o oo PO IBUL bR R R Ao, WELEH it

. the rgsiopiincondmpted gt avtemippratare rengeydf:absutrdD fosl0pEE hy | - R3 |
phenyl Wmﬁﬁ 'tﬂl&'B@IQJsVi'héIQ 1@@.1519) %tg(ugd} Biep- aﬁﬁlrelw thin

his C 6di ment -t her e erein: ‘the
E the rﬁzleﬁ{)ﬂ &q:(g:gﬁﬁpa;l Ala ECHIRFERPTE] rgng,eeyf@@p!étdtl@ ;(b.ﬂqout 50°C. .

di met hy BficHinets Q&ond efdbobithere ahadlide ceri@ iRy AYr of ur an,
rile, toulene benzene di oxane,

et hyl a ace
reactign %“;If B8 Ereefiaes Fimgy eire] p i YBalfi$Ot Weheutipurigication or
isolatioh of treysoduseobStep A heomorpronceliimpmit $iep Bol vent is
.acetonitrile. Wthin thi's- second enbodlnent there IS a

- ' genus wherein:
10 In another embodlmcnt the present mventmn is d1rect toa method of prepaung a

' phosphodlesterase-4 1nh1b1tor of Formula IX and IXa’

w3 15 - - Comprising

Step C: reacting, in solvém;A, a compound of Formula Va

Va
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15

the base is selected from sodi umor potassium
carbonate, triethylamne, diethylamne, and Hueni gs
wd)memgl;{ﬁy Wthin this genus thee is a sub- genNUSeTUS2003/036806

wherein: the base is selected from sodi um carbonat e

or triethylamne. Wthin this second enbodi nent there

is a genus of Step A, wherein: the nolar ratio of

base to conmpound of Forrmula | is about 12:1 to about

3:1. Wthin this genus, there is a sub-genus of Step
: A, wherein: 20 the nolar ratio of base to conpound of
wherkiarmula | is about 8:1 to 3:1. Wthin this second

enbodi t het enus of  Ste wher
oo TSP isr e Te AT e S ISR i Sihgexts, such as
Protegver(iraups in DsgamixoSynthiesis, e etht&m bWIthhoatnrtn W sGeeaeasd Peter G M.

Lse(rrggﬂl agiﬁq:frote&tﬂg él‘dél S q?ygﬁ'?ﬂg %&f @9]?% gllzegcawpﬁ]% ﬁ’]l may be an
OPUOP 3é é@@gﬁg a@ﬂbl?ﬁﬁ?fﬁélfﬂ Wftqii'é‘ﬂéh‘i" @@U@éﬁt@ greg,*@eé?ptec]afrom the group

consieliegs 6f aiyl, 08 al@&ction is carried out at about 40 to
about 60C.. Wthin this second enbodi nent, there is a .
genus ‘of Step B, wherein: the molar ratio of conpound

* with @tompotad 6f Hovmbm vH@ound of Fornula I11 is about: 2:1

to 1:2, Wthin this genus there i's a sub-genus of -
Step B wherein: 30 the nolar .ratio o the conpound . of
- Fornul a IVto'tﬁS nd of For nul “I~s, about 1:
1. Wthin this se ondl nbodi.nent there S 4 genus of
Step B, wherein: ‘th& ar rati o of basexf conpound
of FormulalV,is abo 1:1 or nore. Wthi
genus, there is a sufgend€lof Step B, wherein: the
mol ar ratio of base to conpound of Formula |V is about
1:1. -10 WD 2003/ 048%¥; PCT/ US2003/ 036808/HaN t hin thi s
second embodi nent there is-a genus of Step B, wherein:

in the presence of a palladmm catalyst and a phosphme ligand in the amine base to yield a
compound of Foxmula VI or VI[Ia '

-0 o0

~-12 -
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the reaction is conducted at a tenperature range of
about 20 to 100C. Wthin this genus there is a
wamgenrss of Step B, wherein: 5 the reaction |§CT/
conducted at a tenperature range of about 40 to
50C. Wthin this second enbodi nent, there is a genus
wherein: reaction step A and Reaction Step B are
carried out in a single pot without purification or
i sol ation of the product of Step A prior to proceeding
with Step B. 10 In another enbodi ment, the present
i nvent i @nprefendid cegipotud 8f F@hﬁ@V@ﬁn@F@@ﬁﬂh NgHand Vilia, respectwely,
I} hod| esterase-4 inhibitor of Fornula I X and | Xa 0,

"‘I“% Y H NNNNN+ 10 N ILX rxa 15 Conprising

Step C. reacting, in solvent A a- conpound of Fornula

H82003/0368()6
ut

Va OO . N N Va 11 V‘D 0114/1148377 Q ©

'PCT/ US2(03/ §36806 V\/nerel _is a sui ig
gr oldhose ro.est andafjd text §, s¥Eh
as Protgctive Groups | gam c Synth K "d -
edi NonN y Theodora ‘

Y4

Va

For purposes of this specnﬁcatlon solvent A is selected from the group consmtmg

: of dlmethylammoacetanude dxmethylformamlde acetomtnle, DMSO, methylacetamide; ethers

or Iruxtures'thereof. For purposes of this _speclﬁcatlon,‘ the phosphine ligand is se}ected from the
group consisting of P(C1-6alkyl) 3, such as P(t-butyl) 3, P(Cy)s, and P(t-butyl)(biphenyl). For
purposes of this specification, the'palladium oatalyst includes Fu’s catalyst (i.e. P(t-butyl)3-Pd-

' P(t—butyl)g) [PdCl(all'yl)] sz (dba) 3, and [P(t—butyl) sPdBr}, (J ohnson-Matthey catalyst) For
~ purposes of this specification, the amine base i 1s a hindered amine base such as t-

~amylamine, t-butylamine, 1sopropy1armne or dusopropylamme -

In Step C, the molar rat:o of the compound of Formula Va to Formula VI or V]Ia. _

may vary W1dely, but is optimally about 1: 15to, 1.5; 1 and is typlcally approx1mately 1:1. Asa
- general principle, at least 1 molar eqmvalent of base per ‘mole of Compound of Fommla Va plus

the 1 molar equwalent of base per molar equwalent of the compound of Formula VILor V]Ia is

desirable. Reducma this ratio reduces the yleld Thus, in the reaction above the ratio of amine

base to.compound of Fonnula Vacan be 1.2:1 or greater but is typxcally 2:1t03, 5:1. The ratio

molar of Palladlum to compound of Formula V 0. 05 1 to 0.10:1. Inthe mstance [PdCl(aIlyI)]2

for example, thch possesses two mole of palladlum per mole of catalyst, the ratio - would be B
- 0.025:1 to 0.05:1. The molar ratio of phosphine ligand to ,paliadium is typically 3:1 to S;i,‘ofteﬁ

approximately 4:1. The reaction can be carried out a 25 to 125°C, more typically 40-70°C, and
1s allowed to proceecl until the reaction is substantxally complete The presence of oxygen is
minimized by purging the reaction vessel with nitrogen gas prior to addition of the reagents

_ The product of Step C is cooled to 0 to about 5°C. Thereafter 3- -6 volumes of
anti-solvent per volume of solvent is added'tot_he product of Step C to precipitate compound of -

-13-
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Wits (1991) and Protecting Goups, by Philip J,
Koci enski (1994). For -exanple, R may be an 5
wopiiemsity Cl-8al kyl, aryl, heteroaryl, V\herellrbf,@@mm%s%
substituents are selected fromthe group consisting
of aryl; Cl1-8 alkyl; with a conpound of Forrmula VIl or
VilaBr Br j NN O. HCL 10 VIl Vila in the
‘presence of a pal | adi um cat al yst and a phosphi ne
ligand in the am ne base to yield a conpound of
Formula VIIl or Villa OOOO{ OR | OR CCX NNN

FonnE%TN;“IEJIS\grO gg}%/gﬁzdg g Fhces og{ﬁls\@@e&ﬁ@ﬁ&ﬂ@%7ﬁlfu sié)l\rrerrrlltJ I1sav:1e\f}ned as a non-
eferre ound of Fo
reactiyf jolraii i  vehich F?mawaﬁ{ﬁ it ﬁ’e@&e‘é&% wyill pracipitas.
foll O\ABThdZ)sIﬂer cOmPrifing &eﬁﬁleclpitat@i Bomboind ofForkula WINoOVIa | is
filterdd or% rh{ll’red/ b filter or centrifuge cake comprising the compound of Formula V]I[

or VIIla is re-slurried or directly washed with isobutanol or isopropanol to remove residual

| palladium. For example, the filter cake comprising compound of Formula VIII'or Villa may be

washed in situ (i.e. on the filter press) with 40 to 60 volumes of isobutanol unit weight of dry -

- compound of Formula VI or Villa .

As an alternative, residual palladium may be removed by re-dissolving compound
of Formula I in an C1.6alkanol solvent (such as methanod, ethanol or propanol) and sub'jecting }
the slurry compusmg the compound of Formula IX or IXa to an activated carbon such as Darco -

G-60 or Ecosorb. The slurry is then filtered to remove the activated carbon. As may be

'apprecmted itis convenient to increase the solubility of the product in the alkanol solvent by .

warming the alkanol (such as to 25 to 70°C) either before or after contact with the product
Typically, the slurry is kept warm for1to 6 hours and filtered while still warm.

' In functlon, the overall transformatlon achleved in step Cis the same as thatof a
typical Sonogashlra couphng react1on "As such, Step C is an efficient, one step method of

- coupling an alkyne to an aryl halide. On the other hand, step C differs from a Sonogashlra :

coupling reactlon m several i 1mportant ways. For example, the Sonogashlra couphncr reaction

- typically requires the use of a copper zinc, magnesium or Zirconium reagent in addition to a
‘ palladmm catalyst Coppet i is preferred However apphcants have found that Sonogashira o
- coupling (Sonogashira, K. in Metal-Catalyzed Cross-Coupling Reactlons Diederich, F. and - } o

Stang, P. eds; W]ley—VCH Weinheim, Germany, 1998, ChapterS See. also thtke Aland Fu, -
G. Anoew Chem. Int. Ed. 1998, 37, No. 24, PP 3387- 3388; Wolfe, J. Singer, R., Yang, B and
Buchwald S.,J. Am. Cher. Soc., 1999, 121, pp 9550-9561.) of compound of Fomrmla Va and

Formula VII results of the productlon of as much as 10% dimer of the compound of Formula Va o

in the product

Hermann, et. al. (Eur. J. Chem 2000, 3679-3681), reported that if the pa‘Iladium _
catalyst is judiciously chosen, the need for copper can be obvieted.' P(Cy)3-Pd-P(Cy)3and P(t-

- butyl)3-Pd-P(t-butyl}3 (Fu’s catalyst‘ ), are two of such catalysts. Such catalysts réquire special

handling. In contrast, the catalysts of the present invention are prepared in sitn’ upon reaction of
a stable palladium source (such as [Pd(allyl)CI]2) with a stable commercially available, pre-

packaged ligand (such a 10% by welght tri- (t-butyl)phosphme in hexane. Moreover by the

-14 -
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5 For purposes of this specification, solvent Ais
sel ected fromthe group consisting of o ‘
wdb#R m noacet am de, di met hyl f or mam de, ‘ -
acet @%@i | e, DVBO, nethyl acetam de, ethers B T/US2003/036806
m xtures thereof. For purposes of this specification,
.the phosphene ligand is selected fromthe group
consisting of P(C 1-(alkyl) 3, such as P(t-butyl) 3,
. P(Cy)3, and P(t-butyl)2(biphenyl). For 10 purposes of
this specification, the palladiumcatalyst includes

creafi O Gcalalnl, ik bua hBGL v blob R oI NEAIL B o Patadi
i S by i f@mer@%‘?sdiﬁmﬁgff 1 %%.Z? bl

speC|f| cation, the ami ne base is a hindered am ne base

h t I ne, or
G+ Sopr ST EERRE in s RS S Thppundel Harbiais BH wite”

- cyclelprpylaminefopfonaiy @ tvapteserco bt pRodfhite @F oMet datal . My

vary widely, but is optimally about 1:1.5 to 1:5:1 and
is typically approximately 1:1. As a - general - :
pri nci pifer pamposasaf this spasifiationy smlvaitdh is deﬁnbdi&ﬂnplede an alkanol

solvemsectnC 1 Galeaund et aEHhd, XRandp! p# fuk HIRdndls, and
tnfhtogu' val gnt of base per nol ar equi vaI nt o

RAnQl @ amixgyeR fhereof. |A@ﬂ{0nmlama§ alspdii wsabl @01' purposes of thls
Specmncm re tatalystriatiefinadad llmﬂflsdetmﬁyb/lb}&:lsﬁhﬂeT(thﬁ))sPﬁ p&ﬁ'ﬁne-]g\f-oxxdes tri-

above the ratio .of base to compound of .
alkygr?‘ndf‘&a\?az‘gﬁ Rhlgrde, fE@*’%JP’“ﬁ@ﬂC’ér MagRSIyIE tyjale.egandjum triflate,
lantt@nt_l_mttuﬂmﬁ jttterlﬁum nilate) titMocae akictodrida ok Qﬁ*d:diﬁbérfé dichloride. Note that |

| ir:[mganc ehﬁlgg g@ %T %eger%fc&algﬁémjfe@d%%? W%&%’f?@%@s that

accelepiesihp éeefmp,eﬂvpa Rrpdepbin gredter thén classiday Seatalylie’ ansiunes,

woul d behe SadddFatdo Bf)cyQ:lcﬁJ? Opszu Janii€ (P Jnﬁ@a rﬁfdfgio%fnpla \Q]Ilor V]I[a ts |

oshenel| nd.to mis t
typ‘%p ﬁ?r?é‘@éf&t top h.1:lm5@reatere ednm@aﬁnbeatoacduceuthe yield.

The oatio> od cﬁﬁl}tst)tolr%ﬁ(pouﬁ@ bﬁFbﬁ:Bﬂ@&’lﬂt[)ér WHZ Q§ge&eﬂ1 025:1: 100.075: 1,

0 roc ereac bstantially -
ofter?aﬂo?lr\g@g 1 eﬁ[@i tgel: {; lzescaﬁe H maglg@mgychlonde a
qg]mgp@@ catla,b!st @a;mmpoun&eﬁB(ﬁtnm VHI er Vm;gero Qasiolri.er Th@reaction can

.. f, L .
| be c%ggd Eét'ltoz{t 619 to ttagcﬁlé 623(? %E{u% "ty @ajf%r gd) tﬁoqﬂpﬁg:gg%proceed until the
Teactin is sglbqt%ally semplegs: dive pgﬁsezg:glof @nygar&s addmlizd:cbb)t paging the reaction

- vesstﬂ fvﬂﬂﬂlﬁt:ro ? o@td ARG GEOMhE gefag erfif. npolugq" 41 resl]l?lslv\odeglrable to

-

e t4/f) 2003/ 036806 ~Fornu
P qf’djr WL de Q £ 85 30PPR% cat i on, the antl - solvent

is def [ 'iﬁ‘hdpﬁﬁiu& di®%ep D is cooled to 0 to about 30°C, typically about room ,
temperature Thereafter the solvent is replaced with an anti-solvent (antl solvent B) such as by

. evaporation of the solvent follow by the addition of excess anti-solvent. For] purposes of this -

30

‘ specxflcatlon anti-solvent B is defined as a solvent in product of the reaction (in this case the

compound of Formula IX) 3-6 volumes of anti-solvent per volume of solvent is added to the
product of Step C to precipitate compound of Formula VIH or VIlIa. For purposes of this
specification, the anti-solvent is defined as a non-reactive solvent in which compound of '
Formu]a VHI or VIIIa will precipitate. [

- In order to remove impurities, the slurry compnsmg the prec1p1tated compound of
Formula VIH or Vlila is washed a solvent, such as water, acetomtnle 1sopropy] acetate, ethyl
acetate tetrahydrofuran ethanol, propanols, and butanols Thereafter, the solvent is removed,

-15 -
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‘replagpEng £

- _mhlbgf@%tmtﬁaw < pl?ﬁ@ﬁé bw@qudh@fnv@onwl a Va

reactive solvent in which conpound of Forrmula VIII or
Villa will precipitate. The slurry conprising the :
woeesgsrat ed conpound of Formula VI or VI &dSus2003/036806
filtered or centrifuged. The filter or centrifuge cake
conprising the conmpound of Formula VIII 5 or VIllais
re-slurried or directly washed with isobutanol or
i sopropanol to renove residual palladium For exanple,
“the filter cake conprising conpound of Formula VI or
VMa may be washed in situ (i.e. on the filter press)
suchgs oy filyation §0l xeohumekyiof. Thehittadebmpouhd WEFeiulo LY VIIa can
then ®0 FRREN i@ 2 Rk éﬁ a8|¥ veh ?36 VAS| & Cth&g‘fﬁ}?@}?@f}l 619ﬂuoroethanol N-

g)ternatlve _resi
methy, Ja’ioélgmosapﬁge@&shfpwmth@for H@Ktmd:sethtreoﬁ oatiGHalBaickedad and held at 40

to 505’@1 e Ieﬁét@ﬁ%ﬁ&‘ tRB LBARGANd SRR %Viu Bf Wg'l)x i ALsired form. The
sl urry conpri sing t
convg ’8‘? i “i So‘FC‘? %HQVG defich @ bwﬁﬂ@@rm@@m@mownwmcwhmg

- prod@t6H vanmubcdsat. bTheTgos uf E%ﬁeﬁsﬂrhﬁﬂvéﬂt R, i ‘i’hart Qm\éfent to

t.ed carbon reciated),.
SUSP%%%%@%&@%% tﬁ B C?ﬂ@?%ﬁ%ﬁﬁ%ﬂ -of the pr oduct
in the dh&tamml “asdl ualess dpgcificalpstaicd GtlidtRisa ikan@s thRHFR ring

{ f ft t act h

o S ARSI R 6 s et
' to 6 hodhgteran épetem t‘@ﬂ@d spbriifieallytstated utherwisd includes one or more O, §, -,
“or Nbtongd lI’Qﬁ,exhﬂfrlﬁleoM&E@c&cl&ﬂ?ﬁ%ﬁlﬁrh@%&éagyl g&ﬂh@ }ﬁgg #sgenslg Bt contain one

onogas

sanme.as that o
or m%f&}?ysﬁ @g HaEEIR Hie e, Wln&n@ﬁuz@s 0F segh B Thehstero atoras

onetdwrd Tfus, fooupdmplg, @hetedolsydleChakRs afvk membered ring

the other hand, step Cdiffers froma
Com%%hggas .9?%“‘263‘ {lni’Fg reaction in several inportant

ways.  FBraroplaspf mtertolaql Bmhm@a&hlekanpﬁupjfridjﬁylr SAALIB, 1soqu1nohnyl,_ '

| pyridaXiR{L @%ﬂu&xﬁﬁuw a2 n&p ﬁluﬂlﬁﬁalf)nml e}"uw ?ﬁugﬂ «% igengofuryl, thienyl,

gnesi um or reage

'_bcnz Tenyhy PYFPEhtindglek pyesplyb undagolpf @kezcrlgld 1sokhmé3deth;azolyl 1soth1azolyl '
imid@ppylj Kekpididaa] Bﬂémﬁzoﬁﬁ%laﬁm%%ﬁgh@&g&%g&gfI ng -

( Sonogashi-r a, Cat al o
React i off@mPpy! é}f"ﬁ‘iﬂbe Mereiihern i Oneor wigdEs asymmetric centers and

Eor i or a8 il EATP AN E] pF b e ﬁa@%pagdwsterase 1.

Dosace levels from about 0.001mg/kg to about. 140mg/kg of body welght per day
are useful in the treatment of conditions such as asthma chronic bronchitis, chromc obstructlve

L pulmonary disease (COPD) cosznophﬂlc granuloma psoriasis and other bemgn or mahvnant
7 prohferatlve skin diseases, endotoxic shock (and associated COHdlthIlS such as laminitis and
- colic in horses), septic shock, ulcerative cohtls Crohn’s dlscase reperfusion i injury of the

myocardzum and brain, inflammatory arthritis, osteoporosis, chronic glomcrulouephnﬂs atoplc
dermatltxs urticatia, adult respiratory distress syndrome, infant respiratory distress syndrome,

7 Vchromc obstructive pulmonary disease in animals, diabetes 1n31p1dus allergic rhinitis, allergic |

conjunctivitis, vernal conjunctivitis, arterial restenosis, atherosclcros;s, neurogenic inflammation,

pain, _couvh rheumatmd arthitis, ankylosing spondylitis, transplant rejection and graft versus

<16 -

'_ mﬁy thik give\riBel to Mbisreeiniers Gal MMI isdA8R: 'I(Hégés%ﬁt éverrctﬁ)é Jncludes all such .

 possifls3asdgbbbit as SPGB ot their mbstmgly puresolved
.enanlvan@r @mﬁdlblﬂmv@hd;soﬁers dnd $uMs thdyesf. Soc., 1999,
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in the product. Hermann, et. al. (Eu, J. Cient 2000,
3679-3681), reported that if the palladium 30
waaahysty i s judiciously chosen, the need for geppes .
can be obviated. P(Cy)3-Pd-P(Qy)3and P(t- 103036806
"~ butyl)3-Pd-P(t-butyl)3 (Fu's catalyst ), are two of
such catal ysts. Such catal ysts require speci al
handling. In contrast, the catalysts of the present
invention are prepared in situ upon reaction of a
stabl e pal |l adi-um source (such as [Pd(allyl)C]2) wth
host glisshseh | hypemenreiani ol grz:;ma\aaﬂdL Bﬂ{;ﬁlalpﬁlﬁ alﬁﬁ@hﬁ%da&eﬁ&éﬁk‘i‘s or septic
S t 1 t-but I n
shocks ¥ nfalStiaRy s¥Bli0midideed Ll isbli ralasraton. Sstcoanthriti, cancer,
cachpig®y ms%@@wmm@@re&smamemmfmpmmm 1abygiolaridap@kdion, acute and
chrohﬁ%ebﬂi&% ldleP%vQ H&\éfdé&swﬁﬂ DYERLG opsg erelnlgonepf) 5, Parkinson disease,

Ium ratlo genera

_ AIZhleH%?fusg S%WF@J gard é@%léé!ﬁad&ij@w Drultiplastlervgis, tumour growth and

cancefy @itasiBn %f AOHR ﬁ@ﬁe@(ﬂhﬁ@h{}y lrr%ﬁé{xlni{ze W BThEY ﬁ]h.lbl%lorl or alternatively

i abougﬁgfga}ﬁp @%élllta{n fAs pat@gu% Ig?r;gaaty )i:pg;,ex@g]plgdr ggr%g?a%ph meay be effectively

treategpby iHei wahmleimatﬁml oféfrtim aaduj odEmHRS I I Unfk bfGE H&%P&fhd Jer kilogram of
bOdYa‘!"ﬁgH@}BI dﬁ? O\f?iﬂé th ﬁﬁ%boﬁ'f §r$ ag?t% a&ﬁgt X g tpg’r Igl%ent per day. Further jtis

‘understpad {het deg%tﬂghhlbﬂlngmomﬂﬁds d)]‘hhrseﬁffent],éﬁ ehobé ta(ﬂlt(ﬂlﬂstered at

Pmp'i%é%‘?%a?%g??%‘m Ly RORRORER feeblldrettled sencirs.

But-yl & prpes of Bﬁ@)@%fed{?}ii ibat may Re osinbis(l with the carrier materials

to pradikey! s@:[cﬂ&l eaeﬁ & &
o pradikegla g atrg]’ wil ]%\?hﬁjé Iﬁu rﬁﬂﬁr%ﬁpg?‘%ﬂ@ﬁ@ Hﬁ%tgﬁl Log {hg%armular

Sl um
roody D ishols il o i lr F fermelatan aisoiehor diecwmbideieistration to
humans maay tcmwemem@ ahinedih frbndfbout\btsmg tb&boutf S of et PO a&ht, QBmpounded

‘with taH P%r%?ﬁgﬂe abg g%ﬁev% epfﬁrﬁoun cal a{réienlah cgtd'g{l]}fdgq%y tfrorn about 5 to

a 0“&% Regeentsi darcintal Comppsiiiome rUmh dnsagk mmu o"eearaﬂwbmtam between

" from ABBENGS, 91111%—%) %%br%hu@ﬁ\ﬁ Jiﬁf}hé Qc@e] @é&d%{ ?ﬁ;{ g)q]@lmg’ 0. OSmg, 0. 25mg, ,
o 1mg,g§€g Eélﬁgsllopm& RO, ¥i0me 490111&15(&111& 668mer 800mg or 1000mg,
20 -

il EBLRY Bk & SSRGS AT g, be wsisht, sonesst e, sox, diet,

Reduci ng is inderstatid, Bmfv@ﬂ# Qﬁ§t thé @péékf‘?r! <§’ose 1&!&? Fdrrééhg ﬁaﬂlfcular panent

time pﬁgbniyﬁsyraﬁoﬂ.,(}nﬂtetoﬁ adhindstration Scatd ¢f dxbﬁn@ﬂ&ﬁ‘ugﬁombmatmn and the

' ‘seveﬁ@%@% ﬁbﬂl&ﬁﬁr%éque tthdergoing therapy

The examples that follow are intended as an ﬂlustratlon of certain preferred .

: embodunents of the mvention and no limitation of. the invention is 1mp11ed

Compounds of the present mventmn can be prepared accordmg to the followm0
methods. The substituents are the same as in Formula I except where defined otherwise.
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typical ratio of catalyst to conmpound of Forrmula VIII
or ViIlIlais 0.9:1. to 1:1.5.. The reaction can 20 be
W@gmm@g},wut at 40 to about 6OC nmore typi cal | Yo &9u8863/036806
and is allowed to proceed until the reaction is
substantially conplete. The presence of oxygen is
m nimzed by purging the reaction vessel wth
nitrogen gas prior to addition of the reagents. For
optimal results, it desirable to performStep D at or
bel ow a Kf o 3000ppm The product of Step D is cooled
to O tPrepeutiondFnteinipdiar!doynpabnd bf Foeml2¥.
tenperature. Thereafter, the solvent is replaced with
an anti-solvent (anti-solvent B), such as by
evapor ati on @f t he solvent foll ow by the additipn of

excess ant|- ol vent. , purposes of thi ‘ _
speci fi mctant i F fent A s defixe S CGD-E0| vent
~in prod chof t het ea/Ilon (ln’th|s|Ca e the coppound
of FormuiMa 1) 3-6 vhlumes Mntif- At -vpl une.
of solvent is added to the ?‘ﬁuct-of Step|Cto o
preC|p|tat? conpound of Formul a V“tl or Via. For- -
pur poses of this .30 speC|f|cat|on the aHli-sol vent IS
defined as a non-reactive solvent in which conmpound of
Formula VIII or VIMw || precipitate. Injforder to =
remove inpurities, the slurry,conRr|3|ng t he - Br
preci pitated conpound of Formul aR¥¥ of VIIla S
washed a solvent, such as water, acetonitriHsN- “ .
isopropyl acetate, ethyl  acetate, tetramydrofures
ethanol, propanols, and butanols. Thereafter, the,
solvent is renoved, -15 WD 2004/ 048377 O
.-PCT/ US2003/ 036806 such as by filtration
drying. The filtered conpound of For,
can then be mixed with-a conversio sd vent,
~dry ethanol, . nethanol, trlfluoroethanN NG

nethylpyrrolidinone;nnethyl t-butyl ethe rmixtures
Ei ﬁo

nd _vacuum ~—
Ogtt Villa
such as

thereof, optionally heated to and held to 50C

until -at | east 95% of the conpound of F VIiIl or

VIlla is in the desired form The 5 converSIOn sol vent
- is then renoved, such as by filtration. ory
“centrifugati-on and the resulting product is vacuum
~dried. The amount of conversion sol vent required,

that sufficient to suspend or di ssolve the. conpound

of Formula VI11 or W MJAPHTHYRIDONEI

- -18-



The term"aryl" unless specifically stated otherw se
includes nultiple ring systenms as well as single ring
woNelApE7such as, for .exanple, phenyl or napht%ﬂSﬂ)Qsmsasua
The term "hetero” unless specifically stated otherw se

i ncludes one or nore O, S, or N atons. For exanple,
het erocycl oal kyl and heteroaryl include ring systens
that contain one or nore O, S, or N atonms in the
ring, including mxtures of such atonms. The hetero _
atons repl ace r|ng carbon atonms. Thus, for exanple, a

frombs {o a 'ﬁﬂﬂgme%%ﬂﬁB 28
i ncl ud 9%?}8?1 s, %ﬁyﬁa‘iim:‘noy

Step

et eroar
W{)q Qpﬁa}‘ghased or prepared following a

_pmcadsoiqdﬂsudbadny 17, Heipmhemazjongss 1998) (n sdll) rt)ﬁbnhymaé {44y and ethyl 3,3

d1me Iiz@rﬁﬁ?}!clrﬂé o#ﬁ? 1ennz§/ & 0nZ o ug{ él}/[) was gsqtﬁ to %b]’”éftgl BSIPI, cooled to 40-

50°C| a,qdé%zl@;pmoamdma ﬁbe@l wasj a;idxdtz'ﬁhty teactidr wzs)hthed to reflux overnight, cooled
to 1t, Hﬂ%ﬁ 'vﬁﬁq%é(tley 2 ¥ cfﬁaz g?ﬂ:p odﬁg%hﬂsgﬁﬁa té{f?lg?%?rg/fmd washed with

oxadi azol yI G triazo
wateroBihEboRRTS 0@@%’-‘1’1’“5@5(%@)’ ei n can contain one or nore

asy et NMIe (A&t Sneadld 52103 u%ggc%\é% '7S§4 4}83 (m, 2H), 7.69 (dd

l-: ' IH)’ 9?32&‘? @ﬁml?hgl(‘%:i@ogp?% 303#?5;; bl-e SI g;t er eomers as

10

15

well as their racem c mixtures, their substantially -
pure resolved enantioners, aIL possi bl e geonetric
i soners, and salts thereof: The utility of the .
“invention is illustrat4PHITEXRIPDEE 20f
phosphodi esterase-4 inhibitors’ that nay be prepared
by use of the invention. 25 Dosage |evel's from about
© 0..001ny/ kg t o -about 140ng/kgoof(pody wei ght per -day
are useful in the treat t of ndi tions such as
asthma, chronic bronchi fi S chroniQEtobst ructi ve
, puInDnary di sease (COP ﬁ ophilic granul oma, - -
. psoriasis and other beni ol mal i gnant. prollferatlve
" skin diseases, endotoxic s (and associ at ed
condi tions such as |aminiti d colic in hHorses),
septic shock, ulcerative col'¥fisx.Crohn's disease,
reperfusion injury of the 30 myocardi um and brain,
inflammatory arthritis, osteoporosis, chronic -
gl omerul onephritis, atopic. dermatitis, urticaria,

. | _mﬂddﬂzmmmtﬁdﬁﬁvdﬂB.8&1&ﬁﬁﬂh€)ﬂ&m—4—6ﬁ@ﬂicarbowlate

20

respiratory distress syndrone, chronic obstructive
- pul monary di sease in animals, diabetes insipidus, : :
al:| er gifellpwing tilf: Qrocgdm@rdgsmbed for Naphthyndone 1, but subsututmg 3-

acetylenylaniline for 3-bromoaniline results in the Title Naphthyndone 2.
"H NMR (CDCls) § 1.42 (1, 3H), 3.19 (s; 1H), 4.20 (q, 2H), 7.42-7 A6 (m, 2H)
7. 53 7.59 (m, 2H), 7.67 (dt IH) 8.64 (dd lh) 8 68 (s, IH) 8.83 (dd lH)

¥
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conjunctivitis, vernal conjunctivitis, arteria
-restenosi s, atherosclerosis, neurogenic inflammation,
w(pmmmsgwgh rheumatoid arthritis, ankyl osing PCT/US2003/036806
spondylitis, transplant rejection and graft vérsus ‘?@
WO 2004/ 048377 PCT/ US2003/ 036806 host di sease,
hyper secretion of gastric acid, bacterial, fungal or
viral induced sepsis or septic shock, inflammtion .
~and cytol tine-nediated chronic tissue degenerati on,
~osteoarthritis, cancer, cachexia, nuscle wasting,
depressi on, nmenory i npEAPMEMYRIBORRC] ar depressi on,
acute and chronic neurodegenerative disorders with
i nfl anmat ory conponents, Parkj n di sease, 5
Al zhei mer' s di sease, spinal trauma, head injury;
multiple sclerosis, tu _ chd cancerous
i nvasi on of normal tisstes lwhigh are responsive t oPDE4
i nhi bition, or alternati Wl yN"about 0.05ng to about 7g
per patient per day. For exapple, inflammation may be-
effectively treated by the inistration of from
. Qund per kil ogram of.
body melght per day, or alternati™aely about 0.5ng to
about 2.59 per patient per day. Further, it is 10
: he PD |n |b|t|no Co oounds of this

effective dosage | evel s to prevent the above reC|ted

dit ] { |
e R e Rl BB NI B e . B3l pting 5-

cyanognilige dorgdrberyeoaniling repults mdlelﬂeMthmdop@B the host
treat edﬂamm -H% YO8 (¢, 5msle;. d("?or ”L%g 1?1’? 7.80 (¢, 1H),

0 oo ffha A 13,5 &téﬁgfﬁ)l 3 (G 0y Tt i 1

- from about 0.5ng to about 59 of active agent, :
conpounded w th an: aqgégﬂg‘ convenlent anmount
of carver material whi ém-about’ 5 to

“about 95 percent of the total conp03|t|on. Unit dosage .

‘forms will generally containObethveen from about
O dng to about 1000nmy of«ut i.ve ingredient,

- typical |y 0.0lng, 0.05nf, .29 , 9% ng, “Sing, 25ny, ,
50ng 100ng, 200ny, 300ny=™4 500ny, 600ngy, 800ngy

'1000ng. 20 It is understo
speC|f|c dose | evel for an
depend upon.a variety of f is i ncl udi ng t he age

“body weight, general health,]sex, dlet
: . Br :

vd, - homeverL that the ‘
ticular patient . will

15

Eth'yl-l-(4—bromophenvl)~1,4édihvd'10f1,8]naDhthyﬂdin—tf»—_one-3-carboxvlate_‘ o

,' Followmg the procedure descnbed for N aphthyndone 1, but substxtutmg 4-
bromoaniline for 3-bromoaniline results 1 in the Title Naphthyridone 4.
20 o 1HNI\/]R (DMSO-dg) & 1. 26 (t, 3H), 4.22 (q, ZH) 7.54-7. 59 (m 3H) 7 78 (d
2H), 8.61 (dd, IH) 8.63 (s, lH) 8.68 (dd 1H).

_29-
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10

iy 15 _ , .
' ' Ethyl—1—(2-tert—buty1phenyl)-1‘,4—dihydrd[1,8]naphthy_1idin-4-one—3-—carboxylate'

20

time of admnistration, route of adm nistration, rate

of excretion, drug conbination and the seventy of the
W arotioesstrar di sease under goi ng therapy. The ex3@h®S043/036806

that follow are intended as an illustration of certain -

preferred 25 enbodinments of the invention and no

[imtation of the invention is inplied. Conpounds of

the present invention can be prepared according to the

following nethods. The substituents are the sane as

in Fornmula | except where defined otherw se. -17 WO

2004/ 048377 PCT/ US2003NABEHGEY REP@YEr At i on of

I nt ermedi ate conpound of Formula VO O % d /COZEt

TEA CO2Et +I° NO NACNNG Ny Reflux 1 Il ID
Reflux Br H2ZN fV O CO2Et |IN N|6<13r V 5 '
NAPHTI | YRIDONEI 0 O ' = | “OEt

: NN '

&

_ _Ethvl-1-(2-br0m01)henvl)—L4-dih'vdro[1,Slnap}_;th\')ﬂdin—4-0ne-3-carboxvlatc_;

Followmg the procedure described for Naphthyndone 1 but substltutmg 2-
" bromoaniline for 3-br0moamhne results in the Title N aphthyridone 5.
. 'THNMR (DMSO-ds) 51 26 (1, 3H), 4.23 (q, ZH), 7. 53-7 62 (m, 3H), 7 75 (dd
1H), 7. 88 (dd 1H), 8.61 (s, 1H), 8. 63 (dd 1H), 8.68 (dd, 1H)

NAPHTHYRIDONE 6

Followmg the procedure described for Naphthyndone 1, but subst:ltutmg 1-

'bromo—Z ten?—butylphenylamlmc for 1~brom0—2—terf-butylamhne results in the Tltle :
_ _Naphthyndone 6. '

1HNI\/[R (DMSO—dG) o 1. 08 (s, 9H) 1.25 (@, BH) 422 {q, 2I-I) 7.30- 7 40 (m 28),

T 50-7.56 (m 2H) 7 73 (dd 1H), 8.59 (s lH) 8.62 (dd lH), 8.70 (dd IH)

-2




| OB i N NG6Br -18 WO 2004/048377 PCT/ US2003/ 036806
Step 1: Ethyl 1-(3-bronophenyl)-1 4-dihydro[1l
woShiaeRsAYri di n-4-one- 3- carboxl ate A mxture of’c‘ﬁg}ﬂ&musﬁmm
2-chi oroni cotinoyl acetate (purchased or prepare
following a procedure described in J. Het. Chem , 30,
855, 1993) (1 eq), triethylamne (4 eq) and ethyl 3, 3-
di met hyl am noacrylate (1.5eq) in acetonitrile (0.5M
was heated to reflux for 3h, cooled to 40 5 50C and
3-bromoaniline (1 eq) was added. The reacti on was
heated to reflux over nightrriceRimoNEt0 rt, diluted
with -water (2 volune). The product was isol ated by
filtration and washed with -watey, ether or
acetonitrile-water (1:1). (Acet one-d6) 81.32
(t, 313), -4.29 (q, 2H), 0 2H), 7.69 (dd,
111), 7.78 (dd, 1H), 7. , 8.66-8.71 (m
31-1). 10 NAPHTHYRI DONE 2 OEt N N 15 Ethyl -

| - (3-acetyl enyl phenyl | -1 4-dihydrol | . _ _
8l naphht hyri di n- 4- one- 3-ca @ late Follow ng the
procedure described for Naphi ne 1, but ‘
substituting 3- acetylenylanlllné ér 3-bromoaniline

results in the Title Naphthyridone 2. 20 rH NW\R

Ethyl(10DGHEhyBbrehic §did)-B) hi)dlhw;lcﬂrancﬂnl]bﬂthwédlm &t 3-24boxvlate
7.42-7.46 (m -21-1), 7.5 (m 2H), 7.67 (dt,

1H), 8.64 (dd, 1h), 8.68 (s' 111) 8.83 (dd, 1H. - i
~ Following the: procedure described for Naphthyndone 1, but substltutmg 3-

anunophenylboromc acid for 3~br0moamlme results in the Title Naphthyndone 7. :
THNMR (DMSO-dg) § 1.26 (1, 3H), 4. 22 (g, 2H), 7.56 (coincident triplets, 2H)

'760 (d, 1H), 7.87 (s, 1H), 7.94 (4, IH) 8.24 (s 2H, exchangeable) 8.61 (d,1H), 8.62 (s, 1ED,
. 8.68 (d, 1H). .

PDE-4 INHIBITOR COMPOUNDS

-The following are examples of PDE-4 inhibitor compounds which can be made _
‘followmg the procedures as descnbed herem Note that the formula number used in the schemes :
lto12 and the discussion of these schemes should not be confused with the formula numbers
used elsewhere in this patent apphcatlon Examples 1013 were prepared using Naphthyndone -

| Scheﬁlei'.-

Ina ﬁrst method outlined in Scheme 1 below, an appropnately substituted -
denvatlve of ethyl 2-chloronicotinoyl acetate of formula I is reacted with 1.5 equzvalents of
~“triethy] orthoformate and 5 equivalents of acetic anhydnde at 130°C and after removal of the
volatile components, the crude 2—chloron1c0t1noyl acrylate of formula T is immediately reacted
with 1.2 equivalents of an appropnateiy substituted haloaryl amine of formula IV, such as, for
example 3-bromoaniline, in a halogenated hydrocarbon solvent such as methylene chloride at a
temperature of 0°C to room temperature. After an appropriate reaction time ranging from 2 to 24 _
| hours the resulting 3-ary1ar;xino acrylate of formula V is obtained 1ij evaporation of the selvent

: _-22-'
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-19 WD 21103/ 048377 PCT/ US2003/ 036806 NAPHTHYRI DONE 3
OOC NNKN S5Ethyl-I-(3-cyanonhenyl)-1

| W(ﬁz‘ﬂy,mggg.p[ 1 8] napht hyri di n- 4- one- 3- car boxyl at f?llllﬁ’e““i"’m"“

Fol I om ng the procedure descri bed for . Napht hy (

but substituting 3- cyanoaniline for 3-bronoaniline

results in the Title Naphthyridone 3. "H NVR (DMSO d6)

S1.27 (t, 3H), 4.23 (q, 2H), 7:57 (dd, 1%), 7.80 (t,

1H), 10796804(m2H) 8.20 (t, 1H), 8.61 (dd,
68 (dd, 11-1), 8.70 (s, iH). NAPHTHYRI DONE 4 0O

and o@y ibe furghyer punfieg By chromatgnaghy Da(silidarseopdrenyilixation from an

applﬁpgatgygeg{tl Sl nauht hyri di n- 4- one- 3- car boxyl ate

Fol | ow the procedure described for Naphthyri-done ' .
1, but ﬂﬁsgamrgtn%f farmplp ohan elternati Yedy bSutedovithant firther

punfrmid)htns therfoﬂ@\ern'glstdpe Cy%ﬂlﬂﬁtl'&hrdqugon%% Q o%ﬂg% ggto he 1-haloaryl-
ggef(cg:tedlbﬂ) treatment with a
smal e6@s{ oith dng baROsudl 22 AN ANAH §3A %ﬂ@%@%@%m hydnde inan -

_ appropnate solvent such as tetrahydrofuran at a starting temperature of O°C wrth warming to

room temperature if required to complete the process. The product of formula VI is isolated in

_.crude form by dilution with a large: volume of water followed by filtration or by extraction into

an appropnate orgamc solvent such as d1ethy] ether, ethyl acetate, or a halogenated hydrocarbon
solvent such as chloroform or methylene chloride. The product can be further purified by

E chromatography on silica gel, crystalhzatron or prolonged stirring in an appropnate solvent
followed by filtration. :

The product of formula VI thus obtained can be hydrolyzed to the correspondmg

“carboxylic acid derivative under basic condmons using an aqueous solution of an. alkah base

such as an alkali carbonate or preferably sodium or potassium hydrox1de wrth an organic .-

‘cosolvent such as tetrahydrofuran or a pnmary, secondary or tertrary alkanol such as methanol or
~ ethanol, or a combination thereof at temperatures ranging from room temperature to reflux

temperature for the appropnate time. The resultant carboxylic ; acrd 1is 1solated in crude form

followmg acrdrﬁcatron usmg an aqueous solutron of an inorganic acid such as hydrochlonc

‘ sulfunc ora snnrlar acrd and filtration or extraction into an appropriate orgamc solvent suchas
- dlethyl ether, ethyl acetate, or a halogenated hydrocarbon solvent such as chloroform or

methylene chlorrde The product can be further purified by chromatography on silica gel,

' crystalhzatlon or prolonged stirring in an appropnate solvent followed by filtration.

The carboxyllc acid is then transformed into the appropnate primary, secondary or
tertlary amide analog of formula VIL by any general procedure well known to the orcamc _'
chemist, preferably via mitial transformation into a mixed anhydride by treatment with a small
excess, such as 1.25 equlvalents of an appropnate allcyl chloroformate such as ethyl or Isobutyl
chloroformate in the presence of a larger excess, such as 2.5 equrvalents of a tertiary organic
amine such as tnethylamme or N N—dnsopmpylethylamme in an organic solvent such as
tetrahydrofuran at low temperature, preferably 0°C, for a period of 30 minutes to 3 hours. An
excess, usually 5 or more equivalents, of an appropnate primary or secondary arnine or of an
aqueous solution of ammomum hydroxrde 1s then added and the resulting reaction is allowed to

-23-
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NAPHTHYRIDONE 5 O Ol Oet N N 13r 5 Ethyl -
| - (2- bromophenyl ) - 14dihy<kzl)ro[|1t ol | tlJEq- '
ridi n-4-one-3-carboxyl ate Fol | ow ng. 2003036806

W‘%ir"g?g{jﬁﬁ?z descri bed for Naphthyridone 1, but 1us

substituting 2- bronvaniline for 3- bronoanlllne

‘results in the Title Naphthyridone 5. 1H NVR ( DMSO- d6)

S 1.26 (t, 311), 4.23 (q, 2H), 7.53-7.62 (m 3H), 7.75

(dd, 10 1H), 7.88 (dd,1H), 8.61 (s, 111), 8.63

(dd, 1H), 8.68 (dd, 1H): NAPHTHYRIDONE 6 O O % | CEt

t & tdmpe v

proceNdM tert r%tgt djlltagﬁig n ;{O)m :{L) %todrloﬁyr/n dtreo peraéim fob % y?pralt’natﬁlength of time,
usuali\bi:%& hOlFhoxyl ate Fol lowi ng the procedure descri bed

for Napfhdesidangide oftfaimembst id t}lﬂeh dlzked in crude form by precipitation
o B R b rsakponer wevt it e

ethylqagihtehgr 4 hi&ingerﬁted]ti-ﬁdmt(oﬁl‘dﬁﬂedﬁéucﬁ ak cﬁﬁaréﬁmn%rl)metﬂ 1R chloude

The [grbduc’% 'Egng bé 9.%%1? %ﬁéﬁl% Zhré%gé)g?agp % T%a 2 rastaliizitﬂn or prolonged

stlm@ W’KWTQIHFDate s \1erw®laowmamo@cm LSEO@BERIBBAGIde moiety is 2,6-

| dmhl%ﬁi]ﬂﬁ'ﬁfﬂ POWEffferent procedure is nsed in which the anion of 4- amino-3,5-
‘ _drchloropyndme is generated at low temperature, preferably at 0°C, usmg a strong alkali hydnde _

such as sodium hydride in a solvent such as tetrahydrofuran, and reacted with the acid chloride of

a carboxyhc acid (from hydrolysis of ar ester of formula VI) generated by an appropnate known -
. procedure, usually by the action of oxalyl chloride activated by a catalytrc amount of N,N-

dimethylformamide in a solvent such as tetrahydrofuran.,
o The amides of general formula VI are processed into-the products of formula 1 by
reaction with an appropnately substituted aryl or heteroaryl boronic acid or boronate ester of

.~ formula VI under the catalysrs of a transition rnetal species such as trans- i
' 'dlbromobls(mphenylphosphme)palladrum (ID or
- {1,17 —bls(dlphenylphosphlno)ferrocene]dlchloropalladlum(ﬂ) in an appropnate soIvent or solvent
- mixture, preferably a 1:1 mixture of toluene and ethanol in the presence of an excess of an _
aqueous solution of an-alkali base such as sodium carbonate at an appropnate temperature B
.fpreferably 50 to 100°C, for an appropriate letigth of time rangmg from 0:5to 48 hours |

‘The resultrmJr reaction product i is. then 1solated in crude form by preczprtatron wrth

.water and filtration er extraction into an appropnate orgamc solvent such as diethyl ether, ethyl - B
_ acetate, or a halogenated hydrocarbon solvent such as chicroform or methy]ene chlonde The -

product can be further punﬁed by chromatography on silica gel, crystalhzatlon or prolonoed

7 stlmng in an appropriate solvent followed by filtration.

