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PYRI DOr 2, 3-¢ PYRIM DI NE- 2. 4- DI AM NES AS PDE 2
I NHI BI TORS FI ELD OF THE | NVENTI ON The i nvention

WO 2080’91 0 certain PCT/IB2004/004013
pyri do[ 2, 3-d] pyri m di ne-2, 4-di am nes useful as PDE 2
i nhi bitors; pharmaceutical formulations thereof;
conbi nations thereof; and uses thereof. BACKGROUND OF
THE | NVENTI ON The phosphodi esterase (PDE) fam |y of
enzynes regul ates intracellular |evels of secondary
messenger cAMP or cGWP through hydrolytic control.

Phosphodi est epagidiyReaivilAiRinEloaesaaness a | ow
affinity catalyti ﬁQWWW domai n
specific for cGIVP The Tow aifinity catalytic site can
hydrol yze both cAVP@ARoEGYR: WivENRONPWer apparent KM
for cGW over cAMP.” HOwever, wien CGVP binds to the

al | oFheiinventian relatastie certainl pyrife[26- dleyrimidepgot-diagines useful as
%fzolhﬂﬁﬁérgn?ﬁarﬁﬁ@&ﬂﬁals R UMioRs IRerdbe icBhblhatiOfs ?h/‘@}@of and

est expression 1 n the brain,
uses theesof.f ound in nany other tissues as well and,
therefore, has a broad array of function and potenti al

therapeutic uti BAE%G%UP@D Geque, IN@ENT@N’ Rev.

Physi 0. Bi oche Exanpl es of

PDE 2THeumbesahndigaigrash e tRYeLifamily of earzy@es aﬁegulg%s intracellular
B G kecdRtal CpiRiooct SOROR" Gy, BOUETAARANL Wy copa
Phosithodisaterase, Tyge Il (RDE, 2)Jposshssas a Empafﬁmtyezatalytmmmgnd an
ATl g o Eofiee THE SRR, SRSHE, yR silhycbyer oo
oNMP(md oGMRywith adowersappareideu for IBMP 35eucANBO bipyvever, when

?B@ﬂfkﬁ%lsl t8 ¢ fh%f %@@hb %‘itéOQhef %fég’n@ ?]%n gnt%i’@t?er%r Ssgcg%rh‘%ﬂonal

chag® Q) higlm @ffslty Wi lcAddly.aBBE, 2 showsalhe highesBexwression in the

b?%l)lqe@t I%%&O found %4%a§fgﬂ%ﬁfumg9;eﬁgnﬁa he %81%13%% a broad

avrasmlfmctlangn@g)etmsalsth(efapem afility (J .. BQHVO., et al.vRew. Physio.

%q?uam %@%353‘52?9%_?99}98 % g[c% ﬁ?;é b ﬁ;ﬁ@tﬁ%séréé Herlpeutic

polEDH4)) arecar aheamnalodevejm:cbmemt (Iéarnlﬁgscamden@twy ®Y.. Gal G, van

Sé%\{e%ad, gt al Res 98882%%€ (é(%)gg%cédoq)dgﬂﬂ P%B'aﬁg‘g%arm. Exp.
Tm&t-emﬂ% (33002b)t plfolecam cind Rédnstereitg seetétiogn2®D X).)Velardez, et. al.,

) 2. 399999809 oy eolBShA o, o 180 2808 o)
boRSAB) differentidomegiowtbt and. horuraspedinn BEt éiardt-Lamberg, et. al.,

l@%;ﬂlerlngﬁhér?rp idj q lI éi? %b@faw 8: V\Eﬁa&aﬁgﬁi, Zt7gl7, f%‘gn&. IQT%Z? Res.,
17, 249 (2002)); immunological response (M. D. Houslay, et. al., Cell. Signal., 8, 97
(1996); vascular angiogenesis (T. Keravis, et. al., J. Vasc. Res., 37, 235 (2000);
inflammatory cell transit (S. L. Wolda, et. al., J. Histochem. Cytochem., 47, 895
(1999); cardiac contraction (R. Fischmeister, et. al., J. Clin. Invest., 99, 2710 (1997),
P. Donzeau-Gouge, et. al., J. Physiol., 533, 329 (2001), and D. J. Paterson, et. al.,
Card. Res., 52, 446 (2001)); platelet aggregation (R. J. Haslam, et. al., Biochem. J.,
323, 371 (1997); female sexual arousal disorder (FSAD) (C.P. Wayman, et al.,
European Patent Application Publication Nos. EP 1 097 7707 and 1 0977 06); and
hypoxic pulmonary vasoconstriction (J. Haynes, et. al., J. Pharm. Exp. Ther., 276,
752 (1996)). It has been shown that EHNA (erythro-9-(2-hydroxy-3-nonyl)adenine), a




hypoxi ¢ pul nonary vasoconstriction (J. Haynes, et.
al., J. Pharm Exp. Ther., 276, 752 (1996)). It has
whe®s/oehaonwn t hat EHNA PCT/IB2004/004013
(eryt hro-9-(2-hydroxy- 3- nony®) adeni ne), apotent
adenosi ne deam nase inhibitor, selectively inhibits
" PDE 2, however, the use of EHNA as a PDE 2 based
therapeutic agent is limted due to | ow potency in
ppiet asenpsine PeEmipaseRBIbiPTgBelensivel i bits PRR (2 heYer, the use of
e o r . ot g g
e P B G AP EaNE uclb i bbby inibiing
PB& 2,&nd high palenay, i indijhifngi adedesire geaamiiagsri(ReFischmeister, et. al.,
hﬁ?rﬁh\éﬁh.i xgsqzqf“égyﬁul a (1) hereinbelow inhibit PDE 2
and, thérefore, ar)e useful in the treatment of _
5  physitohayirat kiesofeinds thad deestaind pyrgaRs-dingrinpidiie-2f-diamine

dé@ﬁ&% 4fHJéni\.g§ 'élg g%’&é@%@@%@ﬂgﬁ@gl‘% %r}dzﬁeref%%? -are useful in the
trpatment ahbhysidodical disondsass imeadiatert thaugh the cAMP or cGMP cellular-

BnQinG datHvsbst i t ut ed- 5- deazapt eri di nes, conpositions
S@Helrnéc#a, “g#d uses thereof in controlling insects in

agr i ¢u$.t DatalNosr §5x7,9SHNWRRY, 78 15HE I $ORFENTEENN Bxd-diamino-5,6-
' ' ' ' . | Q) - |
10 chORARIGE ] S 7 GRS dSa S D, Sp abafiors,gRrcoh anc

uptralihateotintconistlingdosasis ialgoeculibial gops. t he conmpounds or

prodrugs, wherein n, X, and Y are as defined
her ei nbel ow, pharmaceutical conpositions thereof;

conbi nati ons t herRMMARYOREHE INVENGHON DETAI LED
DES ] . - I%HI ent invention
pr oﬁhgyv%}‘?pg}%@so o#”&%ﬁﬁ@@ -C6)al kyl N N

15 ANH(CH 2)n-X-Y ; the prodrugs thereof, and the
phar maceutical ® acceptabl e sal tgcofchhircompounds or
prodrugs, wherein: RL and R2_aye hydrogen or met hoxy,
provided Rl and R2 are ps \ hgjlrogen or both
met hoxy; nis 1, 2, 3N bond; O S; C=O
-N(R)-, wherein (S drogemOr -(Cr C3)al kyl; -
C(OH)-; or -SOZ;l an

=

0 ;
prodrugs thereof, and the pharmaceutically acceptable salts of the compounds or
prodrugs, wherein n, X, and Y are as defined hereinbelow; pharmaceutical
compositions thereof; combinations thereof; and uses thereof.
20
DETAILED DESCRIPTION OF THE INVENTION

The present invention provides compounds of formula (1)
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Y i s benzoxazolyl; benzothi azol yl; benzofurazanyl;
benzof uranyl ; benzot hi adi azol yl ; benzi soxazol yl ;
whenwzioeabhi azol yl ; ben2|n1dazolyl pyridyl; i SBCT/mB2004/004013

oxi ndol yl ; indazol yl; indol yB: phenyl thlenyl; or
furanyl; whereinY is optionally substltuted

i ndependently with fromone to three hal ogen;
trifluoromethyl; nethoxy; - C(= ? cyano;

_ C( CH3) 20H, - CH( CH3) OH: ~ - CH( CF @;Ccur%a"@dc_c))@ 3;

-S2NH2; - C(=0 OCH 3; -CH2eeel H?V ; thiazolyl; or

oxadi azol yl . A gener &Ny -1subgroup of the

wherein Xis a

Egofurazanyl t hi enyl ;
pyridyl; or phefyl,

wherjlei n phenyl is optionally
substituted ind two hal ogen;

yOr
trifluoronethyl; ﬁet hoxy; '\Y%g)(rﬁ cyano; -C(CH

3) 20H, - CH(CH 3) OH (Il CH(CF 3) OH; C(C—O)CFB

the}%ﬁh@s hefgo’r'%? espéﬁ q%&%c&cﬁeg %Fe éfg S &1} g{eo omp}?unds or

pmdrq@eumhbremf formula (1) conprises those conpounds
wher gi 5 3 i hi,£
rbné h p?ﬁee %&ﬁggaﬁedrreﬁnéth%kgnﬁo@@d R S‘anﬁ R %}% 'not both

pyr i or optionally
hyrgn erhoﬁdmeﬂndlapendent ly with one or two net hoxy
hal ogisn .3)20H, CH(CF3)OH, O-C(COCF 3. A
cycl i r20up y be bonded to another group in nore
t hanXaaa bend; Q;fS;e=QaN(RELWherdio Rl isniydaogesngetBnt Ci)alkyl; -
ified,. en all possible arrangenents are
C?(El_e')gh?feggz’l—%p exanple, the term"pyridyl" includes 2-,
3-, ¥r 45 pybendgtazolgind hdnzothizrzolyT;t hibenydftirazamod; udebsnﬂ}furanyl'

h
o T e RO MG B RO Eoolyt Mo
oXihdfAT (ridatzelyinatdotyh aphesyl; othiehgt, &tuifieranyld whigpdined is optionally
s 3R lodenaipe Mt o o U8R heCun BBt o -
CEamOER] cyahot-TECH A0 USHIYIL) O R FOK (CFJDIH 20{CAQ) DRy, 3O £8,; -
may be indicated by a prefix designating the m ni num

Cemx)omag; SCHECOOH) ! thlmyb@noawamym the noi et y,
S, dn

ot ofy STk @i 6Bora Bl 4, comBRisER fiafipud () eomerises
those lcusipuends TwieréiniXris" abkyd anden i B@wz@furazagiyl; tidenyl; pyndyl or
pl%e{n?/gl W@%é'é‘?g%ﬂ%?gtf’b%% I nsﬁg{ltu{:e Eperbq%nﬁxllw% nﬁe or two
halsggr; dﬂﬁdororb)&thw metl*@@&;u-t)j#O)CH-Hgﬂ dyaeo; | AOK€H,)JDig; t@H(OH;)OH; -
cHASEEM .4 BRETEEN SSGHY C:cHojBER,; PR Y 489S, or
oxadiazolyl.

An especially preferred subgroup of the compounds of formula (I) comprises
those compounds wherein X is a bond, nis 2 or 3, and Y is thienyl; pyridyl; or phenyl,
wherein phenyl is optionally substituted independently with one or two methoxy;
halogen; -C(CHj3),OH; CH(CF3)OH; or -C(C=0)CF-.

A cyclic group may be bonded to another group in more than one way. If no
particular bonding arrangement is specified, then all possible arrangements are
intended. For example, the term "pyridyl" includes 2-, 3-, or 4-pyridyl, and the term
"thienyl" includes 2- or 3-thienyl.
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The term"prodrug” refers to a conpound that is a drug
precursor which, follow ng adm ni stration, rel eases

W b@sgedg7 i n vivo via a chemical or physi ol 0gi PEI/1B2004/004013
process (e.g., upon being bréught to physi ol ogi cal pH
o r through enzynme activity). A discussion of the
preparati on and use of prodrugs is provided by T.
H guchi and W Stella, "Prodrugs as Novel Deliver
Syst &g compayndsandointermediaies of 3%6@8@!% mvention mavéei hamed
ﬁﬂ(ﬁﬁ&’t@élﬁi& ks fePAC AR@rrafiond %ldﬂei%f Bure A4 Ap%ﬂé‘@bﬂeﬁistry)

Aneri can Pharnaceutical Associ ati on and

op@Agé@bﬁmlmlmtrethwcem@lurr@pmOWmmemcl%mS@mSm s

i ncl gl Ry ﬁ%fon?mt &f th@%ﬁou§@d§oca‘?9¢¥\’§-corﬁ5|ﬁﬁﬁ 'moieties may

hor ses, 8 umans. Preferred nmanmal s I nclude humans
b@ﬁnd,ﬂlateﬁieby g dfiefixr desiomatingsthey mignyng ‘angd emaxiguny n@m@@rn@fccarbon

I “ b .

SEFR M0, ! D LB, BT 3 it ofve
Irtmer"mj @ e carh@alatqrg%llrwtqswﬁ and purification of a
Conp?‘-ﬂé“?e(rrg) al }‘ o%ﬁe@é ig}ﬁt EP%E?H%Q I%Hf‘ghfrﬁs of carbon

for pro ereo SUI

at@n@arﬁwmpiea ﬂblaﬂfahg@uaéuldclwe m@'l,aﬂwyﬂ smoavls repProRyl, butyl,
med. Representative salts include the

Iséglgﬁl %rom jRE. hydrochl ori de, sulfate, bisulfate,

nitr ah@termd'balag@" r@masseﬂtsechlwesfwom @rorpaal and iade,

stea y €, thiact at

phosrlp_ atqeml' ?%Pg%g ré?@n{:s?l%)r atc@%é% gvtae 8= gk Lfr}  precursor which,
falawiog rmlrmnlstr@ttonr mleeseaam]ﬂngg fx wvo vies @h%mcal or physiological

L B s

disagssipnaf tmmere@ateaom apth s ok plodrigs déa providask by § H@uem angd W.
S?eﬁg,' 'Wi}(drbég N HE%I B@ﬁ\%ﬁ% JERmMEAVGI YATbs ﬂ%gf\]@@%#)o@lﬂﬂl Series,

t oxi & amoni um quat
andmim rBiorgversitde &larmass dmtDrog Pasignl’,ued. ngowbit BncROdwenAn“@dcan

PR ACoghit ATPALYLABNPAAM gl 2t hyl amroni um

yl‘am ne,
tri eﬂ' hy teami "negnerndly haanmemmlwnclhdang |erexa?0mIemg8t tasadows,

s@%@@%&&%ﬂﬁ&u%%@sf%@@h& n}asrrﬁ‘bngg glﬁ. ﬁ'lumané of ﬁl"f'ér ender.

t hat The Hgun de@is” aefera ton oeganisl @tr,dJIlr@rgasc (saés Qfeqnlcamedund of

f%ﬂe% grl ; ?cfo‘?@ th@Fe[%E]eﬁ{?sgggl?sC&Hneqe thé%a dognos?t[l éiurlng the final

1878 drogen atomTs
isbititys ind mnﬁcatnom\@f asmhdmendal or, byt saparately reacting a compound of

foanlﬂ% pgrué bl%ﬁ ngythgrfe g%th%esuﬁ%ﬁ‘?g gapﬁemﬁorggnlé%g% bgge and

bund escr
lsphﬂtlh@ltbgl sl tmmntbrmechnRewtwenteh\ms salts eaclude the hydrobromide,

h(érga%r@nts%fafe ?lsﬁlga?eg:]hm%l’gel,: Igcg%t%ﬁ\g/,: c%fea?éétg,?ttﬁetgglﬁ%hgp%lrrnitate,
stearadg, i Iuer)a_tet rmatarebenz_oate_, tihaatac phodfphptey viodylaig, citrate, maleate,
fl%a“?gt%',qtsa&iﬁ/a“?e,o{artpa%,l ﬁa%%&h\f/ﬁaté,rr%ggﬁ&t glucoheptonate, lactobionate,

and laurylsulphonate salts, and the like. These may also include cations based on the

alkali and alkaline earth metals, such as sodium, lithium, potassium, calcium,
magnesium, and the like, as well as non-toxic ammonium, quaternary ammonium,
and amine cations including, but not limited to, ammonium, tetramethylammonium,

tetraethylammonium, methylamine, dimethylamine, trimethylamine, triethylamine,
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The conpounds of formula (1) nmay contain asymetric or
chiral centers and, therefore, exist in different
wat@seei4soneric fornms. It is intended that allPCT/IB2004/004013
stereoi someric forms of the-Bonpounds and prodrugs of
formula (1) as well as m xtures thereof, including
racem c m xtures, formpart of the present invention.
In addition, the present |invention enbraces all
etilarming: iegd dhgy Nﬁﬁaﬁgf Peditignal exsmples sqeyfopRXaple, Bergeget al., J.
PR WENdse -1y @8F1g of formula (1) incorporat es a
doubl e bond s?ﬁ{ bot"h the cis- and rans forns,
as miRe ares"subgitded” means teas hidsepaR alermon ﬁé“‘é!@@ﬂﬁeh@ff been
rdpifel "Wlﬁ"\"‘%\'&lﬁerea Qf%h\ebleﬁ%cbfé Xt AHoRP of #olb&le replacing the
separated into their individual diastereoners on the
h!ﬁi@@%ﬂ Fpmyip denotehasa cabstitveitd cal  di ff er ences by
et hogls,dug! Heré’iﬁ‘ QA “ﬁ@r%%@utﬁ:fallypéf@dt‘@é érr%'&hﬂ’ héaﬂs BR@mount

art, such as by chronatography /or fractional

ot geppeuUndhat l%eapalgﬁanwﬁ@tmrasdecsgﬁbwep@fé@lagls@le“@néwon
CONVenrt i @end h?re&tnar’cFéaﬂ'ﬁ%{}" Carld Xﬁéﬁtlﬁ "t h&u@e preventative (e.g.,

di asterionmeric mxture reacti on w an appropriate

Praphylactic) gnchealiiafive (b braing pecuysativeafreatiagnt, ord aﬁtaqf iPrRyiding
p@@ntgil\%sér%ramgf%rt%aﬂﬂ&tcOnvert ing (e.g., hydrolyzing)

he In di astereoners to the corresponding pure
enanihesemgoundscof fermaiidua pentain GeYIEaetis Of ¢iral centers and,

tﬁ‘e%’fpr‘éuaﬂﬁ lﬁfdlffe%éﬂ?{e?ecﬁéo}ne'f@k'orﬁ?aé flis irﬁ’erﬁﬂ%ﬁ%éﬁaéll%‘#er@&s?menc

as sol vated forns wth rmaceuti cal * accept ab
fosme v rihe  coRperndssandgh Per Ugéthdﬁ@‘PU'a dhdas mell |askmixtuges thareof,

m'cﬁxginu ng&%ﬂr\ﬁjg tn{»g@i‘% s 1tBfn | béPt’ Slnthé gfbggﬂit]ﬁ%ﬁgﬁ fbho%ﬂio}ﬁ hEPresent

or ns. 0SSl
Iwmmd%aw"me@metrwndfposmﬁnm|sam@|r§ Frengxamplet if as;ompound

oa?légdg?%&* ?orﬁﬁ%l{fﬁmﬁb{bhe SCB thb% RS, Hoth F&C Bis! %ﬁ&strans-

race ) ope O e I‘hventi on.
fosme saswveli aspiruremtharest a@m@nbrae@i w@un ding sedpeyof thepiayasndion.

co ”’pﬁﬁe%f%ie&ﬁeﬁcoﬁngrmtr% &dn) beh¥\4Hfa flledt Trﬁo tﬁi&(;ﬁ anR/ft‘iluaF &aét@n%%?ners

recit erein
oathenkasisr & tlrne:rpmfa@@al cbrszrmml @Aﬁ@ﬁnmhyn@eﬁwdamﬂakoowa@tr@se of
f s
(HTREEF 1 R8N e b1 U o) 2nBe ool Fisatatin
Enmitorrm dao bﬁcsﬁppmt@d &l convertiog nipeuredsntisimerior mittare( Info a
e I e \ .
SgRSNES RLORCDy a8 RGRERe PP Ry comnund
(%—J, a@lahol)].%pamﬁng theb tlaste®@Omers1 20d coBLEMING 24g., IySrolykBg) the

ln@[\:/%ugpc%?teﬂ'egﬁe 'tﬁ’efeéa(res%&}%hné"d@a&RQﬁtuo‘Rﬁer&°r mila (1),

rugs t ereo rmaceuti cal »
acc eiﬁhal@bmpemotSSartdf protiegs ohtb‘@mum)oamus @f datmudes (1) triagtexist in

SFRIEBS 9 L I SRIHANGH, AP RER AP LS R Lonape, s
as materc eihendf andhéhe likst and iti isvrdendednthat the invention embrace both
solvated and unsolvated forms.

It is also possible that the compounds and prodrugs of formula (I) may exist
as tautomeric isomers in equilibrium, and all such forms are embraced within the
scope of the invention.

The present invention also embraces isotopically-labeled compounds of
formula (1), which are identical to those recited herein, but for the fact that one or

more atoms are replaced by an atom having an atomic mass or mass number
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Certain isotopically-Iabel ed compounds of fornula (1),
for exanple those conpounds into which radi oactive
Wo s@topes7 such a s 3H and 14C are i ncorpor at edPCHIE2004/004013
useful in conpound and/or suBstrate tissue
di stribution assays. Tritiated, i.e., 3H and
carbon-14, i.e., 14C, isotopes are particularly

preferred for their relative ease of trg)reparatl on_and
diffgrant Sogndbe atomigmass et Massranraber yisyally foupd Bhnafpren Examples of

|s|6f‘o?>\éé ?at'c%ﬁtb‘éﬁﬁ&rﬁdr‘%d ASto LBHIBAAJH ST forrfula (Blihcligey |sotopes of
ord certain therapeutic advantages resulting from
hidregers caronaitipgen, Stwen) Phgspherys, Byciingt and r«‘hler"a?asseah g “H
31 Q@ By 1“6 €700 presloe dord 083 0% T RAHALIOEH M ife t%'r‘ﬁipounds of

hence, may preferred in some circunstances.
fqrwtaoﬁ) dlag pquargértbere@b Avd Uhel Phammacautieally a(cpyptglgrﬁ salts of the

gﬁurﬂsl é(ncbgroeﬁfggafﬂa SC?{taﬁ\afh'eyéfeﬁrﬁéﬂtroﬁé@q@cﬁéﬁﬁsand/or other

ogous t osed in Schenes and/ or
rseimepl@sthee@theroatpmsweelmmée@\m hig, withips thet sgapggofathe instant
ilvaRigpi cal ly-1 abel ed reagent for a
non-1 sot opi cal | yl abel ed reagent. |n another aspect,
the iGevtaint Isoiopisalyviakried rempedRdsopf tformaula ). FmEexample those
cgmﬁlﬂogtrﬁtg vﬁ%%?rb&ﬂﬁ |$tc§3%§%9§h aQBH%ﬁHm@% fn@orﬁorated are

in need suc tment whic

usefbinicompadid aidiareubsitpte dsaurdisidrion agsayse Faﬁrﬁieql ii€al’Hyand
c§rfbfc>§cﬂilI YE a“@”fébtoﬁée A ﬁ)‘éﬁf&Hl’éﬂy %freifefr{eﬂuﬂo? theip ’relétrve ease of

proar maceut ca acceptabl e salt
ptﬁpara’rlen @Odrfim.lﬁ de’r@rathmr Eurrtmﬁgmorﬂ, sabﬁﬁlatmawmeray@r isotopes such

pr%igH arR, C%é}?'aﬁgnﬁ M%&Qg ﬁrt;\cf QGJQﬁlté@eglr)esulﬁnq from

her’e armaceut | acceptabl e sa
rﬁaterrreetemip@t.abdltyofor px@nplegmcreﬁ@edamnm Irm&lée,t grgegluced dosage
I | :
c ngﬂr{eﬁ%nagdvfggr{c‘e rﬂa% bé& gréﬁgr)?/ed :soFHel Jr:igzgtnsﬁ) g@% glzr{gqgf)t%%cally-
labeledheomppesent ofrrésrmolds (1) rrzahudeneerellrecheopmsed byl eayndngy out
E%@Sﬂrreg %ﬁélgﬁe S tS %s% cﬁ%@%ﬂ rrfr‘fh%@ﬁjr ngessﬁﬁo‘?&! Examaples set forth

or cognition et aggreg
heeeinheloay, an‘b@g@m @B, lSQiemaiMIebeI@hmeagent s aytcmﬁrsqioprcally-
1Rl 5. bone fracture and/or def ect, del ayed or
non-union fracture, spinal fusion, bone in-grow h,
cr anilmindtaeriasbectdbe inventiontrirovidesanethpgs i teating PDE 2-mediated

oG st R LIaaRR IS h8d RAREI A H oA Ainicn

ano aspect, ntion
meathdosdenfpoise adrhlnlstarmggo FPIBEnérnmet a \ﬂnetrgpeulucadlyreﬂenWe amount of

<167 sBl A1) Bkl M0 BRI oRATRE Sospigiglto
thef campaumg au paododg; foo rmiiaem@deufica cpmpdsition thmpesiig a@omgpound
b
o PRETRE W, 5 g RBRGA S o Phamlelfgp UmaNRe o of o
compplundmr mcbdrﬁgqramd lagphataceatigatlp dcmytame velu€le, carriex, or diluent.

B P g(rj ﬁ%r%#%@ gc%h!i Hor® Ccﬁgetaggé, €or %Whp%mé Rt oa%&dﬁ’rgr to the

present methods include osteoporosis, pulmonary hypertension, female sexual
arousal disorder, diminished memory or cognition, platelet aggregation, vascular
angiogenesis, dementia, cancer, arrhythmia, thrombosis, bone fracture and/or defect,
delayed or non-union fracture, spinal fusion, bone in-growth, cranial facial
reconstruction, or hypoxia. An especially preferred condition is bone fracture and/or

defect.
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phar maceuti cal » acceptable vehicle, carrier, or
di luent. The conpounds of forrmula (1), the prodrugs

wo beseeft97 and t he pharmaceutically accept abl e Bel/1B006004013

t he conmpounds and prodrugs, -fray be admi nistered to a
manmal at dosage levels in the range of from about

0.001 ng to about 200 ng per day. For a nor mal adul t
human havi ng a body nass of about 70 ,. a dosage in

t he naangthesBspach iainyentiop roavidas m@ih%fj@d‘fa'f inhidnitingP e 2 aggvity
lntéorq\)ég‘@?ﬂ?% hesatof QH&?!nhI‘bltleﬁ %Jh?hrrﬁgtho Ee éd?ﬁﬁlstenng to the

varl Ity In e genera osage range ma

maadl edPE éprdinggarpen of Beompeurhef famada GX @ Reodrug thereof,
orS J;ﬁ%?m?&!uﬂ@alltyrﬁﬁée%@ablé k%ealt' %ﬁ’ef?\ge@o%&%n% Obr prodrug; or a

mnistrati on articul ar conpoun bei n
ptmwamlgrp@lrcempoah@n ccrrepnsmeee corppouge oElormwatiDoa pegdrug thereof,

ond%Snﬂgl?rrﬁéc{égu%llgc?m‘égfab@lsaﬁoéta%es dcoﬁ'lrpoanog?&g '&Hbl?xb and a

lan s wthin the abi ne
pmarman@mrpalmobeptabie wﬁmclamarmwrm@}ummef it of the

: E\S/Eeﬂ?% 8%%&8\%5{ ﬁrm%l (%gth g{b‘&?l%@rth&é&egﬁd tﬁéq@narmaceutlcally

COHDOSIt on
acgepisblessaltiy obthe @nmwamdaﬁndoﬁmdrumay bamnmmsmred d&mamrmmal

at\s‘/ X SIS@% iéa?égls ﬂgﬂg'rﬁge cﬂ'?rg)nfawﬂﬁb%? mgﬁbh’h Fr%%e?% g For a

carriler, uent OdS {reati
nostabepdt benan hp\umgrarmdy mqagerfta@ngtu hkg, feema@es@xtbalrange of

YRR UL LR ot al RaFPel R oty Bha OB WhliEly proforred
howeves rsomeer vambihim in,the penerBlodisage ngs Mayibe Ureguiseridepending
;gtﬁ'fn G 'aggeg s%r of‘q}g? L%ﬂx'b@ﬁ beﬁﬁgt Héaﬁ d Sﬁ’\'enahl\tefléﬂe:d ute of

e 1 n- gro crani CORSTTucti o
a&yp@kammsthagpa;‘umﬂarcmrpwndl beisg miisteeacl, abihy the like. The
C / f .
d&éﬁwﬁlﬁét ﬁh of c?cpsg%é ?ﬁbes ar%ogy?/te : oné‘%er%o@P% géﬁféﬁﬁg?j@ar%rbghan
smh]@atls mithiodhe abiliycofuore ahdrdinary efil it thenart heingaberiefit of the

mg%ﬁpldlgg, Spech treatnment which nethods conprise
QT ng to the mammal a therapeutically

ef f elnt yetearmtten espedt, thePDierition nrovidesopharmape oiitrali gompositions
her eof r pac i ¥itfC§ b a

AR 8, B ar PR S Dby B e e odiistolt
phdrmaceutipalynescepfabfeovehitle, Carjieferredilents @nd benetinguisogte tteatlng

i.n the th pa f v
cRRaneg it el ARSI e A1 5Pl Affp L GRpl ciminisnec
men{o8y dr a:bgnmbmq:)tg’cebe:aggrbgatﬂm[ Vaschiwdargiogeatsis| derentize oghcer,

- but ol d 1.dj
airtiife’ RS sols Taph dhloP @A kS G hBN e e,
si9ndl fusioret lydnedingnevati] ctamiay Ifacid - reGonétrdetivnt biokypbxiazysing such

opuri.n . S.... Pa No, 1,396

Qnehetol i s BByt pf Tpctird Pl bfest e

i n UnSyetPahoth&loaspert, 8the, Bi9éntioh, drodides 4etiioddd &f 718ating nicbne
fracture and/or defect in a mammal in need of such treatment which methods
comprise administering to the mammal a therapeutically effective amount of a PDE 2
inhibitor, a prodrug thereof, or a pharmaceutically acceptable salt of said inhibitor or
prodrug.

Any PDE 2 inhibitor, including the compounds of formula (I) herein, can be

employed in the methods and combinations of the invention. Examples of known
PDE 2 inhibitors comprise EHNA, 6-(3,4-dimethoxy-benzyl)-1-[(1-hydroxy-ethyl)-4-
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6, 555,547; and in PCT International Application
Publ i cati on No. 98/32755. Any EP2 sel ective receptor

wa@gmsiets9Tan be enpl oyed in the conbi nati on aspepiBR0©f004013

the present invention, howevé&r, a generally preferred
cl ass of EP2 selective receptor agonists, disclosed in
commnly assigned U. S. Patent Nunber 6, 498 172
ri ses compounds of Fornula AA GA Formul a
PR DRSHI 5 by CrecRSES GhilPiRatine eanes  (SAY-80%550;
u@ Clﬁ‘é?tt B! 8, 17aldsa), té?ﬁrg“-@f-acéf{fmr&ieﬁy@ut )-218, 4l&mé4!ho@ benzyl)-

are as defined there; Cenerally preferred
1,@cq1l=¢ygmgn-@foqeo(ur§| gayw%r%am 396). Addltlonal examples of PDE 2

in %ntér(s(é%fangél&%d3nr§w'§ Ofﬁéft' Nos, 5,861,396; 5401 774 6,458,796; and
yrim di n-5-yl - benzyl ) - am no) - net hyl 2\4525 aceti

55,5146 -andn (’@(I‘gntgﬁ@hgqail Appligation ubllcatlon No 98/3
yl mepfy @Pz(%)féd i W? ’tcfrluélddﬁwlclan%@ ISR eP BSihdtion

-acetic aci

agpgictso Al Ithe (meq@m jimhed cm Zhopeveye iy wenerty neiplafedhgipgs (i eEP-

[
sé]é( e%%dtcgr 4%7% ts, (ﬁscg({s%ﬁﬁrg gﬁl&r@ﬁnﬁla?nssrl]% ed U, %yP terlg)t I(\ehr]}r{/]ber
614398 Aé3tcompaisesiconi@ungds af-foymalaiAd 2-
yl - benzyl ) - (pyri di ne- 3-sul fonyl ) - am no) - net hyl ) - phenyl
)-acetic acid; (3-(((4-cycl ohexyl benzyl) - (
pyri di ne- 3-sul fonyl ) - agwf’&) JE/I ) - phenoxy) - aceti c
acid; (3-(((pyridine-3¢ B
sul fonyl) (4-pyridin-2-yl - b|anyI) am no) - met hyl ) - pheno
xy)-acetic acid; (3-(((pyri di he- 3- sul fonyl) - (4-
pyridin-3-yl - benzyl ) -am no) rret hyl ) - phenoxy) - acetic
aci d: (3-(((pyridine-3- Formula AA

pﬁidMg@rmér)eoé ‘brnﬁ)’cﬁé ghanf’ac&urda?waade?tm B8ls fFRkdnr] WhetBRNG, A,
%{ Macet ic acid

oRyfind £4re A Qﬁfﬂ]edéh%‘?mbenzyl ) - ami no) - et hyl ) - pheno

Xy) - @%ﬁéﬂa B@f&re&ccﬂ*ﬁ’pdjﬁ@é’ bf F’cbrﬁﬁda AA are (3 (((pyrldlne—3 sulfonyl)-
3-sul fon (4 i azo t hi

(opiaHeinD- pwygmlao)daetaylyp@nyl acetlc aC|d )(3 -(((5- p%/enyl furan-2-
y|(r{e€r?yi 3(p§’r|d‘ﬁéd§ Sal yg-gin%mﬂa}r@tmmeﬁwba@tchyé&d i p@B"—(‘((@S{M‘ie-&

S tPY - Ho R BHIBNAV Re RGO TV e aacels Ao 3 (afis-3-
sﬁlfon?lﬁﬁ%'ia)zopfl%%n)zyl?Qrﬁﬁqbﬁrn@t?dy@«phenyl)-acetlcyalc)ld (3- (((4 pyrrraeztln-Z—

ylrgqn,v_yl) W%W )’5 sﬁ&% %Carram)dnethgll)r]Shesnyl)—acetlc acid; (3 (((4 cyclohexyl-

béﬁ*zy§/ Q%&ﬁﬂﬁw@@%ﬁoﬁﬁ?Xhm@fcrr@%}jlph@ﬁ&&)ib):etﬂ;m 599 "BLiladike-3-
s'el@nyl (%pw!ryz—yb@@ylb smine)-fRethiypherpriagatico peiduGsPyisine-3-
I?on TE@ n(ﬁ'iﬁIBW|b)anzyﬂ%ﬂﬂé))méiﬁﬁf-br%n@§y)daceﬁegmd (3- ((ﬁp}/rldlne -3-
sulfmyl pwgdpry—él-,y l@emzyl ar@m@ﬁ n‘@tryBTp@gnoxy)-acetlc acnd (3- 8/ ((pyridine-3-
s&h%ngll ﬁm@%ﬁ?—?yﬁfﬁylp%@%gﬁ%ﬁl fpﬂé!ﬁd)%/')%@et% sk 308l pyridine-
3(sglfqr(y )1(4'ﬁ|@@#'01-8r)'d-9¢n2k¥léﬁﬂwq) p(qwk)ﬁfmmr@Z -carboxylic  acid; (3~
((?21& Gm?érﬂo)be?%[?%m&gf Bf({‘n)oe;tfﬁwg( Wr? @‘-%thérﬁzl)aé?ﬁlﬂo) -methyl)-
pmnypfapewcpyaqlcau Aled 3- éﬂ:d(lpesﬁyiuyana%vlﬁ@}hyiéwﬂwy&?pﬁ@fww -agino)-
nfetyB-phehfl)-adedic ol 13-G (4 i HRhA))ABRRNIRE Y sulfonyl)-amino)-methyl)-
phenyl)-acetic acid; (3-((benzenesulfonyl-(4-butyl-benzyl)-amino)-methyl)-phenyl)-
acetic acid; (3-(((4-butyl-benzyl)-(1-methyl-1H-imidazole-4-sulfonyl)-amino)-methyl)-
phenyl)-acetic acid; and (3-(((4-dimethylamino-benzyl)-(pyridine-3-sulfonyl)-amino)-



10

15

20

25

30

et hyl') - (pyridi ne- 3-sul fonyl ) - am no) - met hyl ) - phenoxy) - a
cetic acid; prodrugs thereof, and pharnmaceutical #

waemepsrabt e salts of the corrpounds and the proRPCTIER0044004013

especial ly preferred conpoun® of Fornula AA is
(3-(((4-ferf-butyl -benzyl) -

(pyri di ne- 3-sul fonyl ) -am no) - et hyl ) - phenoxy) - acetic
acid, a prodrug thereof, or a pharmaceutical

medodpnanyaceirt  ¢Fidi he (GéHpBmRtYBMInA-BRNZidy (Pyridine-3-sulfonyl)-
aﬁft’}{o? h?éﬂjly@[dh)éng)fy?fa@étfcedaﬁ| bnd S t @((?%H%myﬁgbﬁzyl) pyridine-3-

dgener y preferred class o sel ect

sul@@wbﬁmno&@mﬂwt@eugmﬁpetwn 26 cHART-Fal(SdA %@Iﬁ@@&pi@nvl)
e(})ki&ﬁ%"ﬁ %&fbn?@g’ﬁmcrz%tﬁﬂeph%ﬁwgé&ﬂs »add; 0‘{‘:‘3 g§~(3 be‘i’chloro-

ceut i cal acc

Q) ethd)-yadnar3syifor) @@nmﬁ)ﬁngxhﬂ)sghej\%@ qgeissc aeid, pmzsirugs
tk@r@tﬁ%rﬁﬁ%}@ﬁ%@gﬁﬁ%ﬂy e%%ge\’g’é%{t@ 'or'thé ﬁ{polﬁnd W thé c%ugs

are as ner al erre npounds

of Fénmsbeci#y pigferrgd P‘Q"EPOLIWd?f Mﬁ@am Isi (@ﬁ@ﬁ;teri—butyl -benzyl)-

(p$,r|?k1§%t( h%d):'égﬁ %‘ﬁ%ﬂ‘w EI opﬁg’;]%dé% LD AW GrugCirdreof, or a

puarma)ce\ui@ﬁ&chenféblﬁéﬁ stiihe sayoend eigyrodregt A Rarticulady greferred
%If{s(ﬂ?e c‘ﬁqrﬁgé’lf bi phenyl -

net hanesul f onyl - am no] - hept anoi ¢ aci d;
7- { [ Anpthehgehesadlly m@fgyeq clggmgfyﬂ‘:lj’z selective receptor agomsts useful in

~fd§'ﬁ§_]r§§tféhr£g¥&s% HE%V%{%BE%B @ﬁ‘:fh@ comglounﬁs pradrugs, and

utyl -benz nesu tanoi'c
pharm#iceutically-accepta le salts of Formula B below, which are disclosed in

;T%ﬁy(agnpxgqggpg{am g%ghg@hen 2-yl met hyl ] - net hanesu

ept anol c acid

(3-{[(4-butyl-benzyl) che\h@e@u\fonyl am no] -nmet hyl }-p

henyl )-acetic acid;

7-{[ 3- (3- Chl oro- phenyl) p|10pyl] rret hanesul f onyl - am no}
-heptanoic acid; 7-{[3- g M
(3, 5-D chl oro- phenyl ) - propyl ] - met hanesul f onyl - am no}-h
ept anoi ¢ acid; 5-(3-{[3- (Fermula BB

W%E eﬁ{R @h@ﬁw@) ﬁ‘f,f)él'e;%{r%ﬁhé@ﬁ%%ﬁ-onyl -am noJ- propyO-th

ene”™-cdar

7 {[ Beharally cnreflatred wopirenagdey pf dohmbip- BBt arané$(R-hydrgxyraethyl-
blpﬁg@ﬂgwéﬂﬂz@g@%bgswa %%n{nL ’neé |]poac1 7— 4- Hyddpg/w%hyl-
tmmmneotﬂﬂﬂh@hzylhwbﬁmdaadfoa‘mamlno} heptan0|c aC|d 7 -[(2'-chloro-biphenyl-

h

BRSO ISR AT M Hronyho en
nfeth:an@s@ibn{/lfainlo& sieptinole] agid- b%[(é#mtw-bamzmwethanwesmahmq-

Erﬁjgﬁ(gﬂ: %?\PSP%QE-\%GI%&F )&I) ﬁn)2 gmetqyj n'll\?tlr%n(?sillfonyl—ammo}
hebtasoic aaod;y (3-{[GH-yutyl- Heeny}memumﬁemdrlaﬁmmmbyl} -phenyl)-acetic

Ira 7 - -
PR B o oty B PR SoBERR Wlara, ot 7-
(R&i0dchlaro-phenyl)Prégyil3nétBarpsulionyl-amino}-heptancic  acid; 5 (3-{[3-(3-
ARSI DS L RO B
7H%@@dwh]bnoaﬂieﬁow&-e&wﬂ-mdﬂmrsawImyleﬁmmh}eh@mfmrﬂmﬂ abrB-{[2-
(3,5-dichloro-phenoxy)-ethyl]-methanesulfonyl-amino}-propyl)-thiophene-2-carboxylic
acid; N-[2-(3,5-dichloro-phenoxy)-ethyl]-N-[6-(1H-tetrazol-5-yl)-hexyl]-
methanesulfonamide; trans-(4-{[3-(3,5-dichloro-phenyl)-allyl]-methanesulfonyl-
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prodrugs. An especially preferred conpound of Fornula
BB is 7-[(4-butyl-benzyl)-
woredohaesul f onyl - ami noj - hept an0| c acid, a prodramIB2004/004013
thereof, or a pharnaceuticat¥-accept able salt of the
conpound or prodrug. A preferred salt is the
nonosodi um salt. O her EP2 selective recept or agonl sts
useful in the conbination aspects of the %
amingkRutosn-assie ecide tlaReNIBY3 ﬁa?gqh&ﬁqphef}yé)@ﬁﬂ orlo]Brpazolyl-
Nos. 6 @r - -
5%|)T%Lqﬂ§r%@th‘aﬁe§&lf§ﬂarﬁ’§& 9% 85551%155 (34gr§(3 SqiEh (g%ﬁenyl) allyl]
me{hpgesdiesyl-amisn}-memi)itsieekenes- carh@p/ilc o trans—[a -({[3-(3,5-
Hhylicace? acid;  the
d@g?d &r?éﬁgﬁ %uyl]'\'netPHﬁé%\(};%ﬁwam%% Hethél 83)9 yl]aé

ocr I nol ogy K. Tanl, et
pmdrugsgpcme@f #@nd ghe Qggnmgut(cgboggcepquleq%kﬁ of §lpe gpmpounds and
D ganic & Medicinal Chemstry, 1fJ (4), 1107 1114 -
002); K. Tani, et al., Bi ooroganl c & Medi ci
Chenst egpec@lx pyefermres Tompoged (P oozrywia) BBy ﬁeﬁ(‘ébutybbenzw
agi &h ahereoBl @OhIMHrfadeuticall
n%bh(?nel na & %@rr]ng]s P%E]gﬁ%gsg pro i ereczas 202 é’r'ilslr 5 )U|cay
agceptablecpgligd the @tmmund of mogfqgaﬁ wyaterred salt isdine gfonosodlum salt.

CE;Y;IW gkleéﬁ\% %g?ﬁ idts lhjsgl?r @ﬁ%eg ﬁ&;@%hgﬂo}w as}gects of the

prEsentipention gomnrlse(tm9 prossagmdmemor ggonigts dmg%ﬁﬂr'@ U.gtPat.
N?kﬂ 6 3&139“48}3 %gfi 9%355% 25’*3%“%%31'7%)1 %"¢16T§@5 agesdsi 558 and

T N a
56@2@68\/@&: Lﬁl@lsmduﬁazkeﬁlﬁl@ms NOHI ?(0@)2/1 8195551 7@ Ougbgprth, gt al.,
5{553 f%ﬁg%%¥q7ﬂb) 26?@@@(%2?“@ B, et4§ (s%letﬁ:'e’ lodiR242

‘onbi nati on aspec i nventi©
(2008); BT avilet et i Bieonganie i Mﬁd@@@lrﬁ?@f@Stﬁh)Ldé) 11071114 '(2002);

KRGS &t 4 o) obalie @.&ﬁan@m& %e@yﬁégmmsef@em) J

out 100 J b nmass
Michelet,Fesral.a El?o‘r ﬂﬁ$ 8% A1t KhTﬁiMnettﬁiv ngrgaanwo%l W?ﬁﬁ@@dcﬁhem'ﬁw

t .70 t;h f_f
LE‘E‘?‘}E 1{ (1'3%02&?5%@%9(?301% y dg“/« 'AREE. & al, flﬁC{Bg %}Qﬂél Qolrhal of
Epme:frmm Stindioss a8 (1)33551@6 2000 bI- Y. tqﬂdreh etth?é déh@ﬁbpf Ocular

Pﬂgm%l g?n%% ‘fﬁé(raﬁgutfcgqﬂ’%r(?gg ”eg@ggg HPRN WBBR&S, et al.,

ect the intend
Joumale:f Sicutad Phaimsacology ang Therapessics.i LBAA4ESHIGE9%); BeTnl&Ials

eg%‘%@ﬁg‘bﬁ%ﬁgﬁg ?gl% ﬁ&\ﬁe\bé k§- (2)Th85 q§t ?‘%@%% BnFo\fNoodward et

és—and osages for
apa?Prostagleadinsyedtrtd), Bah8§lﬁtﬂ9§¢t is vv| thin the ability of

one ?r( tR& déoﬂﬁ)rryatlglj‘f %;he&tg 5fhﬂ"1eaﬁ1¥/ rni@?é,inpﬂ%si iZg%ésléCtR’E rtelagptor

i nstant” di Sc arraeutlc
agonistabhay beradrainisteras & mamlrem iabrdopage teyelpr fagging from about

O%qrrqgﬁg%yaco%w 1?& ﬁgg%gﬁ %/eﬂagé' é? YR YP nBfmal adult human

nona us solutro rsti o spenS| ons,
haviog aub@ds masadf sbati7D&gpavdeage if e remeecrfdmrare@@uso 01 mg/kg

td SS&R%' r]hﬁﬁ(b %Ex%lme‘%sﬁ:‘st @Pfcglﬁ/ ;%r Fr% %#Hm%véP lsBYr']ﬂéaovrb?iaBﬁity in the

dir'spersi ons queous
general dosage range may be required depending upon the age and mass of the

subject being treated, the intended route of administration, the particular compound
being administered, and the like. The determination of combination dosage ranges
and optimal dosages for a particular mammalian subject is within the ability of one of
ordinary skill in the art having benefit of the instant disclosure.
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nonaqueous carriers, vehicles, and diluents include

wat er, ethanol, polyols (such as propyl ene glycol,
W(p)moy/@lmy‘r ene gI ycol, gl ycerol and the like), PETIIE2000®4013

m xtures thereof, vegetable 61 s (such as olive oil),

and i njectable organic esters such as ethyl ol eate.