Compounds of formula I may also be obtained by reactlon of a compound of

- formula VI with an appropnately substituted. aryl or heteroaryl tnbutyl stannane of fonnula X
- under the catalysxs of a transition metal species such as tmns—dlbromobls '

(tnphenylphosphme)palladlum (I or [1,1° —bxs(drphenylphosphmo)ferrocene]
dtchloropalladlum(ll) in the presence of a copper ) specres such as cuprous 1od1de an

- appropriate solvent such as N N—dlmethylfonnarmde ata temperature range of 50- 100°C for a . |

period of 2 to 24 hours, Isolatlon of the reaction product is effected as described above
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OO0 VI CBt NN&IB(OH2 5

Et hyl - 1- (3- phenyl boronic acid)-1 4-dihydro[1 ,
woSlongeRkyri di n- 4- one- 3-car boxyl ate Fol | ow ng

procedure described for Naphthyridone 1, but Péﬁ%gz‘"’yoy’so“

substituting 3 am nophenyl boroni c acid for

3-bronmoaniline results in the Title Naphthyri done 7.

"H NVR (DVSO-d6) 6 1.26 (t, 3H), 4.22 (q, 2H), 7.56

“(coincident triplets; 2H, 10 7.60 (d, 11-1), 7.87

(s, 111), 7.94 (d, 1H), 8.24 (s, 2H, exchangeabl e),

8.61 (dAlt@mm%el ZaAéterJf)?%nnulagg?%ar( Be fl}kgssgcpﬁtoa ester off formula X

b I The f Iovmn are exanp
y f“ﬁ%ﬁ’%’"f st BPPQS’PHEYG piiutedioEnie agid ve bonedate estgr Ioa)wuhgan ,
appropriatgly cotediused staﬁnzdleﬁ@ﬁ\r:ﬂ% un@ELihe coﬁ&iﬁ@rﬁ &@Euﬁ bovc, and the ester

u n.the sc¢
can bf(? ﬂ%l Lfegn of%mflﬁ%gé‘e gﬁ%ﬁ%gmgﬂ:d%eanwg}@ Ibe conf used .
wi t h t h&h¢ bormiceacidsrdfdosnula Y& o bsewpen@nt Botdibe esters are usnally

obta1ﬁ§t|§ ﬁﬂh@?xﬁkhﬁ?aitl éo I ees%ﬂglje%%cb&]gtggg%g c%ﬁe {nhpxg 2 3 ed gga 11y from the -~

_ correﬁgq l@qhdps H@dnﬁztﬁllmm - blug{lbﬂw;umlﬁolhpm’ddm’mﬁdtﬁln)ﬂwth a tnalLyI

boraté U@&H}i ﬁs&ﬁoeaassﬂﬁf irXI?s'it’idhemQﬂcal @&t?lé%edzcc}‘iﬂ; rogacg fbd) O%rﬁg diboron

et at forrruall IS reac

s .
. .pina est%e{ e stanmpmesoammge RS e mrase@ﬁmn\lhfb emrt%parﬁdmv halides via

initiahaetdliation byidp ndetatithlad Collewnsh B i&ﬁtlérﬁm}ﬁﬂh Pcfn ct,l’ande

~vol atil e conmponent's, the crude 2-chl oronico |no
acrylate of fornmula 11l is inmediately reacted mnth
. 1.2 equivalents of an appropriately substituted -

hal oaryl am ne of fornula [V, such as, for exanple
‘3-bronoani line, in a hal ogenated hydrocarhbon solvent
such as nethylene chloride at a tenperature of OC.

o room t enper at ure. After an’ approprlate reacti-on tlme

_rangl ng from2 to 24
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30 hours the resulting 3-arylanmino acrylate of formula

V is obtained by evaporation of the solvent -22 WO
“mﬂmﬁﬂdﬁéﬂ877 PCT/ US2003/ 036806 and may be f ur Rehus2003/036806

purified by chromatography on silica gel or

crystallization froman appropriate solvent. The

conpound of forrmula V may alternatively be used

wi thout further purification in the follow ng step.

Cyclization of the conmpound of fornmula V to the

1- hal oaryl - 5 1, 4-di hydro[ 1, 8] napht hyri di n- 4-one

car boxyl ate of. fornula VBQh@nﬁfﬂected by treat nment

-MAth a smal L excess of a strong base such as an al kal i

?ils hy or exanpl e sodium hydride, in an
app ol.¥ent such as tetrﬁhydr(bfuran at a
st ar enpér at @& of 0Bt h

t efpéCatue i f r equh t 000
produclN of ‘Glor nul—a-\og—»@ét :

dilution with a | a ovolu_. 0

filtratidh or by eft&?actl:ﬁn intod\llg
organi ¢ -sol vent -such as di et hyfget her, :
or a hal ogenat ed hydrocarbon sol vent "such\a
“chl oroform 0orQ met gyl ene chl ori de. The pr

furth ‘chr omat ogr ap on s

cryst al %ql onged sti i pg i n M :

appr op ol Netfed by ffiM ration TI"@ET

product ™Ry 1ful a V" Thus obtai netle ca_be ydro

to té correspo&gl ng 15 car boxyIIR‘t Mci |v
. under basic Adi tions, using an aqueous sol # i

an al kal i. - such as -an aIkaI| car bonate or-

pref er. Al y or asSIURMBGR=AYiIde, wi yh anR Bf
or gani ¢ @ Fsuch °V’e@:‘r Bie@¥lr an or a
primary, ‘'secondary or terti al kanol ; such as

et RAMEPYssr kbt hanol , or a®®o ation: thgr eof
_terrf?r l%&’res angi ng from roomte rat Ufte £0 r
te F'fﬂ’%’”f r the appropriate tinme. The
carBboxyllic acyd is isolated in crude for
aci di fication using an agueous sol ution Mnh N
i norgani ¢ afl d $Dch as hydrochloric, sBffuric r@ale .

- si'mi.Rar_.aci i filtration or: extraction 4';‘1‘;1 o 2
a'pproN e of anqum;ﬁl vent such as d| hyl' &

et hylﬂ) efatel

such SN h. oform or

Ar(FFR“)B(OH) (vu)
.t 2 ; 1) Hydrolysus
. - orAr(R2H3)SnBu3(!X) , : 2)S0CLor -
- : .- 3) ANHR?
o “Br o
v '
" Ar= Phelnyl.
or heteroaryl
Sy _
ArR2R?
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15

met hyl ene chl oride: The product can be further
purified by chromatography on silica gel, ‘
o548 i zation or prolonged stirring in-an ot
wogfog‘?‘o%ﬁ-’at e solvent followed by filtration. Z%CHLH%WMBGSOG
carboxylic acid is then transfornmed into the
appropriate primary, secondary or tertiary amde
anal og of formula VIl by any general procedure well
known to the organic chemst, preferably via initia
transformation into a m xed anhydri de by treatnent
wth a small” excess, such as 1.25 equivalents, of an
approprbete al ky] chi or of ormate such. as et hyl or

i sobut yf" iR vas%leczéi of e HEPgRiERetfcenpounds of fgepula I, outlined

in Schxme %elm@ﬁl @side obfehul/Aient be u@hsfarohedd! intoAd YorRisHMifE boronate

ester (I ST VS el PR 2 8 oepapinacal pyesip tagpoence of an

- inorgagic splisnethypasdssiuanactate ondet drq):mtai‘yﬂs efa Qﬁlﬁftﬁmahétﬁl dpecies such as

rand QBB TR B gl >, An excess

L mas(ﬁwhynsdph@@bmﬁbfanyceaniduénlmppdiadann(mqm ecolvestaiich 2N, N-
- dimeBfyIfRFIRRIde B Iféfﬂﬁéi‘ﬂ@hfé‘é‘ réﬁlr%ﬁ%@%gj Pg‘(ggc%t}qeﬂ‘ft‘ﬁ ut Euan Yanging from

' gactio aIIo
Lo isthiobbebersaniset w@e&hmay by ixoktipbupisripitatiomitly water and
10

filtraficroor €Craction dmoah epmep@;ita bﬁgaﬁﬁi’so@fénﬂﬂﬁh% rdieﬁ‘iﬁ e{H%P @ acetate, ora
haloff ikl Mo 88 e sy oo P b e T rosling

- prodyst east be fuatfico punmc’clbv siabmatogreghy ioh tsilithigel) cotatlivdatios bi lﬁtﬁlonged _
, Stlmh@fn%r%pm %dl%@}:(ﬁ &%ﬁlb& fﬁﬁjﬁ%{{?rgt such as diethyl . |

ace enat ed hydrocarbon :
s oI vent AEE@H“‘&@Y@B‘F beronaie of frwia K tamies wdotl @5 geteratdhis sifu in the

| | react%@ﬂéﬂiﬁmﬁﬁ{mch@ isouifoh Sindiididd Rfth B%nGrQIBLQELA oﬁr?ately

| | t '
T L P AU A
specicaseh astib,16 bishdpheniytphosmiigd)feriogeds)8ichloro alladmm(]l) in an appropnate |

' Solve\a}]& 0%%?%%%&5‘% pﬂq}fgrl&blg% lﬁyng)% %n éﬁ %gg 8 %plms% gr?ﬁ@ presence of an

- exceygefien ageepuasoluban vEapaikali base, suph ef mdahhycm&bnﬁé} at Wb hygopriate

20

e Ul R B

'-h‘_)_“mac:ld chloride of---, a carboxyli-c acid- (from

hydr ol YFlheSreﬁétlcﬂ{prﬁéﬁ& bf Rl TH ltlﬁm\fkaiatgﬁ ﬂ?ﬁrﬁh@ rHybﬁ}Fmpltatlon

e actio

it R BB B e o e Wb e

S - .ethyl I&k:éthte or a halogenated hydrocarbon solvent such as chloroform or methylene chlonde
- 25

The product can be further punﬁed by chromatography on silica gel, crystalhzatmn or proionger:l"

stlmnc in an appropnate solvent followed by flltratzon
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di met hyl formam de in a sol vent such as- _

tetrahydrof uran. The anodes of ‘general fornula VIl are
wooeessed i nto the products of fornula | by /USﬂmymmmm

reaction with an appropriately substituted ary '

het eroaryl boronic acid or boronate ester of fornula

VI1l under the catalysis of a transition netal species

such as trans- di bronobis(triphenyl phosphi ne)pal | adi um

(1) or

[l,1"-bis(di phenyl phosphi no)ferrocene] di chl oropal | adi u

m.In in an appropriate 2 or solvent mxture,

preferably a 1: 1 mixture of toluene and ethanol in

t he presence of an excess of an 20 aqueous sgl ution of

an al kali hase_such as sodlumcarbona%gP O

appgepri at

' by precrfit@t i onQa f T aNd-
fIOI{R A orNOr Jextr I priate ori@%m c

vent sukhRas diethyl etheei ethyl -aceta#e)lor a |
hal ogen «éd/'ydrocarbon sol vent such ch oEoEorn1or
met hylfen /é;;rgrlde The 25 product caﬁﬁh ch) '
purified Bpnatography onsilica gel, R® oy )T
.- crystali§ zation or prol onged st){;(rnz in an . O
. appropriate solve t f ' tion. Conpou d
~of formul a I ' reaction of a
conpound offt _ _ Hopriately
substltutedﬂ ( yl rlbutyl st annane of
fornmula I X Cunger tHe cataIyS|s of a transition netal
species’s*gﬁﬂﬂs tNans- di br onobiss. @@y = - _

(triphenyl phosphi e)mﬁlladlun16&$$mgm

[ 1, 1" - bi s(di phe osphlno)ferrocene]
rdlchloropalladl/y(l in the presence of a copper (I)
. speci es such as F2p¥i de -an - appropriate sol vent

such as' N, N-dﬁﬁ%thylfornanlde at a tenperature range -
" of 50-100C for a period of 2 to 24 hours. Isolation
- of the reaction product is effected as described '
~ above. -24 WD 2004/048377 PCT/ US2003/ 036806 "~ :
Alternatlvely ‘an ester of formula VI can be processed

into am zeﬁﬁxﬁrmaﬁoci @leMbathy S9Mthesaet edfipotntifofformula I of this

. _mventgjgltp@ﬁ%r I 1{ L e egﬁéala euﬁlggtn?o%( ggrly ate actl Orlakiﬁrlsoll%gcted withan -
_'appropnately constructcd diary] or heteroarylaryl amine of formula X1 under the conditions.
‘described prevmus]y to afford a compound of formula XIV which is cyclized by the action of a

" strong base such as sodium hydride as descnbed_ above to afford an ester of formula X which is-
pfocessed into a cbmpound of formula I via hydrolysis and amide formation as des_'cribed above..

'_23_'
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appropriately substituted stannane derivative under
the conditions described above, and the ester can be
wdhymiekgszed and transformed into an am de of f
5 The boronic acids of forrmula VIII or corresp%ﬂg]gﬂm&m%s“('
boronate esters are usually obtained fromcomercia
sources. Wiere required, they can be prepared readily
~fromthe corresponding halides via netallation wth
n-butyllithiumfollowed by reaction with a trial kyl
borate, or by using classical transition
- metal -catal yzed coupl i n8cigmeerur es usi ng di boron
- pi nacol ester. The . stannanes of fornula | X are
generated fromthe corresponding halides via 10.
initial nmetallation using n-butyllithiumfollowed by
.addition of tributyltimidhloride.. -25 WO 2004/048377
PCT/ US2008/ 03806 Schelre OOR4A~) "\ CEt R OO NH2

NQBHC(t)s CEt 6Br “Ac20 R4 N@ CEtO111 QR7 0 O
1V 8 Nau t NN/ ‘ R N C
H LZH% Aﬂ;qzﬁ;r( OFEt .
) SnP -k ‘ o~ _R
R OEt - — SN e Sl S
m (XII) : H % 4
: ;6
| m R ArRR?R3
NaH'
1) Hydrolysis .
o 2) SOCl, or CICO,Bu/EL;N
o - 3 RNHR' '
-Cmpd.|

The diaryl or heteroarylarylanune mtermed:ates of formula XIH were assembled
‘as indicated in Scheme 4. An appropnately subsututed aniline boronic acid of formula XVis .

coupled W1th an appropnately substituted aryl or heteroaryl hahde of general formula X1 undcr ‘ "

‘the catalysis of a transition metal species as described above 1o afford the formula XTI

. compounds used in Scheme 3.

- -29-



10

15

R7 Br 1) Hydrolysis Cat O Q 2) SOCl 2or R5 -
Cl 002i BulEt3N OB 3) RNHRL O O( R4) N ?IVF?) /1) 5 RNRR
' (. R3° R4 NN 6 Ar(R2R3) B(OR) 2 TIUSZ 03/036806
Wdﬁé"é‘?’(‘%@&?ﬁs Z/ R\or (R2 R3)SnBU3 (1X) 2) socts or R
Cl'C02i Bu/Et3N 3) RNHRL Br OO R5 VII | NRRL R4 N N
6 Ar= Phenyl / R or heteroaryl R7 ArR2ZR3 | -26 WD
2004/ 048377 PCT/ US2003/ 036806

Scheme 4
. NHo , NH,
R ' ' R’
’\ = XArRZR? (XHl) ﬂ\ A
/S BOH),  ca /AR
RS , = o

XV o S X

Bromopyridine intermediates substituted at the 2-position 'by' carbon based

‘nucleophiles of formula XVII, where R%is 'selected‘froni R? moieties having a carbon-carbon link

to the pyridine, are e_onvenien_tly- prepared as shown in Sch_eme 5. The bromopyridine . -

‘intennedirates are prepared from dihalides of formula X VI by treatrnent with an appropriate

solution of a Grignard reagent under the catalysis of a transition metal species such as-
[1, 1’-bis(diphenylphdsphino)ferrocene]dichIor'onickel (I) in a solvent such as tetrahydrofuran at

a temperature range of ~10°C to room temperature and the resultmg reaction mlxture worked up

by well known procedures to afford the desired product

Scheme 5
Br— B I Lt B )
RN ' T :
| l\N/' Br o Ca !\N/' R8
XVI |

Halopyndme mtermedlates of type XVIII where the 2—subst1tuer1t is an alkoxy

koroup OR? are derived from dihalides of formula X VI by msplacement with an appropnate alkali

alkoxide as outlined in scheme 6. The Teaction is effected in a solvent such as N,N-
dimethylformamide at a temperature range of 0°C.to room temperature and, upon completion of .
the reaction, the products are 1solated and purified following classwal procedm‘es

-30-
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In an alternative nethod for the preparation of
conpounds of fornmula I, outlined in Schene 2 bel ow,
y of formula VIl can be transforned int

“Kgg??gggg%ding boronate ester of formula Xl b%eTﬁmzmmﬂnamm

treatment with an excess of diboron pinacol ester in

the presence of an 5 inorganic salt such as potassium

acetate under the catalysis of a transition netal

speci es such as

trans-di bronobi s(tri phenyl phosphi ne) pal | adi um (] 1) or

[1, 1' - bi s(di phenyl phosphi ngcherigogene] di chl or opal | adi u

mI1) in a solvent such as N N di net hyl formanm de at

t-enper at ures ranging fromb50 to 100C for a length of

time ranging f n1- to 48 h The boron e of

formul a X$ |solated b3§6? C|p|t

and 10 fiTtr t| or extractrominto a ra ropriate

organi ¢ sol veld suBf as di eKOyBussi€OH et hyiN“ac

or .a  hal ogenat ed hydrocarbon sol vent such as

chl or of or m orX¥&t hyl ene chtoride. The requBHHg

product can be further purified by chromatography on

silica gel, crystallization or prol onged stirring in

1 ol t f II L t
A o nat sy e RHER o am i RIS i Wich b raompdapatis s,

; Sulfoaglegﬁﬁelfamee‘denerxe@umd they weee atlfinedemcleb@ibetitgl Stitme 7. An appropriate

dlhal%ﬁlftﬁﬂé of tﬁ/?!e 9&2]195‘ rea@ ﬂ V\Flﬁ?'gﬂ: ég&: %rfz@e ﬁucﬁ E@é{; e)}(lglfe T g2 generated from

an ap WU{ S Itute
the Cﬂ%‘FﬁP&B I@g thigh o dig §(F1‘F thypvemdy the petioneefa sixong bese &alcb as an alkali hydride

or n-blﬁt@l]ﬁlnhhﬂﬁh Eﬁélﬂbnt sBELEd AN-BHAREHPBormamide or dleth 1 etp ratat temperature
hosphi no) f errocene] di chl rpal T :

g S R i atibs v s of formula

10

XIX meaﬁtﬂamblayd quifidd fnlM@al@imdaﬂ) bttﬁe&lrafn dried ﬁt@ﬂ@its thiks bﬁﬁﬂned can be

 oniaBEERRE BoA LR B NERSS 4Rl o RIBRUeRS SO YL B0, Aacion ofan

base*such®as"s

- '0x1d1§mgragpmi sach aggx@rmmemalrgmm pqmcaﬁeiraﬂcbfymw R3° QD 6r Cagalkyl.

an appropriate length of tine.ranging fromO0.5 to 48
“hours. The reaction product of fornmula | is then .
isolated in crude form by gé¢mgheiAation with water
and filtration or extraction into an appropri ate:
organi c solvent such as diethyl ‘ether, ethyl acetate,
or a hal ogenat ed hydrocarbon sol vent such as.

chloro or- met hy®gag chl ori de. 25 The productg
_ ther rifi onatogra y silica &@fﬁe
o %t | i Za |\Jon vff-p-%%—éﬂged stBrmm? eracid
' approprhhte solvent follomed by fil %T |on :

e
Brj£;4;—SOJ%
N
- n=1or2
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-27 WD 2004/ 048377 PCT/ US2003/ 036806 Schenme 2 5 OO

5 OORNRRt B-BO(/NNI NRRL R4 NNR7 R4 R7 Cat _
WORWMUS3DY B ;~Br Rs R6 XArR2ZR3 O p (Xl R Bﬁcﬂuﬁ%’t&bsmsasoo

NRR R4 NN 7 Ar= Phenyl R orheteroaryl Y-\:

‘R1:- 1In athird nmethod used for the synthesis of

conpounds of fornmula | of ‘this invention (schene 3),

an internmediate nicotinoyl acrylate of formula Il is

reacted with an 5 appropriately constructed diaryl
~orheteroarylaryl amne of formula XIlIl under the

condi tions described preV|oust to afford a conpound

f hzed t he action of a B '
of for anlh@p%gp\im%n oli] hal%ag (i)yrl e xr\{texmedmteso tormula XXTI, presented in

Scheme 8, requires treatment of a halopyridine ester of type XXI with a solution of an

-appropriate Grignard reagent in a solvent such as diethyl ether at a temperature range of 0°C to
- room temperature. If the reaction is camed out for a Jonger period or under reflux a halopyndme
| carbinol of formula XX]II is obtained. In Schemes Sand 9, R7isC ;_ﬁalkyl and R6 18 methyl or

ethyl.

' 'Sc_:heme 8

Br-i— —i- 6
A Nhas

XX1

Re = Me o
6 =Me or Et kN A 7
XX

“Scheme 9 outlines an altematxve sequence for the synthems of certa;m

halopyridine carbinols of type XXII. When 2 ,5-dibromopyrine is treatéd w1th n—butylhthlum in

o toluene at ~78°C followed by addition of an appropriate ketone or aldehyde and subsequent

15

quenchmrr at—78°C, a carbinol of type XXTH results where the carbinol group occuples the 2-

: position of the pyridine ring. If the metallation step is perforrned in diethyl ether, the same

process leads to an intermediate of formula XXII in whlch the carbinol ¢ group occuples the 5- -

'p0s1t1on of the pyndme ring.

-32-
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10

strong base such as sodi um hydride as descri bed above
to afford an ester of fornmula X which is processed
wo tdodroggsepnpound of formula | via hydrolysis a ] :
formati on as descri bed above. -28 WD 2004/ o4g§;€f§ﬂ§1035806
PCT/ US20( 13/ 036806 Scheme 3 NH2Z R\ OORR5 OO/
/| OBt RSArRRR3 (\ \ | ' CBt R NO ROCEt NC R4 N -
11 (XM H X RARRR3 JNaH 1) Hydrolysis O O 2)
SOCI2 or A CZi Bu/Et3NR5 3) RNHR Cpd, | ~~ \ | CEt
RAN'-N ~ ArR2R3 s R X The diaryl or
het eroaryl aryl am ne i nt er mestirdres gof formula X1l were
assenbl ed as indicated in Schene 4. An approprl ately

substi i tut ed ani |l i-ne bor?fh%tﬂﬁ't%u%f f orgpul a

3 XXIII OH .
L SR S - L
_ XVI _ 1) n-Buli, ether HO_ |
| 2)R'COR® g’

* R” and R® can be the same or différent -
~either R? or R can be hydrogen -

Scheme 10 demonstrates the methods of synthes1s for compounds of formula I in

which R? is a substituted phenyl or heteroary] group. An intermediate compound of Type I wheére

Rlisa halogen is reacted w1th an appropri ately substltuted boronic acid or boronate oster of

formula VII or tributyl stannane of formula X using one of thc methods descnbed above to
afford the desired compound. ' '

' Schéfnej()
i Ar'B(OR),
/" - . . -Qr - . P
pd NN a7 Ar'SnBug W
RS—//T | cat s/l\/""
™. - X ' o R __‘\\J\

Y Ar | > AAr

: o RS S s a }-133

I 1
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5 coupl ed wi th an appropri ately substituted aryl or
het eroaryl halide of general formula Xl I .under the

‘w@m,y@iyga of a transition netal species as de 3?0%903/036806

above to afford the formula X1l conpounds use
‘Schene 3. -29 WD 2004/ 048377 PCT/ US2003/ 036806 Schene
47 NH2 NH2 R R7 XArRZR3 (XIl) "~ B(OH) 2. Cat -- 1C

ArR2R3- R6 R6 Xv Bronopyridi ne internedi ates
substituted at the 2-position by carbon based
nucl eophiles of formula XVII, where R8 is selected

from Rz\mnbes fmehammnaau@fai B@Br&ﬁsaﬂﬂleh'ceﬁn o§n&s‘bftf8&nula I are

nvenl epared as shown i n
ilosfBel i Sers BRopy PdRe ik ot Rl pus %‘/fkﬂ“@p%ﬁw(fl’f"@ #FOUp it can be
oxidiget & thdesnoipdndingiliaogdl oxidde by Bi8taBBO ofrd dppRdpriate 0x1d121ng agent such

A B s
condjtions: |
| conv(eﬂdle}ltljf RafsfMheeinto a%u&ﬁlllgé I§L E}ﬁ%ﬁg@ g“?‘p %13 8 l%yagwlstrﬂlé]e in pyridine

Faseel wpheerapemhn osph pﬁd:)efsabsmnme bl tlﬁMpgxﬁﬁp ikeletone it is

roo

O‘S rrEerat ure range
as solyeaty| P Sﬁbflqeé&é%trtewtm sasily exiinedad thapear@spyndive sulforaieror sulfone

deriVatioe BYUSIAE ah @g&tﬁbﬁﬁt@ qh%xt%%? hi Sﬁdﬁﬁ%ﬁﬁ bs oxotfe R o§oamc peracid.

R8MgX
My ‘%Lc trans ormation of a 2—benzyloxypynd1ne into the correspondmg 2—pynd0ne

. was accomphshed by treatrnent with trifluoroacetic acid in a solvent such as methylene chloride

at room temperature or under shght warming. The removal of a tert—butyloxycarbonyi protectmg

-group from a, p1pcrazme nng is effected by reaction with trifluoroacetic acid in a solvent such as
~ 1,2-dichloroethane at reflux temperatore. In examples where a substltuent onAris a ‘
) hydroxymethyl group it can be denvauzed to the analogous halomethyl moiety using a
_tetrahalomethane in the ‘presence of a tnsubstltuted phospine such as tnphenylphosphme or
d1phos in a solvent such-as methylene chlonde The halide can be dlsplaced by an appropnate o
sulﬁmc acid sodlum salt to afford the alkyl or a:ylsulfonylmethyl analog -

~34-



XVH Hal opyridine internmedi ates of type XVIII where
the 2-substituent is an al koxy 15 group OR9 are
wa edosxoegs7from di hal i des of formula XVI by di spll,@g%%,(,%s%
with an appropriate alkali al koxide as outlin
scheme 6. The reaction is effected in a solvent such
as N, N dinethylformam de at a tenperature range of 0C
to roomtenperature and, upon conpletion of the
reaction, the products are isolated and purified
foll owi ng cl assical procedures. -30 WO 2004/ 048377
PCT/ US2003/ 036806 Schene Sci@0@eIi11Br Brl N Br KOt -Bu
or KOH N OR9 XVI XVIII Were internediates of formula
- XIX or XX in which the 2-substituent is sulfide,

sulfo .or sulfone Wtﬁize required, thgy were attained :
i bed in \ An approprla e 5 NOH .
kEIEf)yr diff¥ o i's reagted [RZ )L
aply opf 17t € thi oaI %de usual Iy era NHEQHt he_ R7
corr spondl ng thiol @r disulfide throd@% the action o# “R2

a strong base such a® an al kali hydride or

n-butyl l'ithiumin a sol vent such as

N, N-di net hyl f ormam de or diethyl ether at a . _
tenperature range of -78C to roomtenperature. Upon.
conpletion of the reaction the products of fornula '

- XX 4d Sol ated and pu £d fol I ow cl assi cal R
c}&g’tﬂ%res [Othe. p oduﬁénﬁ* us obt : n baFp0 I AN
XI &ized‘f‘”‘“’t‘h‘e*c ndi ng .sul fsox; des or—sutfon s\\ '
of f la XX through e action of ' leg?ﬁ
agent such as oxoneparq gpoorganic perac:| d. In ene.

7, R10 i-s H or O _6al kyl, Schenme 7 R oSM Oxone' Br f
<11 N J Br M= Na or Li Br ° J SRIL0 or peracid -

R TEA X

A—N  N—COgBu——— AN  NH

O oy _ CHX RUSONa o CHSOR™
—AL O AR — &af T

The transformatlon of a l-hydroxy—l-methylalkyl denvatwe such as exemphfied
by compounds of type XXIV of scheme 12 into 1 2—d1hydroxya1ky1 analogs of type XXVI 18
.- effected via initial acid- catalyzed dehydrauon for example by heating in aqueous sulfunc acid,
to afford an intermediate 1- -alkylvinyl spec;es of type XXV which is transfonned into the desired
diol XXVI by a dihydroxylation process, using for example an oxidant such as4-

methylmorphohne N-oxide (NMO) i in the presence of a catalytic quannty of potassmm osmate -
dlhydrate ' :
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N XVI XIX Br-J SOR N n=1 or2 XX -31 WO
2004/ 048377 PCT/ US2003/ 036806 The preparati on of

wahadamaegshr pyri di ne intermedi ates of formul a XXl gerus2003/036806

 Br

- referrin g to Formala (T):

—i OH
|
N R7 ~ H,O

presented in Schene 8, requires treatnment of a

- hal opyridine ester of type XXI with a solution of an

appropriate Gignard reagent in a solvent such as
diethyl ether at a tenperature range of 0OCto 5 room

~tenperature. If the reaction is carried out for a

| onger period or under reflux a hal opyridine carbinol

~of formula XXl is ofcheAmlZ2In Schenmes 8 and 9, R7

is Cl_6alkyl and R6 is nethyl or ethyl. Schene 8 Br-
COR7 N Br- COOR6- RTM'XXIl N xxi,R7 R6 = Me or Et
Br---K-OH NR7 10 XXIIlI Schenme 9 outlines an

}ernative sequence for_the synthesis of C%Q: n OH

QN ‘ = AN

| { Hy50, Br—_p% NMO_gr—i- 44) -OH
7 R? .

A

Nt Nt R’ K;;_OSO,gr &
| N N
o T © O
XXV XV | XXVI

EXAMPLES

EXAMPLES of the present invention are suihmariigd in the following table

c Table 1

EX R R R R R’ R®
1 H i-pr 3.C(O)Me H H H
2 H N 3-C(O)Me H H H

> \ l/ N ) -

cl _ - | ‘
3 H i-pr . | 4-n-propyl | _H H H
U\ | ipr | 4cOMe | H H | =

| ’ l-_3l‘6—

o



hal opyri di ne carbinols of type XXl

VWhen

2,5-di bronopyrine is treated with n- butylllthlun1|n

wo glogesssrat - 78C fol | owed by addition of an appeEpRkhibBicses

ket one or al dehyde and subsequent 15. quenching at

-78C, a car bi nol

of typ

e XXl

results where the

carbi nol group occupies the 2- position of the
pyridine ring. If the netallation step is performed in
di ethyl ether, the same process |leads to an
internmedi ate of fornmula XXIH in which the carbinol
B oohh odsar R sondbr oosdos. Fotnepe, B 1110 RS
B- BuLj, tHl uene Bi-prBr {2) R/M2 8 \| RBHN R 7HN B H
XXIT1f OH Re [XVI 1) n-{BuLi, ether| HO 2) R/COR 8 R7 N
Br—XXE—+—R7/—gnt—R8—ecan—be—the—sane—or—different -
6 t het RMor RS caprbe |hy4hC§G@veSchemdl 10 dendtnst y at & '
Sheerfrocl ol otbieell Aeiompainay ol fo ke
Bh interndldiatle coppound of 4Fype || whédte b RAisja H
ik et s vl R R
16 _H _c-pr 4CH,OH | H H H
18 H cpr 4-SEt 1|l 5 [ =B
20 W c-pr. 4-SO,NH, H qH | H
21 H i-pr 3-OEt H H | H
22 _H ipr | 4sMe | ®H | H | H
23 H ipr | 3COMe | 40H | H H .
49 H ipr | 4-SOMe H | H | m
52 " H | epr | 4-SOEt H " | H
53 'H cpr | 4-S(O)Et H " H | ®m
54 . H . Cipr 4CE=NOH) | H H H
55 | H ipr | g_'Nf"‘\NH H H | H -
56 H opr |acHSOMe| H | H | H

37 -




formula VII or tributyl stannane of formula I X using
one of the nethods descri bed above to afford the

walemiveg7eonpound. Schene 10 5 0 0 R5 0 O X | oy
ATBLOR > (o VT NRRL or 11 R4 N N R? Ar 1SnBLs S (Reses

NR7 R6\ i XUcat Rsrr i Ar A’AFt RBR | - 1 10
-33 WD 2004/ 048377 PCT/ US2003/ 036806 Various further
transformati ons on pre-assenbl ed conpounds of formula
| are illustrated in Schene 11. In cases where the Ar
group is a pyridine or quinoline group it can be
oxi di zed to the correspondi rgpritrogen oxi de by the
action of .an appropriate oxidi zing agent such '

as. m chl or oper oxybenzoi ¢ aci-d or nmagnesi um

nonoper oxypht hal ate under co nly used 5 conditions.
In cases where one or nore of 7t hesubstituents on the
Ar group is a ketone it i Ve engnf t ransf or ned
into an oxime anal og £ Hfou _ acﬁyon‘of
hydroxyl arni ne-i n pytirdinezkas Solvegnt. A sulfide.

- substituent is easily oxiMizeN to the corresponding

sul foxi de or. sul fone derivative by using an _

appropriate quantity of an nt such as oxone or an
organi ¢ peracid. The transfRrmafi on of,a I
2- benzyl oxypyri di ne into. t he"ear __%ing 2-pyridone
10 was acconpl i shed by trd%ﬁnent Vﬁth'trifluoroacetjc

-38-

-acid in a solvent such as nethyle hgride-
"C])(n).

EX. R R | » | B  [R[rR|[E®]|a

R N Position | - ‘ S |

7 | H ipr |3 | . m H{ 1| B | o
10| B o f 3 | m 5| 5| H#H | o0

. i . Gl S A . | ) : :

| H | cpr 3 H H| H| H |0
15 H | ipr | 3 5-SMe H|{HBH]| H]|o0o
17 | H cpr_| 4 H gl 8|50
24 | H | ipr _ .3_ 5-COOEL H|H! ® |0
25 | H ipr | 3 5(Me;0OH | H | H | . | o
26 | B O} i 3 6-CH,CEMe, ulu | uw|o
2| " | ip 3  5.C(OMe H| 5| H| o0
128 | H i-pr 3 6-Me H| H]| H ] o
30 | H H 3 6-CMe,OH H|l#® | H| 1
32 | H | cpr 3 5SOMe  |'H | H | H | o0
33 | B cpr 2 4CMe;OH - | B | B | H | 1
34 | H | cpr 2 5-CMe,0H H{H|H |0
35 H c-pr 4 3-CMe,OH H H{ H 0

36 H C-pr 4 3-CMe,OH H ! H H |1




at room tenperature or under slight warm ng. The
r enoval _
wd fMiRgspi perazine ring is effected by reacti OPCWUEfbmmsasoa
trifluoroacetic acid in a solvent such as
reflux tenperature.

of a tert-butyl oxycarbonyl

1, 2-di chl or oet hane at

where a substituent on Ar

protecting group

I n exanpl es
. group it
can be derivatized to the anal ogous hal onet hyl noiety
using a 15 tetrahal onethane in the presence of a

IS a hydroxynet hyl

-39.

trisubstituted phosphi ne such as ttiphenyl phosphi ne or
EX.di ppos |in g so| vept sych as ngthyl ene|chbofige.| The
~ halidejcan be fgisplaced by an approprilate | flinTc n
cid sodium sal| Posionf|f ord .t he al kyl or
37 gryksul f opyk mef hyls angl 0g. 6§41 20041 SSZﬁ H 0
“égpb&UUd/Udb-Ub Sctieme 11 2= == R2TO— T Ro—O-IN=C .
38 3 R[NP Al R7 INHRQH. - ArOFOMi 7 O R B | -Wir [SRHo | 0
39 [0]FE Al SQprRIp TRA "2 \R2 dhCH2Ph Q ¥l g=1 o2 H g
4 \rLﬁQN COZt B A - N_NH Ar CHZOE TX4 A CH2 X RI1SC2Na :
O NoHPsapRIGPI R - A\ py3 EORHCFhe 1 abkflorHatli o of 0
41 d 1Hhydroxyr 1- et Byl allkyl depipqative sugh lasg | g 0
4n Gxe [ff1ed Dy conpouynds gr pe XXy of jsthene 12
2 ilnt &1 2 WPhydF oxyal kyl an@fHddld typeBoqHid gH | 0
43 qf fHct ed opa ifni tial 3gci decxt-apbyord dehydriatijor], for| g
44 e'xaﬁpl 3 bé(pp‘eati ng in aquesogﬁ{esglﬁ uri ¢ 1a_llcl G’H T g 1 
- . . P 2 . - .
45 | H c-pr 3 6-CMe, OH H| H|[H|O
46 | H_| ibutyl | 3 _6-CMe, OH H| H | H |0
47 | B | cpr 3 6CMe;OH | H| H |5Br| 0.
48 | H | cpr | 2 _6CMe;OH | H- | H | H | 0
50 H | cpr -3 6-SO;Me "H'| H H 0
St | H | _ipr |3 5-50,Me H| H|H |0
59 | ®H | ipr 3 " H H{H|! H |1
60 | H ‘?‘; |3 H H|{ ®H|H|2
8 \ N N - . . . ;
_ o E _
61 | H ipr | 3. 5-COOEt gl vl ®H |1
62 | H | ipr | =3 ‘| 5CMeOH H|H | H |1
63 | H | ipr 3 . )] 6CHCHMe, | H|H| H |1
64 | H i-pr 3 6-Me HlH |l H |1
65 | H | copr 3 H H!{wg! g1
66 H _ C-pr -3 ~_6-CMe,OH H | H H 1
67 | H cpr | 4 e H|{H | H |1
68 | H c-pr 3 5-Br gl 85| 8|1
73 | H_| i-buty 3 6-CMe,OH H | H | H |1
74 | H | cpr 3 6-Me H|H | H |1
75 | W cpr | .3 6-SO,Me H| "5 |3 |1
76 | H | opr 3 __6-CMe,OH H| H |[5Br| 1
77 | H c-pr 3 6-CMe(CH20H)OH | H | H | H |1
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to afford an internediate 1-al kylvinyl species of type
XXV which is transforned into the desired diol XXVI -

I
wPYoodoghishydr oxyl ati on process, using for 'exarrplﬁwz?lmmﬁmﬁ'

oxi dant such as 4- nethyl norpholine N-oxide (

-the presence of a catalytic quantity of potassium

osmate dihydrate. 10 -35 WO 2004/ 048377 :
PCT/ US2003/ 036806 Schene 12 CH Br OH H2SO4 Br \ NMO
Br HN R7 H2O "NJ R7T KX KNJ R7 I OO O XXV

XXV XXVI EXAMPLES 5 EXAMPLES of the present invention
-are sunmmarized in the followng table referring to

Fornula (1): Table 1 OO HMH.s;R~NNR2 ~RR6 11

s ]
R4"—.—' I I
/ .
\N/_\N/ R
| */V\
“R8 ,Ar
| _Example | R R Ar R | RS
8 H dpr -_indol-5-y] H | H
12 H ipr |  quinolin3yl | H. | H
13- H i-pr pytimidin-5-yl _H H
7 19 H cpr | 3-thienyl H H
‘29 H c-pr__~ | l-oxidopyrimidin-5-yl | ' H 'H
57 H ‘c~.pr : - S-’n i H -H
. S _ . NG
72 H i-pr | loxidoquinolin-3yl | H | H
. Tabled




' Ra 10 EX RR RRe RBRR6 1 Hi t 3-C(OM HHH
2 Hecl 33C(OMe HHH N3 Hi-pr 4n-rol HHH 4 H

W 2@lofksSt O Me H H H 36 WD 2004/ 048377 e
PCT/ US2003/ 036806 EX. RR R2 R3 R4 R6 5 H i <pr 2pee806
HHH 6 M i-pr 4C(OMe HHH 9 Ht-bu 4-C(OM H H
H 11 Hi-pr 4« HHH7-\ 0 t NNNL 16 Hc- pr
4-CHPOHHHH 18 HC pr 4-SEt H HH 20 He- r.
4-SCNH2 HHH 21 Hi-pr 3-OBt HHH 22 Hi-pr 4-S\e
HHH 23 Hi-pr 3-C(OM 4-OHHH 49 Hi-pr 4-SO2Me
HHH 52 Hc- pr 4-SOREt HHH |

Example | R R’ Ar ' Arr | R R
31 H i-pr ~_Ph 4-(pyndin-3-yh) | H | H
8 1 H c-pr | . Pyridin-3-y1 2 "l || H
| RAESS
69 H .| cpr |  Pyidin3yl Sl H b E |
| LSS |
7 | H c-pr | l-oxidopyridin-3-y1 | 7 3 H | H
B Lo o< |
71 H c-pr l-b;cidopyﬁdin-i’:—yl ' Nfo m; "H | H
: : _ s. g.(/;H Co :

- Table 5
00
6 A 3 R
- -
w [ R
N A 2
-,r\r;l/\l\N/
- 6 /ll_z
57*‘./3:\Ar
RG ‘4
K | K TR T A
c-pr - H | I-‘I. _ —
N N’U\N'-El
. H H

~41-




53 HCG pr 4-S(OEt HHH 54 Hi-pr 4-C(=NOH) HHH

M 55 Hi-pr ~~ "NHHHH 56 Hc- r 4-CH2SO2Me HH H
WO 2084/034372004/ 048377 PCT/ US2003/ 036806 Tabl e awﬁhﬁgﬂm3m3mmﬁ

N-R RA" NNR2Z RENRa Qn) EX RR R2g3R(g6

n Position 7Hi-r 3. HHHHO 10 Hc¢c 3 HHHHDO

.Nci 14 HC pr3HHHH015H|-pr35-SM9HHH

0O- 17 Hc- pr 4 HHHHO

R' o R* R Ar
c-pr ' H : H
52 \ LN
»
%
&
| TMe | i f
| : no.
ipr o H 5-Me $ |
' 0
opr . H H N
: : 5) 5 CFg
'I/ ~{~OH
N CF;
c-pr H H ‘
cpr o 7 " : H
c-Bu - H T - 6_F , — N-Q
| 5 X ’N‘}‘
»
N
1}
O-

42 -

. ‘._\%“ﬂ.f



24 Hi-pr 3 5-000Et HHHO 25 Hi- r
HO 26. Hi-pr 3 6-CH2CHW2 HHHO 2
Wéz(ﬁ(‘@)gy%HHHO 28 Hi- r 3 6-M HH
6-CM20HHHH1 32 HGC pr 3 5-SO2Me
- -Pr 2 4-CM20HHHH1 34 Hc- pr . 2
.0 35 HGC pr 4 3-CM20HHHHO 36 H
3-CM20HHHH1 .38 _ WD 2004/048377
PCT/ US2003/ 036806 EIS. RR it- R R3 g gbn

Position 37 HG pr 3 6-SQ2I- r HHHO 38 HC pr 3

CIVE20-|HH
-

5-
H
EI H 8C?§J§,§ﬁ08103680(

-CMe20H H H H
pr

3
7
H
H
5
C- 4

6-OMR'H HH .O[ 39T G pr 3 6-MR*H H H 0 [40 H Cyppr
3 6-CH2CF3S HHHO 41 HGC pr 35-Br HHHO 42 H

pr 3 6- OCRZRh Hgh H 0 43 HTgp T 3 67 C(c=—T1)20H

'Ham; 44 Hd- pr 2 5-OMe20H H'H H 1 45 H;%F 3 __ .
6-OMe2lOHHHHBO 46 - Hi-but y 1 3 6-CMe2 &,&H_@
0 Ct ‘ O~y

KO T YN N
| \[}—m | N | | s’[\: \ ol

R 3 = _ |
' o 7 LN .
ipr H _ : H x : R
. ‘ X
. _ N
i-pr | ' g T H N Me.‘_--
L
j O
Me N
c-pr ' " : : _. H S.) o
T
() \ /N o . | LNH
cl '

.43 -



47 Hec- pr 3 6-CMe2 OHH H 5-Br 0 48 Hc- pr 2

6-CMe20HH HHO 50 Hc- pr 3 6-S2Me HHHO 51, H -
WOi200048375- S2Me HHH O 59 Hi-pr 3 HHHH 1
 3HHHH-1 61 Hi-r 35-CO0EFt HHH 1 62P(ﬁ|§@?ﬂr°§’§3§806

5-CMe20HH HH 1 63 Hi-pr 3 6-CH2CHVe2 HHH 1 64 H

i-r36-MH HH1 65 Hc pr 3SHHHHI 66 Hc-

pr 3 6-CMe20HH HH1 67 Hc- pr 4 HHHH1 68 H

C pr 3 5-Br H 3 Hi-butyl 3 6-CMe20H HH H 1

H 7
74 Hc- pr 3 6:Me HHHI1 75 He- 1 3 6:-SQOM HHH 1
76 R'C pr 3 6-CMRPOH H H5-Br R* 77 Hc-{pr 3 Ar

6- CMe(CH2OH) OH H H H 1 | -39 WD 2004/ 04837

1
PCU-p#52003/ 036806 pyTable 3 OO By N

c-Bu - } H : H
"~ OH T H - “H

N-Isopropyl-1-[3-(3-acetylphenyl)phenyll-1:4-dihydrol1,81naphthyridin-4-one-3-carboxamide -~ ©./
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15

20

.30

'R4-NNRAr 5 Exanple RRL Ar Ra R6 8 Hi-pr

i ndol - HH 12 Hi- r uinolin-3- 1 HH 13 Hi-pr
HH 19 Hc-. r 3-thienyl HH 29 T
Q%‘ﬂ%"gﬂ%m din-5- 1 HH 57 Hc-pr HH- N % RCFSpf0036806

i-pr 1l-oxido uinolin-3- | HH Table 4 OO \ N,R
RAN NI- / | - c. .Arl 10 R Ar 40 WO 2004/ 048377
PCT/ US2003/ 036806 Example RR Ar Ar' R4 R6 31 H
i-pr Ph 4-( ridin-3- 1) HH

-2-(2-chloronicotinoyl) ac late,

A mixture of ethyl 2—chloromcot1noyl acetate (41.1g; 180. Smmoi) tnethyl
orthofonnate (40. 12g 27 Immol) and acetlc anhydride (92.05g, 902.5mmol) was heated at 130°C
for 2.5 hours. The volatile components were distilled off and the residue was co-evaporated

. twice with xylene. The oily residue was dissolved in methylene chloride (250mL) and 3- |
| bromoaniline (37.25g, 216.6mmol) was added slowly. The resulting solution was stirred at room -
- temperature for 18 hours, and the solvent evaporated away. The resulting crude compound was |

used as such in the next step.