Proper fluidity can be nmaintained, for exarrpl e, by the

use of a coating such as |ecithin, e, mai nt enance

of t Rearmegeiticakicqsarositiens syiaple {os pﬁf?é‘¥96%'s'eles?°n may comprise
I"f%qﬁ@@éu?lbé’l acc@ﬁ@bl@%térf@ a8 Rf orsionb@ddoaBtsplutidRE dispersions,

ar rraceu conposli ti ons of the invention [y
susnemsms @o@mql%@waapwéﬁﬁ'tespomﬁfﬁ fosexiRrBRAUIARAGHS, reconstitution

m@eEt'éhl@glnje@%‘[esééhyﬂoﬂg or%e@uﬁﬁer@hlﬂgleﬁtﬁ@uﬁable aqueous and

revention of m croorgani smcontam hati on of

NanagUeeHs Qﬁﬁ'ﬂ@fé-s\ﬁhic‘éﬁﬁsa'@‘hﬁ"tﬁétsa.'ﬁ%'é‘?ﬁﬂ"’??ﬁﬁh%q rPOWQlﬁ Gleh as
prﬂgilélh@glg&ﬂ ;ﬁJI ﬁﬂ/& 6IU§]9@Qrola£iﬁﬁﬁ1§Jlkef)oémtﬁﬁlé'mkt@res thereof,

heno sorbic acid, and the
vagekaéole pils (eegh as @bfem;l) eﬁ@ﬁi.lwa@ia@etcxﬁgamrcﬁj%ré Suslh 28 rﬁﬂb" dleate.

P%%Emlﬁl ity Rhn HEAFR n%ne%u%réca{tﬁ?@'mhgm&r 608 codfity 'sheh as

roIon ged absorption o nj éct abl
lepitim, rmc’rbatmajauen@mpzﬁghq regiHisedragrigle sézefia dhegasgyoftfeparsiens

ﬂfﬂ@rﬁgéo’f’é\ﬂf’aﬂaﬁs‘)f del ayi ng absorption, for exanple,

m num nonostearate and gel atin. Solid dosage forns
f or ®herlphatmacausieal saompesifiens O dhe dpwntiens mayafirthes comprise

cg & S sud L d;ﬁ‘ r\ﬁrg%‘n glﬁ&dbhnﬁﬂélfyﬁi\gdoéﬁgedlgﬁéﬁlégﬁ bbénts.

I'vé conpoun ast one |
Pteuantmm pbmmcrolgmannmcé@ntam@atl@y@f phe rinstadr cerapqsitiepy can be

li€hedS QY Pafid dﬂsr %ﬁbé?:"t el CéHoc'éﬁmuHBéIS%?éﬁ@ O x@mple,

ers or extenders, or exanp ch es,
paraber@s ehloebutensle phenh |$Dltbdﬂ acichmard € likei B maayi also payjesirable to

m@l{uﬂ&'%ro m@asggefn%g{o?)éﬁémgﬂ QFsbgéﬁfLﬂﬁtcHIg i laht kiRSike. Prolon ed

yV|npryrro I done, sucrose,
abﬁ:mtloa of (nj}ctablepbarmecsyticakcdroposiivaspiay, beggipstaddy th(edyse of

gérﬁg 2 é‘to‘r %%la?ﬂﬁ%%?r Ash, FBF oRXADE! S rﬁcsa]egtearate and

carbona to’'or taploca starc ginic
gelsiird cert ain conplex silicates, and sodi um carbonat e;

(e) §8lﬁdjéés% rfc?rfr%rfgrecgrﬁl’ ao"?rﬁnlgt?étloﬁWﬂ]?a‘eecap&ﬂésaftéﬂl&é, bdders,
abso | O Hecelerat o xanpl e, quaternary
aladrgtamulﬂam tosysbusotid dogage fmenns, ithe) aatiyentosnposind fsoadmixed with at

C r
Ieggtggp g}%rts%ﬁden@ngpg%amngpée{{tgéggﬁpﬁént @PE ?@ ﬁ&:ﬁ aé Ig))dlum
cigrate/ @ di¢dlgiumnuiosiofaate, or (alsfilleay oesdenpless, atsd’btexaimlm siarches,
r at g agat.e, INFsNNe hy/.e
<SHSEL MBS AT, S62EME 058, ) PONEL DUE1, coampie
camoxmtmé@uloée mmiéegemu pairytpyrrolidese dausease, and rgsacia;
[ |
(c%e%{atﬁw o gcfgpgxdnip? WCE% (Hgd@ﬂ%ﬁ?ct gc%z)eqts for %xample
a§artdger,scalaiurs @htbooatehmta‘toforltiaredcagetbah algmapamn! esrtaurs iqaegnplex
sﬂcié'a‘fgs,ea)ﬁﬁ's%dm %ar%8n4t§;c(te?§glu%n thérgeréygé"‘?or e@ém‘ﬁfg, Ipaf’aQ‘Ffin; ()
absorption accelerators, as for example, quaternary ammonium compounds; (g)
wetting agents, as for example, cetyl alcohol and glycerol monostearate; (h)
adsorbents, as for example, kaolin and bentonite; and/or (i) lubricants, as for
example, talc, calcium stearate, magnesium stearate, solid polyethylene glycols,
sodium lauryl sulfate, or mixtures thereof. In the case of capsules and tablets, the

dosage forms may further comprise buffering agents.
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hi gh nol ecul ar wei ght pol yet hyl ene gl ycols, and the

i ke. Solid dosage forns such as tablets, dragees,
we2apsées] and granul es can be prepared with CPGIL/IB2Q6:4/004013

and shells, such as enteric- 8oat|ngs and others

wel | -known to one of ordinary skill in the art. They

may al so conprise opacifying agents and can al so be

of such conposition that they rel s

conpSakftigasyrasiions et sigilar tyRe Bieyi Hi%%t Sof?f'P@dn soft or
h%rflnsa gelﬁfﬁﬁeaﬂsa@s Qing @b@rdékdwerﬁgap%tdse@nmlk Ba%arcé’é’lwbﬁ as

are ynmeric substances and waxes.

h@hﬂ%”@é%@tﬁﬁ@ﬂ'@th% dycols. ged thg lik-cr o- encapsul at ed

for mgojid dRBE ‘Pcﬁﬁis%tuﬁh a%itdlets rtﬁa@ées”@é&u@% éirﬂ)egranules can be
above- menti oned exci pi ents. ui d dosa or s

ar
Prsparedawih Goatingsandshels sueies %sw%%aé'u% g%ﬂ ﬁtharéa\éeﬂt'@ew to

oﬁf“é{‘ SidRiaRy slélpinuthé QRS Th& AR i OEEmprEY [dpBSHyingBYents, and can
ixirs. In addition to the active conpounds,

t he
alsp q:@. of sye sefEposiion thahthew rieass the @Pfeveoqqan@Hﬂ@(susraTBﬂﬁyed
ﬁ rbrtcBﬁtré}l'éH mariheh @én‘/ﬁﬂ’éseéf é?ﬁbé&jl?@rcoﬁﬁo!l%ﬂssthat can be

|Z|ng agents and ermul sifiers, as for exanp
e@mlwﬁd alechiIericisybyrrgesIandWeRD| Thecchya C%Ta?%laﬁcﬁi @an lso be

iRV ?ﬁc%ﬁgl%t@d QRN ﬁ‘ﬂgp%pﬁ%obwth BRE &Y oReFaR& biSeve-mentioned

propyl ene glycol -butyl ene gl ycol,
emlm%ft'tﬁyl f or mar ni de oils, in particular, cottonseed

oi |, L@D@U%Qé’ée %}ms Cfof nor%?réﬁrﬁlh‘straﬁﬂn' Wi‘chﬂie' ,phéftdRUtically
oi | sesane seed oil, glycerol, tetrahydrofurfuryl

agtepihis empbm%tswtl@n% sglsé@mogISaMUWSatangi olifeq Inoaddtjon B the
aﬁtﬂfebﬂohgﬁ 18 l?&h 9’@ fdrR&Rsy SoHSh HERuerd®EorhR®nly used

s suc I neft di-luents, the pharnaceuti cal

incihesis iswbaﬁ waiar ai efber saivenise selupiliingagentssansheradsifiers, as for
e%ﬁlé n gt g %l%%llﬁol %%P}ogylf XFCBHOI a@%yﬁ SiBeRSEN ch99 &8dtSte, benzyl

sweet enl perfum ng agents
asgb@ieh@zah@enzoﬁeaar@pvlem gtvéolt h-uirienpediyeipbusyirmamide,

oli&Yn e&.h§rr ééds 1, BF&HSM'OW%@E?@Fﬁ oil,&fvd 8, castor oil, and

exa ate I'sost ear

sp&ﬂnymg@t hﬂ;lmr@oteﬁams@rofaﬁdyls@mod mlx@ﬁw@ng glycols and fatty
gh%%%%r %/f%%?dltgh e n‘ﬁgcweglo‘?g{%{s? gh%ﬂé? é?ﬁttﬁ@mr oxi de,

or m xtures of
t he ﬁbsldeerewm loeredllmtsstfmmmamcalmmmpmon can also include

SSPIREE 058 i R, AR 38 O Wt

flpvaeipgr adl peyfuming aggntsn acti ve con‘p_ound(s) with suitable
non- '§ Ebér@fohggl nf&ln tﬁeoe\'ctl\(;@%hg{)l?nozéécPﬂa?sfuﬁl%%mprise
upposi tory wax,

butter col
sum@ulnemeefel aajfoatexamplen@thyxyiamﬂspetmlr zleahols, polMexyethylene

b SR REY LB A RERE! S fin T otk 2ce,
bentonite, agar-agar, and tragacanth, or mlxtures of the aforementloned substances,
and the like.

Compositions for rectal or vaginal administration preferably comprise
suppositories, which can be prepared by mixing an active compound(s) with suitable
non-irritating excipients or carriers such as cocoa butter, polyethylene glycol or a
suppository wax, which are solid at ordinary room temperature, but liquid at body
temperature, and therefore, melt in the rectum or vaginal cavity thereby releasing the

active component.
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active conponent. Dosage forns for topical

adm ni stration may conprise ointnments, powders, sprays
wa@peasieaal ants. The active agent (s) are adm xeRPCT/IRIEO4/004013

sterile condition with a phar3maceut| cal ™ acceptabl e

carrier, vehicle, or diluent, and any preservatives,

buffers, or propellants that may be required. A

generaIIy referred co 031 ion for adm.nisteri PDE
2 nRPEAdeETS oINS G 68 TBF S BirTP A pywcers.

Srayd\Bhd inAglahRETES BBhBaideAllS) 6 B @l Madétidterdle condltlon W|th a
¥1 |tors and EP2 sel ectlve rece({ or a%ﬁﬂl sts in
llg%%t

P'F@rgﬁ‘f’ﬁ'ﬁﬁ? YoROSRARPIP rigir ¥ENICIE Ph i ﬁ‘ﬂéc‘?rﬁﬁ?reat'ves

buﬁé}wbﬁ)p@m@ﬁh{ hRp bbh@duu’@ﬂ ovi des sust ai ned rel ease
at a local site of injectiogn b

fo
bi 0d8geabrBlle REBfeIrad o?orae?smaep a?fﬁ'ﬂ“isg‘%('ngof QEwpt dRbibitors,

|rr6ﬁhdfﬁ§qm>l:&n9$urr‘awﬂ fétu Bs ﬁlbn aé th@rbowﬁrtemahg @BMpiSiAg PDE
a sl owrel ease, biodegra adabl e Iﬁ%ner based I|v )[%
ractures,

2 dohipitong aeéEszsslecté\;@aWﬁpetor @99@'3@ e rRatmenk
cORprised3r ﬂk@f‘é@%l fl%abl@%ﬁnp@s@éﬂ Hﬁ?brcﬁﬁi&@%u@‘@héﬂeﬁelease at a

Sy stem gener a nprises a therapeutically useful

Iosglesnite(oé)meca@rs@b%/qu@wgcﬁ bl@ﬁ’%@d@l@oﬁ%%\gel IdSR%tbFT@t”X or implant.
AR dg9pRdp! QucH hat %lﬁﬁrat{bnp%&/&t%r c@ﬁidﬁ&éé’namslow-release

di spersion I n an organi c sol ven pon | n[] ectian

bloﬁegr@éam@@@lvm@hbaaeﬁéiebvqgﬁﬁysée@ &%Fﬂr SIpTPIgsksS &y Jehed Pat.

Abbmnm&@ooab@@msqws' te, causing the polyner to _

preci pitate or gel therebwtrappl ng the agent &@)ﬁ in

a suSush nedr @plymesbasemht d ag¥sieNs) gpreralihs SoUpieey 2

tHe‘?%&é%ﬁ@é]l tﬁéeﬁﬂl fa&é#'fttl_s@ Naigdohidd d?@%p@ﬁs@ﬁ i 8 fielvableh Biodegradable,

msrl mat ri X he matrix slowy erodes by

thﬁj@‘ﬂ@'ﬁ?@ rolyher soldion s Kispetsiondp aear%nqueme%m iegtion of

tr%dEBrﬂﬂ)o%‘itfof’\t e orgdhig sg%ﬁpa#fagesvm@morﬁmﬁe ﬁﬁ&&%ﬂté’t@t EAlsing
ner can control the in'vivo rel ease of the

thﬁge@lvmgo therawtatea@r 99letheeaiy RUBPRIAG (the agent(ship a sustained-

r&BAdd Yep % 05 é‘f‘?c s biaS&ithsdGldntigr élca¥ed &y Bifﬂ}éidi‘ﬁ‘%om and

sust ai ne an active agent(s) in vivo

emsinnaichelie pmlvr@arl@fm@trmeTm traatrx rilavlyn edesediyc B!F’rBUF@t and

elEhialRAbis s Peal frBPneFiH ey Slogdmrﬁiskréﬁcg? Wﬁblégular weut;ht and

agent (s ul'd result in poor |ocal toleration

chixesatration efcths polymger can rQOnF@ltthQ)ﬁb vighepleasel o the rﬁgﬁﬂt;f@ as well
f vai |l abl e for efficac The

aE?’?ea@x%HiH@éuoﬂ ra@g)gﬁémﬁ%%rr&atl on nethod offers ?/s that it

m ni m\z@@lymerm@ae@ dgllwenesysﬁﬁm PEvides systaingdtrelsase jof an active

ggrlnt (ybl?@r 5‘9 p%ho@fof htﬁé%tﬂqﬁlntrﬁﬂrﬁ o rtaeﬁced burst in a
er|o time upon a sin ocal

patl@rém nemi thm@f p°olaygﬁebur§t @)ﬁgﬁéﬁﬁﬁ)l\ﬂ@ub? epHlt ddoesy local toleration

¢68Nbasa) ré@fekgeﬁfiomltﬁrge?ﬁﬁj%hb' Ahitzb @ HRb@HH Gregent(s)

rumto coagulate or he conposition Iinto a
agailabte, for efficacy. The advantage this administration method offers is that it

minimizes or reduces the initial burst, but still delivers the agent(s) at efficacious
levels for sustained periods of time upon a single local injection.

The polymeric system is prepared by contacting the flowable composition
with a gelation medium to coagulate or gel the composition into a solid,
microporous polymeric matrix, or a gel polymeric matrix. The flowable composition
contains a thermoplastic polymer or copolymer in combination with a suitable
solvent. The polymers or copolymers, which form the body of the matrix, are
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m croporous polyneric matrix, or a gel polyneric
matri x. The fl owabl e conposition contains a
w0 b@sioepbasti c pol yner or copol ymer in combi nap¢DIB20d4/(494013
a suitable solvent. The poF£ Arers or copol yners, which
formthe body of the matrix, are- - substantially
i nsol ubl e, preferably essentlally conpletely
i nsol uble, in wa nd bo fl ui
sobtegtali 1oty Sieraathl cme A BB IR, Py MatsroAn
bodfy fuidd. Tak ﬁhsﬁ)ldbﬂlty‘ Sfrthé h@trﬁmﬁdy@nbﬁlds ited emstorods &lengle site

fo AN S SaRa o6 RSP B BN BT 5 BEPJEIRgP e 210

bidtohipatible RfdAsheghddale &iti/crabioeredible witdinTied bodyhef an anlmal
bi ode rad t| n enables th é:sa i ent

t t
e oy GrtTE The DESREAPIoN Aahde tecrrtiehblc FREpaTE aR] Sxcrete

thé‘ QSI‘}m%ﬂ& nﬁalﬂl’f YObchl theeeMAls . noBesRLURe stiftical Fapvaal. QBecause the
stem are Dbi atible, th

osition and po cO
floyig rqqnm?S',H%@EwO% BHIEP S HREBAIRIRGIR SN process
angthié Presehtd bntrfehﬁalmsy@@nmhmaué ®odyldsindntade bllsstattial
irritati on or necrosi s at

tisglemgation o raﬂcrq%ab#@sgm'antn%» W%CQ@P%%W hfmﬁ fgesent

inv&hition fs! m&@rmﬂé\mb@c&hﬁ@iﬁdmfdlﬁeﬁﬂpmbﬂﬁbdﬂv tissues.
ti ssues., Suitable thernoplastic %mers

i nco‘ﬁ%taplsttwmqu@%c P?n‘bém%l fpamﬁartppr%z Bﬁ“"?ﬁ‘?ee Solid matrix of the
coﬁﬁ&?erdqleleﬁger g@%ﬁ? YSt eligy, e ﬁ@ri‘n@&eutﬁbw nmesaphtisel " and

conpati bl e an |odegradable by cel Il ul ar _acti o

bieglearariablechy erllulsy astien pyd/en by e aglioq {fbodilyfuids. Exarg;/)les of

ap@mynaiy Itr%trrﬂoélbﬁrd”@&gﬁéisl mcm@by;smyé‘stéra Cafugiels PANdy rsdRbéxylic
diols and tricar lic acids or of

acwdpb@dyﬁwxgarpe%%.aﬁds SHEh 2% PoVIaFlides i Rpblycolides, and

cop8lyiratsy glddt eﬁloreaPl‘éfé?rQEQ a6 el %bﬁh@ﬁsed\@né €opolymer, poly-
pref er abl y nprises the co

lasropr IS 2 da DB MWD S i) BYral G s facti

an'd@}?bohé’ deia! Ylfh'esourﬁro@‘i’éléﬁs% J)f&ﬁl%'c‘bpélﬁ}ﬁeg e Bé 'nﬁmﬁﬁié’d further
burst of release of this caopol yner_ can

byﬁrh@w paditieyofRaietiensl xq%(P&ﬁ:h tp FQTH‘ RSP ped- ﬁ%p@ﬁ'ePLGH
gl yql‘%fe("rp E@hatbRalk %mphE@ pBEfﬁcﬁH\é% Cp’i:ﬂ}@;ﬁ@ﬂoIPQ‘eQHand copolymers

Preferred materials conprise p 'act’i des

theseply Jihese PPUBISTs GatHbe dped mw@mtag@r iBdhe Polveee sy ey gart

be%éu”sebﬁwéfls%vsi Qx&%ﬁn&é&ﬁnybaﬂnbﬁlﬂﬁ myﬁ@au@/mn@n‘f Ierhyoatrstsue
because the%/q)show excel | ent bi'oconpati bi |

|rr|,§ﬁt@5u@§aqnma ry nepnfosgn9r tokicis ke the ,prqsgf]p%ﬁf water the %olymers
prbcmc]ealglg‘ﬁi‘,t AR glyBSIRr R, Fespctilehk i whitlY ard Reddhe n@ieﬁﬁﬁﬁ@& The

wat er, the pol yners produce lactic and glycolic
po%acade$ ©3peise Vatajporale ghcelide MeRamey toreankBets they . resuiting

poRPhoHoAdef ot Ahedb 38 VIBROGR0NSS Brel HLObd B TBRP BHeckifely

Eﬁ? yneric degradation. These
coptsphihe rate of elease ®f 9@@1"‘ frem the pelysericisystess petbegayse they

re&ﬂﬁh I !oEQ‘?’etreﬁﬁ& Sfthé Q% ?aﬂﬁe %ﬁ@ Bf {h%)snfa P Rdrhi %tratlon
po

meric system and Decause r esul Iint | ocal
r et eTrha %swtxﬂtty ohaisgtyiift ¢f<) thafm@m\%st@ nfdyr@ﬁr g e @g@rél%frolvent

of AHTEEhSSLiRn V&l vary according to factors such as crystallinity, hyd rophilicity,
capacity for hydrogen bonding, and the molecular weight of the polymer.
Consequently, the molecular weight and the concentration of the polymer in the
solvent are adjusted to achieve desired miscibility, as well as a desired release rate
for the incorporated agent(s).
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The solubility or mscibility of a thernoplastic
polymer in the organic solvent of the conposition wll

WO a00§/060agDr di ng to factors such as crystallini PGT/IB2004/004013
hydrophilicity, capacity for'®hydrogen bonding, and the
nol ecul ar wei ght of the polynmer. Consequently, the
nmol ecul ar wei ght and the concentration of the pol yner
in the sol vent are adj uste | eve desir
i sciif | flawgble; cogpesiti gl,%‘mPaagtlcelpB'é(EFr’r §oeph, apggthe
g%é?hﬁ(@f B@lrnéﬁfé% Q%éﬁlé f’rIbWEBI@ Sueysmbe. eAQidﬁWnbMQrsom‘tlon of the

er nppl asti c

agasp} irs @8 arggﬂ'stﬁ% vent &@%}%ﬁg%ﬁ%n hﬁ)@aﬁBW@&E%cﬂ?éVmer is

s@ﬁ%ké%ﬁlla@n sefublhéh Qlﬁ@"ﬂrgéf)lclébl@ﬁt Oﬂﬁﬁnlpﬂ‘acﬁﬁie\ﬂer&f the flowable
preferab tétresu ts

e thernoplastjc po
campasttiont hg begy. B¢ solvaNi diRsIRsiefRIL! %%C\»é‘?ﬁ" Sqﬁ'&ﬁs or gels
top*oﬁﬁetﬁgrﬂolﬁrﬁerfchﬁlsfénﬁ)wahhﬁ 16O BROS(S) iviathirl Btselid ke dePdhvlymeric
t he sol vent dissipates and the polyner solidifies or
mgg|xs to formthe polynmeric system having the agent(s)

Wt g Be@sthi ﬁe@rréd Qf%lynﬁé?ls,yfﬁér hfoldtBlaF |\Ma|ngQ’5f @Hﬁ talyfher or
preferred po@%rrers | ecul ar wei g

CoRAIWIRE TS aiusiehis) thm § r%'lﬂed’é fBept Oc? *Bé‘bth (h‘f" H'“’}?r?"&l’{bsé"os'ty
a9f |ﬁ%\éﬁlteps/g”-) fop el SushihdthRI&RE ofi the Wonk Ygrowth: prdrﬁotlng

deC| Iters/d) for effective sustained rel ease of
corapRungr Bhg IPisRbiaiR Pintgleasaeh thedncorpriated sogal(s) r%&cgrsoat an LV.
of ?ﬂ)(ﬁ@s(ﬁ? Qébc;u'f'% do@%%&h@ﬁ@@o@%‘&é&ﬁa}r W&%ﬂﬁ 8r @lbo@tno B. (dbout

out @ga out 8, to about 16 nmol ecul ar

2580k ybcmt 48 th@e@llqra/vﬁfﬂht) byt eanovary daprndingaen disoparticular

cOMb G2 br WRI 88hbositl FeRMAR ! ssErRE RdisNereRriadt R adjust the
particul ar conponents of the conposition. For post

melesulareight of; tBe peluner oeipoui.- 3 dVur ap RHeciye ausfpkied release of
™ Hf( )of the polyner to about 0.2 |.V. for an
ef ectlve sust ai ned rel ease of the agent(s).

pol yEorLapattPletartidn) i 4 lagtideden-glycalrg pelymes Swpyhélpe desired

e%h%mwe%%ﬁ rggéé fsegbém'o?ﬁ % %rboweo ahltvIr VB Ean ﬁva%@téfbout 0.2
of about 0.2 bei rhg by

beingf prafested. THbe nmp@@ulaarwmehfgm‘ é)f pelypel \aaer b@aﬁn%ﬂe

c P{,br%qi hde@nventional methods. Especially
pretrerre commerci al l'y avail abl e thernopl astic

poI y Fepecialynrefeered h ecqrometsidlli g available cigongntestian pelymers
érlgeafh'eQ‘oﬁ’(#WI @8@L@5ﬁ2&bﬁ}lﬁ&%ﬁrﬁ AGhfo \M‘ H&tl@@m'dr%féo%tamd

cosit commer ci al aval |

Wﬁh @mlmﬂﬁtl Vrlﬂjléﬁlt)d PIPOHED A g (QS@'D@BW‘?@V am@dﬁzpm)Bq@@rmger

T

PLﬁhleqmquymarsmtbm 1 yatiss ofdpetiat arwl @y@llm geidoyinan Etheren viscosity
oPHESU RS 8i/d [ QUMBSERIY BRGERblREh BEBEMIRr frRMNe¥ RS Copolymer

RESOMER® RG 503 H)(about 37,000 molecular weight); PLGH copolymer with 1:1
ratio of lactic and glycolic acid with an inherent viscosity of about 0.4 dl/g
(commercially available from Boehringer Ingelheim as Copolymer RESOMER® RG
504 H) (about 47,000 molecular weight); and polyethylene glycol (PEG) end-
capped PLGH copolymer with 1:1 ratio of lactic and glycolic acid with an inherent
viscosity of about 0.79 dl/g (commercially available from Boehringer Ingelheim as
PLG-PEG) (about 52,000 molecular weight).



10

15

20

25

30

RESOVER(r) RG 503 H) (about 37,000 nol ecul ar wei ght);

PLGH copolynmer with 1:1 ratio of lactic and glycolic
wa@ediod/ogudph an i nherent viscosity of about 0.4 PECT/B2004/004013

(commercially avail abl e f r o#PBoehri nger | ngel heim as

Copol ynmer RESOMER (r) RG 504 H) (about 47,000

nol ecul ar wei ght); and pol yet hyl ene gl ycol (PEG)

endca PLGH copol rati o of

ol oo SONETS siroRveeh I HiselrerroReleokarTosRicrR LAk Praerably

mrhgféﬁwagp B6daptatle, dididniatilef baMVRDalssipageintd badilyhfuion in

as

(about 52, 000 | ecul ar
siflp pyenthat é*aﬁaa BPEPS F2%308 3 ?Yﬁﬁalaa%"c't:'/@'tgﬁh%’@é‘?rt@BQng from
hugh@ Mtﬂfl@rt@hhébllm@rm%%%ly Cthe) @@fs‘@nblabsl'eﬂ’y little, if any, tlssue
i oconpatible, and will dissipate i ngfu%
irdfation §u@ﬁcr10ﬁ'atattthé>ﬁ'tﬁé3f B2 pFO8" %nﬂlﬁi&?%'y referably, tne
sSRHH RNl hbYe iah 1a48t 8rmihAfdidegrder sMvétes BbIMbIBtQI WHen the organic
i nsol ubl e. Preferably, thet(M cause reI

sqlyenk iy waterdaspluble of i iMinmaty spldeleds;wa g, boluptenjstowty

dIEB@rsé rﬁdh‘ﬁth@ﬂoﬁéﬂe'ﬂﬂﬁ}nﬁ’éﬂcaédn%bsﬁBhefrﬁé &bét){t willniee an lmplant
solvent will have at |least a m ni nal %ree of

thab | dyrng ,tl@g,coqm%ﬁf tt%gfeomgaﬁpetagb\{qmﬂg an’@ nts of res&@al solvent.

PHA&bIYI ﬁ%%r?@’h@s&ﬁedt%a%ﬂh&@r&aﬁé t6 ﬁlg%@e?réerbf\/\ﬁétérf soltiiiRty so
sol vent Wi | %dls erse fromthe

thab itymi facdiely sligressa from thwe'ym@ge|°9nwpﬁlr'°rb@t%\ﬁoﬂlh‘pf'lﬁq’ﬁ Most

pichéhbly Jiel Svdnh GispeidES fa 'fFo‘Pn tHe' BolyriBic @&ﬁ%@éﬂfbn so as to
vary| ng amounts of resi sol vent . Preferabl

qgelgB e sa| Splichtimplest. aCﬁ%’@P'WE Vi HiegAisagr§ioge 0 fv)isob(ﬁf‘terthe
tr%%H@béﬂct YooRndrNabadulatdd | dr @al@,l ||rﬂb yth@: SORY S;ﬁ)l)frhé]m thstem.

ymeric conposition into bodily fluids.
Plﬁﬁf@?éh’aﬁﬁﬁ {he thaenaphsiie RelyRIeS 5@@%@6& 0 m'yewtrd&ﬂefw causes

phre! ﬂbﬁ’ﬁét‘u& GARRAARE thoRfhe? Gydtef. 1A BUbSIH, Ynd AbRLBIe SO sition
Inplant. Concomtant with the di spersion of solvent,

ceriainingelheBpeRiagiccraNsmepIverta gaf A985HD)r Wi dPEM i & perou esolid
pélgrlnleFj g&lemmrﬁlléb S¥iEnethe Edl\‘f:‘efrﬁrlé‘@llé{htlyaﬁlafe‘q%oluble or is water-

ermopl astic pol ymer coagul at es, sol vent
ingploler dherolvani disbersioa may regyltol wet fﬂrrﬁat'cme oh& ek porous

infSACH? if §Sme st%éHtl femalri3Suifh tﬁé"‘ﬂjﬁblﬁnt‘: fﬂm%ul{ fr@t? be formation of

containi ng thernoplastic polyner, solvent, and
aggbimplant having fewypPh&P§IBP-0us sol i d pol ymer system

Al sogihign §d\f°en%° ﬁéﬁﬁﬂé ’[h%sélllq@ll?)t loYgatfd @bmpelindd ‘?neeﬂﬁg the

is waterinsol ub e sol vent dlsper5|on may resul
faregaing crl’r@rlﬁat\u asnetly areferred splverdeompaiises Atmefyi- 21pyr§@1|ﬁ9ne
(,$ Xrg remai ns V\/lththeirrplant, the result may be
orfmati on of a gel | ant having few or no pores.
Sui t abe esalanieerfors thﬁhd erqeptastie edinegli Bowalarfagmpositions  are

I
c &@g@ﬁ@@%ﬁbmﬂga %Bpfbfgﬁst@ &Qul’iftytcﬁr’ﬂh@ pcﬁyrﬁ@rn%ﬁé‘ dofvent.

yrrol i done
L()\rwp)“nolecular weight thermoplastic polymers wﬂ?/normally dissolve more readily

in the solvents than high molecular weight polymers. As a result, the concentration
of a thermoplastic polymer dissolved in the various solvents differs depending upon
type of polymer and its molecular weight. Conversely, the higher molecular weight
thermoplastic polymers will tend to coagulate, gel or solidify faster than the very low
molecular weight thermoplastic polymers. Moreover, the higher molecular weight
polymers tend to give higher solution viscosities than the low molecular weight
materials. Thus, for advantageous injection efficiency, in addition to advantageoUs
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The solvents for the thernoplastic polymer flowable
conpositions are chosen for conpatibility and

wappsoerdat e sol ubility of the polymer and sol RENTB2004/004013
Lower nol ecul ar wei ght therﬁﬁpl astic polynmers wll
normal Iy dissolve nore readily in the solvents than
hi gh nol ecul ar wei ght pol ymers As a result, the

concentration of a thernopl i,ssol ved i.n
R8O vaId: Jhe FERIPCHs $oaN RE? Sres SPRBRTHRCH, ﬁgﬁh@t pplimsy in' the
sdNENn BRY cattdiidd. s nol ecul ar wei ght. Conversely, the

hi gher mol ecul ar _wei t her rmrglfast

) gh i.C ﬁ Ig/bzlrers wil | th
t endUpen éBGHPAOE heyeplymer systerifiam fgs el gampegition, the
ag&t(¥) |b@&brﬁ€§ ﬁ%hﬁfrat\é@'nﬂ%t thehgsIjraeria siatex. pma‘nﬁgmon of the

reover er nol ecul ar weig
figyyahle ﬁP@H%?‘t'%ioufgf'B ﬁh%upghfwr't:.saé%teffhgw Sg@ﬁw reidated 1dm

th@mrr%ﬁ%l ah‘ﬁ’toWEHeg RbjaeBhtEtitses . of Tiugds bYr diffdyiant &@r Aégradation
ection efficiency, in addition to

g ddRNPWAtORSR th%ieemet:w%ff glspicap influegtr relgagedidhe

{%?r’ﬁtbathé ‘é‘ﬂlrr@ﬁndlﬁ@s BPly&ditrolldy e, Fel eRamplal the ?olymerlc
con formati on of the pol rrer system from

mefix qandwafsir@ulefsﬁﬁ@gfegraea afteian afiesii'e SH/gE sdiRRNTal amotint of
tHeNSUHRES & %‘ﬁads@& Qrdfnﬁ‘ %@Hdﬁ?@ Mg ”’ftllédsé of'%& %fgent(s) from the

I nsertion of | owabl e conposi tion
maBixy e be V§9%<i évh fqr r%aﬁ@@ntﬂe%fO'P§"'We?fetQ§éﬂeﬂK%9dﬂtW?éer the
dlgﬁfbﬁ’uéh bhthe btoh@ g@&hﬁ%ﬂhoﬁﬁé&é’rﬁﬁo&ﬁ WitHiv e ﬂﬁﬁtnx or the size,

fusion and on nech sns. Mani u atlon of
S'ﬂ%ﬂ@sé°ﬁ?§t§h§ﬁ|”§ﬂi§' anéalc@ﬁaraﬂﬁlpllltuéﬁé@ P@vr@a%@aw ameng other

fRUFOL 753 rél@ééé Bhﬁwes H@érﬂ{éﬂqidﬁ%h@'ina?m@ ntemtdied réghe to its
For exanp émarlc matri x can be fornmul ated to

'“b@@”ééﬁéeéf'ﬂ/éwm@rth%w BYer Poleaylar aveialt ks pranide 1 degireq Auration

afd rdiber RpeRE(s) is released fromthe matrix. Thus,
re[ease of the agent(s) fromthe matrix can be varie

ed
by, For exammp|eprefaieedsersane frm obtheagenigletompsises A lyophile
thBé §bco de.'ﬂt%té?i Whth 'ap%lh%h of FLER RORMAbeidd ﬁarrmnaranas The

nmpoun he matri x, or the S|ze
dmg@sfpw cogarsmg q>f| the lyonhiizesi orpuad bene wmsf: ($¥rigge A) and
aRBIBR of fi?er i Qééb‘ﬁﬂ sfyﬁﬁé@(s"}/nnd_é‘g) |§|kﬁé\§ﬁ a8fthe A/B

t he ag ent omthe trix 1s cont ro relative to
recpsstitnm @yﬁterrat éhey cvratesvtlsngf t beth péY"jﬂ@@ﬁ ﬁfﬁ dBixpdr together

m‘ﬁﬁ%eas e); ;5},._0‘? rté’ﬁbéjeedﬁlvg%ﬁétrcﬁ%eg%@é | A3er "f‘é%n%ﬁhﬁ’orpfthet %ontents

or exa pre erred osage form of

aggg&rangieired dnpra g@@dwtw dp#ing esytipge dorr deltyst i het admigjstared
dgsa}%l r#'\Q NiPhe BLEER R AR m@%ﬁﬂﬁematﬁﬁ‘dﬁgp%%cﬁ\t 50fhe C-BEI?plound

orm consi sting 0 I'Tzed conmpoun

with é’Lﬁﬁ lwngP(aéydeslr@bstmngﬁﬁcpfafos @xémlrpl@nS and PP @gA/m! fngA/ml
rdfBrsPtoSHEORE: S¥b] 'Plf RS sBiurd Saik P‘Hnofaﬁlet ARNAER. The

reconstitution Sy ten1 he contents o Syringes
desagenfiorads apgearierel (sngredikoutangoys, ||@ffaft"dﬁ‘-‘§l% eordeirarpegujiary)

s@dtaiRbd. PE8EseS iridttiof foP Nlodd? GRimSitibtationOFrhid REMBOIMEM S slow-

release polymer matrix (depot injection) is designed for administration at or near a
site, and is not intended for intravenous administration. To provide adequate shelf-
life stability for the dosage form, a two-syringe system (A/B), as described above,
may be used, preferably with the sodium salt form of the compound. A uniphase
formulation, preferably with the free acid form of the compound, is a preferred
alternative formulation. Based on the agent(s) and polymer stability, sterile filtration
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are transferred into a graduated dosing syringe for
delivery. The adm ni stered dosage forns will be a

w@odoaneasr and wi ll result in the di spersi on of P€TIEB2004/004013
conpound with PLGH in NWP at8esi red strengths of, for
exanple, 5 and 50 ngA/mM (nmgA/m refers to the free
aci d equi val ent of the sodiumsalt form of the

agent (s)). The dosage is. a teral
of T gl a0 e 01 e  Pebdr b ey favs Be Sbreferred for
m%H%@ﬂuﬂﬁ‘@ ars%d@@&%rllerl:lbr@@ddt AR loh@ @ntb@dfﬂenﬂdﬁé ﬂ?ﬁge&bﬂntv Ban be
is conpound in a slow release po r matrix
TR REETShAn SRS R SoPte ST Y ARUF s BPMEHIGoSnges
filfdgtvfith B q&dpﬁll@ﬂirml dFtten 8gshtfsPin driet ouier BAY $he polymer solution in
adm ni stration. g%ow de adequ

thet s HW(}“fQﬁ“V?Wéx’(H‘ nRje SYSiemS: T8 W&?'Wﬁfwd% WQF‘&%H“O” of

b&rﬂ ﬁ?mm@%r&ﬁé‘tﬁ g &ﬁ‘ﬁpcﬁhﬁ@&%re m&ycrkb@d Uﬁ %dbll%ﬁfm'ﬂhhtématlonal
the sodium sal t

f or
PaisAPBICABAN PHPISARr by Wep O/ 7EHE3. (BT Heitipds oF ABH aton
ingRde %Héﬂadﬂnﬁns@ra%r@h? "r’ﬁ&ﬂmﬁ'tb argaicule shé bﬁuel%fy%y a catheter
Based on the agent and pol yner stabilit
tof A Q'Tﬁaﬁdéh'@ﬂa't??@”ﬁg%ﬁ%%)beafﬁél”qi T 468 abrainichel a t‘\ﬁe'lcaflon No.

66BBY HEBS, i Nt,\yé?ﬁbm bsopreferred for manufacturing a
stable sterile product. In one enbodjnent, the dosage

f or nTbaAeasINgariT Al L cBaaipss HispReRs e i oarporated by

r@é@ﬁ@;@ﬁ%@p&ﬁp&? cont ai ni ng syrl nges filled wt h the
'yophile formot the agent(s) in one pouch and

pol yiee cempeHnds ef fQﬁmtJH’e(DoWﬁé’tmdé‘éﬂ?éhereB‘e an g}e)pharmaceuhcally
afﬁgﬁaﬁien?e\'lt% of %&cﬁﬂﬁoun@@@n@%?d&ib% i bbrb?epared accordmg to the

|1zati on of bone growth pr ono %x ounds are
alpR

emrajanywathﬁtlp rouksisi displasepdmthers@emgs |aaﬂ & hereinbelow, as
W%ff@!s b afh'epaoerHHtldn‘é%r‘gQﬁic 'H%pa%@ Aethdd8 Rnovik Wbpﬁ@éﬁt@@' fight

adm ni stration 1 nclude | ocal admnlstratl b
of Hjeciesirphdisgostrpaio PraPherditans sl iyéne; R?&Vﬁnibw aThe methods

t I
SGEERELIT ffent et s RAfRos3 ™y chpimtly e
instanéingentiop @nd 2ppNot to ipp sonsimied inyy reanngr as imitatiopg thereon.

Nos. disclosed herein argcgpeiporated by reference in

their entirety. The conpounds of formula (1), t § kvl
gﬁﬁgugs thereof, and the pharmaceutical » acceptib-e@ky

of the conpound¥Cag)aylodr ugs, may be/prFepared:
accordiogg to the e lary syntheticyf 2§ Jet-aded
in the SchendsN an | es herei nbe|_| w, as as by
0

venti onal F%;an(\t) prep t hods \kghown,

r appar in_light t he insfant diﬁiosure to one
[ ski F{OH;RT he rel eva e net hods

di Ncl oded ¥ the instant Schenes Mre Nnterfdled for

pur p(eleles of exenplifying the instantyjnvention and are
not to’be construed in any manner as limtations

t hereon. Scheme 1

STEP 2
H,N-(CH,),-X-Y
(Vi)

(Vi = ()
DIPEA; DMSO; 120° C

In Scheme 1, Step 1, 2,4-dichloro-pyrido[2,3-d]pyrimidine (IV) is reacted with

an appropriately-substituted benzylamine (V) in the presence of a tri-substituted
amine base, such as triethylamine (TEA) or diisopropylethylamine (DIPEA), or an
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P(C 1-C6Jal kYl STEP 1 O C -C6)alkyl d u, y/ VvV _1

HN' STEP 2 H2N-(CH2)n-X-Y (V1) (M) (1) DI PEA; DMSQ
wa2@5@14m7 Scheme 1, Step 1, PCT/TB2004/004013

2, 4-di chl oro-pyrido[ 2, 3-d] pyPinidine (1V) is reacted

wi th an appropriately-substituted benzylamne (V) in

the presence of a tri-substituted am ne base, such as

triethylam ne (TEA) or diisopropyl ethylam ne (Dl PEA
argmatis BASaLFap Ry mesTEwe&s;thfylﬁ.tm"f?in #ﬁ%%q? @a&??'%fr@'%@o"c
sdivent, C@dqyaﬁrﬁ&ﬁ&rﬁﬂi (Nréom)pe{h@hola FRORY)! biC issptopand!, (IISAJ)SJhat a

as net hanol (MeOH), et hanol

oA UG Sl
fﬁ%%t inlf@ pgeseDn'b@fo? rlﬁbtb( in teﬂ%nbleélcébd&ﬂ rcbé?m eérhpsraRie (RT). In

resence of in ethanol at about room

Ste@rapg]ediegulgnq mr)denqsq{logtpgpgugt Mire thensgpéted &nth an appropriately-
S&gm%as‘éﬁltﬂh@ Su@%@%raééﬂcb di & thil3apsthRad bRfhebdsd, ith as TEA

B riatel stituted amine (VIl) in the presence
oro T or. SuLAEMElR SEsRNSusE aapwiding,dn gffordeamppuns| gEaThe

n ar SHEhg agoRY T hetofe, sbiderdf fQd as NN-
re%tld;h § erB%;é"? %ﬁégg%cyfon Iﬁgl@%’éﬁ*gal I ?\heffect ed |ars1 a

dlpr@tryﬁormde (DI v edimethylgelfoxide  RDINEP)e Wmlpmﬂida’@“e or
{@Mﬁé Fbﬁ%lé% eﬁ%’éfﬁ@re( QH@% from about 60° C to about 250 C.
met hy sul f ol

pyrr ol | I none, ane, at an el evated
Preferplly atharreagtion gs ﬁg‘eqft%m B guiesenge of DB duPMBS) abetween
agﬁ%ﬁ@@ %OUEI\/%O reaction is effected in the presence

O at between about 90 C to about 120 C.
Al t haithstigBoBehese] 1 Higs hieearflepisiccee@ discraetdepleatprocess in

whith Wﬁ%rﬁ‘%d%ﬁé’@ﬂ B Ié&twéﬁdqthbﬁtrﬁé Ry @4 &nﬁ%‘)@/llj & has also been

I'Sol and' then react I't
fouhé gomnesient tuprepaerandieach(IVi & %fﬂé']ﬂ’@rﬂén'aﬁ é\/ll)é'aétsmlecetep In

su Oo?bééésv‘érjf SorBi &ﬁve@n glréfel‘aﬂly%)m@ 95 %ﬁﬁ)ﬁc@%ciivél* His @HGttbn is also

cess, an aprotic sol vent referab

l'y
eﬁeq&dalyéhie preﬁe@,cercééﬁPE/ém PYSE) @@ tempeiwe of hetv/ﬁen about 90° C

f DIPEA in DMSO at a tenperature of between
tOD%Jb%%F{%%C?: to about 120 C. PREPARATI VE EXPERI MENTAL

Unl ess noted otherw se, all reagents enployed were
obtained commer CigiHBARATIVE EXPERIMENTAL

Unless noted otherwise, all reagents employed were obtained commercially.