Step 2: Ethyl 1- (3-br0mophcnvl) 1.4-dihydrof1, 8]nanhthvr1d1n—4 -one-3- carboxvlate
The crude compound from Step 1 was dissolved in tetrahydrofuran (500mL), the

*solution was cooted to 0°C, and sodium hydride (as-a 60% d1spers:0n in oil , 9.4g, 235mmol)
‘was added in portlons After stirring at 0° for 1 hour, the mixture was allowed to warm up to
‘room temperature. After 2 hours, water (400mL) was added to the suspension and and the

insoluble solid was filtered and washed copiously with water. When’ dry, the solid was stirred i in
ether (150mL) at room temperature for 24 hours and filtéred to- afford the title compound asa -

, -cream-colored solid.

'H NMR (Acetone—ds) §1.32 (t, 3D, 4.29 (q, 21;1) 7. 54.7.63 (m 2H) 7.69 (dd

y IH) 7.78 (dd, 1H), 7.93 (s, 1H), 8.66- 871 (m 3H)

Step 3: 1- (3 Bromonhenvl) 1 4—d1hvdr0{1 81naphthvr1d1n—4 0ne-3—carb0xvhc acid
A suspenswn of ethyl 1-(3- bromophenyl) 1,4-dihydro[1, 8]naphthyndm—4~one—3-

; ca:boxylate from Step 2 (52.5g, 140.7mmol) in a mixture. of tetrahyd:ofuran (400mLl.), methanol |

{400mL) and 1N aqueous sodiumn hydromde (280mL) was heated at ca 50°C with stlmng for 20 '

‘minutes. After coohng, the mixture was diluted with water (300mL) and 1N agueous HCI

(325mL) was added. After stirring for 45 mmutes the precipitate was letered, washed well W-ith‘ o

~ water and dried to afford the title acid as a cream-colored solid.

"H NMR (Acetone-dg ) dg) 8 7.65 (t, 1H), 7.76 (m, 2H), 7.84(d, IH), 7.99 (s 15H),

'887(m 2H), 9.01 (s, 1HD.

S_tép 4: N—Isopropviwl—( 3¥br0mophenvl)“1 A-dihydro[l 8]naphthvridin—4—bne-3-carboxémide.. -

To a suspension of 1- (3—br0mophenyl) 1,4-dihydro{1, 8]naphthyndm—4—one-3-r :

carboxyhc acid from Step 3 (26. 3g, 76mmol) and triethylamine (23.2g, 230mmol) in

_45.
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200

58 H c-pr Pyr|d|n3yl/:HHH 5 69 H c-pr
Pyridin3yIN.C]—|HH'5-.7O pr
ridin-3-yl ~/_: HHH5- Hc-pr : '
W@Z@J"gﬁ%r. din-3-yl NOOHH I3 5 Table 5 O OPCRUS28034036806
NN-RI RA NN5~ 15Rs 4 Ar Ar  c-pr HHN '
1

R
NKNEi  H H -41 WD 2004/ 1145377 PCT/ US2003/ 036806 R R
RA c-pr HHMNx 1N

tetrahydrofuran (IOOOmL) at 0°C was added isbbutyl chloroformate (18.85g, 138mmol). After
stirring at 0°C for 2 hours, isopropylamine (23g, 390mmol) was added and the mixture was

~ allowed to warm up to room temperature and stirred overnight. The mixture was then

partitioned'betWeen ethyl acetate and water, the organic phase was dried and evaporated to a
solid which was stirred in ether at room temperature for 3 hours and filtered to afford the N-

- Isopropyl-i- (3 bromophenyl) 1 4—d1hydre[1 8]naphthynd1n—4—one-3 carboxarmde as a white .

sohd

lH NMR (Acetone-d 6) 6 1.25 (d, 6H), 4.17 (m, 1H), 7. 59 7.63 (m, 2H), 7.70 (d

1R, 780(d 1H), 794(5 lH) 8.73 (m, 1H), 8.78 (d, 1H) 8.85 (s,.1H), 9.61 (br, NH)

Step 5: N—Isopropvl 1 [3 (3- acetvlphenvl)nhenvﬂ 1.4- chhvdro[ 1 S]nanhthvnd1n-4 one—3—
: 'carboxannde ' ' ' ' '

A rmxture of N-Isopropyl—l 3- bromoPhenyI) 1,4-dihydrof1, 8]naphthyndm—4—

| one-3-carboxamide from Step 4, 3- acetylphenylboromc acid (1.2eq.), trans-
,' d1brom0b1s(tnphenylphosphme)palladmm (I (0.05eq.), toluene (61111_Jmmol ) ethanol
o (Zmljmmol ) and 2M aqueous sodium carbonate (8eq.) was refluxed for 1 hour under anitrogen - -

atmosphere. The mixture was diluted with cthyl acetate and the orgamc phase. was washed with -

water and brine, dried and evaporated. The crude product was. chromatographed on silica gel
, elutmg w1th a gradlent of 20—40% ether in methylene. chloride to afford the N—Isopropyl =1-13-(3-
acetylphenyl)phenyl] 1 4-d1hydro[1 8]naphthyr1dm—4—one—3 carboxarmde product asa sohd o
' 1I-INI\/JR (CDC13) 8 1.29 (d, 6H), 2.65 (s, 3H), 4. 28 (m lH) 7.47 (m 21-1) 7.55
@, IH), 7.65 (m, 2H)}, 7.80 (m, ZH) 7 95 (dd lH) 8.19 (brs lH) 8.70 (dd 1H), 8. 81 (dd lH)

' _.'-905(3, 1H),965(br NH)

2—5‘\ :

- 46-
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R '6mmol) in tetrahydrofuran (ISmL) ‘was added slowly. The resulting mixture was kept at O° for -

15

20

- . - - _ 1 - ’ _ H
O NO i-pr7-M Hi O} i-pr H5-M S 1 .0 c-pr
HSF3 i~EOd NCF3 c-pr H?ng-?pr H H c-Bu H_ ,
wO2b04Pafdrr i\ Y-N N -42 WD 2004/ 038 PCT/US2003/036806
PCT/ US2003/ 036806 R R R Ar 6F H\~N ‘ |

EXAMPLE 2

N—(2 6-D1chloroovndm 4-y-1-f3-(3- acety]phenvl)phemd 1 4-d1hvdrof1 8]naphthvnd1n-4 -0ne-

—carboxa:mde

: Steo 1 Anion of 4-ammo 3 S5 dichloropvndme -

: A suspensmn of sodium hydnde as 60% dlspersmn in-oil (360mg, 9mmol) in :
tetrahydrofuran (15mL) was cooled to 0°C. A solution of 4-amino-3 5—d1chloropyr1dme (978mg, :

2.5 hours.

Step 2: Ac1d chlonde of 1 (3—bromonhenvl)~1 4—d1hydro[1 S]naohthyndm-él-one-?: carbm\vhc

-acid,

A suspensmn of 1~(3—bromophenyl) 1 4-d1hydro[1 8]naphthyndm 4-one-3~ ,
carboxyhc acid from Step 3 of Example 1 (690mg, 2mmol) i in tetrahydrofuran (12mL) was

cooled to 0°C, and oxalyl chloride (381mg, Smmol) was added followed by 2 drops of N, N—. _ |

d1methylfomlanude The resulting mixture was then snrred at room temperature for 1 hour then

.refluxed for 45 minutes and cooled to room temperature
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10

15

‘ 120

1H), 8.62 s, 2H), 8.80 (brs 1H), 8.86 (d IH), 8.99 (s, 1H) 12.1 (br, NH). o

C 1-N- gHH NB5-F4Fpc i-pr HH\1 Ich, i-pr
HHS i-pr HH M sil ANCMe c-pr HH> o 0" ci

wrbonlyDhssty NH  ci - 43 WD 2004/ 048377 PCT/ US2003403683R03/036806
P46 RAt c-pr HH.S ' ¢-Bu HHN-NH

Step 3: N-(2.,6- D1ch10rovvndm 4- Yl) 1 {3-bromophenyl)-14- dlhvdrofl 8]naphthvnd1n 4- 0ne—3-
carboxamlde

The mixture from Step 2 above, as a brown suspension, ‘was added via syringe to
the cold suspension of Step 1. The resulting mixture was stirred at room temperature for18

hours, quenched with aqueous saturated ammonium chloride solution and partitioned between-

-ethyl acetate and water. The crude product from evaporation of the organic phase was triturated

with ether (S0mL) and flltered affording the N-(2,6- D10hlor0pynd1n-4—yl) 1- (S—bromophenyl)-
1 4—d1hydro[1 8 Inaphthyridin-4-one-3-carboxamide as a beige solid. :
"H NMR (Acetone-dg) & 7.61-7.70 (m, 2H), 7.76 (d, 1H), 7.81 (d, lH) s 00 (s

Step 4: N—( 2 6—D1chloropvnd1n~4-vl)-1 [3-(3- acetvlphenvl)phenvl] 1.4- dlhydro N

{1.8naphth d1n-4—one—3-carboxannde '

Following the procedure of Step Sof Example 1, but substltutmg N -(2,6-

_d10h10r0pyndm—4—y1) 1-(3- bromophenyl)—l 4-dihydro[1,8]naphthyridin-4- one—3—carboxarmde

from step 3 for N—1sopropyl 1- (3—bromopheny1) 1,4- dlhydro[l 8Jnaphthyridin-4 -one—3—
carboxamide, the N-(2, 6—chh10ropyr1d1n—4~yl) 1-[3-(3- acety]phenyl)phenyl] 14

_ dlhydro[l 8]naphthyndm—4—one—3 carboxamide ~compound was obtamed as a sohd

HNIV[R(CDCI;)SZGS (s, 3H), 747 (d, 1H), 7.50-7.60. (in, H),77O (m, 2K,

'“782((1 2H) 7.98:(d, 1H), 820(s,lH) 8.55 (s, 2H) 8.75 (brs, II-I) 89?(dd 1H) 914(5 lH)_‘-' |

12.08 (br, NH).

ST
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o

b N NOHHHoOo NOH 1 0 HHNON EXAWMPLE | 5
N- 1 sopronyl -1 -f3-(3-acetyl phenyl ) phenyl | -1 4-di hydrof 1 :
wBlapdsiyri di n-4- one- 3- carboxam de . O O CHg
O CHg -44 WD 2004/ 048377 PCT/ US2003/ 036806 Hgigg%si‘mf”%“s“(
Et'hyl 3-(3-bronoanilino)-2-(2-chloronicotinoyl)
acrylate A m xture of ethyl 2-chloronicotinoyl acetate
(41.1g, 180.5nunol), triethyl orthoformate (40.12g,
~ 271mol ) and acetic anhydride (92.05g, 902. 5mpl) was
heated at 130C 5 for 2.5 hours. The vol atile :
conponents were distill edE8AMRIE3t he resi due was
co-evaporated twice with xylene. The oily residue was
di ssolved in neth Iene chlorlde (250nL) and 3-
N-Isag epybarde propyiph phe 41-dih s &t ;IA; on'fkﬂecarboxannde
resultlng solutlon was stlrred at room tenperature '
for 18 hours, and the sol vent evaporated: away. The
resul ting crude conpoundcwas()useékps such in the next
st ep. 10 .

s | ~ TCHy

: , Followmg the procedure of Step 5 of Example 1 but substltm:mg 4—11- : _
- propylpheny]boromc acid for 3—acetylphenylboromc ac1d the title compound was obtalned as a
whlte solid,

0. IHNN.[R(Acetone-%)SOQ?: , 38), 1 2 (d 6H) 165 (m, 2H) 262 (. ZH}

'.418(m lH) 731 (d 2H), 758~761(m 2H), 768«772(111,31—1) 787(d IH) 795(8 IH) 872
(m 1H) 878(dd 1H),892(s 1H), 966(brNH) B
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10

. acetylpheay Bopopg acigy
“solid! ri et hyl am ne (23 Zg, 230mol’). in -45 WO 2004/:048377

Step 2 Ethyl 1-(3-bronmophenyl)-1 4-di hydrof 1
8l napht hyri di n- 4- one- 3- car boxyl ate The crude conpound
wo redoRizep 1 was dissol ved in tetrahydrof uran. (£998abes3esos
the solution was cooled to 0C, and sodi um hydride (as
a 60% di spersion in oil 9.4g. 235mMmpl) was added in
portions. After stirring at Ofor 1 hour, the m xture
“was allowed to warmup to 15 roomtenperature. After 2
hours, water (400nmL) was. .added to the suspension and
and the insoluble solid was filtered and washed
copiously with water, WhehBXddPLEHe solid was stirred
in ether (150nm.) at roomtenperature. for 24 hours
: and flltered to afford t he t|tIe co oound as a
yepyinlalgr@rascgtyin i 1nzdihadeal bi8dnaphihysdin-4ane3- carboxarmde_
‘VSFD 4. 29 (q ZFD 7.54-7.63 (m ZFD 7 69 (dd, 20
1M 7:78 (dd, IM . 7.93 (s, 1H), 8.66-8.71 (m 311).
Step 3: 1-(3-Bronophenyl) i, 4- |hy@f:%1
8l napht hyri di n- 4- one- 3 carjpoxy |c/§\~ A suspen3|on of
et hyl ‘
1- ( 3- br omophenyl ) - 1{}4- drhydr
-~ carboxylate from -

[1, g]naé%t%yrldln 4-one- 3
.59, 140.7mmol) in a
(400nL) met hanol 25

mi xture of tetrahydrofura
m hydr oxi de. (280nL) was
g for 20 mnutes. After

(400nmL) and I.N aqueous sog
@ i th water (300nl)

heated at ca 50C with st

cooling, the mxture wad

and | N aqueous HC1 (325nLC) wa§ adfed. After stirring

for 45 mnutes, the precipitat€ wag filgered, washed '

well with water and dried to a fhe title acid as
. a creamcolored solid. 1H NVR (Acetone,d6) 8 7.65 (t,

AH), 7.76 (m 211), 7.84 (d, 1H, 7.99%s, 1H), 30

8.87 (in, 2H), 9.01 (s, 1H).. Step 4: o

N- 1 sopropyl -1 - (3-bronophenyf-1 4-di hydrof 1

¥ ?2"2?"*&“@5‘%&%&}% BRSBTSl £ RIRIARC

réﬁ :;qeaf&@@pﬂbogmqun@ the titngasipouad gvas obtamed asa

cated | SRR CCero o o ot B b 1S SR raT . Kl 50 om, 11,

7'7’.70 (d, 1H), 7.76 (t, 1H),7.92'(4, 2H),797 {d, 1H) 807—8 10 (m 3H),872 (brs 11-1),878 (dd'

"1}1) 8.92 (s, 1H), 9.65 (br, NH)
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R

stirring at OC for 2 hours, isopropylam ne (23g,
390mmol ) was added and the m xture was allowed to
woasioYgs7t 0 roomtenperature and stirred over n| @%Jtszil_ﬁﬁis(»sao
m xture was then partitioned between ethyl aceta
and water, the organic phase was dried and evaporated -
to a5 solid which was stirred in ether at room:
tenperature for 3 hours and filtered to afford the N
| sopropyl -1-(3-bronmophenyl ) -1, 4-di hydr o[ 1, B] napht hyri d
‘i n-4-one-3-carboxam de as a white solid. "H NWR
(Acetone-d 6) 8 1.25 (d, @ambiE’s (m 11-1), -
7.59-7.63 (m 2H), :7.70 (d, 111), 7.80 (d, 1FD .94
(s, 1H), 8.73 (m 1FD 8.78 (d, 1H), 8.85 (s, FD
- N-Is8pr6ayl¢ bi3-(MikthylheSilBthehyll-1 4-dihydrol 1 8 Inaphthyridin-4-one-3-carboxamide
- N-Isopropyl -1-[3-(3- acetylphenyl)phenylf 1 4-di hydrofl
8l napht hyni di n- 4- one- 3- carboxam de. A m xture of
N-I'sopropyl -1 -(3-bronmophenyl ) - 1, 4- ydr o[ 1, 8]naphthyr
idin-4- . one-3- carboxan1 e f nwg%\p 4,
. 3-acet yl phenyl bor oni - trans 5 -
di br onobi s(tri phenyl hoSphi n )pa adi & (II)
‘(0. 05eq.), toluene (m I éﬂhanol (2mL/ mrol )
‘and 2M aqueous sodlunﬁtaro~nate (8eq.) was refluxed
~ for 1 hour under a nitrogeh atnmpsphere. The m xture
was diluted with ethyl agétape aﬁmﬂghe or gani ¢ phase
‘was washed with water a i dri ed and '
evapor ated. The crude produtCt “w shr omat ogr aphed- on
of 20.40% ether in
= Isopropyl-l-[3-(3 e

silica geli eluting with a graog
- methyl ene chloride to afford the

20

acetylphenyl)phenyl] 1 A-di hydro[ 1, 8]naphthyr|d|n 4--0n

e- 3- car nlde roduct as_a solid. 1H NMR (CDC13) S

1.29 ( d mgé progedureph Step 508 Fxajnple), buysubptiging 2-

| meth;?;lﬁ)wn)?lb%mo(dcld ﬂirl)Srachyﬁﬁlcﬁﬁboﬁﬁﬁo acid #1@ tﬁl@coﬁ&)@)ﬁnd \Ziasgéotamed asa -

10

fdd, 11-1), 8.19 (brs,111), 8.70 (dd, 11), 8.81(

-solidy ™ "9 05 (5. 1H) 965(br NH). 25 -46 WO

2004/ 0453 NMRCAL1586.03/DBBBOS 6H), 2.35 (s, 3H), 4:17 (m, iH),’? 27-7.34 (m

| " 4H0), 7.56-7.60 (m, 2H), 7.65 (m, 2H) 770, lH) .74 (m, 1), 878 (49, 18, 892(3 1),
1.964(br ST . - .
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10

EXAVPLE 2
. N(2,6-Di chloropyridin-4-yl)-1-[3-(3-acetyl phen phenyII
\vdgﬁummﬁyﬂro[l 8lnaphthyridin 4 one 3-carboxa 806
0/ N C&H NNC OGCH Step 1: Anion of Ptfusofosenos
4-ami no- 3 5-di chl oropyridine A suspension of sodium
hydri de as 60% di spersion in oil (360ng, 9nmol) in 10
tetrahydrofuran (15n) was cooled to OC. A solution of
~ 4-am no- 3, 5-di chl oropyridine (978ng, 6mol) in
tetrahydrofuran (15nL) was added slowy. The resulting
m xture was kept at 0 foEXAMELESurs. Step 2: Acid
chl oride of 1-(3-bronophenyl) - 1 4 dlhydro[l
8] n idin-4 one 3 carboxy 15 a

| Ejs_g}gg%&@éhﬂdbﬁ (4-acetvlphenv1)phenvl} l 4—d1hvdro[ 1 8]naohthvnd1n 4-one-3-

- carbodarfiidlebr omophenyl ) - 1, 4-di hydro[ 1, 8] napht hyri di n-4- one- 3
- carboxylic acid from Step 3 of Exanple 1 (690N,

- 2mmol ) in tetrahydrofuran (12nL) was cooled to 0OC,
and oxal yl chloride (381n?Jn 10l ) s added, foll owed
by 2 drops of N N-. yIf rmart de. The resulting
m xture was then sti dq&i‘inaj\ture'_for 1
hour then 20 refl uxpd 45 m Nt es cooled to

roomtenperature. 4/0 Big7 PCT/.US2003/ 036806

Step 3: N N '

N-(2,6-Di chl oropyrl di n- 4- 1) 1-(3- brom)phenyl) 1
 4-di hydro[ 1 8] napht hyri ¢¥f-%- one- 3-

_'Step 1 N~Isonroovl-N—rnethvl 1- (3—bromonhenv1) 1.4- dlhvdrofl SLaDhthvndln-4—one-3-
; carboxarmde

‘Following the procedure of Example 1, Step 4, but substltutmg N—lsopropyLN—

: methyla:mne for isopropylamine the N- Isopropyl N—methyl -1- -(3- bromophenyl)—l 4-

R d1hydro[1 8]naphthyndm-4 one—3—carboxamlde was obtained in as a yellow solid.

15

20

1I—I NMR (Acetone-dg) (Appears as two rotamers of the amldc) 61.18 (m 6H)

285 091,405 (m, 058D, 484 05H) 7.49-7.64 (m, 3HD,7.72 (d, 1ED, 7.86 (s, 1ED, 8.14

(s, IH) 8.65 (d, 2H).

' Steo 2: N-Isopropyl-N-methyl-1-[3-(4- acetvlohenyl)ohenvl] 1 4-d1hvdro[1 8]naphthvnd1n—4—

one-3-carboxamide

Following the procedure of Step 5ef Example 1, but substltutmg N—-lSOprOpyl—N~

methyl 1-(3- bromophenyl) 1,4-dihydrof1, 8]naphthyr1d1n-4-onc—3 carboxamide from step 1 for'

N-isopropyl 1- (3-bromopheny1) 1 4—d1hydro[1 8Inaphthyridin-4-one-3- carboxamide and 4-

: acetylphonylboromc acid for 3- acetylphenylboromc acid the N—Isopropyl-N-methyl 1- -[3-(4-

acetylphenyl)phenyl}-1 A-dihydro[1, S}naphthyndm 4-0ne—3—carboxannde compound was
obtained as a white sohd '

-52-
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15

L

~carboxani de.” The nixture from Step 2 above, as a brown
suspensi on; ?as added via syringe to -the cold
' n of Step 1. The resulting mxture S

‘V§??$@e I7gt roomtenperature for 18 5 hours, mﬁ@ﬂgﬁggnmmmm;
wi t h aqueous saturated amoni um chl ori de solution and
partitioned between ethyl acetate and water. The
crude product from evaporation of the organic phase

was triturated wth ether (50nm) and filtered,
affording the

N(Zd?hydfﬁfﬂ Pdlgb)quﬁbpéarX%%gvé‘qﬂo%oxﬁéﬁcar Xa%l)alze, (m, 6H), 2.62 (s,
3H).geian. Jerte - 92+QITvaﬁfﬁ (ﬂ§e7t ohen.ddy), $63- 811 Gn7gT), /03 (d 2H), 8.14 (S '

00 10 1
| OSH@*‘Q%I((% @’@H()OB Gflgh , 1, &hs(dsohﬁgm? (s, H),

(d, 1FD 8.99 (s,
1H), 12. 1 (br NH) Step 4: N-(2;
'6-Di chl oropyri din-4-yl) - 1EKaMBEBget y| phenyl) phenyl | - |
, 4-di hydro = .11 , 81napht hyri di n- 4- one- 3- car boxande
FoI | owi ng the procedure of Step 5 of Exanple 1, but
prbe ’ ypliényll-1.4-dihydro{1,8Inaphthyridin-4-one-3-carboxamide
dlchloropyrldln 4-yl)-1-(3-bronophenyl)-1, 4-di hydrof[ 1,
8] napht hyri di n- 4- one- 3- car boxam de fron1step 3 for
N-i'sopropyl
~ 1- (3- bronophenyl ) - 1, 4- di hygr o[ S]ﬁ%t hyri di n-4- one- 3
car boxam de;, the
N- (2, 6-Di chl oropyrid
yl]-1,4- dihydro[1,8

Iﬁ(S GHat yl phenyl) phen

|d| n- 4- one- 3-.car boxam de

: aysolid. "H NWR (CDCI3) S
2.65 (s, 3H), 7.47 (d, I 7.50-7.60(m 2H), 7.70 (m

-~ 211), 20 7.82 (d, 2H), (d, 1H), 8.20 (s, 1H,
8.55 (s, 21-1) 8.75 (brs ) 8"’2 (dd 1H), 9.14 (s,
111), 12.08 (br, -NH). -480W0 oirm)48377 . -

~ PCT/'US2003/ 036806 EXAMPLE 3 o =

N- I sopropyl -1 -] 3- (4 n- nrop_yl pheny )phenyl | - 14- d| hydro

I 18] napht hyrl di n4- one- 3- car boxam de O @] CH3 H CH3 :

Followmg the procedure of Step 5 of Example 1, but substltutmg pyridine-3-
boronic acid 1 3~propanedlol cyclic’ ester for 3- acetylpheny]boromc acid and (1, 1’-b1s )

. (dlphenylphosphmo)ferrocene] dlchloropalladxum(ll) for trans- :
4d1bromob_13(tnphenylphospmne)palladlum (II) the title compound was obtained as a beige sdlid

"H NMR (Acetone-de) & 1. 24 (d, 6H), 4 17 (m, 1H), 7.48 (m lH) 7.60 (m, 1H),

' -'7 71 (dd 1H), 7.78 (t 1H), 7.95 (dd 1H), 8.05 (brs 1H), 8.15 (m, IH) 8.60 (m, IH) 8.72 (m

) 1H) 8.78 (dd, IH) 8.92 (s 1H), 8. 99 (brs, lH) 9.65 (br, NH).:
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N N5 CH3 Followi ng the procedure of Step 5 of

Exanpl e 1, but substituting 4-n- propyl phenyl boronic
waaeowd/ofigy773- acet yl phenyl boronic acid the titIe Qgﬁgmmmu

was obtained as a white solid; 10 1H NWR (Ace one-

S 0.93 (t, 3H, 1.24 (d, 6H), 1.65 (m 2H), 2.62 (t,

211), 4.18 (m 11-1), 7.31 (d, 21"), 7.58-7.61 (m

2H), 7.68-7.72 (m 311),.7.87 (d, 1H), 7.95 (s, 113),

8,72 (m 111), 8.78 (dd, 1H), 8.92 (s, 11-1), 9.66
~(br, NH). -49 WO 2004/ 048377 PCT/ US2003/ 036806

EXAMPLE 4 N-1sopropyl -1 - (Bxdaecetry! phenyl ) phenyl | -1

‘4-di hydro[ 1 8l napht hyri di n-4-one-3-carboxamde 0 0 -

CH3 HCHs N N b---Oy 0 5 CH3 Followi ng the procedure
N-Isapsorsl dnl 35(indol Bedpphienyll-1 4 dih et s Bitaphibe dér4-one-3-carboxamide

acetylphenylboronlc acid for 3-acetyl phenyl'boronic™

acid the title conmpound was obtained as a solid. 10

1H NMR (Acetone-d6) 81.25 (d, 1), ﬁ.61 (s, 3H, 4.17
(m 111), 7.59 (m.1H), ii 7.76 (t, -1H),
7.92 (d, 211), 7.97 (e 7 0 (m 313), 8.72
(brs, 111),.8.78 (d Chlsyy, 9.65 (br,

‘NH) .. -50 WO 2004/ 04 /036806

Followmg the procedure of Step 5.of Example 1, but substituting 5- _
1nd01ylborcmc ac1d for 3-acetylphenylboromc ac:1d the title compound was obtained as an off-

white solid.
10

746752 (m, 3H, 7.59-7.66 (m, 2H) 7.87-7.93 (m, 3H), 8.72-8.81 (m, 3H), 9.67 (br, N, 112'
(b, NE). | . |

'HNMR((DMSO ds} & 1.20 (d, 6H), 4.10 (m, 1H), 6.47 (s 1H), 7.38 (brs, IH),
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EXAMPLE 5 N-1sopropyl-1-f3-(2-nethyl phenyl ) phenyl -1

4-di hydrorl 8l naphthyridin 4 one 3 carboxamde OO
w8 N N CH3 5 Fol | owi ng the procedure .

5 of Exanple 1, but substituting 2- PRI RbBr0ses0s

nethylphenylboronlc acid for 3-acetyl phenyl boronic

acid the title conmpound was. obtained as a solid: 10

1H NMR (Acetone-d6) S. 1:24 (d, 614), 2.35 (s, 311),

4:17 (m 1H), 7.27-7.34 (m 413), 7.56-7.60 (m 211),

7.65 (m 2H), 7.70 (t, 1H, 8.74 (m 111), 8.78

(dd, 1H), 8.92 (s, 11-1), ESA4pP(bBrg NH). -51 WO

2004/ 048377 PCT/ US2003/ 036806 EXAMPLE 6 '

N- I sopropyl N- met hyl - I- [ 3- (4- acetyl | phenyl) phenyl | - |

Jily (4-2cBYIpharhyl Yl o3 8lasphitiop '—deJHE-BQaEboxaImde

CI—BO(fNLCHB Ji, NNCHSOCHBStepl ‘

N- | sopr opyl - N- net hyI 1-(3-bromophenyl)-1 4-di h ddrof 1

8l napht hyri di n-4-one 3 o o CH, :

CH,
CH3 .

Stc_in,l':’ N-tert-Buwl-1-(3;bromophenv1)-1 4-dihydro[l. 81naphthvridin~4-o'ﬁe‘é&:arboxamide -

10

15

.-lI-D 793(b1:s 1H), 872{111 1I-I) 877(dd 1H), 8.81 (s, II-I) 973(brNH)

~ Following the procedure of Example 1, Step 4, but substltutmcr tert-butylamine
for isopropylamine the N—tert—Butyl—l (3-bromophenyl)-1 4—d1hyd10[1 8]naphthynd1n—4—one—3- o

- carboxamide was obtained as a yellow sohd

'H NMR (Acetone-dg) § 1 A4 (s, OH), 7. 58-7.62 (m, 2H) T, 70 (dd lH) 7 78 (dd

2

" Sten 2 N-tert—Butvl 1-f3- (4—acetv1phenvl)phenvl1 14-d1hvdro[1 8]nanhthvr1dm~4—one 3— :

carboxamlde

Followmg the procedure of Step 5 of Example 1, but substltutmg N—tert butyl 1— |

| (3 bromophenyl) 1,4-dihydro[1, 8}naphthyndm—4—one~3~carboxam1de from step 1 for N-

20

isopropyl 1-(3-bromophenyl)-1,4-dihydrof1,8Inaphthyridin- 4-one-3- -carboxamide and 4-
acetylphenylboronic acid for 3-acetylphenylboronic acid the N-tert- B-utyl 1-[3-(4-
acetylphenyl)phenyl] 1,4-dihydro{1, 8]naphthyr1d1n—4 -one-3-carboxamide compound was
obtained in 93% yield as a white solid. ‘ -

"H NMR (Acetone-dg ) § 1. 45 (s, 9H) 2.61 (s, 3H) 7.59 (m, 1H), 7.69-7.72 (m,
lH) 7.77 (t, lH) 7.92-7.99 (m, 3H), 8.07-8.11 (m 3H) 872(m 1H), 8.78 (dd 1H), 8.91 (s,
lH) 9.79 (br NH)

.55



5

10

15

1H), 8.12-8.17 (m, 2H), 8.61 (m, 16D, 8.62 (s, 2}1) 8.80 n, 11-1) 8.88 (cld 1H), 8.99 (brs, 1}1)
19.06 (s, 1H), 122(brNH) e |

car boxani i de 10 Fol | ow ng .t he procedure of Exanple 1,
Step 4, but substituting N-isopropyl-N nethylam ne
W@ 210440¢3pT opyl ami ne t he PCT/US2003/036806
N- | sopropyl - N-net hyl -1 -(3-br om)phenyl )-1, 4- -
di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxani de was
obtained in as a yellow solid. 1H NVR (Acet one-d6)
(Appears as two rotanmers of the amde) S 1.18 (m 6H),
2.85 (s, 3H), 4.05 (m 0.511), 4.84 (m O0.5H
7.49-7.64 (m 3H), 7.72 (d, iH, 7.86 (s, 1H), 8.14
15 (s, 11-1), 8.65 (d, 2H). Step 2: '
N- | sopropyl-- N-net hyl -1 -[3-(4-acetyl phenyl ) phenyl | -1
4-di hydrof | 8l napht hyri diml - car boxani de
Follomnng t he procedure of Step 5 of Exanple 1, but

Aphnyedin-4-one-3-

_ﬁbﬂﬁﬁmé_s carboxan1de fron1step 1 for N—|sopropyl
1- ( 3- bromophenyl ) - 1, 4- di hydr o[ 1, 8] napht hyri di n- 4- one- 3
- car boxam de and 4- acetyl phenyl baronic acid for
3-acet yl phenyl boronic acid the.
N- | sopropyl - N-net hyl - 1-[ 3- @4

acet yl phenyl ) phenyl ] -1, 4-dj/hyd , 8] napht-hyri di n- 4-on
e- 3- car boxam de conp , ‘ DtngH S a white .
solid. 52 WD 2004/ 0. -Pd[/ US% 03/ 36806 'H NWR

(CDC13) (Appears as twp~
(m 6H), 2.62 (s, 3H), 4.90 (m OSW 492(m
0.5H), 7.38-7.55 (m 2H) =~63-7.77 (m 5H), 8.03 (d
2H), 8.14 (s, 0.5H), 8. §, 0.5H), 8 65 (m-. 1R,
'8.75-8.80 (m 1H). 5 EXA
N- 1 sopropyl - 1- (3= (pyridin-
8Inaphthyr|d|n 4- one- 3 carboxa,md//

) heNI T -1 4-di hydrol |
HCH3 "N N N

- Following the procedure of Step 4 of Example 2 but substltutmg [1 r —blS

1.(d1phenylphosphmo)ferrocene]dichloropalladlum(ﬂ) for trans- -

dlbromobls(tnphenylphosphmc)palladlum () and pyridine-3- boronic acid 1 3-propaned101

_ cychc ester for 3-acetylphenylboronic acid the t1tle compound was obtained as a glassy sohd

lHNMR(Acetone—d5)8748 (m, 1H), 7.68 (m, 1), 7.77-7.82 (m, 2H), 7.98 (m, |

3
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lr~ 10 Foll owng the procedure of Step 5 of Exanple 1,
but substituting pyridine-3- boronic acid
wdganp,ngyaanedl ol cyclic ester for 3-acetyl phen
acid and [1,1 -bi s ¥k?ﬂfs%“:sﬁ)3(806
(di phenyl phosphi no) f errocene] di chl or opal | adi un{W f or-
trans- dibromobi s(triphenyl phosphi ne) pal | adi um (11)
the title conmpound was obtai ned as a beige solid. 15
1H NWMR (Acetone-d6) 81.24 (d, 613), 4.17 (m 1H), 7.48
(m 111), 7.60 (m 1H), 7.71 (dd,111), 7.78 (t, 1H,
- 7.95 (dd, 1H), 8.05 (brs, EMAMBIES1(m 113), 8.60 (m .
111), 8.72 (m 1H), 8.78 (dd, 1H), 8.92 (s, 1H), 8.99
(brs 1112 9. 65 (br NH).. -53 WO 2004/ 048377
| $6t utVE)KA(WbEn‘EmDerazm l-vl)phenvll -phenvyi}-1 4_
i viddid_ 36k '-(llé)henyll- 4-di hydro(1
8l napht hyrrdr mde OOCH3 HCH3 N N
~1 L~ 5 H Following the procedure of Step 5, of
- Exanple 1, but substituti ng 5- i.ndol yl boronic acid for
. 3-acetyl phenyl bor oni & theCitigtI e conpound was
obt ai ned as an o irtellsoliJd. 10 'H NMR ((DI\/BO de6)
S 1.20 (d, 6H) ;< 6:@H, (s, 1H), 7.38.
(brs, 1H), 7. ), 7. 59 7.66 (m 211),
7.87-7.93 (m 3 -8.81 (m 3H), 967(br‘NH)
11.2 (br, NH L :

. Step 1: _4—tert—Butvloxvcarbonyl—1—(3-bromdphenvl.)bipel"azihé‘

15

20

Toa suspensmn of I- (4-bromopheny1)p1perazme hydrochloride (103. 15g,
371.59mmol) in acetonitrile 1.5 L) at 0°C under a mtrogen atmosphere was added a catalytlc
amount of 4—d1methylannnopynd1ne (4.54g, 37.159mmol) followed by tncthylaxmnc (ISSmL

1114, 77mmol) and di-tert-batyl dlcarbonate (121.65g, 557.385mmol, chssolved in a minimum

amount of acetomtnle) and the resultmg reaction mixture was warrmed to room temperature and
stirred for 5. 5 hours. The reaction mixture was filtered, ethyl acetate was added and the organic

5 phase was washed with 10 % agueous citric acid, water (2X) and brine, then dried and
~ evaporated to afford the crude 4- tert—Butyloxycarbony] I-(3- bromophenyl)pmerazme product

which was used as such in the next step.

Step 2 3-(4- tert—Butv]oxvcarbonylpmerazm 1—v1)nhenvlb0romc acid

To the 4—tert—ButonxycarbonyI 1- (3-br0mophenyl)p1perazme from Step 1
(118. 30g, 346. 9mmol) in tetrahydrofuran /toluene (1/1,1.51) at -78°C under mtrocren was -

-57-
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Steg R ﬁ tléloggga

-54 WD 2004/ 048377 PCT/ US2003/ 036806- EXAI\/PLE 9 .
N-tert-Butyl-1-[3-(4-acetyl phenyl )phenyl | -
woh200y/0uggtro[ 1 81napht hyri di n- 4- one- -car boxar ni ggTﬁjﬁ,{gm(%G

5 CH3 Step 1:
N-tert-Butyl-I1-(3-bronophenyl)-14-di hydro[ 1
8l napht hyndi n- 4- one- 3- car boxam de Fol |l owi ng the
procedure of Exanple 1, Step 4, but substituting
tert-butylam ne for isopropyl am ne the
N-tert-Butyl-I-(3-bronophenyl)-1, 4-di hydro[ 1, 8] napht hy

addedm~bhmlhﬂnmne{23M 1GOadrL, 5O8 Smird) mmm aidnad r@ﬁltﬂag}tedldthnnxture

was st rﬁ%d g 7%‘% % ( Aceg%l) n1§¢:)ypf%py%&)8raté @Pﬂgn]ﬂp-/l Lt Y) was added .

dropwls‘eila)ld tie act{om waslddgnal 16 D°Cahd stitdY foB2 Bdurgs AqilédJ)s, saturated

_mnmo%1u¥§ chiBfide {4 'dbrnL? e?(lOOmlr)paﬁgr%l e)?u ahent Of FI3F’O4 (20mL) were added

N-tert-Butyl acet

- and the-mikivyeiwed Stirgidiaphb mhinntes and thep nen@ntm&daatabmm d@apprommately
H‘&a%e%ﬁ Qfﬁ?cggéc%ufg tflt?itsﬁ‘ Bnd a%}ecﬁﬁﬁa@@fo%n%d) ble rmxture was

ZOOmES%

stit
slowly diluedwish ﬁéﬁ%g CSPotnld@ﬁgldhfa{eiulgpa SPIPENYER Hian Stiretevegnight. The
' suspeﬁﬁ&%%l@&ed rtﬁ’é’%cﬁkﬁpaslwﬁﬂ{ed NitH +RRY¥H dried to afford the title boronic -
acid. 1- (3- bronophenyl ) -1, 4-di hydro[ 1,. ] napht hyri di n- 4- one- 3

- carboxam-de and 4 acet'yl phenyl boronic acid for
3-acetyl phenyl boronlc acid the N-tert- ButyI-I-[3 (4 20 :
) 8 -

Ageidene- d6) 8 1.45 (s

o 2 611(1 ?t)llg\wnv él?e ﬁ%gére Jag%'ite 5 (g%dg?négﬁi%}]t s%gx)uzlgg .} —b1s - |

(dip hqnaﬂphmhm eyf@c?mfddlfhboromﬂgdmpﬁﬂ) fornans-9.79 (br, NH).

d1br0155b1s(tnphenylphosphlne)palladmm (ID) and the boronic acid from Step 2 above for 3-

'acetylphenylboromc ac1d the 4—tert—Buty]oxycarbonyl 1- (3—brom0pheny1)p1perazme compound =
- was obtamed as a solid.

, IHNfMR(CDCIg)5130(d 6H) 149(3 9H), 318(111 4H) 358(m 4H) 429
(m, 1H), 6.98 (d, 2H), 7.32 (d, 1H), 7.45 (m, 1H), 7.53 (d, 2H) 755-762(111 ZH) 772(d lH)

-8.70 (m, lH) 8.82 (d, 1H),907(s IH) 968(brNH)

yDphenyl]-1.4-dihydro[1.8Inaphthyridin-4-one-carboxamide

- 58-
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15

WD 2004/ 048377 PCTI US2003/ 036806 EXAMPLE 10

- N (2,6-Di chlorooyridin-4-yl)-1-f3-(pyridin-3-yl)phenyl

w0 20b4/desdihydro[ 1 8l naphthyridin 4 one 3 5 carb ‘
OOCI NNGY, HA N Followng the procedurgﬂﬂ?aﬁmm%mr
"Step 4 of Exanple 2 but substituting [1,1 -bis-10
(di phenyl phosphi no) f errocene] di chl oropal | adi un(. U) for
trans- di bronobi s(triphenyl phosphi ne) pal | adi um (11)
and pyridine-3-boronic acid 1, 3-propanediol cyclic
ester for 3-acetyl phenyl boronic acid the title
conpound was obtained as a glassy solid. 1H NWR

( Ac;et o%jg’%éb o pré%%,[% %é'#%p i ?ﬁ?r%;?ﬁezé %Jt squsér%t%gﬂ%z

: qumq]mpboxgn@gc:(dsfor 1ap_)atyl;81egglb()mmclac1q thegitB8ofrgeund Mes oBtaBRd as a solid.

~(brs, 1t
OO 04%%77 P /uégoos%ogdss%gb“&ﬁﬂp}_@o 49’%'5') 2H)5§56m 1H), 7.70-
7.78 7 §6y1-9% (. 2. 3. M@&HMMsOkﬂbérm|1@p&ﬁa@dq 1H), 9.10 (s,
1H), 3. 1@'(& DDy 67 PhengH) 14
- di hydr of 1, 81napht hyri di n- 4- one 3-car boxam de 5 [0F O
CH3 CH3 CC, HNNO :
EXAMPLE 13

henyl}-1.4-dihydro[1.8naphth ﬁdin-éf'—bne—cz{rbpxanﬁde‘

N\_7
) ‘
\oe

i Followmg thc procedure of Step 5 of Example i, but substxtuhng 5~

'. pymmdmeboromc acid for 3-acetylboronic acid the title compound was obtamed as a solid.

_ ' 1HNMR(CDC13)8128 (d, 6H), 4.27 (m, 1H), 7.48 (dd, 1H), 7.52 (m, 1H), 765
(s 1H),774(m 2}1) 868(:m,1H),872(d 1H) 898(3 2H)903(s,1I-D,922(s IH) 962
(brNH) : : , '

.59




10

Step (:22BhCYclvgrop

B carboxannde

OXCH3 H30 CH3 Step 1:
4-tert-Butyl oxycarbonyl -1 -(3- bronnphenyl)plpera2|ne To
wazesus®arsi on of 1-(4-bronophenyl ) pi perazi ne PCT/U52003I03(806
hydrochl ori de (103.15¢g, 10 371.59nmmol) in acetonitri
(1.5 L) at OC under a nitrogen atnosphere was added a_
catal ytic anount of 4-dinethylam nopyridine (4.54q,
37.159mmol ) followed by triethylamne (155nm, 11
14. 77nmol ) and di-tent-butyl dicarbonate (121.65g,
557.385mml, dissolved in_a mnimum anount of
acetonitrile) and the resEKAMRLEd4ction nixture was
marned to roomtenperature and stirred for 5.5 hours.
' ethyl acet ate was.
Te ' Aapgyinnd-amg-dcarboxamide -
aqueous citric aC|d wat er (2X) and brlne then dried
-and evaporated to afford the crude
4-tert-Butyl oxycarbonyl -1- (8- br ggophenyl ) pi perazi ne
product which was used as h next step Step
- 21 3-(4-tert-B utylo Zin 1
"yl ) phenyl bor oni ¢ aci
4-tert-Butyl oxycarbon ronnphenyl)plpera2|ne
fromStep 1 (118.30q,- _
/[toluene (1/1, 1.5 L) at 39C under nitrogen was -57
WD 2004/ 048377 PCT/ US2003j BO6 = added n-butyllithium
(2.5M.160m, 398. 9nmol) pi_se-and the resulting
reaction mxture was stirred af 3 for 20 m nutes.
Triisopropyl borate (96.1nL, 414 !
dropwi se and the reaction was waried to OC and stirred
for 2 hours. Aqueous saturated anmoni um chl ori de
(400nmL), water (100nL) and 1 eqU|vaIent of H3PO4 .

L RogedGnéiin -q cﬂﬁfh HE ST : ﬁ{h /i Eieq4 fox%-?&:SarboxaImde
T A ——
for isbgropytemideuths N~€lydopra@5@¢l(9ﬂﬁ:@h6 I{e‘(ﬁggeﬂt} dlhyago m831§a1}1)hﬁlyndm-4—one- '

t ed h e
> caﬂr‘@%ﬁ?? %\% é%tgjngﬁff’ Srgw‘\#ﬁ( ‘%L\?‘gd overni ght. The
suspens éAtﬁatdnteedf,e)ﬁ 0.5%@n S2H), 0. 806(&1 WA, pegk (i), 7.59-7.68 (m,

AT
LA

- 20, mm&mtﬁ”ﬂsﬂwcﬁ‘iﬁ)% g4 Eé’rﬁ'{)té‘% ) él &, 208’6 G, IH), 970 (br, NHD.