Unless noted otherwise, the following experimental abbreviations have the meanings
indicated:
AcOH — acetic acid
dec — decomposition
DMAP - 4-dimethylaminopyridine
EtOAc — ethyl acetate
hr — hour(s)
LAH — lithium aluminum hydride
min — minute(s)
MS — mass spectrometry
NMR — nuclear magnetic resonance
THF — tetrahydrofuran
p-TsOH - p-toluenesulfonic acid
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Unl ess noted ot herw se, the follow ng experinental
abbrevi ati ons have the neanings indicated: AcCOH -

wae@tiel4ati d dec - deconposition DVAP - ‘ PCT/IB2004/004013
4- di met hyl am nopyri di ne Et OBE- - et hyl acetate hr -
hour (s) LAH - lithium alum num hydride mn - m nute(s)

M5 - mass spectronetry NVR - nucl ear magnetic

resonance THF - tetrahydrofuran p-TsCH -

p-tol uenesul fonic aci dPreparation 1
Prepaigfio i o- pyri do[ 2, 3- dl pyri ni di n- 4-v

P- (3. %@hl%"—@@&ﬂz@@]gﬁlnﬁldlﬁ ﬁ!ﬂ?@, diteRidxy-bekzydeimitd on

of
mol To Aridirad §o@t'¢ﬁaPh%ﬁﬂféﬂ#%erpgrqu?e”%%ipyin@lnea(& %qj ynmol)

arﬂd73 3Qimbthokinehkyimifd (1A, add/nolEA J04mI EIOH&. RT W@(Q'aﬁded
pr eci |tateformedthat was filtered ‘?FL nd wash dpl
TWr\t(ﬁ naleli’& TEnenely 1 pregieitate jormed 4l vasfiligr agd @5’36'?9 with

ch(ﬁ" EtéHthzl%\ABQ 'Ep‘?iég@é’ne(s&g(@veaﬁS 4 ctehd fitle é’ﬂi’n 5@@2(@)&%)&1 solid.
mpd@5°ng;ec) HaNIRy(DYRP- degag)w 'T%H)SQ @d41|-(l} 87[8;151 25 (m,
1@0' 52@ 2H)’36.Zt( SIH) 4B (0, ¥R), @7 B, 68, MS Ghiz( %9B31 (100).
_@_@LQE_EO pyridor2, 3-dl pyri mi di n-4-yl)- (3, 4-di met hoxy-

benzy 2 CABI S b S-& @Hq‘» Qﬁ@!@&%&-ﬂeﬂz@ -mRdrer
guns%w reparation 1 USINg

appr ohisi C@!Twogtlchwaﬁ@epme@m al @anrqu_q{lemgpmhf@)degpnbed in

Pgodrthn 10 dpribrrife sifho gl N, MOy o5 Yk
8.0rthia, 1H) 8.7384, 1HIODD (s, AH RS &, i2bh, 46 (d, 2H), 37 (S 3H)37 (s, 3H).
mda | - phenyl ) - propan-2-ol To a stirred
M§ (F\ﬂ %gg {1 hydr oxy- 1- met hyl - et hyl ) - benzonitrile
Ptedatatipn 312. 4 nmol ) in 30 nL THF at O0OC was added
dropwselON%@Eﬂ ?é MJ’ I%__m’ml) The
m xture was all infholidind-Sfe i7ad en refl uxed
for 26 avtiredTsndution of 4-(1-hydroxy-1-methyl-ethyl)-benzonitrile (2.0 g, 12.4
mmol) in 30 mL THF at 0°C was added dropwise 1.0 N LAH in THF (26 mL, 26.1

mmol). The mixture was allowed to warm to RT, and then refluxed for 20 min. The

mixture was then cooled to 0°C and quenched with 5 mL MeOH added dropwise. The
mixture was diluted with 300 mL chloroform and washed with water (1 X 80mL), dried
over magnesium sulfate, and concentrated to give 1.9 g (95%) of the title compound
as a solid. "H-NMR (CDCls) &: 7.45 (d, 2H), 7.26 (d, 2H), 3.83 (s, 2H), 1.57 (s, 6H).
GC-MS (mle, %): 164 (M", 15), 150 (80), 132 (75), 106 (100).
Preparation 4
3-(4-Acetyl-phenyl)-propionitrile

A mixture of 4-(2-bromoethyl)acetophenone (2.0 g, 8.8 mmol) and KCN (O.é
g, 8.8 mmol) in 30 mL DMSO was heated at 75°C for 4 hr. The mixture was diluted
with water and extracted with EtOAc. The organic extract was washed successively

with water and brine, dried, and concentrated to give an oil. Chromatography on silica
gel eluting with 40% EtOAc/hexanes gave 0.8 g of an oil. 'H-NMR (CD;0OD) &: 7.9 (d,
2H), 7.4 (d, 2H), 3.3 (t, 2H), 2.8 (t, 2H), 2.6 (s, 3H). GC-MS (m/e, %): 173 (M", 20),
158 (100).
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m xture was then cooled to QOC and quenched with 5 nL

MeOH added dropwi se. The m xture was diluted with 300
workooské@sdf orm and washed with water (1 X 8OrlpCT/mB20@04013

over magnesium sul fate, andZoncentrated to give 1.9 g

(95% of the title conmpound as a solid. 1H NVR (CDCl 3)

d: 7.45 (d, 2H), 7.26 (d, 2H), 3.83 (s, 2H), 1.57 (s,

6H) GC-Ms (me, 9%: 164 (M+, 15), 150 (80), 132 (75),
PreggratiamB) . Preparati on 4

Zgg chtyb brbt 1 PRdtectHivi oBerV! gai@rﬁiﬁileiﬂ;

ronoe acet ophenone .0.g, 8.8, nmo

(0. 6Tga sirgd st ign ph3 R TRty bivise een FBlateRy 'nanHF/z%% "fﬁbiocg5 8

mﬂ)oﬁ)r furtﬁ@nedlmééit\}v'ifrﬁm’\ﬁ\ﬁ THE, WaBthddkd Bro\b@ts@ fa ﬁﬂlﬂloﬁbf BLbestyl-

.. The organic extr shed
mnmngcwmﬁ (Wtsh ﬁ%molhtﬁ\dﬂbm%&"‘ at 148 Biggreaction mixture

wh® %ﬁ&/ﬂéd’ & swhyOowsiny fo |T BVdrig)IcesB4 Q@roé?@ htheﬁ rquéhbhe@awﬁh
eluting wth 40% Et CAc/ hexanes gave

aq%Jepus ﬂQONRd(éQggg@gwlsg The geqgiion ypixtureswas (d&uteg qulth vgatgr and

e>§l|tacte% Hith BtChad trhe %'Fganlcze)@ra(:ﬁwag’ W)ashé&d@eésﬁﬂe@t wil watdr 8nd
, 20), 158 (10 Preparation

briet 4ne(d1an|9 @ﬁmeymtraten‘é@ a_veoe& o pf arpwb HWNM%(%QQM 7 i4(d, 2H),

7 Eo(d,r%@ (%95 gtd nﬁ?'z“i 0 Qﬁzo ? Mgt %)t' Mgﬁtﬁﬂ&&é}i Mig§ f(M@fé))d 474

'furt her di
(19D). THF, was added dropwi se a sol ution of

P% g%haigtylphenyly propionitrile (0.7 g, 3.9 nmmol) in
F at -40Q0C. The reaction m xture was al |l owed
to slowy war r2-MeSHmingerapvhishenlirpiopan-2-al COC, t hen

quenghed g Fol@f?&heé?% 6@% PAE &tk RS ﬁntt&EB‘fnL THF, & 0°C

reaction m x uted with water and extract'e
was abdegt dIQpWISQ’h?eSwt@amf S-éx1-hudroxynirsneifad-Athyl)-phenyl]propionitrile

OséJ C{ ﬁ ﬁﬁé@z% 1\['0051 TR EF\%?&%Q{ wQ@alloWeU TQEIOW%B?}&%T then
recﬂuxe?:{ for (ddhr. THg, reéctx@n (mixtup;a—ryvas 2h@1 c(qoledzuq)0°C2anzi @uencheq) with

I\/éO?i Scf‘dedeé_gwl%g’%p% E %%mlﬁtep\&%g?ﬁwﬁ’ \ﬁlﬁ‘) chlc]erJOrr(ﬂaQQ)was ed

reparati on env -propan-2-0
witlo vatest The etjasisl extracinwaf filtexed Airbugh diépmatenustearth, the filtrate

csn&leﬁ{rﬁgd \Me:n iR d With'&thy! aRbtaf® Grid@ A LURERLRRS SRed.5 g of
aB o]l AHMRY(ODROP) 5: Trét(y2H)eT Hy(d) 218 (), pHopi Br(in, 2H),¢1.5 (s,

0 F The reacti on was
6'% I'\&A&W %’S} W wpeﬂ 12% then refluxed for 4 hr.
Prdpardtieaqt | on m xture vvas then cool ed to o0C and

guenched The m xture

was di | ut eB S HC RN ol OO - U e propionitrilé

A mixture of 3-(4- acetyl phenyl)proplonltrlle (2.2 g, 13 mmol), ethylene glycol

(2.8 mL, 51 mmol), and a catalytic amount of p-TsOH (~200 mg) in 100 mL toluene
was refluxed over a Dean-Stark trap for 18 hr. The mixture was diluted with EtOAc
and washed successively with 5% sodium bicarbonate solution, water and brine,
dried (MgS0y,), and concentrated to give an oil. Chromatography on silica gel eluting
with EtOAc/hexane solution gave 2.5 g of an oil. 'H-NMR (CDCly) &: 7.4 (d, 2H), 7.2
(d, 2H), 4.0 (m, 2H), 3.8 (m, 2H), 2.9 (t, 2H), 2.6 (t, 2H), 1.6 (s, 3H). MS (m/e, %): 216
(M*-1, 1), 202 (100).

Preparation 8

3-[4-(2-Methyl[1,3]dioxolan-2-yI}-phenyll-propylamine
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with water. The organic extract was filtered through
di at omaceous earth, the filtrate concentrated then

waledoavedIi t h et hyl acetate, dried, and concenPCHIBRAI4/(®4013
give 0.5 g of an oil. 1H NVRXCD30D) d: 7.4 (d, 2H)),
7.1 (d, 2H, 2.6 (m 4H), 1.7 (m 2H), 1.5 (s, 6H) %S
(mMe, %9: 194 (M++1, 100), 176 (90). Preparation

3-14-(2- Met P, 31di 2- t
AN S g R NI Rk R e N R S
(2%4 tgl|$1 Itmmbl) in & Ry 'ﬂﬂ!e\/vg‘s)é@@éd e%g&us@ia s@idtiomnat )M LARGn T HF.
at a I ¢ anmunt

of t ol
Thagnixir Was dleved toawaeraﬁc §1§Fh<ent rﬁﬁ%?eﬁofﬁf %shfhr e FplUre Was
chBied W oM HueHERE With Mle BHQRea oSS q%esrblb‘(ﬁ@é Wag efilited

w th 5% sodi um bi car bonate sol uti on, . water and

wifl | dipreiogmcand wasked siBetatert Gbe tresliinde SuspepsiPn Nhad Giered
tl%lli&”&'é\fbﬁ{a%gmszeé\'tﬁ bhd @ BEbteClhalérs e matelaj BheAsihhas @Ract

soluti on gave 2. an oil. 1H-N
wes dngcﬂpvewMgS@daanpgncentr@eq ) ggﬂ)Z 449 og ap il Z-L’\IM&(@)CIP,
7(4|\£5_n 4@0%}%) 156(32:“ %PG 3.85m, %gl% 2 Men( BHE 2.8m, 28617 (m

eparat i
28) g (823*N’1=Jt|\4ﬁ/(m183%&il28)'l(6Mar102-2\06)(6®h@ﬂ/01po)pr opvl anmi neTo
tibhed sol ution of 3-[4-(2-nmethyl-[1
oxol an- 2-yl ) - phenyl | - oropl onltrl I e 82.4 g, 11
mml)lnsom_,zﬂ:lﬁ_f\m% sol ution of

1M LAH IFFEHFOI]LJK(;}?T[EHI?.&%F%% ¢ Q@E'@%B%%%Qmi@mBFHF at

t hen ref#uxe 1Xture was cool
meas qd@eﬂ: A& eplutionveiorimethyitifideropathybsilamgén ikt UPemL. 9.5

i), lévbgoe@ t\%r&tﬁht %%HL oﬂ&‘é’&;ﬁ@%ou hh&] Pk ERrixt B Sas

usp ens on MBS ter at onaceous

streact lat &Td ot/¢relght Inqueademltca@ér & bnq:ratrsfﬁ@r@damcrhéndnegmﬁt%d with

eSO e M E bl AR M B B S FBRE I BE, bSO,

agd ,conQdd)"ntrated (o Give 264y of an ®il. t-NWIR) (COLIy) 8( %7 @HRH), 7.25(d, 2H),

COUARE R iy Lo R

@@[ého?ﬁr‘l of | uoro 1- (4 |odo phenvQ@ et hanol To a stirred
of yi (?so'mx%ie) 1 é%lo%g

tri n’Erbhayd;t(rteﬁl s‘dspmfsmmm"fm 2—$nfluara>e1 (mloafda-lﬁhemﬂ» -athand® (%6 g, 8.5
) PP GRARAL VL oTTRE  Tor 08 112 Bl
d[mhlmrob@ls(Irlphm)ﬂbhbs;bhlm‘@)pblladlhh'o@% nag; i0c43 mm(bl pand eapped (1) iodide
@a& wn'gﬁgﬁkﬁ%r gnlll-ﬁ:r Fggtract %fedI é] mi YEA. Ve hr%gdure was
deaerated briefly under a stream of nitrogen and then refluxed for 6 hr. The mixture
was diluted with chloroform, washed with water, dried over MgSO,, and concentrated
to give a solid. The solid was triturated with EtOAc to afford 2.2 g of a solid. "H-NMR
(CDCl5) &: 7.9 (m, 2H), 7.7 (m, 2H), 7.5 (d, 2H), 7.4 (d, 2H), 5.0 (m, 1H), 4.7 (s, 2H),
MS (m/e, %): 359 (M, 100).
Preg'aration 11
2-{3-[4-(2,2,2-trilfuoro-1-hydroxy-ethyl)-phenyll-propyl}-isoindole-1,3.dione

A mixture of 2-{3-[4-(2,2,2-trifluoro-1-hydroxy-ethyl)-phenyl]-prop-2-ynyl}-
isoindole-1,3-dione (2.2 g, 6.1 mmol) and 10% Pd/C (220 mg) in 150 mL EtOH and
150 mL THF was shaken under 50 psi hydrogen at RT in a Parr apparatus for 2 hr.
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and concentrated to give 2.6 g of an oil. 1H NWMR
(cbCl3) d: 7.7 (d, 2H), 7.2 (d, 2H, 5.0 (m 1H, 2.7

W@ 20050697 M5 (mMe, %9: 302 (M+, 100), 233 (100pCT/1B2004/004013
Preparation 10 -23-
2-{3-r4-(2,2,2-Trifluoro-1-hvdroxy-ethyl)-phenyll-prop
-2-vnyl)-isoindole-1.3-dione To a stirred suspen5|on

of 2,2,2-trifluoro-1-(4-iodo- phe | ) - et han %}2 g
Arsagdmﬁf'@l 230 Mg g5 18P A ot Addedm %I”DGUF& %gk HersT 5P psi
h@%@n%@@ ok bh 'alaBi%&?(él Bhas ARiaekigd |ZlenhgTbi( 798 g \A@szﬂaen

copper i odi de (82 9{}]%1
add@d'ﬁqp the mixturgshalkendodes 59 pst romaW;‘(prgl d he mlxture
egf#?%"h &étb%ae&i%fe@th%r{detﬁmfmifatéﬂbérrcegt%ie@&dgrv@ &R oil.
ux

m xture was diluted wt

Crmhn@tqg’ranhmonwd@a ol wﬂm Mm@pAC&W@%PSaf@fdeﬁ@s%ﬂ of gpgil. "H-

RETLAGEALT oty fo et dman i ggien

2l), 277 @, ), 224, 2HY Mg (i) %): 868 (M, 19345 1399, %as @9;)161

(1 O(m 1H, 4.7 (s, 2H, M5 (mMe, %9: 359 (M+, 100).
reparatlon 11 2-{3-r4-(2,2,2-trilfuoro-1-r

Piepdratigty 12t hv - phenvn- propyl | -i soi ndol e-1, 3, di one A
mxture of . : tharol

2-{3-[4-(2; enyl ] - prop
-2-yTglg -stmrexblsuldmrsm pB-Qdﬁ3€iﬁré2 ez—taﬂtg)rw hydmﬁiﬁy%:ﬁhenyl]-
1 afl
bRk BRI AT ) By g L L0 T WG oTET 488 e

hyldpazire: ihudram ((MI@ rrﬂ i B nRR0 The mbktureovasralired abBT derdkchr. The

Bl 5o SR8 S0 Yo 8003, T b

trinastet] lvéth caldchdolmg rfitleriet cand the diltetes mmratﬁdmgl%1 P4 of an ail.

NPT 3t ovBeate 2 RORS s PR 2 28 R 2w, 10

(ne,aHeNISI(mies 96)t B63(We 1826 (100Chr omat ogr aphy on silica
P el ?I uting wth Et OAc/ hexanes afforded 1.8 g of an
—%M&@Rfa' (CDCI3) d: 7.8 (m 2H), 7.7 (m 2H), 7.3
( d 2H) Trifliford-nigthar@idlfordc &mm;mmggz. 7
(35) Tossieaspiiar s syfphshegiifeger b By 130 Mo fEx 24

mL Béﬂ(ramémane -OMARYT9 ﬂ@ﬁ'm/rm'ribl)’&n%(l mlfdichtoromethbrean et -78°C
rred sus
w3 pasd sphipe A SRERTL 8 B R aPaRgR oG AT HER 7. 170
1150 ol mLSde:m@iﬁhethbnggT rg; mbtglreé a8 alj;;r\]Nég t6 slamyow%rg tn FS0over
was ,adde razin rate (O,
T o PSS DAL D o e v
drldte ah@ ahtatratBdxfougide Vers off. Id)hreh‘latbgm‘ph\ytmESNid:al pelatlating with

concentrated to give an oil. S ‘
aeome e Al el e 4% Aol BRI MGS: 8.0 (dd, 1H), 7.8 (dd,
1H), 7.3 (dd, 1H). MS (m/e, %): 268 (M", 60), 146 (60), 69(100).

Preparation 14

2-(Benzo[1,2,5]oxadiazol-5-yl-prop-2-ynyl}-isoindole-1,3-dione

This compound was prepared in a manner analogous to that in Preparation
10 using appropriate starting materials. 'H-NMR (CDCl) &: 8.2 (s, 1H), 8.0 (dd, 1H),
7.9 (m, 2H), 7.8 (m, 2H), 7.5 (dd, 2H), 4.7 (s, 2H). MS (m/e, %): 303 (M", 100).
Preparation 15
2-(3-Benzo[1,2,5]oxadiazol-5-yl-propvyl}-iscindole-1,3.dione
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triturated with chloroform filtered, and the filtrate

concentrated to give 1.0 g of an oil. 1H NMR (CDCl 3)
wa@l2003/0&49d, 2H), 7.2 (d, 2H) 5.0 (m 1H), 2. 6rPCTIB2864)004013

2.5 (m 2H), 1.6 (m 2H. M3 me, %: 363 (M+, 10),

216 (100). Preparation 13 Trifl uoro-nethanesul fonic

aci d benzo, 2, 51oxadi azol -5-yl ester To a stirred

sol uti on of 5-hydroxybenzofurazan (1,8 8 %

TEA (1S Sompourskwas pifbeiediRce MppRer(angloggus WaHPgF;éP ftion
1%‘9? ﬂéé apﬂbﬁ&lt@% BRriak. ‘HIGAR (cTIadded éﬁH Qﬁwﬁﬁ (1, 3H)

or onet hanesul f'oni ¢ anhy

7.61(s, ‘H) @Zﬂ‘mﬂﬁ)a 3810 Gﬂri) ABdhRbh.oht(madd). Mf’némﬁﬂ >(»t)u$Qs7 (M,
warmto RT over 3 hr, diluted

4%@%‘5 %P%Z@ % and washed wth vvater The

Prepgration 1@xt r act was drl ed and concentrated to give an

oil. Chronato W th
di chl oromatha%y§ 128 d“ -8 3tord él‘n 1H NMVR

( CDCTH$ cdmpeurdl welgl prepiyed in. gmadter qnqjogous % thedin Regparation
1 s.ﬁg’ gproﬁuatfzs@m@/“mat?r%s '1ARREBMSERH 0P -(m, 2H), 7.7 (m,

1R, (7E5e(mz OtH), 2,75(n0x2kt)i 2.5, 2HY.| 1. pirop2id). M (/e] S0 fitfo(\E; 40),
1 (ﬁ(?done Thi's conmpound was prepared in a nanner
% 11 3gous to that in Preparation 10 usi ng appropriate
Psdpardiomd7 mat er i al s. 1H-NI\/R(CDCI3) d: 8.2 (s, 1H), 8.0
(dd, 1H), 9 g
(s 2H) . M i G0

2- (3THe mbmpaurﬁlwaaﬂr@acdd iB Jnydnnpr arpa}cbgous doihatiol Breparation 13

3, di oneThi conpou
e S e e AR (A FNCE TR
(osﬂaytwm@dnmmpmsa(m/e %D-JrZSM{WI( @DS113D (100)7.8 (m 2H)1 7.7
m 6 (s, 1H, 7.2 (m 1H), 3.8 (t, 3H), 2.8
P 82 1 (m 2H. MS (nme, %: 307 (M, 40),
290( 30), @@(B’éh)_zoth EE66I(6L Ohrop- E’Jvma:sahd@mlﬁduaﬁéaenzo
, 2, 51oxadi azol

[ Thi
ot ep B OTRONN R ST e IBTG FTAKESUR b Brspgfpton
1d3ub‘£ﬁll‘dﬁ@§ wmbmomembﬁeﬁfamb labig b@ﬁicﬁlﬁﬂaﬂil&‘iryl dteMNiReparation 17)
fqr A2 %m)ﬂuorg 15-(4(-|ﬁgo-g}s.gnyl)le’[ljelrpln HMR %@Mﬁgég ni,g %s 1l7l-)28 :Z (d,
1I(-1M8 0 @ObH) b@ggom) 7 BIAD2HRY DAALTH), 4.6 (s, 2H). MS ﬁmle %): 318

(M 1 Iuoro net hanesul foni c aci d benzot hi azol -6-yl ester

Pregaratlon 19
2-(3-Benzothiazol-6-yl-propyl)-isoindole-1,3-dione

This compound was prepared in a manner analogous to that in Preparation
11 substituting 2-(3-benzothiazol-6-yl-prop-2-ynyl)-isoindole-1,3-dione (Preparation
19) for 2-{3-[4-(2,2,2-trifluoro-1-hydroxy-ethyl)-phenyl]-prop-2-ynyl}-isoindole-1,3-
dione (Preparation 10). "H-NMR (CDCl;) &: 8.9 (s, 1H), 8.0 (d, 1H), 7.8 (m, 2H), 7.7
(m, 2H), 7.3 (dd, 1H), 3.8 (t, 2H), 2.8 (t, 2H), 2.1 (m, 2H). MS (m/e, %): 322 (M", 80),
174 (40), 162 (100).