Step 2: N- Cvclonrovvl~l [3-(Dvr1d1n- —vl)Dhenvll 1 4-d1hvdro[1 8}nar)ht}wndm—flL one~3-

Ry

Followmg the procedure of Example 7 but subst1tut1ng N—cyclopropy]—l (3-

o bromophenyl)—l 4- d1hydro[1 8}naphthynd1n—4-one-3-carboxannde from step 1 for N—lsc)propyl- .

- 20

. (3-brom0phcnyl) 1,4-dihydro[1, 8]naphthyridin-4-one-3- carboxamide, the N—Cyclopropy] 1-

[3-(pyridin-3-yl)phenyi]-1 A-dihydro(1, 8]naphthynd1n~4—one—3~carboxamtdc compound was.
_obtamed as a cream-coloured solid.

1HNMR(DMSO d5)5057 (m ZH) 078(111 2H), 2.91 (m, 1H), 752(1]:1 1H),
763-769(m 2H), 7.74 (t, IH) 7.97 (4, 1H), 8.07 (brs, 1H), 8.17 (d, lH) 8.61 (m, 1H), 8.73
(dd 1H), 8.79 (m, 1H), 885(s IH) 899(brs 1H), 974(brNH) |

- 60 -




acid. 10 Step 3: N-Isopropyl-1-{3-f
4- (4-tertbutyl oxycar bonyl pi perazin-1-yl ) phen}!l | -phenyl
w 200147 hydr of 1, 81napht hyri di n- 4- one- 3- car bo , de.
Fol I@vﬁsﬁé the procedure of Step 5 of Exanple. ?%%'{}?5300%9%@06 e
substituting [1,1' -bis '
* (di phenyl phosphi no) f errocene] di chl oropal | adi um(11) for
trans 15 di bronobi s(tri phenyl phosphi ne) pal | adi um (I1).
and the boronic acid .from Step 2 above for 3-
acetyl phenyl boroni c acid the
4-tert-Butyl oxycarbonyl - Izx 8smprgnpphenyl ) pi per azi ne
conpound was obtained as a solid. 'HNWR (CDC13 ) S
©1.30 (d, 6H), 1.49 (s, 9H), 3.18 (m 41-1), 3.58 (m
N-Isah;bpvlzu PO -fbyBhopySdia S - (10bheR$3)1,.4- Zhlﬁ@rdm ,shﬂai;hﬂa)mdm-et -one-3-
'carb7 45 .(in, 113) 7.53 (d, 2H), 7.55-7.62 (m 2H), 7.72
, 20 8.70 (m. 1H, 8.82 (d, 1H), 9.07 (s, 1H,
9. 68 (br, NH). EXAWPLE 12
"‘N-I sopropyl -1 -f3-(gui nolin-3-yl)phenyll-1,4-di hydrof 1
8l napht hyri di n- 4- one- car l@xande 9,0 O CH3 HCHB N
N-N -58 WD 2004/ 048377 H '200/3](2)036806 Fol | owi ng
5 0f NeKampl e IgHhut substituting
foﬂ 3- atkt yl phenyl boronic acid
wag ohydi ned as a solid. "HNW
429 (m-1H), 7.49 (m 2H),
73 3k 7.86-7.92 (m
5 8871(m 1H), 884‘

3 qui nol i nebor oni ¢
~the title conpound
- (CDCI3) S 1.29 (d, 6H)y

7.61 (t, 1H), 7.70- 5 7

21-1), 8.14 (d, 1H), 8.

“(dd, 111), 9.10 (s, =

Followmo the procedure of Step 5 of Example 1 but substltutmg 5~
-methylthlopyndme— “boronic 4cid for 3-acetylpheny1boromc acid and [1,1°-bis

- (dlphcnylphosphmo)ferrocene]dlchloropalladlum(ﬂ) for trans-

- ) d1bromobls(tnphenylphospmne)palladlum (D thc title compound was obtamed as a solid..
o o lHNMR (CDCI3 Y8133 (d 6H) 2. 60 s, 3H) 4.33 (m, IH) 748—7 54 (m H)
‘766(1}1 1H), 7.73 (1, lH) 7.78-7.81 (m, 2H),855(s lH) 866(s lH) 874(m 1H),887(d
lH) 909 (s, 1H), 9.69 (br, NH).

~61- -




1H); 9.19 (s, 1H), 9.67 (br, NH). EXAMPLE 13 10
N- I sopropyl -1 -f3-(p)rimdin-5- 1) henyll-14-di hydrof |
w@heaphizryri di n- 4-one-carboxamde 0 0 CH3 (X
Fol |l owi ng the procedure of Step 5 of .Exanpl e.. Eifdi}guﬂooﬂys(so(
substituting 5 15 pyri m di neboronic acid for
3-acetyl boronic acid the title conpound was obt ai ned
- as a solid.- "HNW (CDC13) S 1.28 (d, 6H), 427 (m
-113), 7.48 (dd, 1H), 7.52 (m 111), 7 65 (s, 11-1),
7.74 (m 2H), 8.68 (m 111), 8.72 (d, 1H), 8.98 (s,
21-1) 9.03 (s, 1H), 9.22 ¥x6AMHFIR 169.62 (br, -59 WO
2004/ 048377 PCT/ US2003/ 036806 EXAMPLE 14
N- Cvcl opropvl -1 -[ 3-(pyridin-3-yl)phenyl]-1 4
M@@Wll@lﬁammmmﬂihﬂpﬂﬁmhﬁwﬂal Bakhydrall 81ﬁ@tﬁ+ndﬂi1—4—one—3—
Cﬁfb%}gﬂﬁldé Step 1: N-Cycl opr opyl -1 -(3-bronophenyl) 1 4
_ i hvadr ol | 8l napht htiridin one 3.carboxam de
o) Fol | owi ng. t he procedure of Exanpl e 1, Step 4, but
‘ substituting cycl opropylanmne for isopropylamne the
N- Cycl opr opyl -I - ( 3- br onophe -1, 4+di hydro[ 1, 8] napht h
yridin-4-one- 10 3-c s tained as a
fluffy white solid.g

Fol]owmg the procedure of Step 2 of Examplc 14 but substltutmg 4-
hydroxymethylphenyl boronic. aC1d for pyndme—B—boromc acid 1 3-pr0paned1ol cychc ester the
10, title compound was obtained as a solid. = '
1HNI\/[R (CDC13 )80.71 (m, 2H), 089 {m, ZH), I 88 (t IH) 3 03 (m IH) 478 -
-(d, 2H) 743(d 1H), ‘746752(111 3H), 761-769(m 4H) ’780(d IH) 873(m 1H), 8.83
(dd IH) 9.10 (s 1H), 9.82 (br NH) '

-76,'2-



1H NMVR (Acetone dé) 8 0.59 (m.214), 0.80 (m 2h),
~2.96 (m 1H), 7.59-7.68 (m ZFD 7.72 (dd, 111), 7.82
- wd Sebaddssr), 7.97 (s, 1H), 8.72-8.81 (m 2H),
QIS0 (br. M. Step 2 8pERuS503/036806
N- Cvcl opropvl -1 -[3-(pyridin-3-yl)phenyll 1 4 dihvdroll
81n hthyridin-4 one 3 15 carboxam de Foll ow ng the -
procedure of Exanple 7 but substituti ng ' :
N-cycl opropyl -1-(3--
bronophenyl) - 1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3-carb
oxam de from step 1 for Wisaprenyl -
"~ 1-(3-bronophenyl ) -1, 4-di hydro[ 1, 8]naphthyr|d|n 4- one- 3
-carboxanlde t he N—Cyclopropyl-l-
dih h Al

4- one- 3- car boxam de corrpound was 20 obt ai ned as a
cream col oured solid. 1H NVMR (DMsSO-d 6) S 0.57 (m
2H), 0.78 (m 2H), 2.91 (n1 1FD 7.52° (m 1H),
7.63-7.69 (m 2H), 7.74 (t FD 7.9\(d, 1H), 8.07
(brs, 1H), 8.17 (d, . ' 8.73 (dd, 1H)
'8.79 (m -111), 8.85. ) 8. blo (brs 1H), 9.74

~ (br, NH). -60 WO 2004(0 CT/U82003/036806

. EXAMPLE 15 N-|sopropyl N-f N _

- 3-(5-nmethyl thiop)ridin-3- yILphenyII-l 4 dlhydrol | .

- 81napht hyri din- 4-one-3- q&fbgxanide 5 0 O CH3 .. ()|YH8
N N'1J1%cH3 . N Fol | owi ng gl procedure of Step 5 o
Exanpl e 1 but substituting>5- - : _
“met hyl t hi opyri di ne-3-boroni c acf
3-acetyl phenyl-boronic acid and [:"-bis.

. Fol]owmg the pracedure of Step Sof Example 1 but substltutmg N—cyclopropyl-
1- (3-br0mopheny1)~1 4-dihydro][1, 8]naphthyndm—4~one~3 carboxarmde for N-isopropyl-1-(3-

'bromophenyl) 1,4-dihydro[1, 8]naphthyndm 4—one—3—carboxamlde and 4—pynd1neb01‘0m0 acid |

10 ~ for 3- -acetylphenylboronic acid the title compound was obtamed as a white solid.

]H NN_[R (DMSO0-dg ) 8 0.57 (m, 2H), 0.77 (m, 2H), 2.90 (m 1H) 7 64 (m, IH),

“ 7 72-7 89 (mm, 4H) . 03 @ 1H) 8.13 (s, 1H), 8.66-8.78 (m 4H) 8.84 (s, 1), 9.72 (br NH).

-63-
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10 '

(di phenyl phosphi no)ferrocene] di chl oropal | adi un( 11 )fort
WO 80g/08i3kr onobi s(tri phenyl phosphi ne) pal | adi um (Pk? 9@3,{,368 G
title conpound was obtained as a solid.... H.NMR CUD% v
) S1.33. (d, 6H) 2.60 (s, 3H), 4.33 (m 1H),

7.48-7.54 (m 2H), 7:66 (m 1H), 7.73 (t, 1H)

7.78-7.81 (m 21-1), 8.55 (s, 1H), 8.66 (s, 1H), 8.74

(m 1H), 8.87 (d, 11-1), 9.09 (s, 113), 9.69 (br,

NH). 15 -61 WD 2004/ 048377 PCT/ US2003/ 036806 EXAI\/PLE
16 N-Cycl oProPyl - 1-f 3- (4-E}aMRYE#Ehy| phenyl | phenyl | -

4- di hvdrol | 8l napht hyridi n-4-one-3 carboxanmide H N N

carb(f,;m}mgyrl d| ne- 3 bor oni ¢ aC| d 1 3- pr opanedl oI cycl iC
ester the 10 title conpound was obtained as a solid.
"HNWR (CDC13 ) S 0.71 (m. 211), 0.89 (m 211), 1.88
(t, 11-1), 3.03 ('m 111), 4.78 (d, 2H), 7.43 (d,
111), 7.46-7.52 (m 3H) o76-,.69(m 411), 780(d
111), 8.73 (m:111) .. 8. _dw 910 (s; 1H),
(br,- NH). _62 WO 700 / US2003/ 036806 -
EXAVPLE 17 N Cycl Qpr -f3H pyridin-4-}1) phenyl I - 1
4-di hydro[ 1 8l napht'hyri dinh- 4-one-3-carboxam de O O

_ l‘?(:»llovx.rm0 the procedure: of Step 2 of Example 14 but substltutmg 4- .

: ethylthmbenzeneboromc acid for pyndme—3 boromc acid 1 3-propaned1ol cychc ester the t1tlc
- compound was obtained as a solid.”

‘HNMR(CDC13)8072(m 2H) 090(m 2H), 1.48 {t, 3H) 3.03 (m, 3H0), 742
(d; 3H), 7.50 (m, 1H), 7.57 (d, 2H), 7.64 (s, 1H), 768(t 1H), 7.78 (4, 1H), 875(m 1H), 8.85

(, IH) 9.10(s, 1H),983 (br, NH)

64 -



\'1T N NNI ~N 5 Following the procedure of Step 5
of Exanple 1 but substituting N-cyclopropyl -
wol200gefzspnophenyl ) - 1, 4-di hydr o[ 1, 8] napht hyri di pC’f'/U%%&%B(SﬂG
- car boxam def or N-isopropyl -1-(3-
bromophenyl ) -1, 4-di hydro[ 1, 8] napht hyri di n- 4- one- 3- carb
oxam de and 4-pyridi neboront acid 10 for
3-acetyl phenyl boronic acid the title conpound was
obtained as a white solid. '"HNW ((DVMSO-d6 ) S 0.57
(m 213), 0.77 (m 2H),2.90 (m 111), 7.64 (m 1H),
7.72-7.89 (m 411), 8.03 @AM} 108.13 (s, 1H), - _
8.66-8.78 (m 411),.8.84 (s, 111), 9.72 (br, NH). -63
WO 2004/ 048377 PCT/ USZOOB/ 036806 EXAI\/PLE 18

\ ' el -4-ohe-3_carboxamide
4- di hvdr of | 8l napht hvrl d| n-4 one 3 car ‘
H N N SCH3 Followi ng the procedure of Step 2 of
Exanpl e 14 but substituti ngo4 thyI t hi obenzeneboroni c
acid for pyridine-3-boronicyaci , 3-Mr opanedi ol
_,cycllc est er the titl 0) obt ai ned as a
solid.. 1H NWR (CDClS) S\O. 72 fm. g‘!l "0.90 (m _
2H), 1. 48 (t, 311),'3.Q3 (d, 3H, 7.50
(m 113), 7.57 (d, 211N 7.Ma (s, 1ro 7.68 (t, 11'),
7.78 (d, 1H, 8.75 (m 1H),18.85

Followmg the procedure of Stcp 2 of Example 14 but subsntutmg 3-
thxopheneboromc acid for - pyridine-3-boronic acid 1 3-pr0paned10] cychc ester the title
. -compound was obtamecl as a white solid. L
-10 : IH NMR (Acetone-d g )8 0.60 (m 2H), O ’.79 (m 2H), 2. 96 (m IH), 7. 57—7 72
(m SI—I) 7. 92—7 98 (m 2H), 8. 05 (s 1H), 8 74 (s, IH) 8. 78 (d IH) 8.93 (s IH), 74 (br, NI-I)
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.10

" silica gel eluting with a 1:1 mixture of ethy! acetate and hexane to afford the 4-
Sulfamoylbenzeneboromc acid pinacol ester as a solid.

15

20

" carboxamide

. (d, 111), 9.10 (s, 1H), 9.83 (br, NH. ) 64 WO .

2004/ 048377 PCT/ US2003/ 036806 EXAMPLE 19 -
wl2éuelgps onyl -1 - f 3- (3-t hi enyl ) phenyl | - 14-di hy '

8l napht hyri di n- 4- one- 3- car boxam de O. H.N N di@ﬁ?%ﬁ?@:gﬁ;“ﬁm -

Fol I owi ng the procedure of Step 2 of Exanpl e 14 but oo

substituting 3- thiopheneboronic acid for

pyri di ne- 3-boroni c acid 1, 3-propanedi ol .cyclic ester

the title conpound was obtained as a white solid. 10

"H NWR (Acetone-d 6) S 0.60 (m 2H), 0.79 (m 213),

2.96 (m 1H), 7.57-7.72 @ErRABMIEZ92.7.98 (m 21-1),

8.05 (s, 1H), 8.74 (s, 1111), 8.78 (d, 1H), 8.93 (s,

111), 9.74 (br, NH). -65 WD 2004/148377
N-Ovcioptepah0dB 48680 6moBXBMRILIEheR 11 1 4- dihydro[1, S]naphth\mdm—él—one 3.
carb%c%# opropyl -1 -f3-(4-sul fanoyl henyhphenyl

drof | 8l napht hyridin 4 one 3 carboxam de 500

H NN S=0 : i

_SteD i: 4-Sulfam0v1benzeneboromc ac1d DmacoI ester

A mixture of 4~bromobenzenesulfona1mde diboron pmacol ester (1. lcq)

i potassium acetate (3. Seq) and 1,1°-bis (dlphenylphOSPmno)feHocene]dlchloropalladlum(ll)r

(0.05eq) i im N N—d1methylformarmde (4ml/mmol) was heated at 85°C for 18 hours After
quenchmg with saturated aqueous ammonium chloride solution the mixture was. partltloned -

between ethyl acetate and water and the product from the organic phase was chromatographed or’ B
R

Step 2: N- Cyclovropvl 1-[3- (4—sulfamovlphenv1)Dhenvl] 1 4-d1hvdro{1 S]naphthvnchn 4—0ne—3-

A mixture of N-cyclopropyl-1- (3-br0mopheny]) 1.4- d1hydr0[1 8]naphthynd1n—4- -
one-3-carboxamide, boronate from Step 1 (1. 2eq), palladium acetate (0. leq) tnphenylphosphme ;

(0. 353q) and 2M aqueous sodium carbonate (3. 5eq) in n-propanol (lﬂmllmmol) was stlrred at
E 85°C for 1 hour After coolmg, the mixture was quenched with saturated aqueous ammomum

chioride solution and partitioned between ethyl acetate and water, and the product from the

~ Organic phase was chromatooraphed on silica gel eluting with a 1: 5:4 mixture of ethanol ethy]
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25

NH2 Step |: 4-Sul fanmoyl benzeneboroni ¢ aci d pi nacol

ester A mixture of 4-bronobenienesul fonam de, di boron
wernaeakrester (1.leq), 10 potassium acetate ' .

and 1,1'-bi s (di phenyl phosphi no)ferrocene] ‘JéTﬁl‘g?‘%m%s“

di chl oropal | adium(U) (0.05eq) im

N, N-di met hyl f ormam de (4m /mol) was heated at 85C for

18 hours. After quenching with saturated. aqueous

anmoni um chl oride solution the m xture was. parti.ti oned

bet ween et hyl acetate and water and the product from

acetate had oregaiine ghbersde toaforhthe msat:ggbpmpgaulqs-,@ suﬁaﬂmﬁphee@i)phenyu

La-cRy ol DO A Lol X P B Bl e BF S St g "o
pi nacol Hé&@(wt@eebdmo 62t(mp 2B, 0.82 (m, 2H), 2.98 (m, 1H), 6.66 (br,

hvdr ' ‘Aon

NH)N- @/ﬁhomppm (1 [1313(743@ gtf Fﬁgﬁryn%?pﬁ 07 g, SH). 810 . 1), 8.76 (m, 1H),

,. 381@ Tﬁ%&a{:ﬁ"él i

N-cycl opr opyI - -(3 br orrophenyl ) - 1, 4-di hydro[ 1, 8] napht h
yridin-4-. 20 one- 3- carg .._boronate from Step 1
(1. 2eq), paI | adi um acet a % , tri phenyl phosphl ne

(O 35eq) and 2M aqueous SOdI um car bonate (3. 5eq) |n

aqueous amTonl um chI ori de sol ution and part iti oned
bet ween. ethyl acetate and water, and the product from.
the organic phase was ©hrofat ogEial@hed on silica gel
eluting with a 1:5.4 turg¢ of pthanol, ethyl 66 WO

- 20(14/048377 PCT/ Hgate and net hyI ene
- chloride to affor{d ' '
' N- QICI opropyl-1-[3 N farroyl phenyl )phenyl ]

'corrpound as a sol-id. ANV (Acetone d 6) S 0.62 (m
2H), 0.82 (in, 2H), 2 ' 6.66 (br, NH2),
7.64 (m 11), 7.74 (MXIH> (@ _1 3797805
(in, 5H), 8.10 (m 1H) 8.7 1H), 5 8.81 (dd,
111), 8.97 (s, 1H), 9.77 (bri M) . EXAWPLE 21 -

SteD 1 Ethyl 1-[3- (3-ethoxvphenvl}ohenvl] 1 4-d1hvdro[l 8]naphthvndm—él—one&—carboxvlate

_ Following the procedure of Step 5 of Example 1, but substltutmcr ethyl 13-
bromophenyl)-1. 4—d1hydro[1 8]naphthynd1n 4—one~3-carboxylate from Step 2 of Examp]e I for
N-isopropyl- 1-(3-bromophenyl)-1,4-dihydrof[ 1, S]naphthyndm~4 one—3—carboxarmde and 3- :

- ethoxybenzeneboromc acid for 3-acetylbenzeneboronic acid, the Ethyl 1- [3 (3-

ethoxyphenyl)phenyl] 1 4—d1hydro[1 8]naphthynd1n-4—one—3 ~carboxylate compound was -

. Obtained as a solid.

Step 2; 1-f3-(3-Ethoxyphenyl)phenyl}-1 4—dihvdro[1 8]naphthmdin-4_ooe—3-carboxvhc acid
Following the. procedure of Step 3 of Example 1 but subsututmo ethyl 1-[3- (3—

| ethoxyphenyl)phenyl] 1,4-dihydro[1, 8]naphthyr1dm 4-one-3- carboxy]ate from step 1 for ethyl 1- |

(S—bromophenyl) 1,4-dihydro[1,8naphthyridin-4-one-3- -carboxylate the 1- [3- (3—
Ethoxyphenyl)phenyl] 1,4-dihydrof1, 8]naphthynd1n—4—one-3~carboxyhc acid compound was
obtamed and used without purification in the next step. -
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N- | sopropyl -1 -13-(3-et hoxyphenyl ) phenyl]-1 4-di hydr of |
8l napht hyri di n-4 one 3carboxamde 10 O O CH3 H CH3 ‘
W(N2M4®1i13-7'7 ~CH3 Step 1: Ethyl f 806
1- 13- ( 3- et hoxyphenyl ) phenyl | -1 4-di hvdio[1 | C 1 V32003/036806
8l naphthyridin 4 one 3-carboxylate Followi ng the
procedure of Step 5 of Exanple 1, 'but substituting
ethyl 1-(3 )15 bronophenyl)-1, 4-di hydr o[ 1;
8] napht hyndi n- 4- one- 3- car boxyl ate from Step 2 of
- Exanple 1 for.
N-i sopropyl-1-(3-bronophenyl)-1, 4-di hydro[ 1, 8] napht hyr
Step 3: ANsdpr6pA- 37928 ROR DDk Ay A1 SIS RASERRLA £ one-3.

acid for 3- acetyl benzeneboronl C acrd, tne etrny
carboxa 6(3

et hoxy Wﬁmmh)melnw = éthéxﬂmsﬁ/}dﬁ%ﬂylﬂmﬁ@mé}m ?{Ingpfﬁfé%{ﬂm—ﬁl ~one-

LI T LK

- refluxed frapistininuitati thed c@a}@rﬁe@a’l’lﬁmieyidlue vag idgksolved otk Reiné Belume of
' tetrahﬁfrﬁﬁﬁgdf hi:} 9 pg’?&rﬁi?le %’i'eqf) was aHEecF an]d t {lél trm>sctli|11bes\tzv!a§ é’lur:teg t room
h

tempeéqtqg;g@b 9||1r/sp ﬁétq:y qqlenthmgdwHysﬂtm[aﬂad&hnecpistahmmﬁurﬂfﬂ}c@ialc solutloﬁ,
the redidt bg?%!ﬁ;ggf% 115 e [em ]ar%{atgfé taRJi waler, anﬁl t%%groguct from thc

10 organélpggggy‘i\/gst pﬁl@ OfL: ef{ gn g@ca gel elutmg with 10% ether in methylene chloride o
to affdrd ﬁm@ﬂk@’rﬁ%ﬁlpmwﬂkthbxﬁp%?wﬁiéﬂ yl-1 4~d1hydro{ 1, 8}1aaphth§mdm—4—one 3-

_ h e- 3-carboxylic acid
. Carbm?%fflg‘lgnéela‘%g?&fiﬁsaeﬁ??‘\an thout purification | n the next -
- - step. HNW(MA@&&QB?@P&U USED@%I%@&BG( HIpR.23:(m, 1H), 6. 91

BRI &l O B IS L 1, 750765 (. 200,
15 S(qiﬂ ﬁ)uggl({brs 1H), 882( d, 1H), 9.08 (s, 1H), 9,70 (br, NH). = - :
0 1-[3-(3-et hoxyphenyl ) phenyl]-1, 4-di hydro[ 1, 8] napht hyr| _

di n- 4 one-
EXAMPLEZZ

N—Isopronvl i- [?—(4—methvlth1onhe.nvl)phenvl] 1 4—d1hvdr0[1 81naphthvndm—4 one—3- :
- 20 carboxa:mde : C

_ Step 1: Ethyi 1-[ 3—( 4- methvlthlonhenvl)Dhenvﬂ 1 4-d1hvdr0[ 1 S]Haphthy_dm—cl—one 3
25 carboxylate ‘ a
‘ - 68 -
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7 meth

5 3-carboxylic acid from Step 2 and thionyl chloride
(4eq) in tetrahydrofuran (10m /mmol) was refluxed for
s, then evaporated. The residue was (i )]
W(ljl%m?k'mgﬁne vol une of tetrahydrofuran, isopr'ggf/ﬁg‘%‘ﬂ\é?/gg’(’s"ﬁ
(5eq) was added and the m xture was stirred at room
t enper at ur e for 18 hours. After guenching with
sat urated aqueous anmmoni um chl ori de solution, the
resulting mxture was partitioned between ethyl
‘acetate and water, and the product fromthe 10 organic

" phase %Hoﬁwh’footﬂagﬂﬁé@tﬁb efSep sSofl Fadnmlel, wk @ﬁﬁsﬂ&tﬁ\ﬂgteﬂlyl 1-(3-
brom%gq} gglé)ﬁ O{)%hydrrg)ﬁ %a&ﬁﬁyg 1;19{ c|>rge§3 car%ogyfdgt%rﬁdom Qtep 2 of example 1 for
N-isofrop8H-{-83-btdrooptphelin 4 pihedip( 1, Smaﬁhtﬁyﬂi)&idmaﬁﬁb BlLavphithiye] and 4-

memgt bbtiphgodop BRI 08, RYTPAUBSLRR 2P Bl LR
thxgphenyl)phieyl]-8 ,40dihydd[ 1, 8dpphtiryridin{dsonei3¢irboRyldi8 comhpound was

obtaui’cﬁl)as a%oﬁ&. (t 111), 7.40 (d, 111), 7.46 (m 1H),
| (m 2H): 15 7.75 (d. 111), 8.71 (brs, 1M
8 82 (dd iHy, 9.08 (s, 1H, 9.70 (br, NH). EXAMPLE 22

| Step I 1$DPL ﬁ’fé‘ﬂﬁv‘lﬂhrc{pﬁeﬁﬂ)ﬂﬁﬁﬁﬂﬂl tﬁlbdhﬁﬁﬁ@fl SRR EMHdin-4-one-3- carboxyhc ﬁcxd

4- dl hy eﬁ@ tﬁlg Ijotch : dlég o e%%aﬁmgg 1 %gtrs%%)s(t?tumtmg ethyll [3-(4-
mcthﬂtlﬁ@h(eﬂyl)}:éiBhylﬂ-ﬂm dihipdroyl, B]mhﬁithjfrhdlﬁlu ﬁie@diirﬁéiylate from Step 1 for

et SRR SRBA I Sy SlatB Bl o A0S e st bt

methydthiophenyl phenylisl dhgihedro| 1. Sloephbiridin dueriertscabbmylicac{dBecompound was

Obtanp,ﬁgggggggyl) 1, 4-di hydro[ 1, 8] napht hyri di n- 4- one- 3-carb
. oxy ate fromstep 2 of exanple I for.

. Step 3: N—Isopmpvl 1- [ 3 (4—methvlthxophenvl)phenvl] 14—d1hvdro[1 81naphthvnd1n-4-one—3~
_ carboxamide ‘

Followmg the procedure of Step 3 of Example 21 but substltutmv 1-{3-(4-

'methy]thmphenyl)phenyl] 1.4- ~dihydro[1, S]naphthyndm 4-one-3- -carboxylic acid for 1- [3- (3—

ethoxyphenyl)pheny}} 1,4-dihydro[1, 8]naphthyr1dm~4 one—3—carboxyhc acid the N—Isopropyl 1- ,
[3- (4—methy1th1ophenyl)phenyl] 1 4—d1hydr0[1 8]naphthyr1d1n—4 one—3-carboxannde compound '

~ was obtained as a white solid.

1H NMR (Acetone-d ) 8 1 24 (d 6H) 2.52 s, 3H) 4.18 (m 1!, 7. 37(d, ZH)

| 7.58-7.62 (m, 2H), 7.69-1.73 (m, 3H), 7.87 (4, 1H), 7.96 (s, 1H), 872 (m, 1F1), 8.78 (dd, 1],
18.91 (s, 1H), 9.65 (br, NED.
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10
' - down. A solutlon of N—Isopropyl 1-(3~brom0phenyi)~1 4- dlhydro[l 8]naphthyr1dm-4—onc—3-
j carboxarmde from Example 1, Step 4 (O 7Seq) inN N—dJmethylfonnadee (7ml/mmol) [1 1’
: b1s(dlphenylphostho)ferrocene]d1chIoropallad1um(I[) (O OSeq) and 2M : aqueous sodmm
'j_ carbonate. (8 Seq) were added and the resultmg mixture was stirred at 80°C for 2 5 hours The
15

: 20

N-i sopropyl - | - (3-bronmophenyl)-1, 4- dlhydro[l 8] napht hyr
i-di n-4- one- 3- car boxam de, and 4.

R, i obenzeneboronic acid for : el
' Ogﬁggﬁkipbenzeneboronic acid, the Ethyl 1-[3 (Ecgnﬁzmmﬂuamm
met hyl t hi ophenyl ) phenyl ] -1, 4-di hydr o[ 1, 8] napht hyri di n-

4- one- 3- car boxyl at e conpound was obtained as a solid.
‘Step 2. 1-[3-(4-nethylthiophenyl)phenyll-1 4-di hydrofl
- 8l napht hyri di n- 4- one- 3-carboxylic acid Followng the
. procedure of Step 3 of Exanple | but substituting
ethyl 1-[3-(4 10 EXAMPLE 23 -
met hyl t hi ophenyl’) phenyl] -1, 4-di hydrof 1, 8]naphthyr|d|n-_
4- one- 3- carboxylate frOWIStep 1 for ethyl
on il 1-8 J4ndipind o {/Ir, £ Trhia hthvndle-@oneB-

' 1930l S )y N
carboxa%é boxyl ate the 1- [3 (4
‘ —%g*-@-ryl t hi ophenyl ) phenyl ]-1, 4-di hydr o[ 1, 8] napht hyri di n-

4- one- 3- carboxyllc aci d compound.was obtained as a

sol i d. . Step 3: N-Isopropyl-1-f3-(4-meth .
1t hi ophenyl ) phenyl 1- 14- ddhyd€o[ 1 @Hgapht hyridin 4 one
3 carboxam de Foll _the rocedure of Step 3 of

Exanmpl e 21 but “sul &h (-4CH; _
‘met hyl t hi ophenyl) phenyjl ] - 1j4- di ydro[l 8]naphthyr|d|n-
4- one- 3- carboxyllc m 14[3-(3- -

" e-3- carboxyllc aci d. tha’
[ 3- (4- met hyl t hi ophenyl
ri di n-4-one- 3-car boxant ; W3

. white solid: IHNW (Acetone- S 1,728 (d, 611), -

2,52 (s, 3H), 4.18 (m 1H, "3Zd, 2H . 7.58-7. 62

(m 2H), 7.69-7.73 (m 311), 7.87 (QH1H), 7.96 (s,
1H), 8.72 (m IM 8.78 (dd, 111), 8.91 (s, 1H), 9.65
(br, NNM 25 69 V\D2004/ 048377 PCT/ USZOOS/ 036806

_ EI—XIAE/ELr oI%Sﬁ fs r%% %t hydrgx%acgto&)hen%ne d]lb %1 e%mﬁd fster (1 25eq),
potassuun ngqgatgg eq3 p blhl g (@up%engdm;)t;mo fp rrocene}dp chloropalladlum(ﬂ) o
(0 05eg)in N N—dlmethylfonnarmde (10mllmmol) was stu'rcd at 80°C for 3 hours and cooled

O

_ phase was ‘chromatographed on silica gel eluting with 60% ethyl acetate in hexane to afford the
t1tle compound as 2 light yellow solid. '

"H NMR (Acetone-d ¢ ) § 1.24 (d, 6H), 2.75 (s, 3H), 4.19 (m, 1H), 7.06 (4, lH)
7.59-7.63 (m, 2H), 7.72 (t, 1H), 7.92 (d, 1H), 7.97 (d, 1H), 802, 1H),833(s IH) 8.73 Gm,
1H), 8.78 (dd, 1D, 890(s 1H), 965(brNH) |

L70-
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: 1‘0‘

i 15

carboxam de 5 ¢cx5 CH3 H-CHs N N O CH3 OH A m xture

of 5'-brono-2'-hydroxyacet ophenone, di boron pinacol
_ wdeﬁﬁ,gmsg% 25eq), potassium acetate (3eq) and h% /]U)s ‘% /%3(80(

(di phenyl phosphi no) f errocene] di chl oropal | adi u T 6 o

(0.05eq) in N, Ndinethylformam de (10nil/ mmol) was

stirred at 80C fora hours and cooled down. A solution

of

N- I sopropyl - I - (3-bronophenyl ) -1, 4-di hydr o[ 1, 8] napht hyr

i di n-4-one-3- carboxam de fron1Exaane 1, Step 4

(0.75eq) in N N-dimethyl f &&faPHE 247 ml/ ol ), [1,1"-

bi S(dl phenyl phosphi no) f errocene] di chl oropal | adi un(11)

d 2M .queous_sodlun1 carbonate (8 5eq) were

) QYRS AR WA o3 ) LALRE —4-one-3-
carb@xdimkieurs The 15 cooled m xture was partiti oned

between ethyl acetate and water and the product from

the organic phase was chromat ographed on silica ge

eluting with 60% et hyl acet te‘gg\hexane to afford the

title corrpound as a li Helid. 'HNWR
(Acetone-d 6) S 1. , 75 (s, 3H, 4.19 (m -
1H), 7.06 (d, 1Hf .63N'm QH); 7 72 (t, 1H),
- 7.92 (d, 1H), 7. ', 802 (s, 8.33 (s,
111), 8.73 (m 20NH)NB8. 78" (dd, 1H), 8_96(s, 1H),
9.65 (br, NH). -70 WO 2004/ 048377 PCT/ US2003/ 036806
EXAMPLE 24
N: 1 sopropyl -1 -[3-(5-cia et hoxypyr| di n-3-yl) phenyl | -
4 di hydro[ 1 8l napht hyr ¢

Followmg the procedurc of Example 23 but subsututmg N—1sopropyl 1- (3-

) bromophenyl)-1,4-dihydro[1, 8]naphthynd1n—4—one 3-carb0xarmde for 5’-bromo-2’- ,
7 lhydroayacetophenone and ethyl S-bromomcotmatc for N—lsopropy} 1- (3-br0mophenyl) 14-

dihydro[1, S]naphthynd1n~4—one—3-carboxanude the title compound was obtamed as a beige
solid. L ' ’

1HNMR(CDCI3) 8 1.29 (d 6H) 1.40 (t, 3H),4.28 (m 1}1),442 (q, 2H) 7.45-
7.51 (m, 2H) 7.68 (s, 1H), 7.71 (t, 1H), 7.80 (d, 1H), 8.49 (s, 1H) 8.59 (m, 1H), 882(d lH)

-+ 9.03 (s, 1H), 9.07 (s, 1H), 9.23(s 1H) 964(brNH)

71
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20

s

carboxamde 5 OOCH3 H-CH3 Cx Y, NN / OOCH3 N
Foll ow ng the procedure of Exanple 23 but substituting
wokiosepsopy! - 1- (3-

brom)phenyl) 1 4-di hydro[ 1, 8] napht hyri di n- 4-one CTéUSZ(mb%GSO(

oxam de f.or -bronmp-2' 10 hydroxyacet ophenone and

et hyl 5-brorioni cotinate for

N-i sopropyl -1 -(3-bronmophenyl )-1, 4-

di hydr o[ 1, 8] napht hyri di n- 4- one- 3-carboxam de the title °

conmpound was obtained as a beige solid. IH NW

(CDC13) 31.29 (d, 6H), 1EXAaMPLE31), 4.28 (m 1H)

4.42 (q, 2H), 7.45- 7.51 (in, 211), 7.68 (s, 1H, 7.71

(t, 1H),,7.80 (d, 111) 8 49 (s 111) 8.59 (m 1H), -
N-Isoopd-1-{3-153-H -hydrps oth Eyridia :

5
N- 1 sopropyl -1-13-15-(1- hydroxy- I-nethylethyl)pyrldln 3-
-yl I phenyl)-1, 4- di hydr of
L 8l napht hyr i di n- 4- one- 39

xa'HeSOOCHs

- Step 1: 3-Bromo—5 1-hydroxy-1- meth lethyl
C "To a solution of ethyl S—bromomeotmate (1.02g, 4 4mmol) in d1ethy1 ether (15ml)' ‘
.at —-30 C was added a 3M solution of methyl maghesium bromlde (4ml, 12mmol)m ether The

&
L

resulting slurry was then refluxed for 2 hours then cooled and: quenched with an excess of 0. SM i '

- aqueous monobasic sodium phosphate and partltloned between ether and water. The product
* from the organic phase was chromatographed on s:hea gel eluting with a 2:1:2 mixture of ether
- pentane and ammoma—saturated methylene chloride to afford the 3—Bromo-5-(1 hydroxy—l- :

methylethyl)pyridine compound as a yellow oil.

Step 2: N-Isopropyl-1- { 3-[5«( 1-hvdroxv~1—methv1ethvl)pvndm~3-vﬂphenvl} 1 4-

dihydrof 1,81naphthyridin-4-one-3-carboxamide.
Followmg the procedure of Example 24, but substituting the 3-bromo-5-(1-

_hydroxy—1-methy1ethy1)pyr1dme from Step 1 for ethyl S-bromonicotinate, the title compound
Awas obtamed as a yellow foam. '

HNMR (CDCl3) § 1.28 (d, 6H), 1.62 (s, 6H), 2.52 (brs, 1H), 4.25 (m, 1H), 741- |

7.48 (m, 2H), 7.60-7.68 (m, 2H), 7.75 (d, 1H), 8.05 (s, 11), 8.67-8.71 (m, 3H), 880(dd 15D,
9.03 (5, 1H), 9.6 (br, NE).
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CHCH CN NHCCH3 \ OHN Step 1:-

3- Brono- 5- (1- hydroxy- | -net hyl et hyl ) pyri dine To a ‘
wo2hidlis of ethyl -5-brononicotinate (1.02g,

in di et@ﬂ;l ether (15nl) 10 at -30C was added Pﬁ%ﬁ“"’?ﬁs“

sol ution of nethyl nagnesium bronide (4ml, 12nmol)in

ether. The resulting slurry was then refluxed for 2

hours then cool ed and quenched with an excess of 0.5M

agueous nonobasi ¢ sodi um phosphate and partitioned

bet ween ether and water. The product fromthe organic

phase was chronmat ogr aphed®>XaMPLIE 2 gel eluting with a

2:1:2 mxture of ether, pentane and ammoni a-saturated
nethylene chlorlde to afford t he

g iy, phthvridin-4-one-
3cm£8ﬂ£ﬂﬁ@d as a yeIIOM/0|I Step2
N1 sopropyl - 1-13-15- (1- hydr oxy- 1- net hyl et hyl ) pyri di n- 3
=yl Il phenyl)-1, 4-.
di hydroll. 81naphthyr|d|n 4- one- 3- car boxam de. .
Foll owi ng the procedure
substituting the 3-
hydr oxy-1 - met hyl e
5- brononi coti nate

i neNf r ok ep 1 for et hyI

e cOnpound was obtained as
a yellow foam- 1H NNR (- 13) S 1.281(d, 6H), 1.62 (s,

~6H), 2.52 (brs, '1H), 4:25 (m 111), 7.41- 7.48 (m
°21-1),7.60-7.68 (n1 2 ] , -AH), 8.05 (s, 113),
8.67-8.71 (m SFD '9.03 (s, 1H), 9.66
(br, Mﬂ 25 S CHy :

Step 1: 5- Bromo-z (Z-methvlpronvl)pmdme _ -
To a solution of 2 S—dlbromopyndme 4. Sg, 19mn101) in tetrahydrofuran (SGml) -

- was added {1,1° -bis (dlphenyiphosphmo)ferrocene]dlchloromckel D (103mg, 0.19mmol) and -

the resulting mixture was cooled to —10°C. A 2M solution of 1sobuty1magnesmm bromide in

“ether (12.4ml, 24.7mmol) was added slowly and the Imxture was stm?ed at —10'to 10°C for 3 5

hours. “After quenchmo with satirated aqucous ammonium chloride solution, the- mixture was

’ pamtloned between ether and water and the product from the organic phase was-

chromatographed on silica gel elutmg with 10% ether i in pentane to afford the S-Bromo 2- (2— o

- methylpropyl)pyudme compound as a volatile oil.

Step 2 N Isopropvl 1-{3- F6-(2—methvlpropv])nvﬂdm 3—v11phenv}} 14— "

-dlhvdroH 8]nanhthvnd1n—4-0ne—3-carboxamlde :

‘Following the procedure of Example 24 but substituting S—bromo-') (2—
mcthylpropyl)pyndme from Step 1 for ethyl 5-bromonicotinate the N-Isopropyl-1-{3- [6- (2-

'methylpropyl)pyndm~3—yl]pheny1} 1,4-dihydrof1, 8]naphthyndm-4 one—3—carb0xannde
- compound was obtained as a white solid.

IHNMR(CDClg)SOQZ (d, 65D, 1.28 (d, 6H), 2.10 (m, 1H), 2.69 (d, 2H), 4.28
(m, 1H), 7.19 (d, 1H), 7.40-7.47 (m, 2E); 7.60 (s, 15), 7.64 (&, 1H), 7.73 (4, 1H), 7.79 (dd, IH)

- 8.68 (m, 1H), 877883(11‘1 ZH), 9.05 (s, 1H), 9.66 (br, NH).
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-72 WD 2004/ 048377 PCT/ US2003/ 036806 EXAMPLE 26
N-1 sopropyl -1-{3-[ 6- (2- net hyl propyl ) pyri di n-3-yllpheny
wd Joudneseh hydr o[ 1, 81 napht hyri di n-4-one- 3-car b?é@)ﬁs@&sﬁmsoa
00. CH3 NCH3 CCY, NNIlz~z CH3 N CHs 1:
5- Brono- 2 ( 2- met hyl propyl ) py6di ne To a solutlon of
2, 5-di bronopyridine (4.5g, 19nunol) in tetrahydrofuran
(50mL) 10 was added [1,1'-bis _
(di phenyl phosphi no) ferrocene] dichl oroni ckel (11)

- (103ng, 0.19mMmmol) and the resulting m xture was
cooled to -10C. A 2M sol ution of isobutyl magnesi um
brom de in ether (12;4nkg§ﬁqﬁﬂgﬁ? was added sl owy
and the m xture was stir a to 10C for 3.5
hours. After quenchlng Wi th saturated aqueous ammoni um

C i ] rSt m—4—one—3—

-eluting with 10% ether in pentane to afford the

5- Brono- 2- (2- net hyI propyl)pyrl di ne conpound as a
volatile oil. Step 2 C O |
I\I-Isopropyl-l-{3[6(2- hyl ropl)pyr|d|n3yllpheny
[}-1,4- dihydrof[1, i > - 3- car boxanmi de
-20 FoIIovvlngthepoce ure|f Eﬁanpleam but -
substltutlng 5- br oho;, 22625

. Stepl 3~Acetvl S-bromoovndmo

To a solution of ethyl S—bromomcotmate (3.9¢g, 16 9mmo]) in ether (SOmI) at O°C
was added a 3M solution of methylmagnesmm brormdc (16. 9m] 50 8mmot). The - resulting

. thick slurry was warmed slowly to room temperature and after 1.5 hours it was poured slowly
-into an excess of 1M aqueous monobasm sodiam phesphate. The mixture was partltloned

between ether and water and the product from the organic phase was chromatographed on 31l1ca o

gel, elutmg with a 1:1:2 mixture of ether, pentane and ammoma—saturated methylene chlonde to D

afford the 3-acetyl-S-bromopyridine compound. This preparation also afforded 3-bromo-5-(1— ‘

' hydroxy—l~methylethyl)pyr1dme described in Example 25.

Step 2: N—Isopropvl 1-[3-(5- acetvlpvndm— -yl)nhenvl] 1.4- dll‘%dro[l 81naphthvndm—4 one-3-
carboxamide . _
_ o Followmg the procedure of Examplc 23 but substltutmg 3- acetyl -5-
bromopyndme from Step 1 for ethyl S-bromomcotmate the N-isopropyl-1-[3-(5- acotylpyndmé-

yl)phenyl] 1 4-d1hydro[1 8]naphthynd1n 4-one- 3-carboxa1mde compound was obtamed asa '

.white sohd

- 74 -



10

met hyl propyl ) pyridine from Step 1 for ethyl
5-brononi cotinate the N-1sopropyl-1-{3-[6-(2-
waosdphgnopyl ) pyridin-3-yl ] phenyl }-1, 4-di hydrofd g@,eh3(3o(
t hyri di n- 4- one- 3- car boxam 'de conmpound was ob a| ne
a white solid. 1H NMR (CDC13) 8 0.92.(d, 6H), 1.28 (d,
6H), 2.10 (m 111), 2.69 (d, ZH), 4.28 25 (m 111),
7.19 (d, 111), 7.40-7.47 (m 213), 7.60 (s, 111), 7.64
(t, 111), 7.73 (d, 1H), 7.79 (dd, 111), 8.68 (m 1H),
8.77-8.83 (m.211), 9.05 (s, IM 9.66 (br, NH). -73 WO '
2004/ 04AB3ATVIRRCTI ISR 03603 66106 2. 6BEXAMER4.28 (m, 1H), 7.48 (dd, 1H),7.51

o AR by P P SRR o . 05

2H) o X1 (sHBH), BLES (br, NEH3” N Step 1. 3- Acetyl - 5- bronopyri di ne

10 To a solution of ethyl 5-brononicotinate (3.9g,
16.9mmol ) in ether (50m) at 0OC was added a 3M
sol ution of methyl magnes bHi2de (16.9nil
50.8mmol ). The resulting thick sl urry was warrred
sI owy to roo}rlnlte_ per atlure ant% a{fi_ter -

carb(ﬁ%jdém phosphate The m xture was partlt oned bet vveen
ether  and water. and .the product fromthe organic
phase was chr omat ogr aphed on silica 15 gel, eluti ng
pent e and _

Ch(POI'I 3t affordthe

Igl Ech, preparation

e dlelscrl bed in Exarrpl e

with a,1:1:2 mxture of e
anmoni a- saturated net hyl erjf
3-acetyl - 5- br onopyr i
~also afforded 3-bro
hydroxy-I|-methyleth
25. Step 2: ' N
- N-Isopropyl -1-[3-(5-acet
ydro[ 1, 8] napht hyri di n- 4-f€

- "Ste 1: 5 Bromo—z-methl idine

20

25

Following the proccdure of Step 1 of Examp]e 26 but substatutmg '

Lo methylmaﬂnesmm chlonde for 1sobuty1magnesmm brmmde thc S—bromo—Z—methylpyndme

compound was obtained as a solid.