Preparation 20
3-Benzothiazol-6-yl-propylamine
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Thi's conpound was prepared in manner anal ogous to that
in Preparation 13 using appropriate starting

woraiosneabs. 1H NVR (CDCI 3) d: 9.1 (s, 1H), 8. 2p¢HIB2té)q04013

7.9 (d, 1H), 7.4 (dd, 1H). ™ (me, %: 283 (M- 80),
150 (100). Preparation 18

2- (3-Benzot hi azol - 6-yl - prop-2-vnyl ) -i soi ndol e- 1, 3-di on
e This conmpound was prepared in a nanner fin %I?gnoas to,.
t hat Thig, cpp"@ﬁgrpcbw@% ,prep@r@ulgsq magp@rn@walogous o tha reparation

13 GlidiH@n Q%Idéﬁf&tﬁlbl&éuefvl Brapgi)okrBrRot, Bidrae! (Pepgtaties Rey for

2—§3 rtfte afi %‘flffl%gfﬂ'bz‘);ldf?W‘ﬁ’t@dbpfpﬁﬁ‘é!Mfc)oy'éﬁ?g}ﬁ’Sle‘1 FARRR
(F(rQ&ar%Qh)%sgmﬁe 05 162';%\/! §0)31151(106)L|) 8.0 (d, 2H),

5 (dd, 1H), 4.6 (s, 2H).
MZ1% 318 (M+ 100). Prepar atl on 19
2- (13- Benzot hi az @ wloYherOMeihyl-A Fideigrel . 3- di One
Thi s conmpound was prepared | n_a nmanner anal ogous ?
t hat Aimixire phaadogeetahesans (3.9 g« il 4gnmol), ethylene glycol (2.7 mL,
48 g{n:ﬁ?lg%gé ?ttafuéﬁégulf&ﬁld/ lac@;(ﬁJm%) B0 tht itS0eRtRaELretiuxed under a

19
Dear-Star-t(ap, .rigrz% ?ﬁ# Ther uuRy Weexqiuadn yith - BIRAR pPd prasped
SL{%L ﬁj%él)} WithOk déﬂo‘ﬁmlr blgarbﬁia@lan%olﬁ? 6@%&@? | £y %ﬁﬁe drled over
3] 4 TR
MRS, d7cqmqen aq;ad tq gye(qmou omgtogra@hy OQH)lhcazgeg ely ing with
E@c/ %Bé 45%, ved g d¥ein Q)ﬂ” ﬁanﬁz (CBeR) 6:Mts (B0IH), #6444, 49),7.4

reparation
(d8h $th7'd1 hmaﬂz“bl 464m1 2id), 6ﬁy0m:ﬂ-héﬂ\(§s3fdbm$oﬁnﬂa %HS90 (M, 20),
zﬁgﬁ%ged in a manner anal ogous to that in Preparation
stituting

ﬂag(aﬁatbgﬁiot hi azol - 6 yl - propyl)-isoi ndol e-1 , 3-di one
; )

yI }- Tlslsmwmoend WBs dnrenweC( Inr@manaen emalqgws tw@s(tnm : Fep?()a%on
9

S e R P e 9 5 222

trBIuomdbelcneti@phm}djrwha(@I ng\IMERZCBmN) B; 78t (]nylztﬁe?(jl (yn: @H), 7.5

43P, TR TSP RT3 4900 O30 b

1f60(8,6}$) WS (M %)iB4T (it 18R832(100).ed wi th Et OAC and
vaash%d 2 ccessively with 5% sodi um bi carbonat e

water, and brine, dried over MpS™, and
conc qu.rr :amldlethsﬂ [ai3ldtoxaianed-i/1)-phdryiipadoylisgiddoles h3giidniec a

1&'_ N o\ézm)*\t gvagt-lacréé:a/(rh %(niaben,?an%g%gre%c‘a&o%ﬁ?fth%ng{gréparation
11 substltutlng 2-{3-[3-(2-methyl-[1,3]dioxolan-2-yl)-phenyl]-prop-2-ynyl}-isoindole-
1,3-dione (Preparation 22) for 2-{3-[4~(2,2,2-trifluoro-1-hydroxy-ethyl)-phenyl]-prop-2-
ynyl}-isoindole-1,3-dione (Preparation 10). 'H-NMR (CDCl5) &: 7.8 (m, 2H), 7.7 (m,
2H), 7.2 (m, 4H), 7.1 (d, 1H), 4.0 (m, 2H), 3.7 (m, 4H), 2.6 (t, 2H), 2.0 (m, 2H), 1.6 (s,
3H). MS (m/e, %): 351 (M", 5), 336 (100).

Preparation 24

3-[3-(2-Methyl-[1,31dioxolan-2-y])-phenyl]-propylamine

This compound was prepared in a manner analogous to that in Preparation
12 substituting  2-{3-[3-(2-methyl-[1,3]dioxolan-2-yl)-phenyl]-propyll}-iscindole-1,3-
dione (Preparation 23) for 2-{3-[4-(2,2,2-trifluoro-1-hydroxy-ethyl)-phenyl]-propyl}-
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(dd, 1H, 7.0 (m 1H, 4.0 (m 2H), 3.7 (m 2H 1.6

(s, 3H. Ms (me, %W: 290 (M, 20), 275 (100).
w@e@pasani on 22 PCT/TB2004/004013

2-(3-r3-(2-Methyl -ri. 3l di oxof&n- 2-yl)-phenyl | - prop-2-v

nyl)-isoi ndol e-1, 3-di one This conpound was prepared in

a manner anal ogous to that in Prepar atl on 10

substituting 2-(3-iodo henl) 2- llsdloxolane
ue(qmd@w brcica. DVRICDD 523 (h, 31, 71 e, 11D, 20, 359, T,

zS]—() ?K?Qﬂlol‘réé %ﬁﬁq sodgﬁ) %1 Gt(%aém' Msl(h‘r/é\"% (2@%)20511206
(6@)31Q%1OQ)4) 7.2 (m 1H), 4.7 (s, 2H) 4 o (m 2H) .
. H, 1.6 (s, 6H. MS (me, %: 347 (M, 15),
. Preparation 23
2-{3-r3- (2- Met hyl - 2i3-lodaioheaybspropan-2yal phenv
P-pr oyl Mir3Qi JoiRbe o@m@l’hﬁ' Hggmegl]n? cRIBRCEE FMBin 100 mL THF

prepared In a nmanner an at 1 n Preparation
al D°G wast added i digpvaisg 3- |{>®a(:gton’eqqq>yle (flj_) g, 16.3 mmol). The reaction

%F@ \95%051%?,58 td varn?tbelﬂ'y %n%}foef%d%o ¥ had &P 24dMRbRsquivalent of

I one repar ation
naetfid niagnesium, chlaride fwag @ddea. - Thednistuge was allowsgrie marm e Rd@nd

s&nﬁf%myé( %D"Cl’fﬁg')rg%ﬁllognéxty% \gé{bﬂﬁe#ﬁgg ?A?nﬁlakg%_?ﬂ c]}'%ed (vr%th water,

agidjfied With dlatial AgPPH, 4nd egingcterHyith gichlofametiaaqe, The grganic extract

V%ED ’gl%%‘%&g%'ﬂ?}_%;%e pg?%{@r% ﬁg%(borll\@e( ofitior!d ‘ther Lcdntrated.
ChrorBatograbby hyl -silica 3gedi elutisigamitl - gichlotomethane - gavepsn a@i méich

ELﬁlf?e %&gﬁ@, ﬁls%‘%a PE 6% WHSWQQ? f108hal ogous to

repar tion
%@ﬂ@;&{@? met hyI [1,3] d| oxol an- 2- yI ) - phenyl ]-propyll}

yI }- |T$m mmpcemal v@asdprepmed 1rHa NWr(eC[amaleg;o@ t07tha i rﬂrepargtlon
1?::%%9%0%19%?3 Qésn_bphirfyé)o%ré@né%@ (P{g‘%ﬁ% l{o'ﬁ‘ '_Br* %\%ﬂrlﬁtforo -1-(4~-
i8do-plrpgl)-etianol 2818, (2@ 6o X BtDE) (M180), @QD(I)O) 1F6|Oe(fb%ﬁ)at| on 25

Fg‘eéqfam%dﬂ phenyl ) - propan-2-ol To a stirred solution of
nesi um chl or| de (65 rmol) in 100 m_ THF at
e e [ XUV}

O0C ws{3dddetydros

o g D S aaﬁiﬁ '.‘"%LL %4%th*@%*{‘“ fobShator

e sbhydtituting N2 8- B -diytioxy- denethw eawqmenwmomzmm}eomme-1 3-

T

yngit-soindole-1,3-dione (Preparation 10). MS (m/e, %): 305 (M*-H,0, 80), 145 (100).
Preparation 28

2-[3-(3-Amino-propvyi)-phenyll-propan-2-ol

This compound was prepared in a manner analogous to that in Preparation
12 substituting 2-{3-[3-(1-hydroxy-1-methyl-ethyl)-phenyl]-propyl}-isoindole-1,3-dione
(Preparation 27) for 2-{3-[4-(2,2,2-trifluoro-1-hydroxy-ethyl)-phenyl]-propyl}-isoindole-
1,3-dione. MS (m/e, %): 193 (M, 30), 162 (60), 145 (100).
Preparation 29
4-[3-(1,3-Dioxo-1,3-dihydro-isoindol-2-y)-prop-1-ynyil-benzonitrile
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acidified wth glacial AcOH and extracted wth
di chl or onet hane. The organi c extract was washed wth
w®B 20080640 bi car bonat e sol uti on t hen concent r aP€H1B2004/004013

Chr omat ogr aphy on silica getZeluting wth

di chl or onet hane gave an oil which solidified upon
standing. M5 (nfe, 9: 262 (I\/H- 80) 247 (100).
Preparat|on 26 2-{3-F3-

1- e hig| cogtreups! waémven%%w @mﬂwﬁr) analofoyg &e dhef in Preparation
10 %sﬁgcgggro-ﬁhbt% GEHTRG HIAEL SRS 'HRNRIR{GIOCE:Y 5: 7 STRANGH), 7.6 (d, 2H),

s to that Tn Pregaratmn 10 substltutlng

4@(@32H)0Nk§‘>(pﬂ%r%) ?B@KMpéﬂ P-ol (Preparation 25) for

Pfedar I3pf | uor o- 1- (4- i odo-phenyl)-ethanol. M (e,
A Vi, 90), 301_(80) 160 (100) Prepar ation 27

2-{3-r3- 9 0 B2: []-bey ile

dol eTﬁmsco%p%ﬂﬁ%mbspr g rrY@fﬁelpé @gLo%g ® rtha'fi ifPRPFation

anal ogous reparation 11 substitutin

12-{ Sutmwlﬂg hyHbidy3-dionel ﬁ%ydlhs@rmgzpmdgr?ewypqopﬂrﬁwﬂ@epmﬂrﬂe

1.3
T
isomdolerryB }dronsc(Pre@eta@orl 10)3 terMB (CPChp ar 46i (dd Z'fb)) 7.7ved, 2H)

7%2F§%§n%%52k® opy"” ﬂ_ntenyl %ﬁopag%QHﬁ '\?%?h%lﬁggéﬁ

60pd6p(HORred i n a nanner anal ogous to that in
Pre qr at3|10n 12 substituting

1- hydr oxy- 1- net hyl - et hyl ) - phenyl] propyl }-iso
| ndoI e-1 3 d| one 4BrAapiac-atapyh-b2Aonitiie

2 518 Ghgupoti s b R sGAAL BIEN Byt
1262 (ﬁib)stltuﬁnﬂgﬁ ( 1@eB-(1,Brdiparb3-dinpdra9dsaindoB2yl)- p,rdpy_l])rbonzpmtnle
BERIBING ol o B g e B R AN SRR AR e Shdoe-
1;3 Ifibﬂé émmwnRJ(ODagy 397 a?@rmgrmvat(g, %It—l)(adﬂ'l (211%) 41’61)’;4 e:gi (?iéQH). MS
('?{-?)' WRI\/EGSQC@:L%)J% Qgé)(rl\?H- 106) . . Pr ep:ar ati bn éO ’
Pledapatloh, 33 Di oxo- 1, 3- di hydr o-i soi ndoi - 2-yl ) - propyl | - ben

zonitrile Thi na manner
anal ogous to o uting

4- [ 3-A Imix@rdli enxqz-amora 314 BMﬁBthbxyB@zaﬂ@hyc%- xh 6 2y, op:51 mmol),

bR SO bH (6 G525 2t hym el {15070
mroly Y80 ml NS @Ak &5 InBwateowes GBstepait 8590 for 18)hr. The Miklure
w(ag%ciilu%)d V(\:Ili;[h \Zv'atSer (a(rjllgl ’ex?rggtéd \7N“|tlZ E(tggc ‘?h':g brganic extract was washed
successively with water and brine, dried over MgSO,, and concentrated to give 1.7 g
of a solid. '"H-NMR (CDCls) &: 8.5 (s, 1H) 7.6 (d, 1H), 6.8 (d, 1H), 3.9 (s, 3H), 3.8 (s,
3H). MS (m/e, %): 215 (M, 40), 199 (100).

Preparation 33

2-Chloro-3.4-dimethoxy-benzylamine

To a stirred solution of the product of Preparation 32 (1.7 g, 7.8 mmol) in 40
mL THF at 0°C was was added slowly dropwise a 1 M solution of LAH in THF (17 mL,
17 mmol). The mixture was allowed to slowly warm to RT then refluxed for 2 hr. The
mixture was cool to 0°C and the reaction quenched with MeOH added slowly
dropwise. The mixture was diluted with water and extracted with chloroform. The
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7.5 (d, 2H), 7.3 (d, 2H), 3.7 (t, 2H), 2.7 (t, 2H),
2.0 (m 2H. Ms (me, %: 290 (M+, 60), 161 (100).
wee@pasadT on 31 4-(3- Am no- propyQ benzoni tri | epdiiB004/004013
conmpound was prepared in a ner anal ogous to that in

Preparation 12 substituting

4-13-(1, 3-di oxo- 1, 3- dihydro i soi ndol -2-yl)-propyl]-ben
zonitrile (Preparation 30) for

resujtieg [ emylsion wast fillered, tW@lgiL gigtomaegoust YN apa b filrals, leyers
s éﬂraie?o'ﬂféo'o?gzani’e’ %Xﬁé&nﬁ/as %M@ m%r ddridd 5(MgSO4 and

ittt . s "
c%ceni_ret@d(twve zd)g oflamoﬂ( e, F%)aag? dJRoB2

P%ep :dt“%?’ 4- di met hoxy- benzal dehvde oxi nme A m xture of
| ro‘3 4- dlnethoxybenzaldehyge (1 5.9, 7.5 nmol ),

hydroxyl am ne #EthoyHtmethens-berzaldagydeXiMemp| ), and
sodi Wa

d Epared iBa Wankr bRald d’!‘Jt Iesshh PRShatation
m vvabr{mer was ﬁeat esg“ r6 CI)Ca for 1%3 hr . é)o 0m xturggbvvas

wlummmrht%@dmganateewsr "R WQ%)@ @01: (s, T 7.2 (d, 1H),
a i I to
7 el 9, 8867 B, M A G S A B E ST . 188,

1@0)3f a solid. 1H NMR (CDCI 3) d: 8.5 (s, 1H 7.6 (d
arail d, 1H, 3.9 (s, 3H), 3.8 (s, 3H. M (nle,
, 40), 199 (100) Preparat|on 33
2Ch|or034d|rre?¢- OY elydy zylaming stirred

| ! -
Sr;?mlu;'fh?s cO o'inJ_FS v\%rﬁpﬁgﬁéreﬁ &1 \%3 @%@5@5@% H(J]t V\%t il Prgpé(%atlon
aBrusmyi e&n@r@rlétel‘dtm’tuhg,lmtﬂmabf HEDAMR (SDDJ:P}S(G.Q ($r1_'lH)ﬁ'B (s, 2H), 4.1
to RT
N 5 el b 5o PR B Y e o 5
Feashration 3eeact i on quenched with MeOH added slowly
dropwi se. The !

extracted w t F&F P i
filt aT@sﬁrl‘w@u@xhordbm-pyr&mfsptmaealr(QJ@ gand 5trhmol) i ghttragitnédle (2.1

Gl e ¢ DRSS o et 2l 5 5 Y g Gwes

adfed®idropite dretre)) a%dlcé’rewdw (2.500)., 1B’10epm<ﬂ)t iThe Bikture was

qﬁ%\getg&)e%%\?lg &/arrﬂ ?%}-éqgﬁ llrggﬁac?oga-&q% 'ﬂ% Se Sv%g.’a?ulfeg with 0.1

N’h aérﬁdrlcqucﬁ&otwasm@d ayprdihyl atrer STrar équ&gusﬂa}ttearct whs basified
W|th bNI\‘V%dguCDgyégrzmge and ex’u(acted w'_Ph IEZLO%C(‘Phe organic extract was washed
with 1N sodium hydroxide and water, dried over MgSO,, and concentrated to give 1.8
g of a solid. "H-NMR (CDCls) &: 8.5 (s, 2H), 7.8 (m, 2H), 7.7 (m, 2H), 7.2 (m, 2H), 3.7
(t, 2H), 2.7 (t, 2H), 2.0 (m, 2H).
Preparation 37

3-Pyridin-4-yl-propylamine

This compound was prepared in a manner analogous to that in Preparation
12 using the title compound of Preparation 36. 'H-NMR (CDCl;) &: 8.4 (m, 2H), 7.1
(m, 2H), 2.7 (t, 2H), 2.6 (t, 2H), 1.8 (m, 2H). MS (m/e, %): 136 (M", 30), 119 (35), 107
(100).

The compounds of formula (I) were prepared as described in the following

Examples.
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7.0 (m 1H), 6.8 (d, 1H), 4.1 (q, 2H), 3.9 (s, 3H,
1.5 (t, 3H. Ms (me, %: 195 (M-, 100). Preparation

W@ 20030&hbxy - 4- met hoxy- benzyl am ne Thi s conpouPdT/yE2804/004013

prepared in a manner analogo@% to that in Preparation
33 using appropriate starting materials. 1H NWR
(CbClI3) d: 6.9 (s, 1H) 6.8 (s, 2H), 4.1 (g, 2H, 3.8
s, 2H), 1.5 (t, 3H). Ms (nle, %: 181 (M, 100).

tion 36
2- (BaRDintEtRoxd=BEnzAT- MR- dyridmos- =phrido[d] rih@idife-2,4-
stirred solution of 4- pyrl I nepropanol (2.0 g, 14.5
mol ), phthalinide (2.1 g—E@1J5 mmol ), and

tri phemslum*écanhé 'ﬂﬂe eémao@w JFPrdpdramdn 1i(17HMgh.5 rhiol)ab-(2-
0C was ad pwi se di et hyl azodi car box | at e ZWAEFTH# of

TR By S Bl DG o7 A B B

dr\@scBTwésh%at%HI &t 66PCORRT 18 BNt Thel AfixtiFeXivbs Hovrs fitd Wa%(i‘ and
drochloric_acid and washed with dieth

eétrmsed w'rfh én%t chlrider Abe orgagiclAet Was Wrshed @mhstzs%reuwfed

R¥ARBsOd catn Eorfhtrael etheMdshitify F¥ducThEs Qﬁ@ﬁfédcwnh EtOAc to
extract was washed with 1N sodi um ra/ FOXI de and

oiei &ame 4% M S itleaprmposind ener 378 G- oHHIMR (QM§09d6b$ 8& (dd,
| 3

?ﬁ,\é g( ]4#17)'\'%/8 (&&?Dgﬂ\ )73(:117%? A3 Z)rlﬂz) 7.6 (t% @P%G%‘%m THY 6.3

(et HBH) 6 (mPr %lpihﬁal (So aHRB. @(TF’yZH)d Brﬁl m, )ﬂH)pM§p(m/ér%h é17 (100).

H%l TR @”3 N8, PE G ¢ 51 anachTE”tﬁﬁunoa@abggogse ?ON 18.3.

aration 12 using the title corpoun

Pr epérrf@tqompogads ofHErmmRIgsCIol Byerg: prepared iy a mapnerpn@logﬁvs to

tI%?])dei% é)gzj @EX%E%IG 1 %fgug%%g o%mtg #a(ﬁ-g( rﬁbteﬁ . (';/Ep g umn SS

Expmplgrdrul a (1) were prepared as descrlbed in the

fo
A , o- -
L/ 2-(2-pyridin-2-yl -ethyl Wdorz, 3-dlpyrimdine-2,4

or andkp fads B i el [P B IN.O GBBHREISH N, 202 Founa: €,

6df; b etoh NOIBPr i di ne (386 ngy, 3.2 mmol ), and DI PEA (0.2
%E‘%ﬁl mmol) in 1 m_ of DMSO was heated at 9CQ0C for

The nmixture was poured into water and
N*-(3,5-Dimethoxy-benzyl)-N*-(2-pyridin-4-yl-ethyl)-pyrido[2,3-d]pyrimidine-2,4-

diamine
m.p. 234-5°C. Anal. Calcd. for CasHa4NsO»: C, 66.3; H, 5.8; N, 20.2. Found: C,
66.0; H, 5.6; N, 20.0.