Step 2: N-Isopropyl-1-[3- (6~methvlpvr1d1n-3 vl)phenvl} 1 4-d1hvdro{1 81naohthvndm-4—one—3—_ '

carboxamlde

Following the procedure of Example 24 but substituting S-bromo—Z— -
methylpyridine from Step 1 for ethyl 5-bromonicotinate the N-ISOpIOpyl -1-[3- (6-methylpyndm-'
3-ylphenyi]-1,4- d1hydro[1,8]naphthyndm~4—one-3-carboxar_mde eompound was obtamed as a
solid. | N : - . e B |
_ - '"H NMR (CDCl3) § 1.32 (d, 6H), 2.63 (m, 3H), 4.30 (m, 1H), 795 (d 11, 7.45-
7.51 (m, 2H), 7.63 (s, 1H), 7.69 (t, 1H), 7.77 (4, lH) 782(dd IH) 87’)(m 1H), 878(s IH)

‘_8 85 (d, 11), 9.08 (s, 1H), 9.68 (br, NH).
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- 20 carboxam de Foll owi ng the procedure of Exanple 23
but substituting 3-acetyl-5- bronopyridine fromStep 1
WO zdeisdyl  5- brononi cotinate the PCT/US2003/036806
N-i sopropyl -1-[3-(5-acetyl pyridin-3-
-yl ) phenyl ]-1, 4-di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car box
am de conpound was obtained as a white solid. -74 WO
2004/ 048377 PCT/ U82003/ 036806 'H NWVR (CDC13) 8 1.29
(d, 6H), 2.69 (s, 3H), 4.28 (m 1H), 7.48 (dd, 1H),
7.51 (d, 11"1), 7.69 (s, 1H), 7.72 (t, 1H), 7.80 (d,
1H), 8.42 (s, 111), 8.69 (m 11-1), 8.82 (d, 1H), 9.05

(s, 2H) 9.17 (s, 1H), ﬁﬁw J%g—i) 5 EXAMPLE 28
N- I sopropyl -1 - f 3- (6-net h T& 3. yI)phenyl 1 -1
4-di hydrofl 8l napht hyr| di n- 4 one- 3- carboxam de 0 O

chli oride for isobutyl magnesi um bromnide - .
t he5- br ono- 2- nethylpyrldlne 15 conpound was obtalned

as a solid. Step 2: ' 0O O

NI sopropyl -1 -f3-(6-methylgyridfn- 3- phenyll-l4-d| hy
[}E(%gaﬁm de Fol | ow ng

t s stltutlnngrormZ

f or Het'hyl

drof | 8lnaphthyridin.
‘the procedure of. Exa

20 net hyl pyridine fr
5- br ononi cotinate the '
N—Isopropyl-l-[S (6- nethyl

rdin -
> \4]\-1.,0'

»

Stg:p 1: 5-Bromo-1-oxidopyrimidine
To S-bromopynnudme (2.05¢ 12 9mmol) in methylene chlonde (253111) was
added m—chloroperoxybenzmc acid (ca 70% pure 3.17g, 12.9mmol) and the resulting mixture

_l:was stirred at room temperature for 5 days. Calcmm hydroxlde (1g) was added and after 10
minutes the Imxture ‘was filtered through celite. The product from cvaporatlon of the ﬁltrate was. -

chromatographed on silica gel eluting with ethyl acetate to afford the S-bromo-l- :
oxldopynrmdme compound as a white solid. : '

: Step 2: N—Cvclopropvl 1- f3 (1- omdopynrmdmvl 5-v1)phenﬂ—1 4-d1hvdro[1 8]naphthvr1d1n-4- .
one—3—carboxarmde ' '

Followm gthe procedure of Example 24 but substttutmg 5-bromo—1—
0x1dopynmldme from Step 1 for ethyl 5-bromonicotinate and N-cyclopropyl-1- (3~
bromophenyl) 1,4-dihydro(1, 8]naphthyr1chn—4~one-3-carboxamxde for N-isopropyl-1-(3- .
bromophenyl)-1,4-dihydro[1, 8]naphthyndm-4—one-3 carboxarmde the N- Cyc]opropyl 1-[3- (1-
oxidopyrimidinyl-5-yl)phenyl]-1,4- d1hydro[1 8]naphthyndm-4-one-3—carboxamlde compound -

- was obtained as a white solid.

=76 -




3-yl)phenyl]-1,4-di hydro[ 1, 8] napht hyri di n-4-one-3-carb
oxam de conpound was obtained as a solid. 'H NWR
1.32 (d, 6H), 2.63 (m 3H), 4.30 (m
Wé}%’j‘ ’?%l”g 7.45- 7.51 (m 2H), 7.63 (s, 1H)"C]T;‘|35§§"3’“363"“
(t, 1H), 7. 77 (d, 1H, 7.82 (dd, 1H),. 8.72 (m 11-1),
8.78 (s, 1H), 25 8.85 (d, 1H), 9.08 (s, 1H), 9.68
(br, NH). -75 WD 2004/048377 PCT/ US2003/ 036806 .
EXAMPLE 29 N-Cycl opropyl -1-[ 3-( 1- oxi dopyri m di n-5-vl)
phenyl | -1 4-di hydro[1 8l napht hyridi n-4-one-3- 5
Caf boxapg éi)(:l 180,60 0.9 %@@1)12 97 (m, 1), 7.48 (m, 1H),

. om)l-0| rlmdlnel y [
758 @184.613, B! Loy en&%e%r(ﬁ ¢S5 1s3.68 (o, 15D,
-881@ddﬁq)reggltsouﬂnesroz;eb@m,@m@ﬁlmca 70% pure, 3.179,
9nmmol ) and the resulting mxture was stirred at
) roomterrperature for 5 days. Cal ci um hydroxide (ig)
5 'was added and after 10 @EXAMEEEIe ni xture was
- filtered through celite. The product from evaporation
of the flltrate was chrormto rahed on: sili.ca gel
C 1a -t -Hy P bioaids x emiyB - 5. 44shiligedsol|l SillraDhthvndm—
- di ne conpound as a vvhlte sol i d Step 2:
d-onelhy Q‘%Mﬂ& yl -1 -[3- (1-oxi dopyri ni di nyl - 5-yl ) phenyl | - 14
-dihydro[ 1 8I napht hyddi n-4 one- 3-car boxam de

Fol I.owi ng t he procedure of Exanpl e. 24 but substltutl ng
5- brom) - ‘ O O -

10

R ‘Step 1 S—Bromo-Z ( 1- hvdroxvnl—methvlethvl) DVﬂdme _
- To a suspension of 2,5- dlbromopyndme in to]uene (12mllmmol) cooled to ——7 8°C o
‘ “was added n-butyllithium 2.5M in hexanes (1.05eq) and the resultmg mixture was stirred i in the _
15 cold for 2.5 howurs. Acetone (2eq) was added and stirring was continued for 1.5h. After
| - quenching with satufated aqueous ammonium chloride solution, the mixture was warmed to

room temperature and partitioned between ethyl acetate and water. The product from the

organic phase was chromatographcd on silica gel eluting with 20% ethyl acetate in hexane to
‘ afford the 5—Bro_mou')—(l—hydroxy—l—methy]cthyl) pyridine compou_nd as a syrup.
20 -

Step 2: 5-Brom0—2 {1- hvdroxv—l-methvlethvll pvndme N-oxide :
| To a solution of 5-bromo-2- (I-hydroxy—l—methy]eﬂlyl) pyridine from Step 1 in
~ methylene chloride (Sml/mmol) at room temperature was added m-chloroperoxybenzoic acid

70% (1.1eq) and the resulting mixture was stirred at room temperature for 18 hours. An excess

g’ -77 -
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20 oxi dopyrimdine fromStep 1 for

et hyl . 5-brononi coti nate and N-cycl opropyl -1 -(3
woenseienyl ) - 1, 4- di hydr o[ 1, 8] napht hyr i d| n-4- OPETEJSE@%S.(SO(
oxa. mide for Nisopropyl-i-(3-

br omophenyl ) - 1, 4- di hydr o[ 1, 8] napht hyri di n- 4- one-3-carb
oxam de, the N- Cycl opropyl -1-[3-(1-

oxi dopyri m di nyl - 5-yl ) phenyl ] -1, 4-di hydr o[ 1, 8] napht hyr
i di n-4-one- 3-carboxam de conpound was obtained as a
white solid. -76 WO 2004/ 048377 PCT/ US2003/ 036806 'H

of calbivih ﬁ@@ﬂ-ﬁle e a@d&ﬁar&irﬁfteg B')mm@te§ fhe Mthﬂé)w;%EQfﬂ%Ed fough a bed of

cehte( ﬁ!)he fpﬁde pfgg_]y:t g’r{c_)% q\ﬁ?))ran i) ,@é ]}teg‘iltrﬂq)wasg:hg@n'(l orappgd on silica gel

eluting. viigh §0s:thyll Hystate 8n Bdxd dnd ﬂH’d)S-bﬁm&ﬁZ( Thyﬂi’d)x,y—ﬁnﬁaly(eﬁhyl) pyridine

h 30 1-{3-f6-(1-H
N"’?‘“gdé%;?“ﬁ%b %é’a%g}ftg{;l)eslaia 6?. di n- g yllpgenyl} 1, 4- di

hydrofl 81lnapht hyri di n- 4- one 3 car boxam de O O NH2 N

(3 . _
suspen ﬁ@ﬁ’“@‘fib the S’I@ﬂeﬁlﬂl@rﬁf Syerct n%Ex«mlpbl hﬁun@ubsututmg 28% aqueous

4 é I\/Fn hexanes and g mx
-Ones - ccREPoynd was tﬁ’é‘? 25 85pliflirs. Acet one (2eq)
was added and stirring was continued for 1 5h. After

or|4de
' ature
: lhﬂmiéi, ﬂmm}mﬂugd-obemmyfanhgg acet ate and water. The -

S
" i
R

O Phea TV B8 prRCRARS SUARR %ﬁ%‘e{“}%‘%‘? ARG oy

- I-methylethyl) pynchnc N-oxide from Step 2 abOVe for ethyl 5-bromonicotinate and 1-(3-

bromophenyl)-1,4-dihydro[1, 8]naphthyndm—4-one—3—carboxam:de for N-isopropyl-1-(3- -
bromophenyl)-1 ;4-dihydro[1, 8]naphthyndm-4-one—3-carboxanude the 1-{3-[6- (1—hydroxy~l-
methylethyl) 1-oxidopyridin-3-yllphenyl}-1,4- dlhydro[l 8]naphthyr1d1n—4— one- 3—carb0}\armde
compound was obtained as a solid.

‘HNMR(CDCI3)8176(S 6H), 583(br, 1H, NH). 7.50 (d, 1H), 7.55 (m, 1H),
| 757-7 62 (m, 2H), 7.65 (m, 2H), 7.72-7.78 (m, 2H), 8.55 (s 1H, OH), 8.75 (m IH) 8.90 (dd,

1H) 9.08 (s, lH) 9.52 (br, 1H, NH)

-8
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10
) 0ne-3—carboxam1dc from Step 4 of Example 1, diboron pmacol ester (1. leq), potassnlm acetate

1

afford the 5-Bronp-2-(1-hydroxy-I-nethylethyl)

pyridi ne conpound as a syrup. 20 Step 2: ‘
wo-h (I-hvdroxy-I-nmethylethyl) pyridine | de

éro&;ggg?ﬁtl on of 5-bronp-2-(1- hydr oxy- 1- net hyll}l-&%2903’0_368“(’

pyridine fromStep I in nethylene chloride

(5rnl/mol) at roomtenperature was added

m chl or oper oxybenzoic acid 70% (1.1eq) and the

rethingntﬂuremasstnredatroomtemmrMUrefor

18 hours. An excess -77 WD 2004/048377

PCT/ US2003/ 036806 of cal &3xaviEdi bixi de was added . and

after 5 mnutes the nmxture was filtered through a bed

of ceI|te The crude product frontevaporatlon of the
d , 1 hith ind-one-3-

carbo%ﬁﬁlie80% et hyl acet ate in hexane and the _
ronmo- 2- (1- hydroxy-|-methyl ethyl) pyridine N-oxide
conpound was obtained as a white SO|Id 5 Step 3:
1- (3- bronophenyl )-1-4-di hydro[1
8l napht hyri di n- 4- one- 3- c& boxXdm d |‘Eol | ow ng the

procedure of" Step 4. npl. 1 Byt substituting 28%
aqueous ammoni um fyd [ f orNi soitpyl ani ne the
1- (3- bronmophenyl) - | hydr o[ 1¥'8] napht hyri di n-
~4-one- 3- carboxantde Nonp®hnd was obtai ned as a solid.
10 Step 4. , ‘ :
- 1-{3-[6- (1 hydroxy I- : thyl)-l-oxtdopyrld|n-3~ylI
phenyl }-1 4. o o

di hydr o[ 1, 81napht hvri di TFe4< 0N
'Fol l ow ng the procedure of Exg§

5- br ono- 2- (1 hydr oxy 1- nethyl‘ ,
~from Step 2 above for ethyl 5- brono
S 1-(3- 15 - .

br omophenyl ) - 1, 4- d|hydro[1 8]naphthyr|d|n 4 one 3- carb-
~oxami de for N-isopropyl-1-(3 :

bronophenyl ) - 1, 4--di-hydr o[ 1, 8] napht hyri di n- 4- one- 3 carb -

garboxam de

24 but substituting
3 i ne N-oxide
cot'nate and

lStep bx Nﬂsderdnhbl—l%(@ 4[5, (télﬁhneihﬂxy3,'detoxaborolan—2—vl)Dhenvl1 1.4-

3-yl1phenyl }-1, 4-di hydro[ 1

S ORNE GV T

A mixture of N-—lsopropyl~1 (3-bromophenyl) 1 4—d1hydro[1 8]naphthynd1n—4— ‘

(3.5eq) and [1 1’-bis (dtphenylphosphmo)ferrocene]dlchloropalladtum(ﬂ) (0.05eq) in N,N-
dtmcthylformanudc {5ml/mmol) was stnred at 85°C for 13 hours A further amount of dtboron

| . pmacol ester (0.4eq) and palladium catalyst (0. OSeq) were added and heatlnc and stlmng were .

continued for a fuither 24 hours. After coolmg, the mixture was partltloncd between ethyl _
acetate and water, and the crude product from the orgamc phase was chromatographed on silica -
gel eluting with a 1:1 mixture of ethyl acetate and hexane.. The product was then stirred in

‘hexane at room temperature for sevetal hours and filtered to afford the N-Isopropyl-1-{3-
(4455, tetramcthyl—l 3, 2-d1oxaborolan-Zuyl)phenyl] 14- dthydro[l 8Inaphthyridin-4-one-3-

carboxalmdc compound as a white solid.

Sten 2: 3- (4~Bromophenyl)ovnd1ne

A mixture of pyndme 3—boron1c acid 1 .J-propanediol cyclic ester, 4—

- bromoiodobenzene (1 1eq) [1,1’-bis (dtphenylphosphmo)fcrrocenc}dlch]oropalladlum(ﬂ)

794
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15

N | B

25

conpound was obtained as a solid. tHNW (CDCI3 ) S
1.76 (s, 6H), 5.83 (br, 1H, NH). 7.50 (d, 1H), 7.55

wd o4/d4s3y3 20 7.57-7.62 (m 2H), 7.65 (m 2H)
7.72-7.78 (m 213), 8.55 (s, 1H OH), 8.75 (m C1h) 2003036806
8.90 (dd, 1H), 9.08 (s, 1H), 9.52 (br, 1H NH). 78 WD
2004/ 048377 PCT/ US2003/ 036804 EXAMPLE 31
‘N-Isopropyl -1-{3-[4-(pyridin=-3-yl)phenyl | phenyl }-1, 4-d

i hydro[ 1, 8lnapht hyri di n-4-one- 3- carboxanmide 5 O O CH3
HCH3 N N Step 1: - -

(0. osa,q)l AAONG mﬁedus Eéﬁlﬁﬁh chrifonate (B@(ﬁ)ﬁﬂ'l@Nthreﬂ])@ﬁo?innﬂi@a@ﬁﬂ@nmol) was

simey A8 S ob TSR, sy A eRshing it S3vEss bigRaRy e chioride

solutivnx the mxt];frc was partitioned between ethyl acetate and water, and the crude product

from %cf! &%%519 E}{Lsg wz{s%gpd’ngﬁggrgsﬁ 1§a gﬂhz\ﬁméxvg}qb% rmxttYre of ethyl

car poxam

acetay andrhsnatsi taaéford e Be- Btomcqql)%nylmm apmpaed at e solld
(3 5eq) and[ll bIS -

pal’| adi 'Urr( X )

) : 2 f R HEES |
-carS«bxaima@l at 85Cfor 18 hours Afurther amount of

?absgzasn@@“m ERoEhal it S T bbb 08S rom Sep 2

1\ $draphthyridin-4-one- -

- Seqpit, i[humc{dﬂphen@Houpmhe)feﬁécelnewaﬂopefmwdlmm)|(ﬂgSeqmd 2M aqueous ..

s S B0 PN RSBSOS for 1 o

g

Aftefwaghwrtm?dgﬂea’pﬂsemrtdmrsdIhemengahymcatatﬂ@dmvathr T crude product o

hen“stjrred i.n. hexan2 room-t

from me)@rgﬁxﬁc 9ﬁas%tvmé|chﬁﬁ1‘f-§t gﬁé@oﬂqﬁﬁéﬁ‘ﬁ% eﬂ?ﬁg%; é{‘?% rm%ure of ethyl .

1H), 908(5 1H), 968(br NH).

EXAMPLE 32

'N*Cvclopmpvl 1- [3 (S—methvlsulfonvlnmdm—3—vlﬂDhenvﬂ 1 4-d1hvdrof1 81navhthvndm—4— ._ ‘
. one—3 carboxamlde R ' - : . .

280 -

| _aceta?é\?gr“é? Hsus hiewfle tojatkosd te Ndsoprepld -tk (pyndm 3'Y1)Pheﬂ}’1]Phen}’l}* |
1 4-dﬂ&yﬂﬁ1[p)8mhth¥nﬂﬁ 4-one-3-carboxamide compound as a solid.

T TN (GO T 3pias ﬁéﬁbor?h‘?”l§5Yz£)f’ﬁ)egy3'9'f?48(m ),

760-775(m 6H); 7.80 (d, 1H), 7.90 (d, 1H), 858(d IH) 870(111 IH) 882(d 1H), 888(5 Lo

oy
Vg



10

. dlhvduantmnammmd@e-umm &Arbuiaast ate and water, and the

20 carboxam de conmpound as a white solid. - Step 2:
3- (4- Bronmophenyl ) pyridine A nmi-xture of
wW@get4aigse? 3- boroni c acid 1, 3-propanedi ol cycl i GgRiBhosn36506
4- bronoi odobenzene (1.1eq), [1,1' -bis
(di phenyl phosphi no) f errocene] di chl oropal I adiun(l1) 79
WO 2004/ 048377 PCT/ US2003/ 036806 (0.05eq) and 2M
- aqueous sodi um carbonate (5eq) in
N, N-d| met hyl f or manmi de (2ml/mol) was stirred at 85C
Af uench| n% V\lll th sat urat ed aqueous

gheralam 2-vi -14-

crude uct ,fromthe organic hase was
chr orraltolgogg’ Jihe e FRoEdrTe ‘%\fr%%? lé’f P‘H@]evalttr?t gubstiuting N-cyclopropyl-
1-(3-hioxraphenydf-1 dtdifyydrs| 1e&jahpttivyridin dhsead Sarb Ox Afitie Fdnt §€p 1 of example

14 fo?N(ﬂoﬁBBﬂpﬂtseﬂ%llﬂo%ﬁgﬁ)q 1%-&8 %roﬁng]na&tﬁygcﬁn-dl—one g—cgrboxamlde the
N-Cyﬁgﬂprqpy{é [?44(4195515artétrwnsthyl-llﬁtﬁednpkhbﬂme]ay&}yl;hﬂredylﬂl-)lm-o[ 1,

O ot ey St oo e AR RS B4 M e

Step 2 10(1 5eq) [I 1'-bis

S dB ﬁ@@gne] di chl oropal | adi un(l I)

d b | -
N 3?2% %%df%r?”w?e §%% 2 PRl o2 et ihes (198 at -78°C was

~ added pbutyllithinm 1.6M increxana ( (Bregnl, Ihemmol) aﬂdeth&\@@ulti nnxture was stirred
~in the%i& fdriaqnge. % dfude @ﬁjgggt %ag t er. §

6ﬂégledﬁ1xture was

pr oduct from t organt c

. warmgg g E%’“g@mpéﬁlg‘!fﬁ{i@ewmtlaﬂéd Betweort gther azﬂd whi&yl To the crude product |

15

™

* -from aeglodtRn N thd Gh it Hfse%s%ﬂgc?te R i eth 1 (20ml), )
o S SR BB e o,

medioonpiiendirdasg ’ﬁ)radiduds at rbbrhlw&n SSRGS ah eRdess Qf fﬁl aq@i&us sodium

| '_ metabj wé)gte(%édw;d t rfra cg@ﬁ%%fs ufiayvapgﬁ%i( @Hd thPHySIdrge was partitioned ,. |

betweeg ethy] ggetatg aﬁ’d)wem Tihe djude radiey fdom ) orednid Phas wasldtksed in a

- gmallﬁxl_oﬁ%/&éé %’fpt’:rtli‘% ya(l:gtiate %gﬁ ?}%épé’d’ tﬁ 'é!fﬁ)rc} %‘8 g%r@ﬁq g-r?]e gylwlfqrw}wﬁdme

_ COHIP?P‘P @F‘%ﬂlﬁydrof 1 8l napht hyr| d| n- 4

Step 3: N—Cvclopropv] 1-[3( S-methv]sulfonvlpvndm- —vlﬂvhenv]]—l 4—

~ dihydrofl, 81nanhthvr1d1n-4 -one-3- carboxarmde

25

30

Following the procedure of Step 3 of Example 31 but substltutmg 3—bromo—5-

_methylsulfonylpyndme from Step 2 above for 3-(4- bromophenyl)pyndme and N-cyclopropyl 1- -
[3- (4 4,5,5,-tetramethyl-1,3,2- dxoxaborolan—Z—yI)phenyl] 1 4—d1hydro[1 8]naphthynd1n—4—0ne—3— -
’ ‘carboxanude from Step 1 for N-isopropyl-1-[3- (4.4.5,5, ~tetramethyl-1 3,2-d10xaborolan 2-

yDphenyl]-1,4-dihydro[1, S]Haphthyndm—4—one—3~carboxanude the N- ~Cyclopropyl-1- [3 (5-

| methylsulfonylpyndm—?;—yl)]phenyl] 1,4-dihydrof1, S]naphthynd1n-4—onc 3- carboxarmde
‘compound was obtained as a solid. :

'HNMR (CDCls) § 0.71 {m, 2H), 0.90 (m, 2H), 3.03 (i, IH) 3.21 (s, 3H), 7.53
(m, 1H), 7.60 (d, 1H), 7.74 (s, 1H), 7.80 (t, 1H), 7.86 (d, lH) 845 (m, 1H), 8.74 (m, 1), 8.86 )

U (d, THD), 9.09 (s, 1H), 920(d 2H), 978 (br, NH)

 ~8_'1-



one- 3-carboxamde OO (xrYA NNOCH3 \ I \ S=O 25 N

-80 WD 2004/ 048377 PCT/ US2003/ 036806 Step 1:
wobdoyslsapr opyl -1-[3-(4 4 5 5-tetranethyl-1 3 2

di oxaborolan yl)phen Iy 1 1 14 dih dro 1 8 na PththUSMO?’mMso(

ridin-4-one-3-carboxam de Foll ow ng the procedure of

Step 1 of Exanple 31 but substituting N-cycl opropyl -

1- (3-bromophenyl ) -1, 4-di hydro[ 1, 8] napht hyri di n- 4- one- 3

-carboxam de fromstep 1 of exanple 5 14 for

N-isopropyl -1 -(3-bronmophenyl) -1, 4-di hydro[ 1, 8] napht hyr

I di n-4-one- 3-car boxam detﬂ)eAlv[pLE:J,E’,

N- Cycl opropyl -1-[3-(4,4,5,5,-tetranethyl -1, 3, 2-d| oxabo

rol an- 2-yl ) phenyl ] -1, 4 -

' N-Cydiohymhyb]L 2 38}aptvidhynyt Himwtivletheh 3~ aerlbppeitii ey phomdiric-

10

3,5-dibronopyridine (2.96g, 12.5mol) in diethyl ether
- (70mL) at -78C was added n-butyllithium1l.6Min
‘hexanes (8.6nl, 13. 7mmol ) - &hd tBe resyl ting mixture
was stirred in the cold f 3 hour met hyl
disulfide (1.12nil, 1% ded .and the mi-xture
was war med to room enp‘rat then partitioned -
he crude product from

ol @2Onml), 15 oxone
eous . .sodi um bi car bonate
-After stirring for

.tetrahydrofuran (80nt),
(17g) and enough-saturat
to afford a slightly basi g

- 4 hours at roomtenperature, an
sodium - net abi sul fite was added,~

~were evapor at ed, and t he reSIdue

€ organic sol vents
as- part | t'i oned

. Stev 1: Methvl 2—-bromo:son1c0t1nate

_ To a solutton of 2—bromo1somcotmlc acid (Chem Pharm Bull 38: 2446(1990))
(2.0g) in tctrahydrofuran (100ml) was added excess ethereal d1azomethane and the resultmg

- mixture was stlrred at room temperature for 1 hour. The mlxture was evaporated and the product_

chromatographed on sﬂlca gel eluting w1th al:3 mlxture of ethyl acetate and hexane to afford
the Methyl 2~brom01son1cot1nate ester asa colorless lxquld

Step 2: 2—Bromo—4 ( 1~hvdroxv—l-methvlethvl)nvndlne

Following the procedure of Step 1 of Exa_rnple 25 but substltutmg methyl 2-

brommsomcotmate from Step 1 for ethyl 5-bromonicotinate, the 2- Bromo—4—(1 hydroxyd- :

methylethy])pyndmc compound was obtamed as a white sohd

Step 3 2 Bromo 4-(1 hvdroxv—l—methvlethvl)Dvrldme—N—oxlde

_ Followmg the procedure of Step 2 of Example 30 but substztutmg 2-bromo-4- 1-
hydroxy-1 -methylethyl)pyndme from Step 2 for 5-bromo-2- (l-hydxoxy—l-methylethyl) pyridine
the 2-Bromo-4- (l-hyclroxy-1—rnethylethy])pyndme-N-oxxde compound was obtamed as a whlte o

sohd

-82-
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‘bet ween et hyl acetate and water. The crude product
fromthe organic phase was stirred in a small volune
acetate and filtered to afford the - '

wd’fog?/giﬁkglns met hyl sul f onyl pyri di ne 20 conpound &&T4/S2003/636306

solid: Step 3:

N- Cvcl oor ooyl -1 -[ 3- (5- et hyl sul fonyl pyridin-3-y1l) | phen

yl] 1 4 dihydro[l 81na_phthyridi n-4-one-3-carboxam de

Fol | owi ng the procedure of Step 3 of Exanple 31 but

substituting 3-bronp-5 25 net hyl sul fonyl pyri dine from

Step 2 above for 3 (4 brormphenyl)pyrl di ne, and -

L g ca boxarri '
‘ I rom StIQiPlolNufl%’ﬂle é)rocedure of Step 3t0f Examﬁlc 32 blét substituting 2-bromo-4-(1-
hydroz:%d]: %E&a&?l{ﬁl&ynﬁme—lé—om e f5 rom S(?E:pr %?c?r 3- gromo 5~methylsu1fony1pynd1ne the
N-nylopmwnylm -a- ldydw«cy D{xﬂet@jlaapl)uhwxuapﬁrd{ln QRgIpRevAr-hax
dlhyﬁ@qﬁp ﬁf &ﬁ%ﬁr{) a’ggz}{‘%oyﬁnguﬁﬁ WP?nleﬁs (&htﬂytac} Bj2 belge solid.

1, 8] nagkt NiMR (iDMSQ-ngGﬁ BT amb2KA . '&(lﬁ,@fﬁoﬂrﬁélﬂm(ﬁﬁ)@&% (m, 1H),
535 gbgg fﬂgzj& SPi %64 &, ?E? 1230 D41 tn UT. E5ha, 150, 8.72
(ddliﬂ)ﬂ > 8B, TH 727@4 M), 7.80 (t, 1H), 7.86 =

1H), 8 45 (m 1H), 8.74 (m 1H), 8.86 (d, 1H),

9 09 (s, 1H), 9.20 (d. 2 br -81 WO

2004/ 048377 PCT/ USZOOS/ O%B‘gw%é@ﬂ\/PLE 33 |

N-Q/CI opropyl -I -{3 14-(1- hydroxv | - met hyI et hyI) 1= OXI d
|

Step 1: 2—Brom0 5 (1~hvdr0>\v-l—methvlethvl)vvndme

A solution of 2,5-dibromopyridine in diethyl éther (Smllmmol) was cooled to— -

T 7.80C’ and n-butyllithium 2.5M in hexanes (1.05eq) was added slowly. After 2h in the_cqld,

and partitioned between ether and water. The crude product from the orgamc phase was

acetone (1.3eq) was added and stirring was continued for 1 hour. The resultin'g t‘nixturé was .

quenched with saturated agueous ammonium chlonde solution; warmed to To0m temperature

-83-



N~+ H3C CH3 OH Step 1: Methyl 2-bronoisonicotinate
To a solution of 2-Dbronoisonicotinic acid (Chein.

woh@BassBul | ., 38:2446(1990)) 10 (2;0g) in o
t etrahydrofuran (100n) was added excess et her CT(052003/03§806 |

di azonet hane and the resulting mixture was stirred at
roomtenperature for 1 hour. The mixture was :
evaporated and the product chromatographed on silica
gel eluting with a 1:3 m xture of ethyl acetate and
hexane to afford the Methyl 2-bronoisonicotinate
triturated avithaks 1 atlmoﬂloxammdlfil@mdio affordthe?-Bromo-5-(1-hydroxy-1-

AR L

substituting nmethyl 2 _broni soni cot | nat e from Step 1

Step QO'N @Wﬂ)ﬁbro%vpi (
5 dih _,ﬁggglt _1 AT o idg 20y5t2p 3: '
2 Bf OWDFélic(vﬂinﬁYKHﬁi'&MeduréTBlt Ho¢ %tdf)Ex)lﬁl\pllé 30, vt é\h&ﬁtn‘iﬁﬁg 2-bromo-5-(1-
hydr@t&t {r}e{l?}gethgﬁ@w%e.g cip 1Tor 3pbron(1)cf>~ EEInxt%: llsglfosn%h?yndme the N-
'CYCM’BIdPBdﬂy{3“[5“51-hyﬂmkwmlﬁ&lﬁflemﬁ)i’ylfqlﬂm@}ﬁﬁﬂ@l}f @F’r- : '
ainy oy RS e St ¥ ok P Bfica o8 f st
10 - conpoundi Mé@pﬂlﬁ&ﬂ Ak (m, Wlﬂ 00 ol 3, 1.68%s,\6H), 1.85 (s, 1H, OH),
3.04 %Hoﬂflﬁ&%ﬁ Peh/ hﬁ?%ﬁ@ﬁﬁp 3 1% 7,95 (ad, 1D, 8.16 G lH) 8.20(d, 0

opyl - | - { 3-
10, 870y TRD K HDOS Jfh, 9.2 forg
“di hydrof |, 8l napht hyri di n- 4- one- 3- car boxam de Foll ovm ng

t he procedure of Step 3 32, but
substituting 2- brom4(1xm§5 :

5 hydr oxy- 1 - et hyl et hyl ) pyri di ne- N- oxi de from Step 3 for
- N—C\%ICQJ'}W 24P vh 4L o) rinla&}é(deﬂMb%m&M slipheayl)- 1.4
i yCIOPT OPyT =1T=15- y=T=Tretnyretnyry= -oxid -

; .3 0 rmde

dih t

20
Sten 1: 4-Bromo-2- (1 hvdroxv—l—methvlethvl)pvndme :
~ Following the sequence described in Steps 1-2 of Example 33; but substztutmg 4-
- bromopicolinic acid (Aust. J. Chem. 24: 390(1971)) for 2—brom01somcot1mc acid in Step 1, the 4-.
Bromo-z-(l hydroxy—l—methylethyl)pyndme compound was obtamed as a whlte sohd

25

-84 -



di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de conpound
was obtained as a beige solid. "H NWR (DVM5O-d6) S 0.57
wd 048377 0. 79 (m 211), 1.45 (s, 6H), 2.90 (
5.35 (s, 1H, OH), 7.48 (m 1H), 7.64 (m 1m%9%%2‘F'PA°363°‘
3H), 8.11 (m 2H), 8.30 (d, 1H), 8.72 10 (dd, 1H),
8.78 (m 1H), 8.82 (s, 1H), 9.72 (br, NH). EXAMPLE 34
N- Cycl opropyl - 1-{3-[ 5- ( 1- hydr oxy- I-nEtherthyI)pyrldln
-2-yl I phenyl1 1,4- 15
di h dofl slnaohth r|d|n 4- one 3-carboxamide O0-A H
« BTOR : R ot viE hvl)pvnd1n—4—y_1phenv1} 1.4-
| _%éethyl)pyrldlne 20 A
| y rne in diethyl ether -
B ( 5ml/ mﬁﬂllmm%th@mf@duwf&%@f Enempledi Jutispbsiteting 4- bromo-2- (1-
|
|

hydro&?;iMﬂefh l@%ﬁﬁgﬁdﬁﬂe f%ﬁgiee V\fiﬁ)r?dlg%ﬂlosi R lsu‘lﬂi)fliﬁgy&ﬁ\,\g% Mthe N-
5 Crolopginobat B MRS RS BT s

dlhydm{le [%jhhﬁﬂttlﬂrldﬁh-&%@%s@bbﬂﬁﬂ&@d@m@éﬁﬂdﬁh%b@ﬂhﬁ zisdﬁjclge solid. .
) | (0]
 hetveon PR BB a0 00T REPIRE o, 280 BF s a2 5 (. 1),
3.27 oy BANOED) phasE .obd s, 283, W2 2094@48‘37%0?’@?{ l]?égﬂtﬂg(ﬂ,ﬂﬁﬂoﬁ .58 (d, 1H),
s LA G b el a1 (e 10

‘10 ‘ nethylethyl)pyr|d|ne conpound as a SO|Id
! ' . EXAMPLE 36

, Svnthes1s of N CVCIODJV] 1-{3-3( 1-hvdroxy- _—methvlcthvl) 1- omdonvndm-tl—vllphcnvl}—
1 4—d1hvdro[1 81naphthvndmwtl—-one-B-carboxaImde : '

15

Stepl: 4 Bromo 2—( 1—hvdroxv—l-mcthvlethvl)ovndme N-oxide
Following the procedure of Step 2 of Example 30, but substxtutmg 4-bromo-2-(1-
- 20 hydroxy-1-methylethyl)pyridine from Step 1of Examp]e 35 for 5—br0mo—2 (1 hydroxy—l-

methylethyl) pyridine, the 4-Bromo-2- (l-hydroxy—l methylethyl)pyndmc N-oxide compound
was obtained as a white solid. :

-85.



10

15

20.

- N-Ciopbplr-(F 0 b1 B‘élaﬂc]l@dﬁ “onglopyrigiy 4y

, d1hyr@f08]381nbphth3ﬂhﬂm—4 E)(N&Aéhﬁoaﬁmﬂdé dnépoRyid was obtained as a beige sohd.

- |opropyl a: 5 tB E vy 1
6.99 K B of % g}gayh (- 2RPn 0 e 2l i Biitdo H),

Step 2:

N- Cycl opropyl - 1-{3-[5- (1-hydroxy-I|-nethyl et hyl)pyridin
wo2oaimsyghenyl | -1 4- 5 PCT/US2003/036806

di hydro[ I, 8l napht hyri di n- 4- one- 3- car boxam de Fol | ow ng

t he procedure of Step 3 of Exanple 32, but

substituting2-brono-5-(1-

hydr oxy-1-met hyl ethyl ) pyridine fromStep 1 for

3- br ono- 5- et hyl sul f onyl pyri di ne, the N

| opr opyl - 1- { 3-[ 5- (1- hydr oxy-| - met hyl et hyl ) pyri di n-2
Mﬁ}'—é@m@ﬂw 12{3- F3 (1-hydroxy-1-methylethyl)-1-oxidopyridin-4-ylphenvl }-1 4-
dihvydiony,81mabith ﬂlﬁﬁ@pd’lbﬁyglcgf%xﬁm%e 3 car boxam de conpound '
VR ( CDCI 3) S0.71 (m

bt
o %o, BlleRinE3h progedsie of Stepr of Faxromple 83, trRIsUGHpHtEA-bromo-2-(1-
hydr@i)gllr—mtfﬂlyléﬁ'l)d)pﬁdlﬁc -R-54dé ﬂ‘ﬂon?$9e 17f07 3 b(r@)mo- -mé%ryls%lfggylpyndme, the
P

}']gnyl 14-

&0, M T4, l‘lH)ZG(Bt(drl IED), '8.15 (s, 1H), 8.38 (d, 1H),

"873—‘3 18 @D, é!g?,EyCimxy-;gUgge@I et hyl ) pyri di ne Fol | owi ng.

the sequence described in Steps 1-2 of Exanple 33; but
‘substituting 4- bromopicolinic acid (Ault. J. Chem
24:390(1971)) for 2- bronoExgmBm c-acid in Step 1,
the 4- .

_ N—Cvcloprovvl 1-[3- (ﬁuisouronvlsulfonvluvnd1n—3—vl)]nhenvl] 1 4—d1hydro[1 8]nanhthvndm~4-_
one-3 carboxamxde '

CHg

Stepl S—Bromo-2~1sopropv1thlopvr1dme

Toa mixture of 2,5- dlbromopyndmc (2 07g _8 73mmol) aud 2- propancthlol
(0.97ml, 10. 411111101) inN N—dlmethylfonnalmde (ZOm]) at 0°C was added pomonwxse sodlum
hydude 60% dispersed in oil (450mg, 11 3mmol) The rcsultmﬁ mxxture was stirred at room
temperature for 1 hour, then partitioned between ether and water. The crude product from the

~ organic phase was chromatographed on silica gel eluting with 10% ethyl acetate in Liexane to

afforcl the 5—Brom0—2—1sopropylth1opyndme compound as a solid.

- 86 -



10

15

Br ono- 2- (1- hydroxy- | - met hyl et hyl ) pyri di ne conpound was
obtained as a white solid. 25 -.84 WD 2004/ 048377
3/ 036806 Step 2: N Cycl opropyl - 1 {3
Wgrcig%@??ﬁet hyl et hyl ) pyri di n-4- 11 phenyi | - wetishidbasesns
di hydr o[ 1, 8] napht hyri di n- 4- one- 3- carboxan1de Fol | ow ng
the procedure of Step 3 of Exanple 32, but
substituting 4-brono-2-(1-
hydr oxy- 1| - met hyl et hyl ) pyridine from Step 1 for
3- br ono- 5- net hyl sul fonyl pyridine, the N5 :
Cyclopropyl 1-{3-[3-(1- hydroxy 1- nethylethyl)pyrldln 4
I

=one- 3- car boxami de conpound
Tovegp! @isi)ﬂa)flﬁebl@mcebhao@ropyﬂhmmmmlﬁardﬁ)sp $ (2.08¢, 8.75mmol)

in tehf&h%d%ﬁurarpﬁ O‘iﬂd xﬁé&%@( )Sit O‘g%'go)as g%n}&%a%]sl 25.8mmol) and

thenzslaﬂuratgd AquECEH sodiy birhamates 111|1-}} Thg. rgsgx]t(r[g miki®} was stirred at room
temperdi@redor 8 Hols. a‘ﬁg);nlnzgﬁrgfgevaé u%nl:gé(% \gltﬁ aaﬁ’e 2 Eodlmlﬁoblcaﬂ'lponate and -

pef %ﬁtm% A ASF SR S . %u@ﬁxwraéw tha oygapircahpse was
chroln)&to graphedionysilica[gt] elBlinapivh 200 ethit a’l’:eﬁfbe..n %eﬁa%{eh@ éﬁfﬁ}diﬁe 5-Brom0-2— |

: 1sopﬂo%yﬁulfg&jﬁpyn&\lng@ompound%% wlgte solid.

Step 3: N—Cvclopropvl 1-[3- (6—1sopropvlsulfonv]pvndm-3-vlﬂphenvl] 1, 4—--
dlhvdrorl Slnanhthvndm 4-one-3- carboxannde

Following the procedure of Step 3 of Example 32, but subshtutmg S-bromo 2-

: 1sopropylsulfonylpyndme from Step 2 for 3-bromo- S—methylsulfonylpyndme the N--
| Cyclopropyl-1-[3- (6-1sopropylsulfonylpyndm—S yl)]phenyl} 1,4- dlhydro[l 8]naphthyndm-4—

one-3-carboxamide compound was obtamed as a solid. _ : :
' 1H NMR (CDCI5) 6 0.70 (m, 2H), 0.89 (m 2H), 1. 39 (d 6H) 3. 00 (m, 1H), 3. 82

‘@ 1H)751(mlH)760(d 1H), 7.72 (s, 1H), 7.80 (¢, 1H), 7.83 (d, 1H), 815824(m2H)
,:,872(m1}1),386(dd1H)903(s1}1)910(31}1)977@1\1}1) R

- EXAMPLE 38

N-Cyclopropyl-1-{3- (6-meth0xvvvnd1n—3—Vl)phenv]'l 1 4 dlhvdrofl S]naphthvndm 4—011.,—3-

o '.'g_a_rbow__ar_&dg
"-25_.