Example 4
N*~(3,5-Dimethoxy-benzyl)-N*-2-pyridin-3-yimethyl-pyrido[2,3-d]pyrimidine-2,4-
diamine

m.p. 222-3°C. Anal. Calcd. for C;0HNsO,: C, 65.7; H, 5.5; N, 20.9. Found: C,
65.5; H, 5.5; N, 20.8.
Example 5

N*-N*-Bis-(3,5-dimethoxy-benzyl)-pyrido[2,3-dlpyrimidine-2,4-diamine

m.p. 159-160°C. Anal. Calcd. for CpsHzNsO4: C, 65.1; H, 5.9; N, 15.2. Found:
C, 65.3; H,5.9; N, 15.1.
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extracted wth nmethyl ene chloride. The organic extract
was washed with brine, dried over MJSO4, and

weonseetspat ed. The resulting residue was trit uPEIt/ERR004/004013
with EtOAc to give 83 ng (408§- of the title conpound,
mp. 157-80C. 1H NWVR (DMSO-d 6):d 8.6 (dd, 1H), 8.5
(d, 1H, 8.4 (dd, 1H, 7.7 (m 1H), 7.2 (m 1H, 7.0

m 2H). 6.5 (m 2H), 6.3 (m 1H, 4.6 (m 2H), 3.7
Mm 3.6 (m 2H. 3.0 (m 2H). MS (mz, % 417
-Di N[N 4- i)-&thyIOfyrido
—20.2.. Found: C, 65.3, H, 6.3, N 18.3. The
conpounds of Exanpl es 2 24-dBMiaee prepared in a manner
anal ggeNuleOof B! titldesnhddiRg drPr é&aﬁ’c&rf ! 1<21t3§'nﬁ§{ 0.5 mmol), p-

appropriate starting materia ané) _
mgthoxyRhendtiviermine X382 blerfk§1 ynmal), and DIPEA (105 pk, 0.61 mmol) in 0.8

i PO af it BP0 P A Bortpa g funne
fieBn Bre drjdesre@ction mxoure by Hisesily :inj€s;tios o3 reMersgd-ghase, preparative
Dok L{4-(3,5:- D o
B PR, B K 13 PR PG O entoniphvater
adinteimiinge0.Yqpam@Bdiu ydroxitiesds. anGailitent, FastiorG2HRINEhe desired
582l ot oo B0 e g eotho i b o gve
a0/ g 2A6p%) icditne Jtle compouyrid: py.pi 8802, 3Anl pGalcari fai BesH2NEOs: C,
I am . 222- 3 I~ 5.Gal f C22H22N62: C,
6%ls‘@ﬁ/q o Rt ﬁi,?“”goeg‘??' odr?dsz'q@%%& 5 H 55 N
20. 8.ThHexampcein8s of Examples 7 to 31 were prepared in a manner analogous
1 2-N 4- Bl s-(3,.5-di haoxv- b §
Bl o P S 1 AR Tl bt
eXREpHRRNECHE ré€xctiém add/ompuriicaion Mpnditior®. enfuoped areCnotéd. 3;

% EF 97 N, 15.1. Exanple 6 A/ 4-(3,5-D nmet hoxy-benzyl) -
=1-2= (4- met hoxy- phenyl ) - et hv
RF163.6iDimethoRy-tiemeyhNFi(8Hohenyl-Bropylkpwidol: 3-Alayrinidines?, dfdiamine

e, HEARRTRERFAG 0 1 S0t 2R g e 2
70 RRAor( 18) 6rf_(s, br, @H), & (s) br,MH),. 86 (m, br, 2H), 3.7 (s, br, 6H), 2.6 (m,
br, 2H), 1.8 (m, br, 2H), 1.7 (m, br, 2H). MS (m/z, %): 417 (100). MS (m/z, %): 430
(100).

Example 8
N*-[2-(4-Chloro-phenyl)-ethyl]-A*-(3,5-dimethoxy-benzyl)-pyrido[2,3-d]pyrimidine-2,4-
diamine

m.p. 85-90°C. Anal. Calcd. for CzH24Ns0.Cl: C, 64.1; H, 5.4; N, 15.6. Found:
C,63.6; H, 5.7, N, 15.3.
Example 9

N-Benzyl-N*~(3,5-dimethoxy-benzyl)-pyrido[2,3-d]pyrimidine-2,4-diamine

m.p. 84-85°C. Anal. Calcd. for C3H2NsO,: C, 68.8; H, 5.8; N, 17.4. Found: C,
68.5; H,6.0; N, 17.4
Example 10

N*~(3,5-Dimethoxy-benzyl)-N*-(2-thiophen-2-yl-ethy!)-pyrido[2,3-d]pyrimidine-2,4-

diamine
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nm. of DVMSO was heated at 900C for 18 hr. The conpound

was isolated and purified fromthe crude reaction
woroos69by directly injection on a reversed- pPEBEEB2004/004013

preparative HPLC (Shi madzu GdFrp.; Kyoto, Japan) using

a step gradient of acetonitrile/water containing 0.1%

anmoni um hydr oxi de as an el utant. Fractions containing

t he desired rod onbi ned o) ngr o~ an

the 1ob eI BeBrY<bal SeboredRorb A b s b g Found:
o, 69% Hod.0oiMerstd.t | e conpound, m p. 88-90C. Anal. Calcd.

for C25H27N5O3: C, 67.4; H, 6.1; N, 15.7. Found: C,
Examgle 11y 6 3. N1 15. 2. The corrpounds of Exarrpl es 7 to

33 (WEmL3 BLRRR iR g O it

described in Exanple 6 usjng appropriate st artl ng

materials. Specific emmggﬁf%a—r—?é@t he reacti on and/ or

purl fm 6. 205 C CARI GdIQN Sor MOV ES: 67 63.0004, 8; NEYSDFSuUnd: C,
5 Di et hoxy- benzyl) L/ 2- (3 phenyl - pr opy

675}/% @@f'ﬁ A pyri m di ne-2, 4-di am ne 1H NVR ( DMSO- de):
ESaPpledd, %H)O,(S 4b(0I 1H) 7.2 (m br, 3H, 7.1 (m

1 6.5 (s, br
N v - (lavrldn 3 fk d]p’zplmldvnerZ Aérglamme

2H), rril 8I1Qm°CbAnal 2¢£|ed $er7c grr; NI 026'54 W& A; rN 26.9%Found: C,
417 (100) . Exanpl e

(100&
63,0t & 1é?n?roro phenyl) et hvn-

EbArh I(9335 di met hoxy-benzvn-pyridor 2. 3-dl pyri m di ne- 2, 4-
a| amne_mp. Cal cd. for C24H24N502(C :

AlH(35- Dmnethow—benzvlh-blé-n& (3chydimethaxy-nhenyh-etiayll-pyrigel2/3-

15 3. EX&”D' e 9 L/ Zd%@ﬂﬁﬂdme-24dlamlne

L/ 4- (3, 5-di net hoxy- benzyl ridorZ, rimdine-2,4
Ut A GO G eI Tt e bl £ OB i FLb3 Dol Found.

CC65§8H%6|'N15,33 N, 17.4. Found: C, 68.5; H 6.0; N,
4" Exanpl'e 10

E)L%!M@é:ls Di met hoxy- benzyl ) - yV2- ( 2- t hi ophen- 2-yl - et hv

NPB4- @W%&V—@E%)LM@(Q-%u&of'pheﬁi/l?@h@lf H?/r olﬂggglp&r@rﬁdine 2.4-

Anal . Calcd. Tor CZZHZ3NS C,
16.6. Found: C, 62.2; H, @?IBLQ_N 15 6 Exanpl e 11 2-

(4 (frfhs. @7@0@ AR, h@awd tenEyHANLOP: BO%bIsIR! 5630018 Ebina:

di n- 2-'yl am nol - nme
C, 66.6;H,5.6; N, 16.2.

Example 15
N'~(3.4-Dimethoxy-benzyl)-N-[2-(2-fluoro-phenyl)-ethyl]-pyrido[2,3-d]pyrimidine-2,4-
diamine

m.p. 220-2°C. Anal. Calcd. for Co4H2NsO.F: C, 66.5; H, 5.6; N, 16.2. Found:
C,66.4;H,5.5; N, 16.1.

Example 16
N*(3.4-Dimethoxy-benzyl)-N-[2-(4-fluoro-phenyl)-ethyl]-pyrido[2,3-dlpyrimidine-2,4-
diamine

m.p. 225-6°C. Anal. Calcd. for Ca4H24NsO.F: C, 66.5; H, 5.6; N, 16.2. Found:
C,66.4;H,5.6; N, 16.2.
Example 17
N*-(3,4-Dimethoxy-benzyl)-N-phenethyl-pyrido[2,3-d]pyrimidine-2.4-diamine
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phenyl ) -propan-2-ol mp. 105-90C. Anal. Calcd. for
C26H29N503: Cl1 68.0; H, 6.4; N, 15.2. Found: C, 67.7;
WOH2008/06149N, 14. 4. Exanple 12 PCT/IB2004/004013
L/ 4- (3 5- Di met hoxy- benzyl) -32-

L/ 2- 2- phenet hyl - pyri dor 2, 3-dl pyri m di ne- 2, 4-di am ne

mp. 112-40C. Anal. Calcd. for C24H25N5Q2: C, 69.4; H,

oh m p(231753%g, ﬁ@qlhgégwcg@rﬁcgzﬂﬁ%smsoz & 80.4M, 67N 163 FG ¢,
69/42Hrg0m fg.8li met hoxy- phenv P-et hvP-pyri dor 2. 3-

dipyrim di ne-2. 4-di am ne mp. 95-100 OC. Anal. Cal cd.
9N504 C 65.7; H 6.2; N 14.7. Found: C,

- env
P- et FUP- Wrﬁ @oﬁ@'@@i%;fﬂ CroldieNed! 470-65 ﬁrﬁ-ﬁ?e’\"nﬁ%- Found: C,
78871806, nAngb.. Cal cd. for C24H2ANSQRF: C, 66.5; M
6.2. Found: C, 66.6; H, 5.6; N, 16.2. Exanple
_rsmelézﬂ_(s 4- D|rrethoxy benzv - AV 2-f 2- (2-f1 uor o- phenv

tzﬁblnhet - id6 _315 nﬂ@ln@zm diamine

‘ L)
5. 6, m\p 23- 820 ﬁcmlnfaalcthfe%zAZIzsN@s 7 @6 BN, 58, 1. T%fﬁﬁn% C,
66§; AV5.7( ], f5.2)1 met hoxy- benzyl) -
L/ 2-t 2- (4-f1 uor o- phenyl ) - et hvn- pyri dor 2. 3-dl pyri mi di ne
Example 29 ami ne m p. 225-60C. Anal . Calcd. for

N2 e RS Exy-ehz N§-2Hﬂu§01§1eth beklyl

: anmpl e - D met hoxy- benzy
L/ 2- phenet hyI pyrl dor 2, 3- 9,@161}09 m di ne- 2, 4-di am nem p.

217 806 2208, AR €l ' BF OSHANZOIRGE: 0(Ch 199 AN, Ha. & pbima
C, 60.6; H, 4.9; N, 14.8.

Example 21
2-(4-{3-[4-(3,4-Dimethoxy-benzylamino)-pyrido[2,3-d]pyrimidin-2-ylamino}-propyl}-

phenyl)-propan-2-ol

Reversed-phase preparative HPLC fractions containing crude desired product
were concentrated and the residue was recrystallized from EtOAc. m.p. 198-9°C.
Anal. Calcd. for CsHs3NsO3: C, 69.0; H, 6.8; N, 14.4. Found: C, 68.7; H, 6.9; N, 14.3.

Example 22
2-(4-{3-[4-(3,5-Dimethoxy-benzylamino)-pyrido[2,3-d]pyrimidin-2-ylaminol-propyi}-

phenyl)-propan-2-ol !
(amorphous solid) m.p. 70-5°C. "H-NMR (DMSO-dg): 8.6 (dd, 1H), 8.4 (d, 1H),
7.3 (m, br, 2H), 7.1 (m, br, 2H), 7.0 (m, br, 2H), 6.5 (s, br, 2H), 6.3 (s, br, 1H), 4.6 (m,
br, 2H), 3.7 (s, br, 6H), 2.6 (m, br, 2H), 1.8 (m, br, 2H), 1.7 (m, br, 2H), 1.4 (s 6H). MS
(m/z, %): 430 (100). MS (m/z, %): 488 (M™+1, 100), 470 (50). Anal. Calcd. for
C2sHa3NsO3: C, 69.0; H, 6.8; N, 14.4. Found: C, 67.1; H, 7.0; N, 12.1.

Example 23
1-(4-{[4-(3,4-Dimethoxy-benzylamino)-pyrido[2,3-dlpyrimidin-2-ylaminol-methyl}-

phenvy)-2.2,2-trifluoro-ethanol

Reversed-phase preparative HPLC fractions containing crude desired product
were concentrated and the residue was recrystallized from acetonitrile/water. m.p.
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L/ 4- (3, 4- Di met hoxy- benzyl)- L/2-(4-phenyl-butv

-pyridor2, 3-dlpyrimdine-2,4-diamne mp. 194-50C.
w@\a@b/06@at cd. for C26H29NSQ2: C, 70.4; H, 6. 6;PCI/IB2E04304013

Found: C, 70.5; H, 6.6; N, 133-9. Exanple 19 L/4-(3

4- Di met hoxy-benzv -L/2-(2-phenoxy-ethv

P- pyridor 2, 3-dl pyri m di ne-2, 4-di am ne m p 227 800

Anal . Calcd. for C24H25N5Q3: C, 66.8; H, 16. 2.

1262%e Arel. Galodz fonCosksisORs: QB ; fbaaw,eﬂz@ Found: €, 86G; H,

5LCU{[ Q? 44- D met hoxy- benzv
2-(2-trifluoronethyl-benzyl)-pyrido[2,3-dl pyrimdin
MMI ami ne m p 227 8OC Anal Cal cd. for

2- (4 {3 [4 (3 4 Dmth@b@&&@ﬁ@ﬁﬂ@ﬁnno) pyri dor 2, 3-di py
rim gy %bﬁ%lﬂ&% dn e \;iecrueg LS ELPA R iR water and the

Rever sed- phase prepar at | HPL fractions containin
resulfing Fd@@lblt’aéfd Wap 6!&@@ affe Tee desiduenvas disgolyed in @ mL of MeOH

ah83 P%"Ca IS r&?ﬁ%%%@éﬁ%ﬂg%&&m Ré %&urerﬂ/é% st#r%g a?ﬁf:for four

Ana
hiEgneentrgteds Bedtralizgd \gitrps% [godium @car@r@h@ﬁ@um and extracted ‘with

d?chfo?'%'{né)’[héﬁle (ﬁe%r%rm?&ﬁpi% \p%zébhﬁﬁﬂeﬁoindw&h@e rvat\h%rl% Pdtried

propy heny - propan- 2-ol
wmggaamdsmncdotrawqa Thpocrg@@proﬂaptm pwified- kyeEevergedphase

I-giﬂ';b a%’_%es(cﬁbé%(rq I?%Fﬂpl% 653Fr{a@|%nt§r c%rﬁa)mg gés el Br%uct were
coipined, eorfagntraled, 2r) the. res@@ r@rystqjlp;{)ed frorg Qqﬁtoruirlle/water to
flfrﬁ}g ’31%}?19.( g ?b%?? And %nﬁé‘“ fo&bgk?%%@z.ﬂ\ﬁ,jaéé, 113,5%.’ : \Buae.

Fob0g:.C,A8al, H, €& ¥d14.6or C28H33N5O3: C, 69.0; H, 6.8; N,

4.4, Jound: C, 67.1; H 7.0; N 12.1. Exanple 23
%‘ﬁl (3, 4- Di met hoxy- benzyl ani no) pyridor2. 3-di pyri
- 2 ido[2,3-d

phenyl)-2,2,2-trif EIB k ed- phase
pr epar atlve HPLC f b zeéE%}IB ro'ﬁﬂé'ﬁ{off’ rude desired

pr oducp. m-e°ccdh|a~¢MRr(ﬁmmam)cs 86ddde$lﬂ);hﬁe4\(m 1H), 7.4 (m, br,
ST, 4 AR b R 26 40
bk 42H), 3RaumGH)C3.3 %@, OH), L6 (m, br, 2H), 1.8 (m, br, 2H). MS (m/z, %): 528
(M, 100).
Example 26
N*-3-(Benzo[1,2,5]oxadiazol-5-yl-propyl)-N*-(3.4-dimethoxy-benzyl)-pyrido[2,3-
dlpyrimidine-2.4-diamine

The product was isolated by chromatography on silica gel eluting with 2.5%
MeOH in 2 N ammonia/dichloromethane to give a crude solid. Trituration with EtOAc
afforded a solid. m.p. 191-3°C. "H-NMR (DMSO-ds):5 8.6 (dd, 1H), 8.4 (dd, 1H), 7.9
(m, br, 1H), 7.7 (m, 1H), 7.5 (m, br, 1H), 7.0 (m, br, 2H), 6.8 (m, 2H), 4.6 (m, br, 2H),
3.7 (m, 6H), 3.4 (m, 2H), 2.7 (m, br, 2H), 1.9 (m, br, 2H). MS (m/z, %): 472 (M, 100).
Example 27
N?-3-(Benzothiazol-6-yl-propyl)-N*-(3,4-dimethoxy-benzyl)-pyrido[2,3-d]pyrimidine-

2,4-diamine
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WO p@i0prHepy| ) -

5.0; N, 13.4. Exanple 24 1-(4-{3-r4-(3

4- Di met hoxy- benzyl am no) - pyri dor 2, 3-dl pyri m di n-2-yl am
phenvP- et hanone The reacti on ni RCTUIBR2004/004013
cont ai ni ng crude product was3joured into water and the
resulting precipitate was filtered off. The residue
was dissolved in 30 nL of MeOH and 10 nL of 1 N
hydrochl oric acid was added. The m xture was

at RThe groduglivatfsolaieshey RRreREiRgranty AN SiiGe A8l ew’"f'% “ﬁb/Z 5%
W R &ﬁﬁﬁﬁ%ﬁﬁ&nlo’?&héﬁnhﬁ’é‘ to §8 L2dlif aghed1\W°EhMS (m/iz, %):

i chl or oret hane. rgani c. extracts were conbi ned
48 MW 8Ple Anali PﬁlcérfPtheHdSNB@& &v Ef- 2o Nglg3- Found: C, 64.5;
H8RcRNig gt ed. The crude product was purified by
reversed phase HPLC as described in Exanple 6.
ns containing desired product were conbined,

Anal . Calcd ineid:Rejpyimidine-2z&-diaming
S B g6l W 80 6 o bf?yg Loy

669 (i, dir.ri2H), $16a(m, el 2HDr bydyimy 2H), 3.9 (m, 2H) 37 (m, br, 8H) 2.6 (r'%y br,

S ok A0 I g 8R0S 1 v
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(Wiﬂ;moca)ti on with Et OAc afforded a solid, mp. 191-30C.

DVBO-d6):d 8.6 (dd, 1H), 8.4 (dd, 1H), 7.9 (m

m . 7.7 (m 1H), 7.5 (m br, 1H, 7.0 (m br,

2H) {3-[8-(8 4(MimeRtd)y- bénﬁ'le(nﬁme)hJVndcﬂElﬁ d1ByriFnidina2-yiartinoRordpy-

(m 2H), 2.7 (m br, 2H) tmbr 2H). M5 (nz,

%: 472 (M, 100). Exanp I _ s f Benzot hi azol -

-y - pi.p.p3de-2°C: "HNMR (DIISD-daR 8 BVXdp Y H), &0 (d, 1H), 7.7 (m, br, 2H),

7 RS I e oH). 6.8 (s, br, 2H), 4.6 (s, br, 2H), 3.7 (m, br, 6H), 3.3 (m,

br, 2H), 2.7 (m, br, 2H), 1.8 (m, br, 2H). MS (m/z, %): 455 (M*+1, 100).

Example 31
N*-(3,5-Dimethoxy-benzyl)-N-(3-pyridin-4-yl-propyl)-pyrido[2,3-d]pyrimidine-2,4-
diamine

"H-NMR (CD;Cl,):5 9.1 (d, 1H), 8.9 (m, br, 1H), 8.4 (m, br, 3H), 7.2 (m, br,
2H), 7.1 (m, br, 1H), 7.0 (s, br, 1H), 6.9 (d, 1H), 6.6 (d, 1H), 4.8 (d, 2H), 3.7 (s, 3H),
3.7 (s, 3H), 3.6 (m, 2H), 2.7 (m, 2H), 2.0 (m, 2H). MS (m/z, %): 432 (M"+1, 20), 256
(15), 237 (30), 216 (100).




2, 4-di am neThe product was isol ated by chromatography
on silica gel eluting with 2.5% MOHin 2 N
wapassne@ddi chl or omet hane to give a solid, np 1BAF/BE2@4/004013
MS (mfz, %: 487 (M+, 100).-3nal. Calcd. for
C26H26N6OR2S: C, 64.2; H, 5.4; N, 17.3. Found: C, 64.5;
H 5.5; Nl 16.8. Exanple 28 A - -D nethoxy-benzv -L -1

-r - -methyl-P. Sl -di oxol an®-v P-phenvP-propyl) - .
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EzampleB24 (s, 6H). MS (mz, %: 488 (M++1, 100).
<ERbineif i

D-pyrido[2,3-dlpyrimidine-2,4-diamine
Fim

i di nThe goawpwsl wes & ¥9¢ anspudiag fiom E%:%rpge Eagliaromiiure by

; 6) . ) .
SRR Ul ot 48 fof g o
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cir?éin?éﬁliel &%%%{nd @% ﬁg%giﬁgﬁ ghd ?Bnce%{'r%ted WP giv8TaZsoliddm.p. 190-

15 2°GI- BINMR {exMBONZ/$6 [(dd, OHpyB4 (idn M HY, 7-Zoima by, 3H), 7.1 (m, br, 2H),

P-nyni ded S-dipyri siydiner - diamang, 1 )s
705 Gt Oy 5 R ISt ST o B B 3 S RCHE ), 26
(rrbr, 2H), 1.87(mi. 26 MB(mel B); 431, (O1"¢ 5, 500430 1M, 106).9 (d,
el 626 (d, 1), 4.8 (d, 2H), 3.7 (s, 3H), 3.7 (s,

DL (m 2H), 2.7 (m 2H), 2.0 (m 2H). M (nz,
I¥3(3. 54Bnefthdiey-ben2 D) V- @edeq )} eth ARG rid8[2) 3-dR¢midihe).4-dlaenine

d f | 32-3 [ repar ed, according.to
C o P Py AR e o p g PR P B Al
dieect emjectonsortto a teversedphasen prepdrative HIRLCE using iaostep gradient of

acetonitrile/water confaining 0.1% ammonium hydroxide as an elutant. Fractions

10

2

(=

'containing the compound were combined, concentrated, and the residue
recrystallized from IPA/water. m.p. 165-7°C. '"H-NMR (ds-DMSO): 8.6 (dd, 1H), 8.4 (d,
25 1H), 7.2 (m, br, 3H), 7.1 (m, br, 2H), 7.0 (m, 1H), 6.9 (m, br, 2H), 6.8 (m, br, 1H), 6.5
(d, 2H), 6.4 (s, 1H), 4.6 (m, br, 2H), 4.0 (m, br, 2H), 3.7 (m, br, 8H). MS (m/e, %): 433
(M*+1, 50), 432 (M", 100).
Example 34
N*-(3-Ethoxy-4-methoxy-benzyl)-N’-(3-phenyl-propyl)-pyrido[2,3-d]pyrimidine-2,4-

30 diamine
The compound was isolated and purified from the crude reaction mixture by
direct injection onto a reverse phase preparative HPLC using a step gradient of
acetonitrile/water containing 0.1% ammonium hydroxide as an elutant. Fractions

containing the compound were combined, concentrated, and recrystallized from



10

15

20

25

30

conditions enployed are noted. To a stirred solution
of 2, 4-dichloro-pyrido[2, 3-d] pyrimdine (0.75 nmol)

war@sREA (1.5 nmmol) in 3 nL_ DMSO was added Orp@BIBRO®BI/004013
of an anine corresponding to3%ornmula (V), Scheme 1,
STEP 1, at RT. The m xture was stirred at RT for one
hr, then 2.25 mmol of an am ne corresponding to

f I ch dit
SERTERAANI 1 e I R L I e P
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r eVer sed- phase preparatl ve using a step gradi ent
of acetonitrile/ mt%@ﬂ&@ﬂﬂbﬂﬂ@:@?@) anmoni um

hydr gxk d8nBsutiwas iWoRidd afd BGHiflcTron® Hat @lidu F&cﬁcﬁhemlxture by
conpound were conbi ned and concentrated to give

digetti igiectipnponta g reverre, PhageNRRPAIGEVEOMEES: Uing aGSt(eacgradlent of
a@‘e’%m’&rﬁé/\ﬁat@ﬂ @ont&iﬁ)né; 613, (a\'ﬂﬂm&ﬂ%rﬂ?@drox?delaé En letan? H¥ractions

cpataintsg, thgp}esnrg? gorpﬁq)ur]gir werg,.gomtgnq;i (Cﬁpcqglitrateg,_@nd li?acgyS(t@{Jllzed
fr%H) aceM%.th?v\%ter"/% P 4@&2@%’@ Alad. 1B HME0,18089.4; H, 7.0; N,

Di met hoxy- benzy
13L7"F®‘r}§h@n69<9' @\ dor  A- d pyri midi ne® -dianine

EkBgoea@spound was isol ated and purified fromthe crude
‘—Qt‘_reac ion mxture béergl rect injection onto a

r ElfefSdd3 dibimethexebenzylamino ) apli¢o 3 deyrianidin-2ylaginelinsonyil-

of acetonitril e/ Waf&hoPPbRiioRGeBaddfeammoni um
hydr oxi de as an elutani. Fracilons containing the

c onpa’ arai stieacestifmsbsaketion ofdhe difle camegunchaliExameple 25i (16@ mo.
DI\/%{M B r’rﬁdd éﬂltgmnlagﬁn@@ RIT- \Aéé? éa%e&%r 18 cetﬁg‘] I?‘"Y'%thydro-

12- ller‘(znapoml -3( 121-)|)one7(1§)0 g, 0143 mmpl)g Thenmixure a9 stlr@d@t(
sI@J hr, Jth%n a‘?ﬁ é%{&ib a?'p%;rto% 6fb(151 18?_r|;§)c tleéy-?ﬂd’ﬂydgg-*l Ziz%znodoxol-
(’M)qope (Q@) mg4g;43(rnmol) m)addgg{mgm@e gukiure stirred at RT overnight.