S é b_p eny y :
- oD oxamide 15 OO N H rN- N

- 15

20

Step 1: 4-Brono-2-(1-hydroxy-1-nethylethyl)pyridine
N-oxi de Foll owi ng the procedure of Step 2 of Exanple

w@No4Bz7pubsti tuti ng 4-brono-2-(1- 20 .
hydr oxy- 1 - met hyl et hyl ) pyri dine from Step | OnggnEZﬂBﬂB(mm
35 for 5-brono-2-(1-hydroxy-I- nethylethyl) pyrldlne
t he 4-Brono-2-(1-hydroxy-1-nethylethyl)pyridine
N-oxi de compound was obtained as a white solid. -85
WO 2004/ 048377 PCT/ US2003/ 036806 Step 2:
N- Cvcl opropyl -1-13-f3-(1-hydroxy-1 nethylethyl) 1

- oxidopyridin 4 vll henyl} 1 4
j 1 i n-4-one-3-ca rboxam de

Se eflon HRARA Qﬁ{hg e of Step 3 of Exanple 32, but

substi tTe aﬁ@uuorb%lrédzbrpmwpyndme (6.95g, 29mmol) in N\N- -

| cime YRRl TSN S B s hg@lmmmt&t.mﬁm

br onp-5- et h

(323pl kg 19p F%B&Hnamlﬁgnf ¥ap 28 SRS ?tlc;sg;m temperaiure £oR/AS) hopre xThe resulting

| -slurrjﬂﬁw nBhett With plterydd eéus ammonium chloride solution and partitioned

ey BB B T LR Pl ORRC Coits e B 57

chror(mtpgxﬂphe;d ¢h STBcA gal eﬁllﬂ)lb witl62 1 Osmix@dre Jof ethednd hexahd tdldfford the 5-

 Bromp-Fhe ?}g"d‘ﬁg‘ﬂ‘%"”&%" a?”‘f%;}’ﬂ(g] BQH%d 71E|)4 (88 %gl) 8.78

10

(m- 211), 8. 83 (s, 111) 9.73 (br, NH). 10 EXAMPLE 37 ‘
SREARY Hceﬁ l 28] ’138. naphth Hdll‘l-4-

~ Following the procedure of Step 3 of Example 32, but substltutmg 5-bromo-2-

' methoxypyndme from Step 1-for 3-bromo~5—methylsulfonylpyndme the N—cyclopropyl -1-[3- (6-
“methoxypyridin- -3-yDpbenyl}- 1 4—d1hydro{1 8]naphthyr1dm—4—one—3—carboxa1:mde compound

- Wwas obtained as a solid. ' : ‘ o

_ o _ 1HNMZR(CDC13)5071 (m 2H),0 89 (m 2H} 3.00 (m 1H) 400 (s, 3H) 6.85 ., :
(d 1H),744(d 1H), 7.50 (m, 1H), 7.62 (s, 1H), 7.68 (t, 1H), 7.73 (d, lH) 783 (dd lH) 8.44 -

{s, 1H), 8.73 (m, 1H), 8.85 (dd, lH), 9.10 (s, 1H), 9.82 (br, NH)

‘_8:'8,

P
C hadi
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V1V CH NOS-\ CH3 Step 1:
5- Brono- 2-i sopropyl thi opyridine To 'a m xture of
, ; | nopyridine (2.07g, 8.73mmol.) and .
W%"*Z‘?@’Sﬁ’ﬁ& hiol 20 (0.97ml, 10.4mml) in PCT/US2003/036806
IWN- di et hyl f or mam de (20nl) at OC was added
portionwi se sodium hydride 60% di spersed in oil
(450mg, 11.3mmol). The resulting mxture was stirred
at room tenperature for 1 hour, then partitioned
bet ween ether and water. The crude product fromthe
organi ¢ phase was chr omat3gxIdphéED%n silica gel
"eluting with 10% ethyl acetate in hexane to afford

the 5- Brono 2 |sopr00ylth|opyr|d|ne conpound as a
.&l'll' b I-l -{ O\ N Q3 p : h 3.0 G121 5 d1+4—onc~3~
carbo’iaéi&ym 2-1 sopr opyl sul fonyl pyrl di ne To a soI ution of
rono- 2-i sopropyl t hi opyridine fromStep 1 (2.03g,
8.75mmol ) in tetrahydrofuran (50m) and nethanal
(25ml) at. OC was added oxgne (15.8g, 25.8mml) and 5
t hen saturated aqueous sofd um i car bppat e (25nl). The
resulting mxture was sti H ryz&terrperaturef'or
6 hours. The mi xt.urg 3 r
_bi carbonate and pa
- water. The crude pruog
chrorrat ographed on si

t h aqueous. 'sodi um
betvbéen ethyl acetate and
om t he organi c. phase was -
el eluting vvlth 20%ethy|

-Follomnng t he procedure of Step .nple 32, but-
_ ‘substltutlng 5- brono- 2 i sopr opyl onylpyridine from -
. Step.2 for 3-brono-5-nethyl sul fonyl pyridine, the N 15
- Cycl opropyl - 1 [3-(6-isopropylsul fonyl pyridin-3- yI)]phe

_ Snyl]-1 lé'dlﬂ)\ﬂxg Et%[ﬂrbgécﬂ%’&{é}% B of Example 32, but subst1tut1ng5 br0m0-2- S
methylpyndme from Step 1 of Example 28 for 3—brom0 5- methylsulfonylpyndme the title

compound was obtained as a solid. : : S
' _ 'H NMR (CDCl3) 6 0.72 (m, 2H), O 90 (m 2H) 2.65 (s 3H), 3.03 (m IH) 7.28
(d, 1H), 745753 (i, 2H), 7.66 (s, 1H), 7.72 (&, 1H), 7.80 (4, 1H), 7.84-(dd, 1H), 8. 73 (m, 1H),

. 8.80(s, lH) 886(dd lH), 911(S,IH) 982(br NH). o

289~
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15

di n-4- one- 3-carboxam de conpound was obtained as a
solid. "HNWR (CDCI3) S0.70 (m 211), 0.89 (m 2H),
wologosshy 6H), 3.00 (m 1H), 3.82 (m 111),
1H); 7.60 (d. 111), 7.72 (s, 1H), 7.80 (t, flé]”%' 1036806
(d, 111), 8.15-8.24 (m 2H), 8.72 (m 1H), 8 86 (dd,
111), 9.03 (s, 111), 9.10 (s, 1H), 9.77 (br, NH. 20
"EXAVPLE 38 '
N- Cycl opropyl -1 -[ 3-(6-nmet hoxvpyridin-3-yl)phenyll-1
4-di hydro[ 1 8] naphthyridin-4-on 3 carboxamde 25 OO
i I H N NN p:CH3 -87 WXAMPI/I048377
PCT/ US2003/ 036806 Step 1: 5-Brono-2- nethoxypyr|d|ne
To a solutlon of 2 5 dlbronopyrldlne (6.95g; 29mMmmol)
OPRODYL-1 2. 2driftaeriodbog Sipiidined yHdbed] reghanol

" dihvdeai IrIMcHﬁt?ézﬁ-bHﬂrhﬁEt but oxide 5 (32.3nl) and
‘ t he resu Ing m xture rred at roomtenperature

for 1S hours. The resulting slurry was quenched with -
- saturated agueous anmmoni um chl ori de sol uti-on and '
partitioned between et@yl ddetatejand water. The
crude product fro ' h was

chr omat ogr aphed
,nixture of ether|[and |hexafe toHaf f ord the 5-

| Step 1: 5-Bromo—2 { 2 2 2—tnﬂuoroeth0xv)nvr1dme

Following the procedure of Step 1 of Example 38, but substltutmg 2,2,2-

-tnﬂuoroethanol for methanol with heating at.70°C for 18 hours the 5-Bromo—2—(2 2,2
: tnﬂuoroethoxy)pyndme compound was obtamed as an 011 ' '

‘Step 2:- N-Cvclo13ropv] 1 {3-[6-(2. 2 2 tnﬂuoroethoxv)pvndm-?»-vl]phenvl }1-1.4- '

dihydro[1,8Inaphthyridin-4-one-3-carboxamide :
Followmfr the procedure of Step 3 of Bxamplc 32, but subsututlng 5~bromo—2—
2,2 Z—mﬂuoroethoxy)pyndmc from Step 1 for 3- bromo—S-methylsulfonylpyndme the N-
Cyclopropyl—l {3—[6 2,2 2—tnﬂuoroethoxy}pynd1n-3 yl]phenyl} 1 4—d1hydro{l 8]naphthyndm—
4-one-3-carboxamide compound' was obtamed as a solid. :
lHNMR (CDCl5) 6 0.72 (m, 2H), 0.90 (m, 2H) 3.03 (m 1H), 4. 85 (q, 2H) 7. 00

(d, 1H), 7.43-7.53 (m, 2H), 7.62 (s, 1H), 7.69-7.78 (m, 2H), 7.92 (dd 1H), 8.42 (s, 18, 8.73 (m,

IH) 8.85 (dd 1H), 910 (s, lH) 9.80 (br, NH).

-90 -

r.
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Step 2

N-Cycoopropyl-l-fS (6- met hoxypyri di n- 3- yIIphenyII-
wdzdi/gs-ol 1 8l napht hyri di n-4- one- 3- car boxam

Fol

'ow ng the procedure of Step 3 of Exanple %ngg@pymmmm

.Substituting 5-brono-2- nethoxypyridine fromStep 1
for 3-brono-5-nethyl sul fonyl pyridine, the

N-cycl opropyl -1-[3-(6- 15

nethoxypyrldln 3-yl)phenyl]-1, 4-di hydro[ 1, 8] napht hyri d
i h-4-one- 3-car boxam de conpound was obtained as a

solid:

"H NMR (CDC13) SHEXAMBIE4D11), 0.89 (m 2H),

3. 00 (n] 111), 4.00 (s, 3H), 6.85 (d 1H), 7.44 (d

Caﬂxmgmﬁg (dd, 111), 9.10 (s, 111), 9.82 (br, NH). 20 - 88

. 50

PR

m 111),

7.62 (s
B-vDphenyll-1

= WO 2004/ 048377 PCT/ US2003/ 036806 EXAMPLE 39
N- Cycl opropyl -1 - f 3- (6- net hyl pyri di n-3-vl ) phenyl | - 14-d

hydr of
N NCH3 Follow ng the pr
32, but substituting
Step. 1 of Exanple 2§
3- brono- 5- net hyl sul

| 8l napht hyri di n- 4- - carboxamde 5 OOH
e of /Step 3 of Exanple

pyridine from

|neH the t|tIe 10

conpound was. obt ai néedNas @&Nsolid. I'H NVR (CDC13) 8
0.72 (m 211), 0.90 (m 211), 2.65 (s, 3H), 3.03 (m

111),
7072 (t, 11-1), 7.80 (d,

1H),

white solid...

7.28 (d, 1H), 7.45°7363 (m 2H), 7. 66 (s 1H),

. 7.84 8.73
& (g@l _ (m

Following the procedure of Step 3 of Example 32 but substltutmg 3, 5- :

—_— - dlbromopyndme for 3-bromo 5~methylsulf0nylpyndme the title compound was obtamcd asa
10 ' ' '

1I—INMR(DMSO d(.)5058 (m 2H), 0.79 (m, 2H) 290 (m, lH) 765 (m, 1H),

‘ ‘771777(rn 2H), 8.03 (d, 1H), 8.14 (s, 1H), 8.49 (s, lH) 874(brs, lH) 879(brs 1H),886 '

(slID,?OI(s]Iﬂ 9730r NED

-91-
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15 ‘ _
Step 2: N—Cvclopropvl 1-[3-( 6—benzvloxvpvndm—3—vl)phenv1] 1 4—d1hvdro{1 8]naphthvr1d1n—4-

20

8.80 (s, 11-1), 8.86 (dd, 111), 9.11 (s, 1H), 9.82

(br, NH). -89 WD 2004/048377 PCT/US2003/ 036806 :
wEXbMRIgE7A0 N-Cycl opropyl -1-1 3-[6-(2 2 |

2-trifluoroet hoxy)pyridin-3-yl | phenyl 1-1 4. < US2003/036806

di hydro(1, 81lnapht hyri di n-4-one-3-carboxamde 5 Op N

H aNN) NO- F F Step.1: 5-Bronmp-2-(2 2

2-trifluoroethoxy)pyridine Follow ng the procedure of

Step 1 of Exanple 38, but substituting 2,2,2- 10 :

trifluoroethanol for nethanol, wth heatl ng at 70C for

18 hours, the 5-Bronp-2- (EX&WLEM

trifl uoroet hoxy) pyri di ne corrpound was obt ai ned as an

2 2 2
514 ditydro[1, 81naphthvnd1n—4 one-3-

_carbdihﬂlydy 011 81naphthyr| di n- 4- one- 3 car boaani de 15

Fol  owi ng the procedure of. Step 3 of Exanpl e 32, but .
substituting 5-brono-2 (2,2,2-trifluoroethoxy)pyridine -
fromStep 1 for 3- brormOS rroet hyl-sul f onyl pyri d| ne, the

N- ‘
"Cycl opr opyl - 1 {3- [ f)@ oet hoxy) pyridin-3-y
napht hyri din’

| ] phenyl } -1, 4-di
4- one--3- car boxam!de nd S obtained as a solid.-
"H NVR (CDC13) S ON72 (Nm 2H), -0.90 (m. 2N),.3.03 (m
1H), 4.85 (g, 21-1), '

"Step 1: 2—Benzvlox1 5~bromopvnd1ne

A mixture of 2 5—d1bromopyndme benzyl alcohol (1. 3eq) potassmm hydroxlde

‘ pellets 2 4eq) and dibenzo- 18-cr0wn—6 (0. OSeq) in toluene (4m1!mm01) was refluxed with
~ azeotropic removal of water for 3 hours. After evaporation of the toluene the resulting Imxture | _

was partttzoned between chloroform and water. The crude product from the orgamc phase was

recrystallized from ether—hexane to afford the 2- Benzyloxy—S-bromopyndme compound as a
solid. ' ‘ :

one—3—carboxarrude

Following the procedure of Step 3 of Exampl‘e 32, but substitlitirio 2~benzyld‘xy¥ _

5-bromopyridine from Step 1 for 3-bromo-5-methylsulfonylpyridine, the N—Cyc10propyl ~1-{3-(6-
benzyloxypyndm-B yl)phenyl] 1,4-dihydro[1 8]naphthynd1n—4—one-3-carboxamlde compound
was obtained as a whlte solid. :

1H NMR (DMSO"dﬁ) & 0.57 (m, 2H) 0.79 (m, 2H) 2.91 (m, 1H), 5.42 (s, 2H)

7.00 (d, 1H), 7.32-7.48 (m, 5H), 7.61-7.72 (i, 3H), 790(d 19), 7.9 (s, 1H), 8.14 (4, IH) .59

(s 1H), 8.73-8. 84 (m, 3H), 9.73 (br, NH).

-92.

Nt



20 (d, iH, 7. 43-7.53 (m 2H), 7.62. (s, 1H), 7.69-7.78
(m 2H), 7. 92 (dd, 1H), 8.42 (s, 1H), 8.737(m 111),
9.10 (s, 1H), 9.80 (br, NH). -9 WO . ~

W%@d"g 377 PCT/ US2003/ 036806 EXAMPLE 41 N P%T’US”":*‘"B_“S"G

Cycl opr ooyl -1 -f3-(5-bronmopyridi n-3-yl)phenyl | -1

4-di hydro[ 1 81napht hyri di n-4-one-3- carboxamde 5 O O

M C(r, NNBr NFollowng the procedure of Step-3

of Exanple 32, but substituting 3,5- dibronopyridine

for 3-brono-5-nethyl sul fonyl pyridine, the title .

conmpound was obtained as a 10 white soI id. rH NWR

(DMSO-d6) 8 0.58 (m - 211 %‘E( 2.90 (m 1H),
7.65 (m 1111), 7.71-7. 1‘% 8.03 (d, 111),
8.14 (s, 111) 8.49 (s, 1H), 8.74 (brs 111) 8.79

) D=8 O-20041 048 003710368 ~—EXAN ,
dihvdxplityinanbitnmidin4- qn%’*ﬁ@:bmmmdd: xypyr| d| n- 3 yI ) phenyl I -

4-di hydro[i 8l napht hvridin 4 one 3 carboxani de

Step 1 5-Bromo 2- dlcvclopropvl(hvdroxv)methvlpvndme N—ox1de '

Followmnr the procedure of Steps 1 and 2 of Example 30, but substltutmg
dlcyclopropyl ketone for acetone in Step 1, the S—Bromo 2- o S
dlcyclopropyl(hydroxy)methylpyndme N-oxide compound was obtamed asa solld

Step 2: N~Cvclopronvl 1- 3 [6- d1cvclopropvl(hvdroxv)methvl I-0x1donvnd1n—3—v1]phenv1}—,
14-d1hvdro[1 8]naphthvndin—4-one-3-carboxamlde e T

Following the’ procedurc of Step 3 of Example 32, but sub.fstltwtmo 5—br0mo-2—
d1cyclopropyl(hydroxy)methylpyndme N-oxide from Step 1 for 3-bromo-5- -
methylsulfonylpyndme the N- Cyclopmpyl—l {3 [6-dlcyc10pr0py1(hydroxy)methyl -1- _
oxidopyridin-3- yl]phenyl} 1 4—d1hydro[1 8]naphthyr1dm-4—one-3-carboxmmde compound Was
| obtamed as a white solid. :

o 1H NMR (CDC13) 8 0.52 (m, 4H), 0.70 {m, 4H) 0.76 (m 2H) 0 89 (m, ZZH) 135
(m, 2H), 3.02 (m, 1K), 7.52 (m, 1H), 7.58 (m, 1H), 7.62 (dd, 1H), 7.68 (s, 1H_) 7.73-7.80 (m,
'3H), 8.15 (br, 1H, OH), 8.49 (s, 1H), 8.72 (m, 1H), 8.85 (dd, 1H), 9.09 (s,nn_, 9.78 (br, NH).

-93 .
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500H 0, NNNO Step 1:
2- Benzyl oxy-5-brononvri di ne A m xture of

wo220b1/8igar-onopyri di ne, benzyl al cohol (1.3eq), p@trmb(gmh(,soﬁl

hydroxi de 10 pellets (2.4eq) and di benzo-18-crown-6
(0.05eq) in toluene (4mM/mmol) was refluxed with
azeotropic renoval of water for 3 hours. After
evaporation of the toluene, the resulting mxture was
partitioned between chloroformand water. The crude
product fromthe organic phase mas recrystallized
from et her - hexane to af f oFefAMRBLE 44 ,
2=Benzyl oxy- 5- bronnpyrldlne conpound as a solid. 15
2.

dlhvdﬂ)dl ambmhhm&maom B—)bl’ai‘bﬂjxﬁnﬂde one. 3. car boxan de.

-Foll owi ng the procedure of Step 3 of Exanple 32, but
- substituting 2-benzyl oxy- 5-bronopyridine fron1Step 1
“f.or 3-brono- 5- nethylsulfoeylp¥5|d|ne the
N- Cycl opropyl -1 -[3-(6- 20
benzyloxypyridin-s- h
i'di n- 4- one- 3-car bo

4. ydr o[ 1, 8] napht hyr
ou was obt ai ned as a
‘white solid. 1H N S'0.57 (m 2H), 0.79 (m
2H), 2.91 (m 111), 5 , 211) 7.00 (d, 1H),
7.32-7.48 (m 5H), 7.61-7.72 (m 311), 7.90 (d, -1H),
7.99 (s, 1H), 8.14 (d, 8.5® (s, 1H), 8.73-8.84
(m 3H),-9.73 (br, NH). WD 4904/ 048377

PCT/ US2003/ 036806

: 'Step 1: 2- Br0m0—5~( I-hvdroxv—1-methvlethvl)pyndme N—omde

Following the procedure of Step 2 of Example 30 but substltutmg 2 bromo—S (1-'
hydroxy—1-methylethy1)pyndme from Step 1of Examplc 34 for S-bromo—Z—(l—hydroxy—l- :

'_methylethyl) pyndme the 2—Bromo- -(l-hydroxy- —methylethyl)pyndme N—o;ude compound
 was obtamed as a white sohd - ,

Step 2: N Cvclopropvl 1-{3- IS-( 1—hvdroxv—1~methu3th\d) l—ox1dop\md1n—2-yl]phenvl} 1. 4—
‘ dlhydrol1,8[naphthynd1n-4—one—3 carboxannd ' T

Fol}owmg the procedure of Step 3of Examplc 32, but substmmng 2—bromo-5 (1- .

. hydroxy—l—methylethyl)pyndme N—o)ude from Step 1 for 3- bromo- S—mcthylsulfonylpyndme, the

N—Cyclopropyl 1-{3-[5-(1- hydroxy~ -methylethyl) 1- ox1dopyr1dm—2*yl]phenyl} 1 A

L dlhydro[l 8]naphthynd1n-4-one—3 carboxamide compound was obtamed as a solid._

’HNIVIR(CDClg)SOGQ (m, 2H), 0.88 (m, 2H), 1.63 (s, 6H), 2.20 (s, 1H, OH)
298(m 1H), 7.38-7.49 (m, 3H), 7.52 (d, 1H), 7.70 (¢, 1H), 798 8.04 (m, 2H), 850(s 1H), 869
(m, 15), 8.80 (dd, IH) 9.08 (s 1H) 975 (br, NH)

-9
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'EXAVPLE 43 N-C
ycl opropyl -1-13-[ 6- dlcyclopropyl(hydroxy)nethyI-I-OX|d

' w@wmo@hsm 3-yl I phenyll-1,4- 5 PCTUS2003(036806

di hydro[ | . 8l napht hyri di n- 4- one- 3- car boxani de

N 9OH Step 1:

5- Brono- 2- di cycl opr opyl (hyddr oxy) net hyl pyri di ne

N- oxi de 10 Fol |l owi ng the procedure of Steps 1 and 2 of
Exanpl e 30, but substituting dicyclopropyl ketone for
acetone in Step 1, the 5-

di-cycl opropyl (hydr oxy) net%%lr%f‘ﬁe N- oxi de conpound
was obtained as a solid. Step 2:

oxy) met hyl =l -o
ST -

dih 0 ammghéﬁmgﬁgﬁﬂ@_____an1de Follomnng the

procedure of Step 3 of Exanple 32, but substituting
- 5-brono-2- dicycl opropyl (hydroxy) net hyl pyri di ne
~ N-oxide fromStep 1 for br opp- 5-
Cycl gRr opyl - 1- {

met hyl sul f onyl pyri di ne,
4- dﬁhydro[l 8] napht hyr i di n

3-[6-dicycl opropyl

oxi dopyri di n-3-yl ] phenyl } -
" -4-one- 3- carboxam : nd was 20 obtained as a
“white solid. 'H NWR Moocl8) s 0.52 (m 4H), 0.70 (m

411); 0.76_(m 2H), 0.894m 2H), 1.35 (m 211), 3.02
(m 111), 7.52 (m 1H), .

(m 11-1), 7.62 (dd, 1H),
7.68 (s, 11-1), 7.73-7.80 . 311), 8.15 (br, 1H
OH), 8.49 (s, 1H), 8.72 {fr , 8. 85 (dd, 113), 9.09
(s, 1H), 9.78 (br, NH). -93 WO 2004/3H8377 o
PCT/ US2003/ 036806 EXAMPLE 44 N
- NCycl opropyl - 1-{3-f5-(1- hydroxyHICrreOHg et hyI) 1- oxi d
i opyrl di n-2-yl | phenyl } - 14- _ .

Followmg the procedure of Step 3 of Example 32, but substltutmg 5-bromo-2 -(1- |

hydroxy—l-methylethyl) pyndme from Step 1 of Example 30 for 3-bromeo- 5-

methylsulfonylpyridine, the title compound was obtained as a solid,
! 1
H NMR {CDCl3) 8 0. 72.(m, 21D, 090 (m, 2H), 1.62. G, 6H) 3 02 (m IH), 4.85 -

-_(s IH OH),748 -1.53 {m, 3H), 768(s 1), 7.73 (4, lH) 780(d IH) 795(dd IH) 872(111

lH) 881(3 1H), 8.86 (dd, 1H), 9.10 (s, lH) 9.78 (br, NH).

-05_
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di hydr of 1, 8| napht hyri di n- 4- one- 3-carboxamde 5 OOMH
NNO+ L OHH3C CH3 Step 1: -
w@20000837P- (1- hydroxy- | - met hyl et hyI )pyridine N ‘
Fol | owi ng the procedure of Step 2 of Exanple lgsezoesms(sm
substituting 2-brono-5-(1 10
hydr oxy-1-nmet hyl et hyl )pyridine from Step 1 of Exanple
34 for 5-brono-2-(1-hydroxy-1- nethylethyl) pyridine,
t he 2-Brono-5-(1- hydroxy-1-nethyl et hyl ) pyridi ne
N- oxi de conpound was obt ' a white solid. Step
N-Cycl opropyl -1 -{3-f5-(1-hvdroxy-1- rrethyl ethyl)-I-oxid

N-I@RHVA Hi 98- Y11 'M %G%M@m%
rof 1, Zjl nap
dlhj{%]i;é mapkthyrd Ox agbogfhmfgleep 3 of Exanpl e 32, but

substltutlng 2- bronD 5 (1-
hydr oxy- | - met hyl et hyl ) pyri di ne N- oxi de fromStep 1 for
3- br ono- 5- nethylsulfonyl rldtfe t he
N-Cycl opropyl -1-{3-[5-(1- ydr y- I-nethylethyl) :
1- OX|dopyr|d|n 2-yl ‘ '
“di hydro[ 1, 8] naphth ne ﬁ{;;?$6kanlde compound
was obt ai ned as a ég . "H N CHG13) 8 0.69 (m
"2H), 0.88 (m 2H),1.68 (SN 6H), 220(s 1H, OH),
2.98 (m 1H), 7.38-7.49 ( 3H), 7.52 (d, 111), 7. 70. -
- (t, 1H), 7.98-8.04 (m . 8.50 (s, 1H), 8.69 (m
" 1H), 8.80 (dd 1H)., 9. 08 ;\9 75 (br, NH). -94

' _Step 1: 5—(3 Ammonhenvl)- 2-( l—hvdroxv-l-methvlethvl) pvr:dme |

Followmv the procedure of Step 5 of Example 1, but substituting 3-
am1n0pheny1b0ron1c acid for 3-acetyl phenylboromc acid and 5-bromo-2- (lﬂhydroxy—l-

R _l_methylethyl)pyndme from Step 1of Example 30 for N—lSOpfOpyl 1- (3-bromophenyl) 1,4-

. dihydro[1, S]naphthyndm 4—one—3—carboxannde the 5-(3—Ammopheny]) 2~ (1 hydroxy—l—- ‘

- _ methylethyl) pyndme compound was obtamed as a solid.

15 Step2: 1- { 3-16-( 1—Hvdroxv-l—methvlethvl)nvndm—B-VI]Dhenvl} 14—d1hvdr0f1 S]HaDhthvndm—

| -4-one—3—carboxyhc acid

20

25

FoliowmU the procedures of Steps 1-3 of Example 1, but substltuung 5-(3-

armnophenyl) 2-(1-hydroxy-l—methylethyl)pyndme for 3-brom0amhne from Step 1in the First .

Step, the 1-{3-[6- (I—Hydroxy- -methylethyl)pyndm— -yl]phenyl} 1 4—d1hydro{1 S]naphthyndm—

~ 4-one- 3~carbcmyhc acid compound was obtained as a solid.

Sten 3: N-Isobutyl- 1- {3-[6-( l-hvdroxv—l methylethvl)vvndm- -vl]phenvl} 1.4-

dihydrof1.8Inaphthyridin-4-one-3-carboxamide

Following the procedure of Step 4 of Example 1, but substituting the acid from
Step 2 for 1- (3-br0mophenyl) 1,4- dlhydro[l 8]naphthyndm—4—one—3 carboxyhc ac1d and -

- -96-

;'\»..g;"‘
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_.‘.;_,15

20

‘carboxamide -

EXAMPLE 45 _ _
N- Cvcl opropvl - 1- 13- F6- (1- hydr oxv-1| - net hyl et hyl ) pyri din

wa 20toli nyl 11 4 dihvdro[1 Sl naphthyridin-4-gne-3
car béx’%?fde 500\ N~i | HNNOH H3C CH3 PCTIS2003/036806

Fol | owi ng-the procedure of Step 3 of Exanple 32, but
substituting 5-brono-2-(1- hydroxy-I|-nethylethyl)
pyridine fromStep I' of Exanple 30 for 3-brono-5 10

nethylsulfonylpyridine the title conpound was
H), 090

d as a solid 'HNWR (CDC13) S 0.72 (m 2
1sobu?)ﬂ?m121ﬁ)? rlfo%rgpxlgrmmhe &I@um},—ll &#6 (hhgﬁoxjg—mathylethy])pyndm%_
1ipt -1 - &8 ydrobR8 8
ZIC?E:%‘I}Q (j 1111”0%3 Iﬂ;[l)fétsﬁ%cggz’m?%g—%arg%kamﬂ% cZ»?nf&éu’xd %/%%%gtamed- as a

“{ Fﬁ%}) 8.86 (dd, 1H), 9.10 (s, 111), 9.78 (br, NH):
95 WO m&mafg&mmﬁm%ﬁwﬁﬁﬁ s, Eﬁ?&y 5(1416%'}1) 3,26 (t, 2H),
4.66 & 1399 p'hen Vi}éégi: b 1%0’%6 7 5Bt hyLES Byl ) by 15, 'sbs s, 16, 8.16

~ (dd r]lI_BI: &Jﬁ(@dl‘ﬁ 6&05&%37) BD45(s AHD), (BB, Ni).

EXAI\EPLE 47

"N-Cvclopropv] I- {5 bromo-3-[6- ( 1- hydroxv—1~methv1ethvl)vvndm-3—v_lvhenvl} 1 A-
- dihydrofl 8]naphthynd1n—4-one 3—ca:boxa1mde ' '

CHy

StCD 1: 1-3 5-D1bromophenvl)-1 4- dthdl‘O“ 81naphthvnd1n—4—0ne-3 carboxvhc ac1d ,
‘ Following the procedures of Steps 1-3 of Ehample 1, but subshtutmg 3,5- -

idlbromoamlme for 3-bromoamhne in Step 1, the 1- -(3, 5—D1bromophenyl)-1 4eio
dlhydro[l 8]naphthynd1n—4—0ne—3-carboxyhc acid compound was obtzuned asa belge sohd

Step 2: N- CVcIopropvl 1 (3 S—dlbromophenvl) 14- dthdI‘O”. 8]nanhthvndm-4—0ne 3- _.

Following thg procedure. of Step 4 of Exaniple 1, but sﬁbstituﬁng the 14(3,5—
Dibromoph_enyl)—_l,4-dihydro[1,8]naphthyridin~4-oné-3~carb0’xylic acid from Step 1 for 1-(3--
bromophe‘pyl}1,4-—d_ihydro{ 1,8 naphthyridin-4-one-3-carboxylic acid, and cyclopropylamine for

Lo7-
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15

.20 :

25

30

NNCH3 OH NH3CCH3 .Step 1: 5-(3-Am nophenvl) -

2-(1-hvdroxy-1 nethylethyl) p ridine Follow ng the
wcpr(me:/ed;gm of Step 5 of Exanmple 1, but substltLi,thn[%ng3,03(806

10 am nophenyl boroni ¢ acid for 3-acetyl phenylboron C

acid and 5-brono-2-(1-hydroxy-1- nethylethyl)pyrldlne

fromStep 1 of Exanple 30 for

N-i sopropyl -1 -(3-bronophenyl)-1, 4- ‘

dihydro[l 8]naphthyridin 4- one- 3- car boxam de, the

1 hydroxy-1 nethy

"SOP“B&)’ IiTihehe g‘ﬂ‘?xéﬁ‘?\jﬁéf ORisls &%éaﬁlh@@l%ewlkéﬂr@hy%[I)sﬁlélaplzhyndm 4-one-

3-cartoxp B e drpiRmidonas-dbtaiédad a-gdtfy| ) pvri din -3 yl | phenyl }
1 4 di hydrof |- Sl naphthvridin 4-one-3-carboxylic acid

Fol | ow ng the procedures of Steps 1 3 of Exan'pl e 1,
Step Jut ' 1

2-(1- hwgiﬂy Pl:ns ] ’._i c@/ an Egn Io?uene (Jaom?lrm orlb at E}§°C was

from Ste

addedn- {vetytlahr(uxn WM bbd}cXIanWe(tl bl &ttt yesylttingionixBirg Map kemyd i the cold for
2.5 horé- ﬂbéﬂéﬁg Olled) & Q‘ﬂ%t hytd (gk Dnizfhiré w%]g' ﬁg?@{ob g?@‘b'aﬁd became a

aci:d ained as a
browik§qIuifiist $1161 CQUDE OPR g dB Ssevogre meriyllign wpl () pprvasiadded along with
ether {/Jrhl[l’khﬁﬂ)w AR snﬁhﬂ@’ﬂrtﬁé cdld for a further hour tnbutyltm chlonde (1.1eq) was

- added8 :Sﬁght h%r I{)e? \Izv%i ® On%otp %ﬁgﬁzﬁggftu?%a@ gt nqqof uthioﬁﬁ tje mixture ;

was qachdietﬂ ot safbatStl equebuf; ammonium chloride solution and partmoned between

.- “ethyl &cegé%%gl)ﬁ(cgﬂg%P :@Mtjazruﬁe ﬁfoddé’gye&fj%[z‘éﬁ } ”aggﬁ;f,}é’é {vgs alromapographed on -
silica peholuigEowEh @é&wturﬂswfmlh)ﬂlaamamnﬂdlexammﬁbw ﬁm?nel—Hydroxy—l-

meth fﬂﬁl Lol Ml dyridi 1
}1] yN&Sl hydr OXril |_Y#E%Hﬁy00él%%ou(1) 6?’ Fllcglorlc%s liquid.

yI]phenyI} 1, 4- di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car box

Step zanmtevatmwm{Msorﬁ@xsmsrtqdamo@J%e@%tﬁﬂbwrﬁﬁhsoshmmvl} 14-

dlhvdro[l 8]naphthvnd1n—4—0ne-3-carboxarmde
A mixture of N-cyclopropyl-1-(3,5- dlbromopheny]) 1, 4

- dihydro[1,8naphthyridin-4-one-3- carboxamide from Step 2, 2—(1-hydroxy-l—methylethy]) 5-

tributylstannylpyridine from Step 3 (1. 4eq), 1,1°-bis
(dlphenylphosphmo)ferrocene]dxchloropal]achum(Ii) (0.05eq), and cuprous jodide (0. OSeq) in

~ N,N- dlmethy]fonnamlde (1 SmI/mmol) was stirred at 85°C for 5 hours, After cooling the _
resulting mixture was partitioned between ethyl acetate and water. The crude product from the

organic phase was chromatographed on 's'i]jca gel e‘luting With a 1:6:3 mixture of ethanol, ethyl
acetate and methylene chloride to afford the N- Cyclopropyl 1- {S—bromo-S -[6- (l—hydroxy-l-

methylethy])pynd1n~3—y1]phenyl} 14- dlhydro[l 8]naphﬂ1ynd1n—4—one—3—carboxarmde compound

as a solid.
l1111\11\/]1?{(CDC13)50’!2 (m, 2H) 090 (m 2H) 162(3 6H) 3.02 (m, 1H), 476

(s, 1H), 886(dd IH) 9.07 (s, lH) 974(br NH).

-98% -

L) |

(s, 1H, OH) 7.50-7.56 (m,QI-D 1.62 (s, 1H), 7.69 (s 1H), 7.90-7.96 (m, 2H), 874 (m, 1H), 879



10
N tnbutylstannylpyndme compound was obtained.

"H NMR (Acetone-d6) S 0.98 (d, 6H), 1.53 (s, 6H), 1.88

(m 1H), 3.26 (t, 211), 5 4.66 (s, 1H OH, 7.60 (m
wdh&umissﬁﬁ (d, 1H), 7.76-7.79 (m 2H), 7.95 (d

8.05 (s. 1M, 8.16 (dd, 1H), 8. 73 (m 1H), P(}éﬁ%ﬁﬂs’"“s"“

1H), 8.90 (s, 1H), 8.94 (s, 1H), 9.83 (br, NH).

EXAMPLE 47 10

N- Cycl opr opyl - 1-f 5- bronD 3-[6-(1- hydroxy-I|-nethylethl)

| Ypyridin 3 y1 phenyl} 1 4 dihydro[l

8l napht byri di n- 4- one- 3-carboxamide OO X H NN Sr

CH3 N HO CH3 15 Step 1}3}1&@1@4@ bronophenyl )-1

4-di hydrorl Sl nanhthyridin 4 one 3 carboxylic acid’

Fol | owi ng the procedures of Steps 1-3 of Exanple 1,

/ '(ﬂ)legl %Rbox.annge
dlhydro[l 8]naphthyr|d|n 4- one- 3-car boxylic acid
conmpound was obtained as a beige solid. 20 Step 2

N- Cycl opropyl -1- (3 5-di bamopBeny! ): 14 di hydro[ 1

=

=l

He
L
9 33.

81lnapht hyridin 4 one 3 r bokam- ol | owi ng the
procedure. of Stepqd. | éNI, but substltutlng
the 1-(3, 5- | H
Di br onophenyl’) - 1, 4- dNAY
rboxylic acid from Step
. bronophenyl ) -1, 4-di hydrg
‘oxylic acid, and cycl of
2004/ 048377 PCT/ US2003/ 6368
N- Cycl opropyl -1~- (3, 5-di bronop
-~ pht hyri di n-4-one- 3-carboxam
as a solid. i

1, 8]naphthyr|d|n 4 one- 3- ca'
for 1-(3-

8] nath

ami ne
N

r|d|n-4-one-3-carb
.Gy WO

op% opyl ami ne, the

1eny ) - CHsdi hydro[ 1, 8] na
e gonpound was obt ai ned

‘Step 1: 2 (1—Hvdroxy~1—methvlethvl) 6—tr1butvlstannv1pvndme

Following the procedure of Step 3 of Example 47 but substltutmg 2,6- |
dlbromopyndme for 2,5-dibromopyridine, the 2- (l-Hydroxy-l—methylethyl) 6—

.Step 2 N—Cvclopropvl~1 { 3- [6-( 1-hvdroxv~l—methvlethvl)pvrldm— -vl]phenvl} 1 4— :

dlhvdrorl 8]naphtlwndm—4—one—3 carboxarmde

Following the procedure of Step 4.of Example 47, but substltutm g2- (I—hydroxy-'

—methylethy])—6 tnbutylstannyl pyridine from Step 1 for 2—(1-hydroxy—1—methy1ethyl) -5-

tnbutylstannylpyndme the N—Cyclopropyl 1-{3-{6- (l-hydroxy— -methylethyl)pyndm—2~ _
yl]phenyl} 1 4—d1hydro[1 8]naphthynd1n—4 one-3-carboxamide compound was obtamed asa
solid. _

' NMR (CDCl) §0.72 (in,- 2H), 0.90 (m, 2H),_1.61 (s, 610), 3.04 (m, I_H), 5.13

(s, 1H, OH), 7.40 (4, 1H), 7.46-7.53 (m, 2H), 7.70-7.76 (m, 2H), 7.85 (t, 1H), 8.13 (s, 11, 8.22
(d, 1HD), 8.73 (m, 1H), 8.87 (d, 1H), 9,12 (s, 1H), 9.83 (br, NH). |

-99 .



10

- The crude product from the orgamc phase was chromatographed on s:hca gel elutmg with 30% -
" ether in methylene chioride to afford the title compound as awhlte sohid. :
JH NMR (Acetone-dg) 8 1.25 (d, 6H), 3.16 (s, 3H), 4.18 (m lH) 7. 60 (m lH),

, 15" _ , ‘
7174 4, 1H), 7.79 (t, 1H), 7.99 (d, 1H), 805 (s 4H) 809(5 lH) 872(m 11-1),878(dd IH) o

Step 3: 2-(1-H ydroxy-1-neth : -
| ~vI)-5-tributvl stannyl pyridine 5 To a suspension of o
Ww@20b4/disbronopyri dine in toluene (5m/ mol ) at -pz;&ﬁ]szmﬁ];mso(,
added n-butyllithium2.5Min hexanes (leq) and the
resulting mxture was stirred in the cold for 2.5
hours. Acetone (leq) was added, and the m xture was
“warned to -50C and becanea brown solution. After
cooling down to -78C, nmore n-butyllithium (leq) was
added along with ether (2ml/mol). After stirring in
the cold for a further hBEAMPLEHGtyltin chloride
(I.1eq) . was 10 added and the m xture was warned to
roomtemoerature and stlrred for 2 hours. The mxture -
NM—ISO 1 e thylsulfogyl i whendird dudibxdnebhs Inapkthyodindeone-3-
carboS@hidé | on and partltl oned betvveen et hyl acetate and
wat er. The crude product fromthe organi c phase was -
chromat ographed. on silica gel eluting with a 1:9
m xture of ethyl acetate_and _hexane to afford the :
2- (1- Hydroxy-I|- nethyl etq%yl ) jo-t '*ﬁmtyl st annyl pyri di ne

compound as ‘a coI or Step 4:
N- Cvcl opropyl - | - hy@H@xy | - met hyl et hy--
di h r of

1) pyridi n-3-y| ] ph

3 ('1 4eq), 1,1'-bis
| oropal ladiun(ll) :

trlbutylstannylpyrldln N
_ (di phenyl phosphi no) f errocene]
(0. 05eq), and cuprous iodide : ¢
N, N- di met hyl f or mani de (15n / ol ) wgé Stfrred at 85C
for 5 hours. After cooling the: ré@ul?ﬂng m xture was
partitioned between ethyl acetate and water. The crude
product fromthe organic: phase ‘was chronat.ographed on
silica_.gel elutingwth a 1: xt ure of ethangl; '
oty T8 amEitiiee! SpopRy A enthriesieaySpay-bre
dihydi¥ CRaphth9aitin-4-ohe-3-dartvxamedd Bota EXMEIORY inl tetrah drofuran

om0, SN PYE Be ARBOE S Yl S A

. the I'Bﬂ\lﬂmlg 16DONE) WS DirEd af mon tetperfuelfol Mhoiksl Lhe miGRuré. syas quenched '

with sﬁﬂd}atec?’a@?eoﬁﬁod]r%)mcﬁbozgte and partitioned between cthy] acetate and water

893, IH) 9.64 (br, NH).

- -100-

o
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15

25

(s, 1H, OH), 7.50-7.56 (m 211), 7.62 (s, 1H), 7.69

(s, 111), 7.90-7.96 (m 211), 8.74 (m -111), 8.79 30 _
W _ 8.86 (dd, 111), 9.07 (s, 1H), 9.74

e o as3ys PCT 12009 36806 EXANPLE"Q@U%!UMSM

clorol-1- 3- 6- 1-h drox -1-neth leth | r|d|n.2 I

hen 1 -1 4-

di hydr of 1, 81naapht hyri di n- 4- one- 3-carboxanide 5 O O H

(EX NN OdL($C3 Step 1: :

2-(1- Hydroxy-| -nmethyl ethyl)-6-tribu | stannyl pyridi ne

Fol | owi ng the procedure gfxshen Bs@f Exanple 47, but

substituting 2,6- 10. dibronopyndine for -

2, 5-di bronopyridi ne, the 2-(1-Hydroxy-I|-nethylethyl)-6

N~C\Icﬂoﬂrub‘am]sf33fﬁ%mlewrsutfompﬁ@ﬂﬁ%ﬂ%h&ﬁﬁnth—dihﬂ@x@[1 ﬁnﬁﬁhthvndm—tl -One-
—car%oxamlde '

NFEycroyropyl - 1- { 3-[ 6- ( 1- hydr oxy- I-nethylethyl)pyrldln
-2-yl |l phenyl|-14 dihydro f 1,81 °

napht hyri di n- 4- one- 3- car boxani de 15 Fol | ow ng the
procedure of Step 4 of BXAnpl & 47, hut substituting
2-(1-hydroxy 1-nethy] ethyl)- tuLﬁ?iylstannyl ‘ :
pyridine from Step
2- (1- hydr oxy- 1 - net
tributyl stannyl pyri
N- Cycl opropyl -1 -{3-[ 6-
-2 yl]phenyl
}-1,4-di hydro[ 1, 8]napht

' Stepl 5-Bromo-2—methvlthronvndme

A mixture of 2,5- dlbromopyndme and sodium tluomethomde (1. 3eq) in N,N-
dimethylformamide (2ml/mmol) was stirred at room temperature for 20 minutes then cooled o

) 0°C. After diluting with cold water the prec1p1tate was ﬁltered to afford the 5~Bromo 2-

methylthiopyridine compound as a solid.

Step 2: N- Cvclopropvl 1- F3 (6- methvltmopvnd1n-3-v1)uhenvﬂ 1 4~d1hvdro[1 81naphthvnd1n-4-

one-3- carboxarrude

Following the ‘procedure of Step 3of Exmnple 32 but substltunno S—bromo-Z-

'methylthmpyndme from Step 1 for 3-bromo- S-methylsulfonylpynmne the N-Cyclopropyl-1-[3- -

(6-methylthiopyridin-3-yl)phenyl}-1 4-d1hydro[1 8]naphthynd1n—4—one—3 carboxamide-
compound was obtained as a solid. -

Step 3: N—Cvclopropvl—l—[?;-( 6—methv]sulfonvlpwidin-3-vl)phenvl]41 A-
dihvdrof1 ,8]naphthvndm-4-one-3—carboxaml de '

Following the procedure of Example 49, but substltutmg N ~cyc10propy1 1-[3-+(6~
methylth:opyndm 3-ylphenyl]-1,4- dlhydro[l S]naphthyndm 4-one-3- carboxamlde from Step 2
for N—lsopropyl 1-[3- (4—methylth10phenyl)phenyl] 1,4- dlhydro{l 8]naphthyr1dm-4~one—3-

. =101 -
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15

20

arboi:ij)g; de7. 79 (t 1H) 7. 99 (d 1H), 8.05 (s, 4H). 8.09

imethylthmpyndm&-yl)pheny]] 1,4-dihydro{1, 8}naphthynd1n 4-one-3- carboxamlde from
- Example 15 for N-isopropyl-1-[3- (4—methy1th1ophenyl)phenyl] 1,4-dihydrof1, S]naphthyndm—tl-
~-one-3-carboxamide, the title compound was obtained s a solid: '

20 1H NWR (CDC13) 8 0.72 (m 2H), 0.90 (m 211), 1.61

(s, 6H, 3.04 (m 111), 5.13 (s, 1H, OH), 7.40 (d,
wdios/043346-7.53 (m 2H), 7.70-7.76 (m 2H),

1H),/8.i/g (s, 111), 8.22 (d, 11-1), 8.73 (m%%f%';m””’“”"“

8.87 (d, 1H), 9,12 (s, 1H), 9.83 (br, NH. -99 WO

2004/ 048377 PCT/ US2003/ 036806 EXAMPLE 49

N- I sopropyl -1 -[ 3-(4-net hyl sul fonyl phenyl ) phenyl | -1

4-di-hydro[ 1 8l napht hyri di n-4-one-3- carboxamde 5 O O

CH3 HCH3 NNSCH3 O O To a mxture of

carbohaibERPHRAYCYL gﬂif[gt(h}ﬁhéthyﬁﬁlmﬂ)mgw dié)hcl,n)ﬂ] 1,4~

d b
dih dg';igrﬁgvf&lhé‘ﬂ Pt ﬁ%@p@é@mﬁﬁ%@ed et Hlido! |
(12ml/ emdcwﬁe)réﬁ( G204 )(m, RES, BeiTed, mpa% (s, 3H), 7.48

bR SRR 80 B Bl S R a@%&mmsgl

(dd, Wbt HB HafsutE), 9 Sdqudd), §. Z8odi,MEIpi car bonat e and

partitioned between ethyl acetate and water. The
crude product fromthe organi c phase was -
chr omat ogr aphed on silic g@ﬁ}/ﬂ’éﬂﬁh ng with 30% ether

i'n msthyl ene chloride to afford the title conpound as
' gAcetone d6) 8 dl .25 (d,
4(] a

hvl_rlzdm-dl—one-?:-

(s, 1H), 8.72 (m 111) .78 (dd, 1H, '8.93 (s, 1H),
9.64 (br, N: |

Followmﬂr the- procedure of Example 49, but substxtutmg N—1sopr0pyl 1 [3- (5~

1HNI\/[R (CDCl3) § 1.33 (d, 6H), 3.20 (s, 3H), 4. 31 (m II-D, 7 52 (m, IH) 7 60 -

(d, 1H), 773(8 1H}, 7.79 (¢, 1H),786(d 1H), 8.48 (m, IH) 873(111 1H), 888(d lH) 9.08:

(s, 1H), 9. 19 (d 2H), 9.68 (br, NH)

-102 -



-100 WD 2004/ 048377 PCT/ US2003/ 036806 EXAMPLE 50
N- Cycl opropyl -1-f3-(6-neth
pyridin-3-yl) phenyl | -1 4-di hydr of |
W‘I’?‘Eé@%}%@n din-4 one 3-carboxanide 5 O O Y~PFT’NSN"N°3('8"“
SO 6 ~CH3 Step 1: 5-Brorno-2-nethylthiopyridin A
m xt.ure of 2,5-di bronmopyri di ne and sodi um
thi onmet hoxi de (1.3eq) in N, N 10 di met hyl f or mam de
(2m/ mmol ) was stirred at roomtenperature.for 20
‘m nutes then cooled to OC After diluting with cold
water the precipitate wa AMgiEesh to afford the
5- Bror no-2- net hyl t hi opyri di ne conpound as a solid.
- Step 2 N—Cyclopropyl-l-fB (6- nethylthlopyrldln 3
vtk eIl ﬁhtgp'dm—ﬁt 0ne—3-

carboxam de Fol'| owm ng the procedur€ o

Cabone- - '
L e 32, but substituting 5-brono-2-

nethylthiopyrfdine fromStep 1 for
3- brono- 5- et hyl sul f onyl pyri di ne, the .

" N-Cycl opropyl -1 -[3- 0O 0O _ - ' ' ‘
(6-met'hyl t hi opyridin-3-yl||p 1]- - di hydro[ 1, 8] naph
hpound was obt ai ned
H ‘

~thyridin-4-one-3-c
sulfonylpyridin-3-y|)pheny

as a solid. 20 Ste

" N Cycl opropyl-l-[3-
II-I4-

o - Fo!lowmg the procedure of Example 49 but substltutmg N—cyclopropyl 1- [3 @-
- rethylthlophenyl)phenyl] -1 A-dihydro[l, S]naphthynd1n-4—one-3-carboxalmde from Example 18 i
) '_for N-isopropyl-1- [3- (4-methylth1ophenyl)phcnyl] 1.4- chhydro[l 8]naphthynd1n—4—one-3- '

. * - carboxamide, the title compound was obtained as a solid. -

_. _ IHNMR(CDC]3)8072 (m, 2H), 0.90 (m, 2H), 1.35 (t 3H), 3. 02 (m, 11—1) 3.18
i'(q,zH) 748-756(m 2H), 7.70'(s, 1H), 7.75 (1, 1H), 7.84 (m, 3H), 8.03 (d, 2}1) 873(111 ),
| _885(dd 1H), 910(s 1H)980(brNH) | :

103 -



10

15

di hydr of 1, 81napht hyri di n- 4- one- 3- car boxam de
Fol |l owi ng the procedure of Exanple 49, but
wosasbissid i ng N-cycl opropyl -1-[3-(6
met hyl t hi opyri di n- 3yl ) phenyl ] - 1, 4- di hydrof 1, §]CT’U§%?‘H”°3(8°6
ri di n-4- one- 3- car boxam de fron1Step 2 25 for
N-i sopropyl -1 -[3-(4- nethylthlophenyl)phenyl] 1, 4-di hyd
- ro[ 1, 8 napht hyri di n-4-one-3 101 WO 2004/ 048377

PCT/ US2003/ 036806 car boxam de, the
N- Cycl opr opyl - 1-[ 3- (6- nethylsulfonylpyrldln 3-yl ) pheny
11-1,4= dihydro[1, 8] napXywMPIiEs¥#- one- 3- car boxam de
conmpound was obtained as a solid. '"H NVR (CDCl 3) S
0.66 (m ZFD O 84 (m 21-1), 2.97 (m 1H), 3.26 (s,

N-Cvalgpropyl ethviged finviphem vl ) 4-Gi Gyt rhthyridin-4-one-3- _

carbofarffkte’- 80 (M 2H), 8.14-8.19 (m 2H), 8.68 (m 1H),
8.81 5 (dd, 1H), 8.96 (s, 1H), 9.05 (s, 1H), 9.73 (br
NH) . EXAMPLE 51 -
N- | sopropyl -1 -f3-(5- nethylsulfonylpyrldln 3- ly.
) phenyl | - 14-di hydr of 1 8fhap hyrl n-4-one-3- 10
car boxanmi de O O ' , N N O H3 S N
Fol | owi ng t he proge
substituting N-isopr
nmet hyl t hi opyri di n-
ri di n-4-one- 3-car boxam-de fron12 Exanple 15 for o
N-i sopropyl -I-[3-(4-ng t hi ophenyl ) phenyl ] -1, 4,d|hyd‘
ro[ 1, 8] napht hyri di n-4 d- 3- carboxan1de the title
conpound was obt ai ned ™3

[3I(Is 15

To a solution of N-cyclopropyl-1-[3-(4-cthylthiophenyl)phenyl}-1,4- -

dihydro[1, 8]naphthyridin-4—oné-3-carboxamide from Example 18, in a 1:1 mixture of methylene

chloride and methanol (9ml/mmol), was added at 0°C magnesmm monoperoxyphthalate ,

‘ hexahydrate MMPP, 0. Smolareq) and the resultmg mixture was stirred in- the cold for 2 hours

The mixture was quenched with saturated aqueous sodium bicarbonate and pamtloned between
methylene chloride and water. The crude product from the organic phase was chromatographed

“on silica gel eluting with a 90:9:1 mixture of methyléne chloride, ethanol and 28% aqueous

ammonium hydroxide to afford the title compound as a solid:

. ~ 'HNMR (CDCls) 8 0.68 (i, 2H), 0.85 (m, 2H), 1.15 (m, 3H), 2,80 (m, 1H), 2.94
- (m, 1H), 2.98 (m, 11), 7.45-7.50 (, 2H), 7.65-7.73 (m, 4H), 7.76-7.82 (m, 3H), 8.71 (m, 1H),

8.83 (dd, 1H), 9.06 (s, IH) 9.78 (br, NH).

104 -
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"H NMR (CDC13) S 1.33 (d, 6H), 3.20 (s, 3H), 4.31 (m
1H, 7.52 (m 1H), 7.60 (d, 1H), 7.73 (s, 1H), 7.79
wa booshidsy7 7. 86 (d, 111), 8.48 (m 1H), 8.73 (
8.88 (d, 113), 9.08 20 (s, 1H), 9.19 (d, 2 nicéﬁ%gmy““mm
(br, NH). -102 WD 2004/ 048377 PCT/U82003/036806
EXAMPLE 52 N-Cycl opropyl -1-[3-(4-eth
I sul fonyl | phenyl ) phenyl -1 4-di hydro[ 1 8l napht hyri din
4 one 3 carboxamide 5 OO aCH NN os CH3
Fol | owi ng the procedure of Exanple 49, but
substituting N-cycl opropyxalviPBE(s4
et hyl t hi ophenyl ) phenyl ] -1, 4-di hydro[ 1, 8] napht hyri din-4
- one- 3- carboxan1de fron1Exaane 18 10 for

8] napht hyrl di n- 4- one 3- car boxam de I
@%}rﬁ%u d was obtained as a solid. 'H NWR (CDC13) 8

0.72 (m 211), 0.90 (m 2$), 1.35 (t, 311), 3.02 (m
113), 3.18  (q, 211), 7.48-7.56 (m 213), 7.70 (s,
111), 7.75 (t, 111), 7. 843(n1CBllX3H§ 03 (d, 211),
8.73 (m -11 ), '8.85 (dd,Jl111 10 (s, 111), 9,80
(br., NH). 15 -103 MIS2003/ 036806

~ EXAMPLE 53 R

"To a solution of N—1sopropyl-1 [3- (4—acetylphenyl)phenyl] 1.4-

- chhydro[l 8]naphthyr1dm-4~onc—3 carboxarmde from Example 4in pyndme (11ml/mmol) at
. Toom temperature was added hydroxylmmne hydrochloride (2. leq) and the resulting mixture
* wasstirred for 16 hours, The mixture was filtered through cehte and the filtrate evaporated The

residue was dissolved in ethyl acetate, washed with saturated aqueous sodium carbonate and -

-then water, dried and evaporated. The remdue was st1rred in a small volume of acetone and

filtered to afford the title compound as a solid. : '
1HI\IMR(CDCh)S 1.29:(d, 6H), 2.27 (s, 3D, 430 (m, lH) 7.39 (d 1H), 7.46.

r(m, iH) 7.56 (4, 2H), 7.59-7.63 (m, 2H), 7.66 (4, 2H), 772(d IH) 3.17 (s IH OH), 869(brs‘: ‘

©1H), 8.82 (d, 1H), 910(3 IH) 9.71 (br NH)

-105-



S 10

15

N- Cvcl opropvl -1 -[3-(4-ethyl sul finyl hp enyl)phenyll-1

4-di hydro[ 1 Sl napht hyri di n-4-one-3 carboxamde 5 O O
wdho0ode3BCH3 O To a solution of - PCT/US2003/036806

N-cycl opropyl -1 -[3-(4-ethyl t hi ophenyl ) phenyl ] -

di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxam de from

Exanple 18, in a 1:1 m xture of nmethylene 10 chloride

and net hanol (9nmUnmol ), was added at OC nagnesi um

.nonoper oxypht hal at e hexahydrate (N MPP, 0. 5nvol areq)

and the resulting m xture was stirred in the cold for

2 hours. The m xture wasgyguwaaehedsw t h sat ur at ed

aqueous sodi um bi carbonate and partitioned between -

met hyI ene chl oride and vvater The crude product from

a A R . '.'i;

and 28% aqueous 15 anmmoni um hydroxi de to :
afford the title conpound as a solid: iH NWVR (CDC13) S
0.68 (m 211), 0.85 (m 213), 1.15 (m 313), 2.80 (m
1H), 2.94 (m 1H), 2.98Qm QH), CH45-7.50 (m 213),
7.65-7.73 (m 4H), 776- 82‘m H, 8.71 (m 1H),
8.83 (dd, 111), 9. ‘ N78 NH) . -104 WO -
2004/ 048377 PCT/ US£003//0368D6 EXAMPLE 54 .
‘N-1sopropyl -1 -{3-[ 4T oxM doet hyl ) phenyl lyhenyl )-1.
- 4-di hydro[ 1 8l.napht hyri dijn- 4-one-3- car boxam de .5

To a'solution of N -1sopropy1 1 {3- [ 4—(4—tertbuty101\ycaxbonylp1perazm~1—

yhphenyl)-phenyl }- 1,4- dlhydro[l 8Inaphthyridin-4- one—3—carboxa1mde from Example 11in . - -
_methylene chloride (lﬂmlfmmol) was added trifluororacetic acid (6ml/mmol) and the resultmg 5
. mlxture was stlrred at room temperature for 2 hours, then warmed gently for 15 mlnutes ‘The
mixture was evaporated and the crude product was chromatographcd on silica gel elutmg with a
- : 0.9:0.1 mixture of methylene chlonde methanol and 28% aqueous ammomum hydrox1de to’
'afford the title compound as a solid. - o : : S
. "M NMR (CDCls) & 1. ’)9 (d, 6H) 2 99 (m, 4H); 3. 16 (m, 4H), 4. 25 (m 1H), 6 94
' .(d 2H) 729(d 1H), 7.42 (m, 1H), 7.50 (d, 2H) 752—758(m 2H) 769(d IH) 866(m 1H), .
.878&M.Hﬁ 9.04 (5, 1), 9.69 (br, NH).

-106 -
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20

25

0O OCH3 fI~ANXCH3 N NOCH NCH3 To a solution of

. N-isopropyl -1-[ 3-(4-acetyl phenyl ) phenyl ]-1, 4-
L4, 8] napht hyri di n- 4- one- 3- car boxani de fro

Wéb(;mngg%']i in pyridine (I I'mi/mol) at 10 roomPCT’USZ"“"’“s““

tenperature was added hydroxyl am ne hydrochloride (2

leq) and the resulting m xture was stirred for 16

hours. The mi xture was filtered through celite and the

filtrate evaporated. The residue was dissolved in

et hyl acetate, washed with saturated aqueous sodi um

carbonate and then waterg Q'Mﬁijﬁ? pd evaporated. The
residue was stirred in a’'sna vol unme of acetone and

“filtered to afford the title conpound as a SO|Id 15

] 9 m T :
-""—e-;,fgé@%@@%m oH), 7.66 (d, 2H), 7.72 (d, 113). 8.17

(s, 1H, OH), 8.69 (brs,, 113), 8.82 (d, 111), 9.10

(s, 111), 9.71 (br, NH). -105 WO 2004/ 048377

PCT/ US2003/ 036806 EXAVPLE 5N I 50pr opyl -1 -f3-f

sl napht hyri di n-4-o
cCYTI CH3 NN

Step 1: N—Cvclopropvl 1- f3 { 4—bromomethvlohenvl)nhenvl] 1 4—d1hvdro[1 8Inaphthyridin-4- .
one-3—carboxarmde : : :

A mixture of N~cyclopropyl 1-[3- (4 hydroxymethylphenyl)phenyl] 1 4—
dihydro[1,8]naphthyridin-4-one-3-carboxamide from Example 16, carbon tetrabromide (’?e.q) '
and dlphos (0.6 molareq) in methylene chloride Qa 5ml/mmo]) was stlrred at room temperature |
for 3 hours. The n‘uxture was concentrated at room temperature and chromatographed on sﬂlca '
gel eluting with a 1:1 mixture of ethyl acetate and methylene chlonde to afford the N- |

' Cyclopropyl 1-[3-~ (4—bromomethylpheny])phenyl] 1 4-d1hydro[1 8]naphthynd1n-4—one—3— |
: carboxarmde eompound ‘ .

SteD 2: N—Cvclonroovl 1-[3= (4-methvlsulfonvlmethvlohenvl)ohenvI] 14—d1hvdro
1 8naphth "'d1n—4—one—3-carboxannde : :
To a solution of N—Cyclopropyl 1-[3- (4—bromomethyiphenyl)phenyl] 1.4-

~ dihydro{l, 8]naphthyndln-4-one—3-carboxarmde from Step 1in N N—dlmethylformamrde
. (20mi/mmol) was added methanesulfinic acid sodium salt (1. 3eq) and the resultmg mixture was

stirred at room temperature for 18 hours. To the mixture was added saturated aqueous

| ammomum chlonde solution and ethyl acetate, and the insoluble solid was filtered ‘and washed
‘well with water, hexane ether and ethyl acetate to afford the title compound as a sohd

107 -
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a d1hydro[1 8]naphthyndm 4—one—3 carboxamlde from Emmp]e 42in1 2—dlch10r.oethane .

OH To a solution of Nisopropyl-I-(3-]
4- (4-tertbutyl oxycarbonyl pi perazi n-1 - :
wil@nagyh] - phenyl 1- 1, 4-di hydro[ 1, 8] napht hyri di
3-carboxani de from Exanple 11 in 10 nethyl ene %%T’H?%ﬁ%("“s“
(20m Jmmol ) was added. trifluororacetic acid (6m /nmol)
and the resulting mxture was stirred at room
tenperature fort hours, then warmed gently for 15
mnutes.. The mxture was evaporated and the crude
product was chronmat ographed on silica gel eluting with

a_ 9: 09 NMR (D) ). 7"7%112#}%9 @t}hoﬁﬁﬁ?fssf‘@ :fl%j;%'o4 (m, 1H), .34

ueQus ni-um drOX| de
@, zﬁﬁgl %ﬁ@a 335"35%&&}3 51675 [NRD(T880(43)L 16,1826 (ra 1 H), 8.85.(d,
1H),011)) (s, PHYD.§nfbrA). 3.16 (m 4H), 4.25 (m 1H), 6.94
“(d, 2H, 7.29 (d, 1H), 7.42 (m 111), 7.50 (d, 2H),
7.52-7.58 (m. 213), 7.69 (d, 11-1),,8.66 (m 1H),
.8.78 (dd, -1H), 9.04 (s, IEXAMPEOS5Gbr, NH). -106 WO
2004/ 1148377 PCT/ USZOOS/ 036806 EXAMPLE 56

one—@-c@ri:kilzr{aﬂsllidéI ~cl yH3 0 St ep 1
N- Cycl opropyl -1 -f3-(4-brononet hyl phenyl ) phenyl | -1 4-di h-
ydro[1 8l napht hyrl din 4 -one- 3-carboxam de -10 A
m xture of ‘ '
N-cycl opropyl -1 -[ 3-(4- hydr,

Toa solu’oon of N~cyclopropyl-1 {3 (6-benzy10xypynd1n—3—yl)phenyl] 1 A-

T

(25m]lmmol) was added tnﬂuoroacetlc ac1d (1 Smlfmmol) and the resultmg Imxture ‘was stlrred. 5l
at 60°C for 18 hours. More trifluoroacetic acid was added (0. 75mllmmol) and heatmg was - o

- continued for a further 24 hours. The cooled mixture was diluted w1th methylene chlonde and

20

25

- solid.

Vsaturated aqueous sodium bicarbonate was added, resultmg in precipitation of a sohd which was l'
. filtered. From the filtrate the organic phase was collected and evaporated to a solid which was .

combined with the previous filtered solid. This lmxture was chromatographed on silica gel -
eluting Wlth 10% mcthanol in methy}ene chlonde to afford the title compound as a white ﬂuffy '

g NMR (DMSO—dG) 8 0.57 (m, 2H), 0.78 (m 2H), 2. 90 (m, 1H), 6 45. (d IH)

7.52 (m, 1H), 7:61-7.65 (m, 2H), 7.78 (d, 1H), 7.85 (5, 1H), 7.89-7.93 (m, ZH) 8.74 (d H),
8.78-8.81 (m, 2H), 973 (br, NH), other NH >1 lppm. ’
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di hydr o[ 1, 8] napht hyri di n- 4- one- 3- car boxani de from
Exanpl e 16, carbon tetrabrom de (2eq), and di phos _
wd Robeseiareq) in methylene chloride (15nt/ m’m{,éw 03/036806
stirred at roomtenperature for 3 hours. The :
was concentrated at room tenperature and
chromat ographed on silica gel eluting with a 1:1
m xture of ethyl acetate and nethylene chloride to
afford the N 15
Cycl opropyl -1 -[3-(4- bronD th henyl ) phenyl ] -1, .4-di hy
dro[ 1, 8] napht hyri di n-4- OEXAM[-)’/I@gﬁﬁoxam de conpound.
Step 2
I\I-Q/cl opr op | -1-f3- d(4 mst hyI suI fonyl mst hyl phenyl I

- dihvd 1§ 2Phh hH&'-&PBnQQ carboxamide

propyl - I- [ 3- (4- brononet hyl phenyl ) phenyl ] -1, 4-
d|hydro[1 8] napht hyri di n- 4- one- 3- car boxam de from Step
1 in N, Ndinethylformm de (20n1/nnDI) was added
nmet hanesul finic acid [ (1.3eq) and the
resul ting m xtur ed room tenperature for
18 hours. To thg. wasNadded saturated aqueous :
‘anmoni um chl ori | ut iion éﬂd ethyl acetate, and the -
i-nsol ubl e SO|Id wWils fiN'tered and maqmgy .8g#mell wi-t'h

ALt c ford the

3.2H), 0.89

PCT/ USZOOS_/ 036806 ;
. (s, 2H

(m 2H), 2.85 (s, 3 _
- 7.46-7.52 (m 2H), - (dj; : 7;65_7.73 (m 4H),
- 7.80 (d, 1H, 8. 76 (n1 111 8785 (d, 1H), 9.12 (s,
1H), 9.82 (br, NH). 5 EXAVPLE 57 N- Cvcl opnpyl -1-f3-(1
6- di hydr o- 6- oon/ri‘ di n-3-vl)phenyl -1 4.di hvdrol |
-8l napht hyri di n4 one-3-carboxaniide O OH N '
| Followmg the procedure of Step 4 of Example 47, but substituting N-

“cyclopropyl-1-[3- (5- bromopyndm-fa’—yl)phenyl] -1 4—d1hydro[1 8]naphthyr1d1n—4—onc—.3-

carboxamide from Example 41 for N—cyclopropyl—l ~(3,5-dibromophenyl)-1,4- .
dihydro[1, 8]naphthynd1n 4—onc—3—carboxam1de the title cornpound was obtamed as a whlte

THNMR (Dmso-dﬁ) 5 0.58 (m 2H) 0.79 (m 2H), 291 (m, 1H), 5. 30 (s, 15,

OH), 7.65 (m, 11}, 771179 (m, 3H), 8.12 (d, 1H), 8.23-8.26 (m, ZH) 8.49 (s, 1H),875 {dd,
IE[) 880(111 1H), 887(8 1H),897(m ZH) 9.04 (s, lH) 974(br,NH) o
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"---1 a 10 H O.To a sol ution of

N-cycl opropyl -1 -[3-(6-benzyl oxypyridi n-3-yl) phenyl]-1, :
wo-20ddayziv o[ 1, 8] napht hyri di n- 4- one- 3- car boxami

Exanmpl.e 42 in 1, 2-di chl oroethane (25ml/ nmol )qﬂ:ffﬁﬁ%sms(sm

added trifluor oacetic acid (1. 5nt/ nmol ) . and t he

resulting mxture.was stirred 15 at 60C for 18 hours.

More trifluoroacetic acid was added (0.75m /mmol) and

heati ng was- continued for.a further 24 hours. The

cool ed m xture was diluted with nethyl ene chloride and

sat urated aqueous sodi umBKaMPiongpe was added,
“‘resulting-in precipitation of a solid which was

filtered. Fromthe flltrate the organi ¢ phase was

N*ISO Bletettth S d iphienyld-1gbdihddroli] .8 mapkk yridin-4-one-3-

' carbgﬁmuaed Wi t h the pr evious filtered solid. This

-m xture -was chronmat ographed on silica gel 20 eluting
with 10% net hanol in nmethylene chloride to afford the

- title compound as a white fluff solid. IHNW -

. (DMBO-d6) S 0.57 (m 2H), ©.780m @QHy, 2.90 (m 1H),
6.45 (d, 1H), 7.52 (m. J61- 7165 (m 2H), 7.78
(d, 1H), 7.85 (s, 1 F-93Nm "eHy, 8.74 (d,-
1H), 8.78-8.81 (m (brl, NH), other .NH

- . >11ppm 25 -108 WO 200« Q 77 PCT/ US2003/ 036806
EXAMPLE 58 N-Cycl opropyl-14[[3- {5-[6-(1-hydr oxy- I-rreth
|l et hyl ) pyri di n-3-yl'l pyrj-4 "3 yl}phenylll-l 4-

di hydr o[ 1 -8l naphht hyri di

. Followm g the procedure of Step 2of Example 30 but substltutmo N—lsopropyl -
[3~(pyndm-3—yl)phenyl] 1,4-dihydro[1, 8]naphthyndm—4-one— -carboxamide frorn Example 7 for_
5—br0m0-2 (1—hydroxy—1-methy1ethyl) pyndme the title compound was obtamcd as a wh1te o

-solid.

]HNMRCDMSO d6)5121 (d, 6H) 4.10 (m, IH) 751 (t lH) 764(m 1H), -

: .r771-775(m 3H), 7.97 (m, 1H), 8.09 (s, lH) 8.23 (d, 1H), 869—877(111 3H), 334(s IH)

- _-_-966(brNH)
15

~110-
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NNH COAN \ I \ CH3 N Follow ng the procedure of
Step 4 of Exanple 47, but substituting N
woyalsapgopy! -1 -[ 3- (5- bronopyri di n- 3-yl ) phenyl ] ‘
dro[ 1, 8] napht hyri di n-4-one-3- 10 car boxam de fiﬂe(;l‘)ﬂéihfh\lns(sm
Exanpl e 41 for N-cycl opropyl -I-(3,5-di bronmophenyl)-1, 4
di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxam de, the
title conpound was obtained as a white solid. 1H NVR
(DVMBO-d6) 8 0.58 (m 2H), 0,79 (m 2H), 2:91 (m 1H),
5.30 (s, in, OH), 7.65 (m 111), 7.71-7.79 (m 3H),
.8.12 (d, I'M 8.23-8.26 (mExAMPI8 &9 (s, 111), 8.75
. (dd, 15 111), 8.80 (m 1H), 8.87 (s, 1H), 8.97 (m
2H)y, 9.04 (s, 1H), 9.74 (br, NH. -109 WO 2004/ 048377

: N_@g}ﬂmmyndaﬁwb 1- B(Pll%ﬂoﬁ\ﬁjdm 3-yDphenvil-1.4- chhvdrorl 81naphthyridin-4-

oneM:d aRyd - 1-[ 3- (1- oxi dopyri di n-3-y] ) phenyl | -1
-‘Zl‘_dé%r_o%l 8] naphthyridin 4 one 3 carboxamde 5 O O
jCHg N\CH3 ciN N Followi ng the procedure of Step 2

of Exanple 30, but substituting N—|sopropyl-l-
[ 3-(pyridin-3-yl)phenyl]-1,4-di, napht hyri di n-
o

4- one- 3- car boxam de from mpl
~-5-brono- 2- ("1- hydr oxy- t Ayl e i ne, the
| titl e conpound was ot ai [ed, |as - solid.
NN

Followmg the procedure of Step 2 of Example 30 but substltutmg N—(2 6-

. d1chloropyndm~4—yl)-1 -{3- (pynd1n-3 yl)phenyl] 1,4- d1hydro[1 8]naphthynd1n—4—one-3-
: '_carboxarmde from Example 10 for 5- brom0-2—(1 -hydroxy-1 -methylethyl) pyndme the t1tle

o j-compound was obtained as a whlte solid.

"f_.IH) 824(dd 1), 870(s lH) 8.73 (s, 2H) 884(m 2H) 899(5 1H) 12. OS(br NH)

lH NIV[R (DMSO dﬁ) 87 51 (m, lH) 7 69-—7 78 (m 4H), 7. 99 {dd, 1H) 8.14 (s,

k]

o -jlll-—
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1H NVR (DMBO-d6) 5 1.21 (d, 611), 4.10 (m 11-, 7.51
(t, 1H, 7.64 (m.11), 7.71-7.25 (m 3H), 7.97 (m.

- wd-3doy 799 (s, 1H), 8.23 (d, 111), 8.69-8.77 ( 3) e
d m?&—jgll—b, 9.66 (br, NH. 15 110 WO 2004/ o‘%@%ﬁ]’f’“’?’“s“"
PCT/U82003/036806 EXAMPLE 60 4
N- (2, 6-Di chloropyridin-4-yl)-1-f3-(1- OX|dopyr|d|n 3--Y -
I )phenyl | -1 4-di hydro[l 8l naphthyridin 4
one-3-carboxamde 5 OCCI / N HC NN Follow ng the
procedure of- Step 2 of Exanple 30, but substituting
N-(2,6- EXAMPLE 61
di chl oropyri di n-4-yl)-1-[3-(pyridin-3-yl)phenyl]-1, 4- d
i hydro[ 1, 8] napht hyri di n-4-one-3- 10 car boxani de from

@Moemmlwmlﬂewmﬁmmhvmﬂtmmheﬂﬂmf/l JInaphthyridin-4- .
one-32¥4ch cthe title conpound was obtained as a white
L NVR (DMSO-d6) S 7.51 (m 1H), 7.69-7.78 (m

- 411), 7.99 (dd, 11-1), 8.14 (s, -iN), 8.24 (dd, 1H)
8.70 (s, 11-1), 8.73 (s, 21%, 8.84 (m 2H), 8.99
(s,11-1), 12.05 (br, 1110M3 2004/ 048377

PCT/ US2003/ 036806 __ EXA LE 1

N—Isopropyl-l-[3 ( t hoMy - | =GB} dopy[ i di n- 3- yI)ph

hthﬁrldln 4-

Followmg the procedure of Step 2 of Examplc 30, but substituting N—1sopr0py1~1~
_ [3-(5—carboeth0xypynd1n~3—yl)phenyl] 1 4—d1hydro[1 8}naphthyndm~4—one—3 carboxarmde from -
Example 24 for 5-bromo~2 (1 hydro:xy~1—methylethy])pyndme the tltle compound was obtamed
as a wh1te solid. :

| lHNMR(CDClg)Sl 28 (d 6H) 140 (t 3H) 4.28 (m lH) 443 (q, 2I-I) 749

| (dd, 1H), 7.56 (m, 1H), 7.68 (s, 1H), 7.73 (d, 2H), 8.04 G, LHD), 8.60 (5 IH) 8.68 (dd, 1H)

'877(5 lH) 882((1 IH), 9.01 (3 lH) 961 (br,NH)

-112-
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500CH3 (-~ HCH3 N N O OCH3 NFoIIovving t he
~ procedure of Step 2 of Exanple 30, but substltutl ng
wok@Eansapy! - | - 806
[ 3- (5-carboet hoxypyri d| n- 3-yl ) phenyl ] -1, 4 di hy Sfo%sf%m“(
napht hyri di n- 4- one- 3- car boxanmi de from 10 Exanmpl e 24
for 5-brono-2-(1-hydroxy-1-nethylethyl)pyridine, the
title conpound was obtained as a white solid. 'H NWVR
(CDC13) 81.28 (d, 611), 1.40 (t, 3H, 4.28 (m 111),
4.43 (q, 2H), 7.49 (dd, 111),  7.56 (m 1H), 7.68 (s,
1H), 7.73 (d, 2H), 8.04 (BXAMPLE8260 (s, 1H), 8.68
(dd, 111), 8.77 (s, 1H), 8:82 (d, 1H), 9.01 (s,
11 1) 9 61 (br NFH. 15 -112 WD 2004/ 048377

d| hvdro[ 1, 8l napht hyr| di n- 4- one-3-car boxam de 500

CH8 HJI, OB NN HC CB
O O CH,

o , Fo]lowmg the procedure of Step 2 of Example 30 but subsututmg N—lsopropyl—l- '
_': {3- [5 (1 hydr.oxy—l—methylcthyl)pyndm—S yl]phenyl} 1,4- dahydro[l 8]naphthyndm~4—one—3—
: carboxarmde from Example 25 for S—bromo—‘? (l—hydroxy-l—methylethyl) pyndme the title
=compound was obtamed as a white solid : : S : o
o 1HNI\/JR(C]I)Cl;g)& 1.29 (d, 6H), 1.60 (s, 6H), 4.11 (brs, IH) 4‘73 {m, IH) 7.42-
o 7.51 (m ZH) 7.58 (s; 2H) 7.65 (m,2H),828 (s, lH) 833(5 1H) 864(m IH) 880(d, lH)
- 898(5 11—1) 9.61 (br, NH).

113




15

‘white solid.

OH N+ O Followng the procedure of Step 2 of
Exanpl e 30, but substituting N-isopropyl-1-

WO 2001844317 hydr oxy- | - met hyl et hyl ) pyri di n- 3-yl ] pha@yidzodsnsesos
4-di hydro[ 1, 8] napht hyri di n-4-one-3 10 carboxam de from
Exanpl e 25 for 5-brono-2-(1-hydroxy-1-nethylethyl)
pyridine, the title 'conpound was obtained as a white

o solid "HNWR (CDA3) S 1.29 (d, 61-1), 1.60 (s, 6H)
4.11 (brs, 11-1), 4.23 (m 1H), 7.42- 7.51 (m 211),.
7.58 (s; 2H) 7.65 (m 2H), 8.28 (s, IM 8.33.(s, 113),
8.64 (m 1H), 8.80 (d, 1EXAMPBESS (s, 111), 9.61(br,
NH) 15 -113 WD 2004/ 048377 PCT/ US2003/ 036806 EXAI\/PLE

[1.8 lﬂﬁ%ht}lﬁdlﬁ—éﬂbﬂ%ﬁﬂmxaﬂude . '
napht hyri di n-4-one- 3- carboxam de 5 00CH3 HCH3

NNCH N+ CH3 0 Followi ng the procedure of Step 2
of Exanpl e 30, but substitut ng sopropyl -1 g
{3-[6-(2-nethyl propyl) p! iii r&sphe’nyl} 1, 4-di hydro

[ 1, 8] napht hyri di n-

T T (:H3 |
NT N7
| /!
N | X CH,
.I}i*f “CHy
0-.

-~ Following the procedure of Step 2 of Example 30 but substltutmg N~1sopropy1 1-
{3 [6 (2—methylpropy])pyndm- —yl]phenyl} 1 4-d1hydro{1 8]naphthyndm-4—0ne-3 carboxamjde
from Example 26 _ - = S -
for 5—bromo-2—(1 hydroxy l—methylethyl) pyndme the title compound was obtamed as an off-

R 1HN1V£R(CDC]3)8098 (d 6H), 1.29 (d, 6H),2_29 (m lH) 232 (d ZH) 4.26

. .'(m 1H), 7.28 (4, IH) 7.38 (d, 1H), 747752(131 2H), 7.60 (s, 1H),769(m 2H), 8.53 (s lH)

,869(111 lH) 88’7(dd 1H), 903(5 1H), 962(br NH).

_Q114-_
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10 from Exanple 26 for
5- br ono- 2- (1- hydr oxy- | - met hyl et hyl) pyrldlne t he

- w bdde@agonpound was obtained as an off- white
NVR (CDC13) S 0.98 (d, 61d), 1.29 (d, 6H), ?glr&gz“"f‘ﬁ:‘“s“

“1H), 2.32 (d, 21-1), 4.26 (m 111), 7.28 (d 113),

7.38 (d, 1H), 7.47-7.52 (m 2H), 7.60 (s, IM 7.69 (m
2H), 8.53 (s, 1H), 15 8.69 (m 1H), 8.82 (dd, 111),
9.03 (s, 111), 9.62 (br, NH. 114 MD'2004/048377
PCT/ US2003/ 036806 EXAMPLE 64
N- | sopropyl - |- [ 3- (6- met hEKAMBKE 64pyri di n- 3
yl )ohenyl | -1, 4-di hydrol1l, 81naphthyr|d|n 4- one- 3-

carboxamde 5 0 0 CH3 HCH3 N N N+ CH3 fl YOFol | owi n
N-Isoptigpylnk-b-£atmetvhil - cmdqovmdnr?:ﬁmh&nvﬂ -Ba-dilyygroll. S]naphthvn in-4-one-3-

carboﬁéiﬁﬁ&' tuting N-isopropyl -

- (6- et hyl pyri di n- 3- yI)phenyI] 1 4 di hydro[ 1, 8]napht

hyri di n- 4- one- 3-car boxam de from 10 Exanple 28 for .
5- brono- 2- ( 1- hydr oxy- 1- nethylethyh% pyridine, the - :
title conpound was . obtai Re Hﬁf white solid. .1H
NMR ( CDC13) S'1.32'(. 3H), 4.30 (m. '
1H), 7.35-7.45 (m (11 orglr 29}4,3 7.62 (s, 111),

. 7.72 (d, 2H),8.58 (I; _(nl 1H), 8.85 (dd,

- 11-1), 9.06 (s, 15 -115 :

Followmg the- procedure of Step 2 of Example 30, but substltutmg N~1sopropy} I-
[3- (6—methy1pyr1dm 3-yDphenyl-1,4-dihydro[ 1,8]naphthyridin-4-one-3 -carboxamlde from '
E)\ample 28 for 5~brom0—2—(1-hydroxy-l-methylethy]) pymdme the tltle compound Was '

" obtamed as an off-white solid.

- 1HNMR(CDC13)6132 «, 6H) 2.60 (s, 3H), 4.30 (am, lH) 7.35-745. (m 2H),

7.50-(m, 2H), 7.62 (s, 1H), 7.72 (d, 2H), 8.58 (s, 1H), 8.72 (m, lH), 8.85 (ad, 1H) 9.06 (s, 1H),

o l_f966(brNH)
15

__',115;




WO 2004/ 048377 PCT/ US2003/ 036806 EXAMPLE 65

N- Cycl ooronyl -1 -f 3-(1-oxi dopyridi n-3-yl ) phenyl | - _
wda2abishoygdrol | 8l naphthyridin 4 one 3 carboxam

H ‘N N Fol l owing the procedure of Step 2 of E%?ﬁ%é%&%nmmc

30, but substituting N

cycl opropyl -1-[3-(pyridin-3-yl)phenyl]-1,4-di hydro[1,8

] napht hyri di n- 4- one- 3- car boxani.de from 10 Exanple 14

for S brono-2-(1-hydroxy-I-nmethylethyl) pyridine, the

title conpound was obtained as a white solid: "H NWR

(DVSO-d6) .S 0.57 (m 2H) E0A¥BIEHEs 2H), 2.90 (m -

i), 7.52 (t, 1H; . 7.65 (m 1H), 7.72-7.76 (m 31,

7.98 (nH_lkb, 8. 10 (s, 1FD .8.25 (d 1FD 8.70-8.79

NhP -39 185%1d 2 _f) oy &

Carbc%g%[l%) 48377 PCT/ U82(103/ 036806 EXAI\/PLE 66
opropyl-1-f

3-f6-(1-hydroxy-I|-nethyl ethyi)-1- OX|dopyr|d|n 3- yIIphe
-nyl)-1,4- dihydrof 1
8Inaphthyr|d|n 4- one- 3- carﬁbxaﬂDde

inc_fy N H

Followmg the procedure of Step 2 of Example 30 but substituting N- )
. cyclopropyl 1-[3-(pyridin-3-yl)phenyl}-1 4—d1hydro[l 8]naphthynd1n—4 -one-3-carboxamide from -
- Example 14 for 5-bromo-2-(1-hydroxy-1 —methy}ethyl) pyridine, the tltie compound was '
obtamed as a white solid. : :
| ‘HNMR(DMSO d6)6057(m 2H) 0.78 (m 2H), 2.90 (m, 1H), 752(t 1H)
.765@n1H3772776@n3Hl7980n1H)8]0(31H)825@L1H)870879@n3ﬂ)
8.85 (s 1H), 972 (br, NH) '

-116-




"N NOH H3C CH3 Followi ng the procedure of Step 2 of
Exanpl e 29 but substituting 5-brono-2-(1-
met hyl et hyl ) pyridine N-oxide from 2 of
Wd‘ﬁgﬁg}%ﬁso for 5-bronp-1 10 oxi dopyri ni di ne, ?‘ﬁ@gﬁ“ﬁ"@(‘s“
conpound was obtained as a white solid. "H NVR (CDC13)
S0.66 (m 2H),0.85 (m 21-1),1.70 (s, 6M 2.97 (m
113), 7.43-7.49 (m -2H), -7.52-7.56 (m 2H), 7.61 (s,
213) 7.71-7.74 (m 214), 8.49 (s, 1H), 8.68 (m 1H),
8.80 (d, 1H), 9.02 (s, 1H, 9.74 (br, NH. -117 WO
2004/ 048377 PCT/ US2003/ (E3680PLHGAMPLE 67
“N-C)cl opropyl -1-f3-(1-oxi dopyri di n-4-yl) phenvl | -1
4-di hydrof | 8l napht hyri di n-4-one-3 car boxam de 50 O
N—CVCﬂ'bDralN'l IN F=Ed-{ ohydrgx y-henghycthy Gl din-3 A
(Lot armi E::yl ) phenyl] 1, 4- di hydro[ 1, 8
] napht hyr i d| n- 4- one- 3- car boxam de from 10 Exanple 17 .
for 5-brono-2-(1-hydroxy-I-nethylethyl)pyridine, the
title conpound was obtdPnedOas a ahite solid: ' H NMWVR
(DMSO-d6) 8 0.-57 ( : 0 79/()4&211), 2.92 (m
1H), 7.62-7.70 (m 5 , 1H), 7.88 (d, 2H),
-8.03 (d, 111), 8.1b (. , 8yBO (d, 211), 8.75 (d,
- 1H), 8.80 (m: 111)"N8.8¢ (s, 1H), 9.73 (br, NH.

Fo]lowmg the procedure of Step 2 of Example 29 but substltutmg 5—bromo-2-(1-

‘ hydroxy— -methylethyl) pyridine N-oxide from Step 2 of Bxample 30 for 5-bromo- 1-
10

omdopynnudme the title compound was obtained as a white solid. , :
. 1HI*JMR(CDCI«;‘)8066(1:1 2H),.0.85 (m, 2ID), 1 0. (s 6H), 297 (m lH)
7437 49 (m; 2H), 7. 52-7.56 (0, 2H), 7.61 (s, 2H) 7.71-7. 74 {mn, ZH) 8.49 (s 1H) 8. 68 (m,

- 1H), 880(d 1H), 902(5, IH) 974(br NH)

-117-
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15 -118 WD 2004/ 048377 PCT/ US2003/ 0368( 16 EXAMPLE 68
.. N-Cycl opropyl -1 -f3-(5-brono-1-oxi dopyri di n-3-yl ) phenyl-
wbh-2b0#sg3ydr of | 8lnaphthyridin 4 one 3-carbox
OOH NNBr Ol N OFollow ng the procedur eﬂﬁ/ﬂgz&ms(,soe
Step 2 of Exanple 30, but substituting N-cycl opropyl -
1- (3- (5-bronopyri di n-3-yl ) phenyl ] - 1, 4-di hydr o[ 1, 8] naph
t hyri di n- 4-one- 3- car boxam de from 10 Exanple 41 for
- 5-bronp- 2- (1- hydroxy- | -net hyl ethyl) pyridine, the
‘title conmpound was obtained .as a light yellow solid.
"H NVR (DVSO-d6) S 0.56 (FXARMPIE678 (m 2H), 2.91 (m
1H, 7.65 (m 1H, 7.71-7.74 (m 2H), 8.02-8.06 (m
2H), 8.15 (s, 111), 8.60 (s, 1H), 8.73-8.79 (m 31-1),
MMMWM@WMH—BA&&%W 2024n 0483174 -one-3-
carbBGhiHS2003/ 036806 EXAMPLE 69 N-Cy : :

Followmg thc procedure of Stf:p 2 of E}.ample 30, but subsututmg N— :

Example 17 for S—bromo- —(1 hydroxy— —methylethyl) pyndme the title compound was

:- obtamed as a white sotid.

" NMR (DMSO—dG) 80.57 (m 21-1) 0 79 (m 2H) 2. 92 (m lH) 7. 62—7 70 (m

IH) 886 (s, }.H) 9.73 (br, NH).

-118 -

) cyclopropyl 13- (pynd1n-4—y1)phenyl] 1,4-dihydrof1, 8]naphthyndm-4—one—3—carboxarmde from R

'2H),775 (t 1H), 7.88 (d; 2H), 8.03 (d, 1H), 8.15 (s lH) 8.30 (d, 2H), 8.75 (d, 1H) 880 (m, -



10

~clopropyl -1-[[3-{5-[6-(1-hydroxy-I|-neth
1} et hyl) - 1-oxi dopyridin-3-yl pyridin-3- yl}phenylll-Il.
[1 8] napht hyri di n-4-one-3-carboxanide 5 O O H
wézﬂhh)\@:{ﬁ s + OH CH 3 Followi ng the pr oceduﬁ)gT()'fsz‘m’O“s"G
Step 2 of Exanpl e 30, but substituting N
cyclopropyl -1 -[[3-15-[6-(1- hydroxy-I|-nethyl ethyl)pyrid
i n-3-yl]pyridin-3-yl}phenyl]]-1,4- 10
di hydro[ 1, 8] napht hyri di n- 4- one- 3- car boxani de from
‘Exanpl e 58 for 5-brono-2-(1- hydroxy-1 net hyl et hyl)
pyridi ne, and using 1.6eqexe{MPpr Ehgor oper oxybenzoic
aci d, the title conpound was obtained as a white-
solid. "H NWR (DMSO-d6) 5.0.57 (m 211), 0.78 (m
N-Codiopropf]-8-13{(5 bromdl ;oxd @rifii-3-YBpher3) 4- dﬁq\@ﬁo[ﬁ rSl]naJaH}hvndmuéi-one-
3{a obdinfa’9 (m 31-1), 7.97 (dd, 1H), 8.13 (d, 1H), _
.8.55 (s, 1H), 15 8.74 (dd, 1H), 8. 80 (m
1H) 8 8_7 (s, 1H), 8.91 (s, 1H), 9.00 (s, 1H),
(s, 1H), 9.73 (br, NH). -120 WD 2004/.048377

PCT/ US2003/ 036806 EXAMPLE 0 NOCvcl opropyl -1 -1 f
- 3-{5-f6-(1-hydroxy-I.-nmet hyl rydin-3-vll-1-oxido
pLndin-3. yi} phenyl -1 ' : _

- 81napht hyri di n- 4- one+{B- car boxgm déd5 O O x Y,

Followmﬂ the proccdure of Step 2 of Example 30, but substltutmg N—cyclopropyl— o |

) 1- [3 (5- bromopyndm 3-y1)pheny1] 1 4~d1hyd1‘0[1 8]naphthynd1n—4—one—3 ca:rboxam:de from -
| Example 41 for 5- bromo-2 -(1-hydroxy-1 —methylethyl) pyndme the t1tle compound was obtamed'
. asa llght yellow solid. : : :

o IHNMR(DMSO—dG)SOSG (m, 2H), 0.78 (m, 2H),291 (m, 1H), 7.65 (m 1H),

' ‘__1'771-774(m,2H) 802—806(m ZH) 8.15 (s 1H), 860(5, 1H), 8.73- 879(m 3H) 886(s

15

1H) 9.73 (br, NH)

S -119-
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NNC NOOHcH3 N O Fromthe procedure of Exanple
69, the title compound was al so obtained as a white
wanioitdss33D ' H NVR (DVBSO-d6) 6 0.57 (m 211), O. @%mzf,@ﬁmmo(,

),2:92 (m 111), 5.32 (s, 1H OH), 7.65 (m ,

7:72-7.80 (m 3H), 8.08-8.17 (m 211), 8.27 (m 2H) ,

-8.70-8.82 (m 4H), 8.88 (s, 1H), 8.98 (s, 1H), 9.73

(br, NH). 121 _ WD 2(104/ 048377 PCT/ US2003/ 036806

EXAMPLE 71

N-Cycl opropyl - I -ff3-{5-f6-(1-hydroxy-I-nethyl ethyl) 1-

oxi-dopyri di n-3y1l- 1- oxi d&SAMBILE-6 yl }phenyl || -

4-di hydrof 1 8l napht hyri di n-4-one- 3-car boxam de 5 O O

H C&~ NNg) CH3 I\I+()—I \ 1 CHS_I\I+O Fromthe

Followmg the procedure of Step 2 of Example 30, but substltutmg N—

_‘cyck)propyl-l [[3-{5- {6—(1-hydroxy—l—mathylethyl)pyndm 3—yl]pynd1n S—yl}phcnyl}] 1,4- :
, chhyd:o[l 8]naphthyndm—4-one—3—carboxarmde from Example 58 for S—bromo 2-(1-hydroxy-1- -

: ,methylethy}) pyndme and using 1. ﬁeq of m—chloroperoxybenzmc ac1d the title: compound was
_ obtamed as a whlte solid.: - : :

' IHNI\/[R(DI\/ISO d6)5057(m ZH), 078(m,21—I) 291 (m lH) 694(5 1H
OH) 7.65 (m 1H), 7.71-7.79 (m, 3H), 7.97 (dd, 1H), 8.13 (d, 1H), 8.25 (s, 1H), 8.55 (s, 1H),

.'874(dd IH) 8.80 (m, lH) 887(5 1H),891(s lH) 900(s 1H),909(s,1H),973(brNH) -

- 120 -
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R



10

white solid. 10 'H NVR (DMSO-d6) 8 0.58 (m 2H), 0.80
(m 2H), 2.92 (m 111), 6.85 (brs, 1H, OH), 7.65 (m .
wakho407B67 7. 80 (m 3H), 7.96 (d, 1H), 8.13 (M pehysioesmsesos
8.29 (s, 1H), 8.71-8.84 (m 4H), 8.89 (s, 19), 8.92
(s, 1H), 9.73 (br, NH. =a 122 WO 2004/ 048377
PCT/ US2003/ 036806 EXAMPLE 72
N- I sopropyl -1 -{3-(1-oxi doaui nolin-3-yl)phenyl | -1
4-di hydro[ 1 8] napht hyri di n-4-one- carboxanmde 5 0 0
CH3 (ffN CH3 N N N+ Follow ng the procedure of Step
2 of Exanple 30, but subsEXANPHhE i sopropyl -1 -
[ 3- (qui nolin-3-yl)phenyl]-1, 4- di hydro[ 1, 8]naphthyr|d|n
- 4- one farboxan1de fron1Exaane 12 10 for

7.54 (d, 1H), 7.66-7.85 (m 5H), 7. 92 (m 2H),
8.69-8.75 (m 2H), 8.84 (d, 111), 8.86 (s, 1H), 9.08
(s, 1H, 9.64( br, NHf)_ 23 2004/ 048377
PCT/ US2003/ 036806 ' butyI-I-{

- 3-[6-(1- hydroxy
nvl 1-1,4-

_ - Fiom the procedure of Example 69, the title compound was also obtained as a
whlte sohd |

‘HNMR(DMSO d6)8057(rn,aH) 0.79 (m, 21—1) 292(m 1H), 5.32 (s, 1H,

~0B), 765(m 1H), 772-780(m 3H), 8.08- 817(m 2H), 827(m 2H) 870—882(m 4H),888 o

(s 1H), 898(3 1H), 973(brNH)

-121-



di hydro[ 1, 81naphthyri di n-4-one-3-carboxamde 5. OO
CH3 add NI HCH3 OH NCH3 OCH3 To a mixture of
wobki@aelggyyl - 1- {3-[6- (1- hydroxy-I-nmet hyl et hyl ) p
yl'] phenyl }- 1, 4-di hydro[ 1, 8] napht hyri di n- 4- oneyﬁdﬁb 033,03(80(
am de from Exan'ple 46 in 13:1 10 net hyl ene
chl ori de/ met hanol (33m/mol) at room tenperature was
added nagnesi um nonoper oxypht hal at e hexahydrat e
~(MWP, 1.1 nolareq) and the resulting m xture was
stirred at roomtenperature for 24 hours. The nixture
was filtered through a begkafiggljte and the filtrate
‘was washed with aqueous sodi um car bonate, then water
and dried. The crude product was chromat ographed on

e ] = ; :‘
afford‘thetltle conpound as allght pi nk solid. iH
NMR (‘Acetone-d6) 8 ,0.98 (d, 6H), 1.61 (s, 6H), 1.88

(m 1H), 3 26 (t, 21- 52 (s, 1H, O, 7.61 (m
1H), 7.66 (d, 111), 7.Jy7- -‘\éﬁizl 1), 7.88 (d, 1Hy,
'7.99 (d, 1H), 8I23¢F%, 68 (s, 1H), 8.73 (m \
1H), - 8.80 (dd, . . HL11) br, NH).

- 124 WD 20114/ 11 MPLE 74

_ From the "procedure of Example 69 the title compound was also oBtﬁine’d asa
white solid. ' ' - :
" NMR (DMSO-dg) & 0.58 (m, ZH) 0.80 (m, 2H), 2.92 (m, IH} 6 85 (brs IH, '
Om), 7. 65 (m,-1H), 7.70-7.80 (m, 3H), 7.96 (d, 1H), 8.13 (m, ZH) 8.29 (s 1H) 871-8.84 (m,
‘- 4H) 8. 89 (s, lH), 8.92 (s, 1H), 9 73 (br, NH) '

-122-

Mg



N- Cycl opropyl -1 -f3-(6-nmethyl -I-oxi dopyridin-3-yl)] phen
yl | -1, 4-di hydro(1, 8Llnapht hyri di n-4- one- 3-car boxam de

_ W§2@4Q4§-3l7 14 NNIlca WCH3 O Followng the p ﬁgure _
of Exanp?e 73, but substituting N—cyclopropyl$gﬁ 20(5/036806

met hyl pyri di n-3-yl )] phenyl ] -1, 4-di hydro[ 1, 8] napht hyri d

1 n-4-one- 3-car boxam de fron1Exaane 10 39 for

N-i sobutyl -1{-[3-[6-(1-hydroxy-I-nethylethyl)pyridin-3
-yl ]phenyl}-1, 4

di hydro[ 1, 8]naphthyr|d|n 4- one- 3- carboxan1de t he

title. conpound was Obtalq%€§§ﬁgﬂ%iflld "H NWVR (CDC13)
80.72 (m 2H), 0.91 (m , 3.02 (m

1FD 7.38 (d 111) 7.45 (dd, 113) 7. 49 7.58 (m

carb 5 WD 2004/ 048377 PCT/ uszoosl 036806 EXAI\/PLE 75
N- Cycl opropyl -1 -f 3-(6- met hyl sul f ony- 1
oxi dopyri di n-3-yl)phenyl | -1 4-dihydro [1 , 8l
napht hyri di n- 4- one- 3- car bo® anm(ye R, 0 ‘

_ ' Followmg the procedure of Step 2 of Example 30, but subsututmg N-lsopropyl 1-

[3 (qu1nolm—3-yl)phenyl] 1,4-dihydro[1, 8]naphthynd1n 4-0ne-carb0xanude from Example 12

~ for 5 bromo—" (l-hydroxy— -methylethyl) pyndme the tltlc compound was obtamed asa sohd
'HNMR (CDC13) 6 1.30 (d 6H) 4. 28 (m, 1H), 7. 49 (dd IH), 7. 54 {d, 1H),

_766785 (m SH) 7.92 (m, ZH) 8.69- 875(111 ZH) 884(d lH) 886(3, IH) 908(s IH)

" 964 (br, NH).

- -123-
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20

aX N Nl HNO CH3 To a suspension of
N-cycl opropyl -1 -[3-(6-net hyl sul fonyl pyri di n-3-yl ) pheny
wo booidba i hydro[ 1, 8] napht hyri di n- 4- one- 3- car Nol=3
froanﬁgﬂple 51 in nethylene chloride 10 (BOngﬁﬁghﬁﬁﬁymmmm
was added urea- hydriogen peroxide (8eq) and the
resulting mxture was cooled to OC Trifluoroacetic
acid (4.7eq) was added and the m xture was warmed to
roomtenperature. as a solution was obtained. After 18
hours, nore urea-hydrogen peroxide (2.6eq) and
trifluoroacetic acid (2eggxasirE gdgded and stirring was
continued for 2 hours. The m xture was quenched with
saturated-aqueous,sodiunrnetabisujfite; diluted with
N-Isqpet\ivil- Ehv65-Chhwtroxie 1 angthvleehyl)-1-0k hiopyG@ni A yIPhRsS] WBS-
2 A ,' o_ ;_hen brine and water,

' g C : ude product was :
chronatographed on silica gel eluting with 40@6to|uene-
~in acetone to afford the title conpound as a solid. .
"H NVR (CDC13) 8 0.66 (mO2H) QO 0.85 (n1 213), 2.97 (m
111), 3.52 (s, 3H), 7. (mJIH) . 7.587. 65 (m '
31-1), 7.72-7-78.( .1|\(d , 38.54 (s,
"11-1), 8.68 (brs, ' 113) 9.01 (s,
1H), 9.71 (br, NH).. ,

2004/ 048%'7'

N Cycl opi _opyl -1-15- br o
[') -1 -oxi dopyridin-3-yl|
di hydro[ 1, 8] napht hyri di A
H 3 | _ _

Toa n:uxture of N—lsobutyl 1-{3- [6 (l-hydroxy- —mcthylethy])pyndm -3-

e | yl]phenyl} 1 4- drhydro[l 8]naphthyndm-4—one 3-carboxamide from E}tample 46 1 in 13:1
_methylene chlonde/mothanol (33mlfmmol) at room temperature was added maUnesmm ‘.
_monoperoxyphthalate hexahydrate (I\/LMPP 1 1 molareq) and the resultmg mrxture Was’ stlrred at "

..,
]
S

room temperature for 24 hours The rmxture was filtered through a bed of celite and the flltrate L

was washed with aqueous sodmm carbonate, then water and dried. The crude procluct was

chromatocraphed on silica gel elutmg with 8% ethanol in ethyl acetate and the solid obtained

*was stirred at room temperature in othor for several hours and filtered to afford the title -

compound as a llght pmk solid. '
H NMR (ACCT.OI]E-—C]G) 3 0. 98 (d, 6H) 1 61 (s, 6H), 1.88 (m, IH) 3. ’)6 (t, 2H)
7.52 (s, 1H, OH), 7.61 (m, 1H), 7.66 (d, 18), 7.77-7.82 (m, 2D, 1.88 (d, 1H), 7.99 (d, 1H), 8. 12

(s, IH) 868(3 1H), 8.73 {m, 1H), 880(dd 1H), 8.93 (s, 1H), 9.81 (br, NH).
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NNBr | N~OCH3 OH CH3 Fol |l ow ng the procedure of
Step 2 of Exanple 30, but substituting N
yl.-1-{5-brono- 3-[ 6- (1- hydr oxy-| - net I
W‘f,?‘?é’?ﬁ‘%gpyl ] phenyl }-1, 4- 10 YRR 6806
di hydro[ 1, 8] napht hyrii d| n- 4- one- 3- car boxam de from
Exanpl e 47 for 5-brono-2-(1-hydroxy-1 nethyl ethyl)
pyridine, the title conpound was obtained as a solid.
tHNWR (CDCI3) SO0.71 (m 2H), 0.90 (m 2H), 1.75 (s,
613); 3.02 (m 111), 7.48-7.60 (m 5H), 7.73 (s,
111), 7.88 (s, 1H), 8.5F(sMPLEl)4 8.72 (m 113), 8.84
(dd, 1H), 9.04 (s, 1H), 9.71 (br, NH. 15 -127 WO :
2004/ 048377 PCT/ US2003/ 036806 EXAMPLE 77 s
N-Cydibiegpyldip B @rnethy]-B-okdopindin-3-yDphenyl]-1.4-dihydrof 1 8]naphthvnd1n—4—
Xy | -met hyl et hyl ) - 1- oxi dopyri di n-3-yl | phenyl }
One'g'-%ir%ggxrg d‘(r)rydr o[ 1, 8l napht hyri di n- 4- one- 3- car boxani de 5
OOA H 'NN+-0- NOHO™

Followmcr the procedure of Example 73, but substituting N—cyclopropyl 1 [3 (6-

. methylpyndm -3-yl)Iphenyl}-1,4-dihydro[1, 8]naphthyndm-él—one—’%—carboxalmde from Example

39 for N—lsobutyl H{[3- [6-(1-hydroxy-l—methylethyl)pyndm— -yl]phenyl} -1.4-
dlhydro[l 8]naphthyridin-4-one-3-carboxamide, the title compound was obtained as a sohd

. THNMR (CDCl3) § 0. 72 (m, 2H), 0.91 (m, H) 2.61 (s, 3H), 3.02 (i, IH) 7 38
(d, 185), 7. 45 (dd, 1H), 7. 49-7.58 (in, 2H), 7.66 (s, IH), 775 (m ZH) 8.61 (s IH) 8. 72 (m lH),

”887(dd 1H), 9.08 (s, lH) 978(br NH)

-125-



10

15

20

H3C Step 1: 5-Brono-2-(1-nethylvinyl)pyridine N-oxide

A m xture of 5-brono-2-(1-hydroxy-I-nethylethyl)
w@yooidigaer N-oxi de fromstep 2 10 of exanple 3 .

and 25% aqueous sulfuric acid was heated at 1%6(1,3'?&%&%03(806

days. After cooling, the mxture was made slightly

basi ¢ usi ng 10N aqueous sodi um hydroxi de and

‘partitioned between ethyl acetate and water. The crude

product from evaporation of the organic phase was &
-used as such in step 2. 15 Step 2: 5-bronmp-2-(1 2-dih

dr oxy- | - met hyl et hyl) pyr IR ARPRIDXS de The crude

product- fromstep 1 was dissolved in a 3 : 1 mxture

of acet one and wat er (16rrL) and 4- mst hyl mor phol i ne

N-Cyclopsanyb:1¢Befp-methvisolfossd il omidonye 2l 1 (490

[1 ]@g{lﬁqg{a@ on%@%a&%ééhh&é‘g m xture was sti rred at room
enperature 1or ay hen excess solid sodium :
bi sulfite was added and the m xture was evapor at ed.
The residue was diluted with 20 net hyl ene chl oride and
filtered. The filtrate oratgd and the residue
chr omat ogr aphed on [ el g wth ethyl = -
- acetate to afford tI conpbund as a white solid.
- -128 WD 2004/ 048371 PCI 03/ Q§6806 Step 3 S

(
2~ dlhydroxy I-nethylethyl) 1- oxi dop ridin- 3y|]pheny|}
Nn- 4- one- 3- car boxami de.
.tep 2 of _exanple 32 but

Fol | owi ng the procedur ¢
] y 1- et hyl ethyl)

substi-tuting 5-brono- 2-
pyri di ne N-oxide from step 2 |or '
3- br ono- 5- net hyl sul f onyl pyri divre t|tIe conpound

was obtained as a white solid. 'H 13) S 0.66
(m 2Hy, 0.85 (m 2H), 1.61 (s, 3HQ 2.78 (m 1H OH),
2.97(m1H)'390(m1H) 397(m1H)_748(m

1H), 53(|n 7.60 (m 2H), 7.69-7.72-(m 2H),

7d32 11 1? m@’e’%g’? 8§ Iﬁy‘ﬁ?pmﬁyq)ﬁ[f 6$ %%E?S“J‘%ﬁﬁ?@égﬁ‘ éD3’1)Ph‘3“3’1]" |

- 1,4-djhydyoBl SURpEANRIDEA-Bre-3 -carboxamide from Example 51 in methylene chlonde )

(30m}/mmol) was added ureauhydIOGen peroxide (Seq) and the resultmg Imxture was cooled to
0°C. Trifluoroacetic acid {4. 7eq) was added and the lmxture was warmed to room temperature
as a solution was obtained. After 18 hours, more urea—hydrooen perox1de 2. 6eq) and -

trifluoroacetic acid (Zeq) were added and st1rnng was continued for 2 2 hours. The mixture was.

quenched with saturated aqueous sodium metabisulfite, diluted with methylene chlonde and the
organic phase was washed with 1N aqueous HC, then. brine and water, dried and evaporated :

-The crude product was chromatographed on sﬂlca gel eluting thh 40% toluene in acetone to

afford the title compound as a solid. '

‘HNN[R(CDClg)8066 (m, 2ZH}, 0.85 (m, 2H), 297 (m 1H}, 3. 52 (s, 3H), 7.48
(m, 1H), 7.58-7.65 (m, 3H), 7.72-7-78 (m 2H), 8.15 (d. lH) 8.54 (s, 1H), 8. 68 (brs 1H) 8.81.
(, IH) 9.01 (s, 1H), 9.71 (br NH). |
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cXYrA” N NN | X
N- Cvcl opropvl - 1-13-[ (1- oxi dopryi di n- 3- _ _
| phenyll -4 0oxo 1 4 dihydro 1 8 15

w%%?g%?ﬁgﬁ di ne- 3- car boxyam de (Conpound | X) St gﬁTﬁu.SzW’"“’s“
0 COREt [(allyl)PdCl]Z CO2Et Br P(t BU3 NN (7*1°
NNI t-anylamne + . - CI DMAc 602C O 70% Va VI |
VIIlT N O -129 WO 2004/048377 PCTI US21103/ 1136806
Material s MV Anount Mol es Eq 5 Ethyl ester
napht hyri done- 318.33 2.50 Kg 7.85 1.0
phenyl acet yl ene 3- Br onopKAMPIEE N6oxi de 210. 46 1.82 Kg
8.64 1.1 HC salt 10

N-Cyclopropyl-1-{5-bromo-3-[6-( l—hvdroxv-1-methvlethvl)~ 1-oxidopyndin-3-yvijphenyl1-1.4-
dihvdro[1.8naphthyridin-4-one-3-carboxamide - ‘

Following the. procedure of Step 2 of Example 30, but substxtutmg N~-_
cyclopropyl 1- {5—bromo—3 [6-(1-hydroxy-1 —methylethyl)pyndm-S-yl]phenyl} 1.4~

. _dlhyclro[l 8]naphthyndm—4—one—3 carboxanude from Example 47 for 5-bromo-2—(1~hydroxy—1— -
,‘ methylethyi) pyridine, the title compound was Obtained as a solid. ' o

 '"HNMR (CDCl5) § 0.71 (m, 2H), 0.90 (m, 2H), 1.75 (s, 6H); 3.02 (m, 1H),

-+ 7.48-7.60 (m, 5H), 7.73 (s, 1H),788(s 111),852(3 1H) 872(m IH) 884(dd IH) 904(8, :

IH) 9.71 (br, NH).
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- partitioned between ethyl acetate and water The crude product from evaporation -of the orcramc

Tert-anylamne 87.17 2.7 L 45.6 3.0 d=0.746
Al | yl pal | adi unchloride 365.85 72 g 0.2 2.Snmol % 15
( t - but yl phosphi ne 10% i n hexanes 2.3

wdlitoﬁﬁugﬁﬁ’zo 33M 20 Di net hyl am noacet am de sol 3’?{{/9%2%0{036806
24vol (DWVAc) water anti-solvent 90 L - 36vol 25
n- But anol rinse solvent 87.6 L - 35vol A 100 L. round
bottom fl ask was equi pped with a reflux condenser and
nitrogen sweep, and charged wth
br onopyri di ne-N-oxi de HO salt, followed by DVAc 12.5
L, and 30. cooled with 'CGER%N?IP hegt t-anylam ne was
added via droppi ng funnel over 1 hour. Addition of
an ne v]vas not ed?to bde mlldly ex%t herm c: tenperature

d1hyc§r8| 1p=£,@‘d‘#ﬁ¥¢d‘l“:£gﬁﬁ X%arb%xarm grogeneous sol ution Nex

s added as a slurry |n‘
DMAc 1.5 L. The reaction was allowed to stir-at 10C
for 30 mnutes. The acetyl ene conpound.was wei ghed

out into a carboy and .9 Kg added. -130 WD
2004/ 048377 PCT/ US2003/ 0368067 Thi s Aacet yl ene sol uti on
was added into the Q ask/—/—%he car boy was
rinsed with DVAC 2 add¥d to the reaction

m xture. Enough s adided o achieve a total of
60 L. This milky yd&Nl owNSol uti on was heated to 60C,
becom ng a honobgeneous bpown solution, until reaction

was conpl ete, judged by ysunpt i on of the acetyl ene

conpound.- The reaction 5 cool Q-dgfo O0C before

. adding water 90 L to preetr duct from

. solution. The slurry was ilgfered tqoll ect product.
To renove pal | adi um the cake™wa&8 wg hedowlth 87.5 L
of n-butanol ' ‘ - ‘

_ Sten 1: 5-Bromio-2- ( l-methvlvmvl)pvndme N«ox:de

A Imxture of 5—bromo—2-(1 hydroxy- -mcthylethyl) pyndme N-oxide from step 2
of c)tample 30 (1.29g) and 25% aqueous sulfunc ac1d was heated at 130°C for 2 days After

: coohng, the m1xture was made shi ghtly basic using 10N aqueous sodmm hydrox:de and

phase was used as such i m step 2

Step 2: 5- bromo—z-( 1 Z-mhvdroxv—l—methvlethvl) Dvndme N—ox;de _

The crude product from step 1 was dissolvedina3: 1 mixture of acetone and
water (16mL) and 4-methylmorphohne N-oxide (1g) and potassmm osmate dihydrate (90mg)
were added. The resultmg mixture was stlrred at room temperature for 3 days then excess sohd
sodium bisulfite was added and the mixture was evaporated. The resuiue was diluted with |

methylene chloride and filtered. The filtrate was evaporated and the resxdue chromatographed on:

silica gel eluting with ethyl acetate to afford the title compound as a white sohd
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1.4- @hy@’o[lg&]naphﬂl}]milﬂ—fl &%B—éarbﬂmﬁ;ﬁmﬂs 123. 0, 123. 2 125 8,.

_S_tép. 1:

on the filter pot, and then dried in vacuum oven at
50C under nitrogen streamovernight to give white
68 Kg, 83%yield 10 NVR 1H (CDC13 400MHz) - S:

W?QI ‘%Mﬁs’?” "1 Mz, 3H), 4.34 (q, J=7.1, 2H) PCA/G%p003/036806
(dd, J80 68Hz 1H), 7.34 (dT, J=8.0, 1.2 Hz, 1H),.
7.38 (dd, J=8.0, 4. 4 Hz, 111), 7.49. (ddd, J:8.0,

2.4, 1.2 Hz, 111), 7.58 (t, J=7.9 Hz, 1H), 7.64 (t,

J=1.8 Hz, 1H), 7.67 (dt, J=7.6, 1.2 Hz, 1H), 8.12

(dtJ65 11Hz 1H) 8.27 (s, 1H) 8.59 (dd,
: 1 d

Steu@?“i‘l—‘bvciop?oﬂﬂd-
1.9 HZ, TH 15

~3-yllphenyl}-

128. 3, 1{_‘28 132.5, 136.8, 139.1,
141. 0 19 Oﬁinglt @p@ce 59 ogstegg@f g)\aq;p]& 32 bupgubstituting 5-bromo-2- ~(1,2-
dihy@dok§r ln@lbth\ﬁﬁ"ﬂgqf [g‘ﬁgl;ﬁg 1]}7 E@{lé@ﬁbl’ﬁr%é'p% Gl %Pm%ﬁ\?qm%ullfonylpyndme

been used an er|
the tiks| cosnpeynd Pes ebtameddsetwhitelsolid. 0. 718 Kg 7.85 1.0 25
joo.parco G 60 --- 0.359 Kg --- 50wt % Met hanol sol vent 82
HNMR (CDCl5a 66 (nf 21}, Optse@n,@H)al i6d (s, SN2 GAGer 1H] OE)VEYT (m, IH)
3.907(, e, Fek I I 308t

é 8?&? gggnﬁn“ﬁ?’t rsTfh, JPOCT o8 ol MIEAT (el 1 88 . 210, 7.2
(s, 1 n& a7 . 36 ,8.68 (my HD. §-9 (dﬁi llﬂbg%ﬂz EwdEp,9. Thém, NH).

charged with the ester product and.nmethanol.72 L. :

o 0 60C until solids dissolved. '

PDEI\%%E\EL %E%ﬁao 55C and Darco G 60 was added as

‘a slurry in 6L nmethanol. M xture -was heated back to

60C for four hours. The(ol ubi on 55 filtered through

Sol ka Fl oc while wane tdg[renpve 0. Sol ka Fl.oc pad
was rinsed with apgothe of "NI31 WD 2004/ 048377. .
PCT/ US2003/ 036806 nef Cbimbi ned- filtrates were -
concentrated to 25LNVO at which point a .copious
white ' ‘ :

N- Cvclopropvl 1-{3- {( 1- 0x1donrv1dm—3-vl)ethvnvl}phenvl}—4-0);0 14 d1hvdro~1 8-

_ naphthvnd1ne-3 carboxvarmde (Compound x)

o _ |
M cos  [alyhPdCIl,- m,coza
LT el PBug N
r -
o \u\/j . tamylamine

-+ P :
‘ Y ia DMAceoC
| o
N 70%

vao o . wn
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precipitate was noted. This slurry can be carried
forward into the am de formation step directly. Step
VR O CO2Et N H N Na) H2ZN-- N McCH 6
W‘?%‘L‘x’?’"@ﬂ c) 15%aq ACN\ | j VIl OIX O Ng’t(egﬁ'pgzl"“?’"’m"“
MA  Anmount Moles Eq 10 Penultimate ester 411.41 1.4
Kg 3.4 1.0 Cycl opropylam ne 57.10, d=0.824 21 L ---
15vol s (Butyl phosphite 250, d=0.915 46nL 0. 17
5mol %9 *. 15 Methanol solvent 21 L - |5vols |sopropyl
- acetate anti-solvent 72 L 20 15% aq. acetonitrile
sol vent 24L -- 24vols: In-line filter, 1 mcron *Note
t hat- the parentheses around the butyl phosphite data
indicate that the experinent was run both wi.th and

Mataidlfiout the Byl phosphi te. A2Godht100 L roungoegttom Eq
" flask was equipped with a rm‘“condenser and

. nit rogen ‘
Ethyl ester naphthyridone- 3 18.33 2.50Kg ' 7.85 1.0
phenylacetylene ' - L S
*3-Bromopyridine-N-oxide 210.46 1.82Kg e . 8.64 R .1'.1
HCI salt | | ' T
Tert-amylamine 8717 27L. - 456 - 30
- d=0.746 | | o
Allylpalladiumchloride ~ 365.85  72g 02 2.5mol%
dimer - ) - |
Tri-+-butylphosphine  10% inhexanes =~ 238L -~ 08  10mol%
(0.33M) S |
-'DimethYIaminoacctamide‘ solvent - 60L . o --é-. 7'24\/.01-
- (DMAc) - | -
water . antisolvent .  90L . . —  36val
‘n-Butanol  rinsesolvent .' 87.6L . — . 35val

A 100 L round bottom flask was eqmpped w1th areflux condenser and mtrogcn
sweep, and charged with bromopyndme—N—omde HCl salt, followed by DMAc 12.5L, and.

coolecl w1th ice bath. Neat -amylamine was added via droppmg funnel over 1 hour. Addition of

amme was noted to be mildly exothemuc temperature rose from 5°C to 10°C "The phosphine

_solutzon was added to producc a light yellow, homooeneous solution. Next the nuallylpalladlum ,
| ‘duner was added as a slurry in DMAc 1.5 1.. The reaction was allowed to stir at 10°C for 30
minutes. The acetylene compound was weighed out into a carboy and DMAc 9.9 Kg added.
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~ on thgfdter gpt. ag
' Whltglsbﬁ@rze@gkgrgx}% i@dl mcronin-line filter while warm

sweep, and charged with penultimte ester. and nmet hanol
- followed by cycl opropyl anvne. As -132 WO 2004/ 048377
49393/ 036806 i ndicated above, -catal yst
‘Ngg?g cangbe added. The reaction was heated toq%aﬁﬁ¥%mmuﬁmﬁ
until consunption of the ester. The reaction was
judged to ‘be conpl ete when esters were | ess than 2%
by HPLC. Upon conpletion, the reaction was allowed to
cool to 40C and concentrated to half vol une.
I sopropyl acetate was added while distilling out the

ThlsraeB@IdﬁQ e61ufbn Was aa@midiarche agHSh ARKD erheMabffy was rinsed w1th DMAc 22

i-on of the solve to isopropyl acetat
Ks U G TS0 Enough DAL vaj Sk ARBREGR fidl of 60 L. This
rmIkB/I)/eI]@W adlutibhevae akﬁed\I&SGMB@@Hﬁhg B h3ni9t@;feoh§ BRFaRGiution, until

A Ieac? or% Was comé]lfetee]alll%e%til/g{( Iﬁ(?r&H{nptlB\n ?gH{n arc Q%B%ggmcp dlg'ggeactlon was

cooledtn (E@Lbepﬁcpedddmng w8 1L meapdmawdmnﬂom sohoan Thi Glurry was

filter 386 o2 Jha’ aeeMol 8 Pg?i@gﬂnﬁglcﬁe%&%s& a%{lh]gs% 2% -butanol

gc acetonitri ]
theagirigdre vhewsn st iSEH: uménrclktr@sn gtreaom overgight to give

into a second 72 L round bottomflask, then allowed to"
cool to 22C. .The-slurry was.filtered and solids dried

in vacum\)mcapcml@om@grs ni Bﬁ@gen~$ummweumg&t]1 2H) 728

Y980 Bl A ISR 00 QRO s 00 310,700

J=8. 0 79, 028%, (1K), 7138 (t, . 9523 11, 7.641(t, T=).8 Fe, 2BD)( 167 (dt, /=7.6, 1.2 Hz,

1H), 35*13? 8it ﬁ-egs "izl PFZH)IH);S 28 @, dlggds%? (5'601:"4211 - d {1% ggta 64 (s, 1H), 8.74.

(ddiFﬁ01z9éIE(1H J=8.0 Hz, 1H) 7.64-(in, J=2:0 Hz, 1H),
NMR 114 (€ptl, 41902\{@1) 51.13. 3H61 1lhhv 82491 {#g. 1]z=161 fizsz)lzso 123.2,125.8,

128. ?_édsoé( ﬁggéw%m;% éﬂ,ﬂsg f,314]11q*,)149g 1,4? % bIrSZOS 96%66174 5.

~Hz, 1H). NMR "'3C (CDC13 4 0 0 MH z .5, 22,4,

?‘2" 86 4 9%?831%:%8 ’IIgZ:IThZQ_]lﬂ'Bté’ P./a}l%%ggi %%uqzltg)gl }E% Za%géeanl t21853d and is as -

folloys0. 4, 141.1, 148.0, 149.7, 153.0, 165.1, 177.1.

Al ternat| ve Procedure [ ustratl ng Am de Formation
Wi th l\/hgne3| um_Chl ori de : :
Materxals MW  Amount - Moles Eq
Bsterproduct . -~ 41114 - 0718Kg - 785 10
" Darco G-60 —  0359Kg -  Sowm%
Methanol ~ solvent - 82L = - 50vols

_ After precipitation with water, the wet filter cake was dried under a nitfogen
stream. A 100 L round boitom flask was equipped with a reflux condenser, stir paddle, and

nitrogen sweep, then charged with the ester product and methanol 72 L. Mixture was heated to

60°C until solids dissolved. Mixture was cooled to 55°C and Darco G-60 was added as a slurry
in 6L methanol. -Mixture was heated back to 60°C for four hours. The solution was filterec_l _
through Solka Floc while warm to remove Darco. Solka Floc pad was rinsed with another 4L of .
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25 000 Y11 | COZEt a) MJOIZ H H2N~ ~. | H N NNN |
ACN, 60C \ b) 50% ag ACN 80% N N O-133 WO

wo00dd 48377 PCT/ US2003/ 036806 Materials MV Anp
Mol es Ens. Penultimte ester 411.41 1.0 Kg 2. gﬂkswogﬂsssw
Magnesi um chl oride 95.22 0.231 Kg 2.43 1.0

Cycl opropyl am ne 57. 10, d=0.824 10 L --- 10vol
Acetonitrile solvent 30 L - 30vol 10 16 L 16vol Water
solvent 8 L --- 8vol -sodiumcitrate 294.10 0.79 Kg

2.67 1.1 15 In-line filter, 1 mcron Process
metiDagk r@tpnbmnd BlratesAert contenttated o 0fil. bhsie, washel llbbmﬁaeiopmus white

precﬁﬂ rl’%f[écﬁ hg% glﬂ?rp%g{: bé‘@ % %ér\hglecgglé? ﬁﬁeq[r)@d? gormatmn step dlrectly

f ol I ovved by magnesi um chl or| de and

- Step 2:

a) HgN"‘ﬂ
MeOH 60C -
b) PAc -
C) 15% ag ACN
60%
. Materials MW : Amount - Moles_ Eq
~ Penultimate ester 41141 14Kg | ' 34 . 1.0
- Cyclopropylamine  57.10, d=0.824 21L - 15vols
(Butylphosphite - 250,d=0915 . 46mL 07 ls'mol_%_)* -
| Methanbl © . solvent L a 21L. . - . 15vols
Iéopropyl acetate anti-solvent = = T2L - . - ER—
15% aq. acetonitrile  solvent : _ . 24L e | 24vols:

. In-line filter, 1 micron : _
*Note that the parentheses around the butylphosphlte data indicate that the expenmant Was run .
both with and without the butylphosphite.

A 100 L round bottom ﬂask was equipped with a reflux condenser and nitrogen
sweep, and charged w1th penultlmate ester and methanol followed by cyclopropylamme As .
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- micremint- ks filigy whileswarimiatavh seshng@? & raridbottom Haskathenrallowed to cool to

15

25

t hen cycl opropyl am ne. Reaction was heated to 60C

until conplete consunption of ester. Reaction was ‘
wi npl ete when esters were | ess than O?g}&é _
W%‘ﬁ%’@%ﬁggn conpl etion, reaction was all owed i gjo3/036806

to 40C and concentrated to -hal f vol ume. Ace tonltrlle

was added 25 while distilling out renmainder of

cycl opropyl am ne.. After conplete solvent switch to

acetonitrile, fi nal volume was 8L. Mater 8L was added

and slurry was heated to 60C. All solids went into

mdeQHlabbm catﬁm;m Iseoislhdi@BayBS addelit @he @Iedchr;@ uﬂb héhtdd to 60°C until

ter Into roun
consiBlaot B oF  HisreiioBas e Qo e Famplis vigh i g less thim 296
by HPLLt dfiea cantpletin] thdseattie ovas alloweditnecol eMOC 250 Condesietted to ~half

vl SRR PR, G A 52 88l o B el

aming é\étes commpletign phthie salvenirswifch o inopropy! Aottty figel solde was 20L.

~ Et:hanol ent L round
then grigdin VagUUBAYED 5%?9 %Wlﬁefaﬂlffr@ngeé@rfﬂ@ﬁﬁﬁ’?t ‘and
nitrogen 10 svveep, and charged with Conpound | X and

- et hanol d to 50C with st unti|
recr yst%IFal];J ef%@ 28 PRUPRRSL Y8 A4F ‘P‘z 6‘??39\%%‘1 nitrogen -
sweepmir\qle:dhatgadbrettc@mpbahﬂ Iherodyceadléds antdipar. Wmﬁﬁcmoﬁltﬁle The

' The ﬁiﬁ?}' Qlas M—iﬁﬁvd ed &Rd ﬁﬁer@@ ”ﬁ'ﬁy e&el v?%szl\?r%h%g wihhr, 591:3%%1?){3%1 nz]iQ:etatg and

zocatThé Q@rrymeﬁu&e@ hﬂd Q@8 dﬁ&di ﬁﬁ&ﬁcﬁﬂﬁ&%ﬂ by 56°§ l&wﬁl&ggén stream

sired form The solids were

 ovenpfiigagt @hveao 8 B of srysiad re-qpmronpd dXs PO ngEldhi te sol ids -

'0.719 Kg. PDE-4 INH BI TOR EXAMPLE 2 O O H
NMR 'H (CDC13 4001\/[[-12) 8 0. 61-0.73 (m, 2H), 0.79- O 92 (m, 2H), 2 95-3.01 .

(m, IH) 7.28 (dd, J—SO 6.8 Hz, 1H), 7.40 (d, J=8.0 Hz, 1H), 7.48 (dt, /=8.0, 44Hz 1H), '749]

(ddd, J=8.0, 2.0, 1.2 Hz, 1H), 7.61 (t, /=8.0 Hz, 1H), 7.64 (m, J=2.0 Hz, 1H), 7.71 (dt, J=7.6,
1.2 Hz, 1H), 8.19 (d, J=6.6, 1H), 8.34 (s, IH), 8.70 (dd, J=4.6, 1.8 Hz, 1H),880(dd J=8.0, 19
Hz1H),900(s 1H), 9.74 (brd, J=3.6 Hz, 1H). -

NMR “C (CDCl; 400MHz) &: 6.5, 22.4, 84.6, 92.5, 113.5, 121.4, 1220 122.9, 1232, 1257 )
128.4, 128.6, 129.8, 130.7, 132.6, 136.4, 139.0, 140.4, 141.1,148.0, 149.7,153.0, 165.1, 177.1.

‘A'lltematiire Procedure Ilustrating Amide Formation W1th Magnesium Chloride

o 0 0.
a) MgCly NN A

) ACN, 60C

b) 50% aq ACN

80%
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N'N N "I Xa 20 N-Cvcl oMopyl -1 -f3-f(prvidin-3-yl
et hynyl | phenvl | -4 oxo | 4-dihydro 1 8 napht hyAdi ne 3
wG ashaxgsam de (Conpound 1 Xa) Conpound | Xa was g&g@éﬁ@mms“
by follow ng the procedure as 25 described for
Exanple 1; with the exception that 3-bronopyridi ne was:
substi t ut ed for 3-bronopyridi ne-N-oxide. 135 WO
2004/ 048377 PCT/ US2003/ 036806 O her vari ati ons or
modi fi cations, which will be obvious to those skilled
‘inthe art, are within the scope and teachings of this
Materisdent i on. TM;_WL i nvention i Anmatntt o be |i nMelds excepkq.
-as set forth in the following clains. -136 WHAT IS
CLAIMED IS: L A nethod of preparing- -a conpound of the
Penultigpatgieser] X ahid-Hormul a | Xa: 19 BYA + H  N2MN N N+ G0
N Ix Va conprising |LU = Step C reacting, insolvent

A, onpound. of Fornula Va .
Magnesmm chlonde 95.22 0.231 Kg 2.43 1.0
Cyclopropylamine’  57.10,d=0.824 10L o 10vol
‘Acetonitrile_ ) . solvenf S 0L " - | 30vol

S -~ 16L L - 16val
Water ' solvent 8L . . — s . 8vol
‘sodium citrate 29410 079Kg 267 L1

In-line filter, 1 micron
Process Description

A 72 Lround bottom flask was equzpped w1th a reﬂux condenser and mtrocen

sweep, and charged with penultnnate ester and acetonitrile followed by magnesmm chloride and -

then cyclopropy]annne Reactmn was heated to 60°C until complete consumptlon of ester.

Reaction was judged complete when esters were less than 0 5% by HPLC: Upon completlon - :
reaction was allowed to cool to 40°C and concentrated to ~haIf volume. Acetonitrile was added
~ while dlstﬂlmg out remainder of cyclopropylarmne After complete solvent switch to

acetonitrile, final volume was 81. Water 8L was added and slurry was heated to 60°C. All

- solids went into solution. - Batch solution was filtered through a 1 micron in-line filter whﬂ_e

warm inio a 22 L round bottom flask, then allowed to cool to 22°C. Shurry was filtered and

solids dried in vacuum oven at 50°C under nitrogen stream overmght to give 0. 82 Kg of ‘191,
80% yield.
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0::joo R Va 15 wherein -ORL is a sui t abl e- I eavi ng

group; and solvent A is dinethylam noacetam de,

i Formanude, acetonitrile, DMSG , »
Wﬁéﬁﬁ%ffét ami de, ethers or mixtures thereof; HGHUS2003/036806

a. conpound of Formula VIl or Formula Vila 2() -137

Br\ Br ~I NN O _ HCL VII Vila in the presence of

a pal I adi um cat al yst selected fromthe group

consi sting of P(t-butyl)3-

Pd- P(t butyl) 3, [PdCl(aIIyI)]Z Pd2 (dba)3, [P(t-butyl)
Stepphig Begrystalization of fvimpeunddix t her eof, and a phosphi ne
I|gand in am ne base to yield a corrpound of Fornmul a

VIIL or Fornula Villa OO0OO0OO ORSL. \.1 ORL NNN
Ma;grlak@

MW © Amount Moles Eq
Compound IX 422 45 0.86 Kg © 20 1.0
- Ethanol . solvent . 20L - —-_-.'. . 43vols

A 72 L round bottom flask was equipped with a reflux condenser and nitrogen

'sweep, and charged with Compound IX and ethanol. Sluny was heated to 50°C with stirring

until recrystalhzahon was complete. Recrysta]hzatlon was judged to be complete when greater

_than 95% Form A by solid-state NMR and/or powder diffraction X-ray. The batch was allowed
'to cool to 22°C then filtered to collect white solids which were dred in a vacuum oven at 50°C

under a nitrogen stream overm ight to give 0.74 Kg of the desired form. The solids were co-

. milled through a size 12 mesh to provide fluffy white solids 0.719 Kg

PDE_-4 INHIBITOR .ExAMPLE 2

N-Cyclopropvl-1- {3 [(pryidin- 3-vl)ethvnvl]vhenv1}—4-oxo 1 4—d1hvdro—1 8-naphthvnd1ne-3-
carboxvaimde ( Compound ]Xa)

' Compound ]Xa was prepared by following - the procedure as
descnbed for Example 1; with the exception that 3-bromopynd1ne was substituted

for 3—bromopynd1ne—N—ox1de

-135-




N Vill Villa 2. A nethod according to claim| wherein

‘the phosphine ligand is P(Cr-6alkyl). 3. A nethod ‘
wacwos/aisey to claim 1l wherein the nolar ratio o

conpound of Fornula Va to Fornula VII and Vil %CF@%ZOOS/OSGS()G

approximately 1:1.5to 1.5 to 1. 4. A nethod according

to claiml wherein the ratio of nolar equival ents of
- amine base per nole of conmpound of Fornmula VII or Vlla

is 2:1to 3.5:1. 5. Anmethod according'to claim1

wherein the nolar ratio of Palladium catalyst to

conmpoundtbér \f%mnanuhaor\taodhﬁcéh&ﬁ Which WAl dbvickd 8o thoséiskilled in the

wher ep Cis carri
o, 5 M AESEO B SRR it S0%E08, ShiRgoyestonds wess be limited
exc@h?&%forébmﬁhﬁﬁﬂhgvmgtbpnﬁ) reacting, in solvent B a .
conmpound of Formula VIII or Villa with
cycl opropyl am ne, optionally in the presence. of a. _
catalyst to yield a conmpound of Fornula I X or |Xa. 8.
A nmet hod according to claim7 wherein solvent Bis a
- Cl1_8al kanol solvent or acetonitrile. 9. A nethod ,
according to claim7 wherein the catalyst is sel ected
fromButyl . phosphate (BuO) 3P and magnesi um chl ori de.
~10. A nethod according to claim?7 wherein nolar ratio
© of cycl opropyl ami ne to conpound of Formula VIII or
Villais at least 1:1. 11. A nethod according to claim
7 wherein step Dis carried out at 40 to 60C. 12. A
met hod according to claim?7 vvherel n reactl on step C
“and reactl on St ep
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D are carried out in a single pot without purification
or isolation of the product of Step C prior to
proceeding with Step D. 13. A method according to
claim?7 further conprising mxing a conpound of
Formula I X with a conversion solvent to recrystallize
the conpound of Formula I X or |Xa. 139 14. A nethod
according to claim13 wherein the conversion sol vent
is selected fromdry ethanol, nethanol
N- et hyl pyr.rolidi none, trifluoroethanol, nethyl t-
but yl ether or m xtures thereof. 15. A nethod of
puri f a compound of Fornula X or IXa o Oo O NN
VVEU¥TWSCN4 I)ﬂﬁ | N+ N IX 1Xa conprising: conmbining a
‘conpound of Formula IX or I Xa with an anount of a
conversion solvent sufficient to suspend the conpound
and récryst &lPehed ehpgraeiphd tREPYMdFefmibe | X or | Xa.

ﬁnnﬁnﬂxxaﬁapmhhmﬂnﬁgcord|ng to claim 15, wherein the

conversion solvent is selected from

di net hyl f onnam de, di net hyl acet am de, _

- -N-met hyl pyrrolidinone and d -4al kanol . 17. A ‘met hod - _
accordi ngdt o éIa|n1é6 wherein the comyerstn so{vent

of |ess than 596

COIIIPHSIHU : :
Stcp C: rcactmg in solvent A a compound of Formula Va - o

wﬁﬁnﬁn_ -
= , —OR1 isa suxtablc leavmb group, and

solvent Alis dlmeﬁlylannnoacctannde dimemylfonnanude acetomtnlc DMSO
methylacetarmde ‘éthers or mixtutes thereof; ' ' S
' wﬂ:h a compound of Formula VII or Fon'nula Vﬂa '
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N ~
) N
O . HCL
VI | Vila

in the presence of a palladium catalyst selected from the group consisting of P(t-butyl)s-
Pd-P(t-butyl); [PdC1(allyl)],, Pd; (dba)s, [P(t-butyl) 3PdBr] ;, and combinations thereof,
and a phosphine ligand in amine base to yield a compound of Formula VIII or Formula
VIla

2. A method according to claim 1 wherein the phosphine ligand is
P(Cmalkyl).
3. A method according to claim 1 wherein the molar ratio of the compound

of Formula Va to Formula VII and VIla is approximately 1:1.5to 1.5 to 1.

4. A method according to claim 1 wherein the ratio of molar equivalents of
.amine base per mole of compound of Formula VII or VIIa is 2:1 to 3.51.

5. A method according to claim 1 wherein the molar ratio of Palladium
catalyst to compound of Formula Va is 0.05:1 to 0.10:1.
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0. A method according to claim 1 wherein step C is carried out at 40 to 70°C.

7. A method according to claim 1 further comprising:
Step D: reacting, in solvent B a compound of Formula VIII or VIIIa with
cyclopropylamine, optionally in the presence of a catalyst to yield a compound of

Formmula IX or IXa.

3. A method according to claim 7 wherein solvent B is a Cy.salkanol solvent
or acetonitrile. '
9. A method according to claim 7 wherein the catalyst is selected from Butyl

phosphate (BuO);P and magnesium chloride.

10. A method according to claim 7 wherein molar ratio of cyclopropylamine

to compound of Formula VIII or VIIla is at least 1:1.

11. A method according to claim 7 wherein step D is carried out at 40 to

60°C.

12. A method according to claim 7 wherein reaction step C and reaction Step
D are carried out in a single pot without purification or isolation of the product of Step C

prior to proceeding with Step D.

13. A method according to claim 7 further comprising mixing a compound of
Formula IX with a conversion solvent to recrystallize the compound of Formula IX or

IXa.
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14, A method according to claim 13 wherein the conversion solvent is

selected from dry ethanol, methanol, N-methylpyrrolidinone, trifluoroethanol, methyl t-

butyl ether or mixtures thereof.

15. A method of purifying a compound of Formula IX or IXa

: compnsmg combmmc a compound of Formula IX: or TXa with an amount of a conversion -

~solvent sufﬁc1ent to suspend the compound and recrystallize said compound of Formula IX or
IXa. :

16. A method according to claim 15, wherein the conversion.solvent is

selected from dimethylformamide, dimethylacetamide, N-methylpyrrolidinone and
Cl-4alkanol.

17. A method according to claim 16, wherein the conversion solvent has a

water content of less than 5%.
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