T'hé‘}n f(tgreﬁg&oé%ltedd il @5%&9@” @ég%ed%gh \Q/g‘t?ﬁ Y lover Mgg% and

I ne- I am ne e conp
cpmﬂnaat@d tagire @nrmlr Catbnhategrapieor silicrege! @iting a\mth rﬁ"/ngQH 2N

'%m@oﬁﬁfcﬁchio%rﬁ%gﬁ@a €d an'o Vﬁ{t&gtlmF@W@I@éd X% mg of

using a step gradient o acetonitri
acxofid.an.pi 1$-2001CH dhiNdIR (elesDMBD)0 R i8ckie(dds 1t 8ell (dd att), 7.9 (m, br,
o3R8 (RN, 2H), 7.0 (m, br, 2H), 6.8 (m, br, 2H), 4.6 (m, 2H), 3.7 (m, 6H), 3.3 (m,
2H), 2.7 (m, br, 2H), 1.9 (m, br, 2H). MS (m/e, %): 526 (M", 100).
Example 37
1-(3-{3-[4-(3,4-Dimethoxy-benzylamino)-pyrido[2,3-d]pyrimidin-2-ylaminol-propyl}-

phenyl)-ethanone

A mixture of the title compound of Preparation 27 (419 mg, 0.81 mmol) in 8
mL of THF containing 10 mL of 6 N hydrochloric acid was stirred at RT for six hr. The
reaction mixture was extracted with EtOAc, the organic extract was washed with 5%
sodium bicarbonate solution, and then ‘concentrated to give a solid. m.p. 152-5°C. 'H-
NMR (ds-DMSO): 8.8 (d, 1H), 8.7 (d, 1H), 7.7 (m, 2H), 7.4 (m, 3H), 7.0 (s, 1H), 6.8
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contai ni ng the conmpound were conbi ned, concentrated,
and recrystallized fromacetonitrile/water. mp.

waamsae@97 Anal . Cal cd. for C26H29NSQ2: C, 70. 4PCTHIB2604104013
N, 15.8. Found: C, 70.7; H -&-9; N, 15.9. Exanple 35
2-(4-(3-r4-(3-Ethoxy-4-net hoxy-benzyl am no) - pyri dor 2, 3
-di pyri m di n-2-yl am nol propyl )- phenv P-propan- 2- oI
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bﬂ)oﬁ 4frén?] é—fﬁmpl"é 60%@'3&&91)(1’3 heaeY HRMoRIeP YEIALT Bratsidls R¥ere

am nol-pro
r@ﬂuep@nd)ed n apmommafellw?ﬁ oLt lysia butierfd0 aM iTris pHd -2 (5 miiddgClz,

T L L N R
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e was 2 ed a ST X
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gANienh o&lH!TBUﬂfe?t/[QO CrhMOT@m trem e508f T Nadl, Fmdi MgClz, 1 m/z mL
Trlturatlon with Et CAc ylelded 45 of a solid

Sigyen FEerse 'TPLbW%‘Q YRG0 Celun grojumes fpy, argm,gua( @dBuffer
céﬂr&entrgtio?n df '@% EU a flﬂé’l')conc?en'i'aﬁ&ﬁ ofP00%% @SMﬁ h@dr() ln@ge%ks were

n@tﬁg vgqq)avelzag? r(sﬁs?lut@[n atjqn'y salg- @5(%& l}],qu (Eh’E S)Wd(h\grésalt- 325
nf9 ‘Nae? GPORM), 1%)maJEK@mMFEa§tKnty fractlons (PDE 5 and PDE 2 were
f4- t hox enzyl am no) - or 2,
SPIARGTAL DagAAPRASASHr GG IIPE AREon BeloBH YRS APRICHTBAely

4@§nLt mcﬂ Whé 8.55&&5} uﬁg&gﬁ?ugpﬁ%@g%@&a&m st¥agehtSdooc.

J.:o mln ll- BindingiAgaay stirred at RT for six hr. The

react|-|1 nm,gg\%egagtn}é@ etﬁé @%‘S%a@ b i @aCa) bR Fe QA or

extr ac
isolated PDE 2, and other PDE’s, was determined using the [*H]JcAMP scintillation

proximity assay (SPA) kits from Amersham International (Little Chalfont, England).

The SPA assays were performed using 96 well plates. The PDE SPA yttrium silicate
beads (Amersham Biosciences) bind preferentially to the linear nucleotide, GMP,
compared to the cyclic nucleotide, cGMP. *H-cGMP was added to the reaction and
when the product, °H-GMP, was in close proximity to the beads, the scintillant within
the bead was excited, which was detected using a Packard scintillation counter
(Perkin-Elmer Life Sciences; Boston, MA). The enzyme concentration used was in
the linear range and the K, of the enzyme was determined (15 uM). The final

substrate concentration was <1/3 of K, (1 uM) so that ICs, values would approximate
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give a solid, mp. 152-50C. 1HNWR (d6-DMSO): 8.8 (d,
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ef(bbﬂ)rﬁ[h@ 9 ﬂ(e]folaﬂmg/ﬂ)ro’c’bcols

but - 2- (3, 4- di et hoxy- benzyl ) -1
v vVPr al so determ ned using the

af or GW@B‘Sp@égi@ Wlbybdats Bhe t¢ amontinglsf aje Werenaged. The animals
eneral i.nhj bi sed q
S rgineg Bemarks,

.....

NN Y- D
rEE¥eclvély hTHi)é tnglw hinellimii dfyedor ratt veasC smgved natsi 0|feaﬁ@d iyl 8 cm
o oSt e 5 STl BeSmb il Ssbia HaF Hcbea.
R Rirgchnér wire38. Oﬁ5’3|n+d|8|41etbr)4wds #rodtedd imtbtthdbntrarfedulld® canal
tinough 2tr§e Rtgrcondy?ar portloJﬁ t% seJFve as an internal stabilization. The muscle
incision was closed with vicryl and the skin incision was closed with stainless steel
wound clips. The mid-diaphysis of the pinned femur was fractured by means of a
three-point bending device driven by a dropped weight. The rats were permitted full
weight-bearing and unrestricted activity after awakening from anesthesia. The test
compounds were administered on various days after surgery by percutaneous
injection onto the fracture site. The animals were sacrificed after treatment and the
femurs were collected for analysis. Fracture healing was evaluated by using
radiography, histological, and biomechanical test (F. Bonnarens, et al., Journal of
2, 97-101 (1984).

Study Protocol and Results in the Rat Transverse Femoral Fracture Model

Orthopaedic Research,

Three month-old male rats were subjected to transverse fracture of their right
femurs under general anesthesia. A single dose (5 mg) of N*-(3,4-dimethoxy-benzyl)-
N?-(3-phenyl-propyl)-pyrido[2,3-d]pyrimidine-2,4-diamine was percutaneously injected
into the fracture sites at the completion of fracture generation. Three weeks after the
injections, the rats were sacrificed and the right femurs were harvested and analyzed.

Force-to-failure and stiffness (indices of bone strength) were increased by 19% and
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| at erRas MTe Reeghetizef avittngoiuiang &rarmain) Kod cgvn%u%a% chamber

I6RAPR% fuihe!fioha Cﬁﬁbeﬁgﬁ%fn@hrﬁg o@é@ch ralwEd SHERE@ bhd ¥RSned. A 25
I ntroduced into the 1ntramedul canal throu

gh the
gahlg@rr@@ﬁlquatgqch%rt@,aoﬁyrtr\ges\gag,@r%gl?égnwﬁmpefpﬁgtplatlon of the test

SR {1&! Fcﬁ“ldc%f‘lnjeakﬁw FTHE $ormulaibh $Va8 rhjé‘@éd 6t SROsUbEfosteum of
vicryl and the skin incision was closed with stainless

femerin avselwae of Bpld, LiTies 1Aidgysl Bishipts werefsagtifisep iafifiedosing, the
Y T e

ghsprpitiometly fDEXA)vvel ght bearl ng and unrestricted

St6hy P‘Fo@(:o?ér‘oeées%‘f b Bt PEATAN neu@ﬁ‘l\/l%d The test

compouras Wer e STErea on v us ans after
sur gefhe right mwmf dhreeweek n]dernale&pr@guedhvﬂ@/ fatssceived a daily

lﬁjhl)’[ﬁ){p oFNENiRR! JFRst pﬁg%@gﬂ al ‘c\'ivete@rforf:ﬂ}vg%éﬁée‘.toﬁﬁgy 15,

emurs were Cco an : SIS
dilerals werevaesitiasdl arat the gt farhurg wexdm@ecmﬂmfp,r analysis. Periosteal

o R L

ek ®ane formation located on the injection site of all femurs treated with test

compound. The bone mineral content (BMC) of the injected region of the femur (area
between lesser trochanter and mid-shaft of the femur) was assessed by DEXA
comparing rats treated with test compound with those treated only with vehicle. In this
model, N*~(3,5-dimethoxy-benzyl)-N*~(2-pyridin-4-yl-ethyl)-pyrido[2,3-d]pyrimidine-2,4-
diamine, 2-(3-{3-[4-(3,4-dimethoxy-benzylamino)-pyrido[2,3-d]pyrimidin-2-ylamino]-
propyl}-phenyl)-propan-2-ol, and  N*~(3,4-dimethoxy-benzyl)-N*-(3-phenyl-propyl)-
pyrido[2,3-d]pyrimidine-2,4-diamine increased BMC by 34%, 49%, and 33%
respectively. Additionally, 9-(1-acetyl-4-phenyl-butyl)-2-(3,4-dimethoxy-benzyl)-1,9-
dihydropurin-6-one increased BMC by 20% in the aforementioned model.
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Study Protocol and Results in the Rat Transverse

Fenoral Fracture Model Three nonth-old male rats were
waaiwseeed to transverse fracture of their ri ghCT/iB20U®4013

under general anesthesia. A-$imgle dose (5 ng) of

[ ~- (SM-di met hoxy- benzyl)- L/"S-phenyl - propyO pyri do

. S-dj pyri m di ne*-di am ne was percutaneously injected

into the fracture sites at the conpletion of fracture

generation. Three weeks afL8IM8he injections, the rats

were sacrificed and the right femurs were harvested

and anal yzed. Force-to-failure and stiffness (indices

oA aspiround PEIRGTWR (er e i ncreased by 19% and62%

respectively, in the fenurs treated mnth

[ - (SM-di met hoxy- benzyO L/AS-p.%ﬂ opyl )

pyrido[ 2, 3-d] pyri m di ne-2, 4-di a Qﬁpared to those

of the fenurs treated wi th pFeebo. Rat Peri ostea

' i 3 Rzed with isoflurane

(2-3 min) in a conduction chant | ocated in a fune
hood. The ri ght 1,rat was shaved and
cl eaned. A 25 gal ge ed to a syringe was
pre-filled with 9f), ke test conpound for
| ocal injection. The fornulatlon was i njected onto the

subperi ost eum of ferfll in a volune of 5-15 nl_ for 14
tﬁ@éﬁodrl]a}etpétaetggl ﬁ gﬂg 8[9?@% fé%cgfn’g/ag% dé%ig 'oftsgﬁ compounds

or@dmdnwaphgtreand dual -energy X-r ay absorptionetry

( DM a§({j al% 3&%&8{7{)%@&% %\)lcﬂe L ﬁe dRAL R? are not both

Peri ost ea enmur of
HyUrCQen\mebkthcmeihwa{te Spr ague- Davvl ey rats received a

dai | A fsnlj gcé o‘?ﬁ of vehicle or test conpound five tines
per weék’'for twb weeks. On Day 15, all rats were

sacr i Xiic acaadd Oy I8 OquhN(R)eannerewvdiiﬁ bydrbgart ed-(Ceor Cs)alkyl; -

@(g%b So'rss Pgmost eal bone induction was assessed using
i’agr ap and DEXA. Radi ography showed new bone

formaYi ois | beatedzayl; t Henkothiezdlylpn ehzefusizamyl] fhenzofgranyl;

tre h 0 n C
ﬁ%j—\%gp%lw b%ﬁzc’ge%@%gﬂr BQ[QleoTllﬂg @E &?Aﬂnﬁ‘iﬁéﬁ ayl gﬂd?Pﬁsatmyl
doa@rtdatyt nindazdyd:r wtdolyt;hmmgl; thirdylmiod-fetemf/t wiiereiheYf snoptionally
assesse e I :
LB pBRR P A BB, o ires edadsh Bt el ighiopos
OE@CH;; cyano; -C(CHs),0H; -CH(CH3)OH,; -CH(CF3)OH -C(C=0)CF3; -SO,NH,; -
L/ 4- (3, 5-di met hox -ogenzyl) L/ 2-(2-pyridin-4-yl-ethyl)-
PQ)0CHZ, -BHICODH; ZE | thizzdlyl or clicdizizolgl,
2-(3-{3-[4-(3, 4-di net hoxy- benzyl am no) - pyri do[ 2, 3-d] py
rimdin-2-ylamno]- propyl}-phenyl)-propan-2-ol, and
l/ﬁ@cbﬁnpéumﬂ ofetlbiox ¥ - Weereinl X id_A2oh8; ik Nyik -beneqfytaganyl; thienyl;

rlmdln 4damn I,0 ase
Sy Goierh st bnCatlatd? S RE RS el one or
it (hbtogent tyiflucterpiibiply methoky; -¢=0)CBla:doyenore CHEty Qi REH(GH-1OH;
-C%I'(CFS)OH; -C(C=0)CF;; -SO;NH,; -C(=0)OCHj -CH,COOH; thiazolyl, or

oxadiazolyl.

3. A compound of claim 1 or 2, wherein X is a bond, n is 2 or 3, and Y is thienyl;
pyridyl; or phenyl, wherein phenyl is optionally substituted independently with one or
two methoxy; halogen; -C(CH,),OH; CH(CF3)OH; or -C(C=0)CFa.
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di hydr opuri n-6-one i ncreased BMC by 20%in the
af orenenti oned nodel . CLAIMS 1. A conpound of formula
W@ 2go5061@9T C6)al kyl N N NH(CH2)n-X-Y (D ; the peDiB20g004013
thereof, and the phar nmaceut it4l A accept able salts of
said conpounds or prodrugs, wherein: RlL and R2 are
hydr ogen or nethoxy, provided RL and R2 are not both
hydrogen or both methoxy; nis 1, 2, 3, or4; Xis a
bond; O S; GO -N(R-, wherein R is hydrogen or

4; ( CLN @B {8\’5 Dlmetﬁ;ﬁ)@'tﬂen ){lP;ﬁyrrd !/’rﬁm&‘nEiQ 4-diamine;

benzoxazol benzot hi a enzo ur az

o OF 1 Srme SN -A A BIES- HSh - SgRaEeyleyrimicine-
2bgmgm§@th|azolyl ben2|n1dazolyl pyrldyl |sat|nyl

oxi nd ndazol eny

f ur af¥1( ¥5W?@PW'bgﬂz¥') 6’?)1(%3 81'&9“?9‘2%6@91%”&@&5 3- d]py”m'd'”e'
2|4J§tg,p,ﬁ{édent ly with fromone to three hal ogen;

t r| I On?rﬁﬂgéa&)@qg;zgﬁl\% chh@@tgylmrldo[%@(ﬁ;@y@pjd@ea 4-
dTaﬁﬁRé\lHZ - (=0 O0OCH 3; -CH2COOH;, H V ; thiazolyl; or

B I L R AR

dRYRRMine-2Mgdifhing;phenyl is optionall y subst I tuted
|ndependentl with one or two hal o

trif Rddridt p*m%w&wzyla@pewmpp@ 3 -dpyirgidin-2syieppinol-

r&k&ﬂ CH(CFE 3) OH: C=O CF 3. - SC2NH2:
p?&g? hen lecéom ( )zol yl Cf)r oz<ad| azolyl. 3
G BB ASIEGRng)- N -G etota-heny) ST O RO

dfyrididirRBg 4 Yidr§ind;hi enyl ; pyridyl; or phenyl, wherein
i's optionally su stituted inde endentl with

pheny Np
one &f-(3dsimethexienziNogaensthytpyridoj pymohmesm-eﬂlarﬁme
ot C(CCOCF 3.4, / - -

(S S nmet hoxy- benzyQ Nyrl dop. S-dl pyri m di ne**-di am ne
. -(3,4-dimethoxy-benzyl)-N"-(3-phenyl- propyl -pyrido[2,3-d]pyrimidine-2,4-

d’(a%m"_é & srBhieXierBsen oY E)phéfrgacfe%ﬂ&‘tw 'agéébta‘iﬂé’ Laiebh¥did cBMbbund
3-d] pyri nni di ne- 2, 4-

OLPQPd'(UQ 5- di met hoxy- benzyl) L/2 (2 t hi ophen-2-yl -et hyl)
-pyrido[ 2, 3-d] pyri m di ne- 2, 4-di am ne;

5. A pharmaceutical composition comprising a compound of formula () of any of
claims 1-4, a prodrug thereof, or a pharmaceutically acceptable salt of said
compound or prodrug, and a pharmaceutically acceptable vehicle, carrier, or diluent.

6. A method of treating a PDE 2-mediated condition, disease, or symptom in a
mammal in need of such treatment which method comprises administering to said
mammal a therapeutically effective amount of a compound of formula (I) of any of
claims 1-4, a prodrug thereof, or a pharmaceutically acceptable salt of said
compound or prodrug; or a pharmaceutical composition comprising said compound of
formula (I), said prodrug thereof, or a pharmaceutically acceptable salt of said

compound or prodrug, and a pharmaceutically acceptable vehicle, carrier, or diluent.

7. A method of claim 6, wherein said condition, disease, or symptom is osteoporosis,
pulmonary hypertension, female sexual arousal disorder, diminished memory or
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["-(S. S-di met hoxy- benzyO LA"- phenet hyl - pyri do”. S-dl pyr
i nni di ne””- di am ne;

W 2ebs081457 di met hoxy- benzyl) - L/ 2-[2- (3, 5- di met hexy/Hzhesnp4013
|)-ethyl]-pyrido[2 13- d] pyr#dr di ne- 2, 4-di ani ne;
2-(3-{3- [4 (3, 4-di net hoxy- benzyl am no) pyrido[ 2, 3-d] py
rim d| n-2-ylam no] - pr opyl } - phenyl ) - pr opan- 2- ol ;
L/ 4- (3, 4-di net hox%( benzyl )-A 2-[2-(4-fl uoro- phenyl ) - et
cggmlllqr‘bﬂqt@%t[a‘gg[ega ,yﬁqqlﬁrangl@ggwe@sdpgmeﬁga cancer, afrhythmia,

thrombSSis hdme tiaeve Qﬁ]@ry@fect delayed or non-union fracture, splnal fusion,
Lf- phenet hyI pyridop. S-dl pyri m di ne*-di am ne;

bope, Ip-growtiy; FrapAlolesia &@Wtyu@m Qrshxm%mwhﬁhorﬁythpdmﬂmwses

a@%ué’terﬂigpl’d infBrethae 2 néed & asﬂ}cﬁ etreﬁn@ﬁp@r %r&&ﬁﬁl@&ﬁ/ ef@éctlve
pharmaceuti cal ® acceptable salt of said conpound

amo(gm R aSCO”ZQOHH‘ér‘Pfa&U’(UfacdD eloel#8i 1i oh Rredrpgi giefﬁ?f,a or a

pﬁgméﬂﬁl:aw aééé?faﬂeaseﬁt' of $2fd @&Mpdhd Or Hrd&ud: dr a %harmaceutlcal
prodrug there or a pharmaceuti cal " accept abl e salt

C@'f“pgﬂf"lﬁ c SPFRIRNY ofaidh d?ﬂ’mﬁ’@u“%ndsadj plﬁ?%@edhe@ﬁf Aor said

pR&HRREaR Ry M&Ggﬁb@ saft df Eél@ﬁmmﬁéun@'dr%%ﬁru 6. A nethod

of treating a 2-medi at ed condition, d| sease, or

synptomin a mammal in need of such treatnent which

8MRIAROF SHBRirh B WhardiN SHicPEdRiiBE istong Hf41FE BHBYor Befpct.

therapeutically effective anobunt of a conpound o

formula (1) of any of clains 1-4, a prodrug thereof,

90IA magﬁfcﬁluéérﬁ@és'\noﬁcéﬁ%r@mgea FHE Do &P@PD%%CHVG

or prodru or a pharnmaceutic Nposi tion ‘conpris

reCePHpr @GW%UW QJIPhEF mﬁﬁ%ntlﬁaltyla)cce@abla V@*’r"@'@r cayriem er élblﬁnt or

a pharmaceutical ® acceptable salt of said conpound or
rodrug, and a pharnaceutlcaIA accept abl e vehjcl e,

Baf\rvaosélpn off IdRiMt9, wherginrasichEBE0R iohikiton &5, Nit3e-gimethoxy-

béﬁzyﬁ W@Qﬁyﬁélﬁ-ﬂayl Qihzﬁ gzﬁdot[é)fl d{ARIGHTY i ROP OB Buy4-(3,4-

pul’'nonary "hyperten exual arousal

dtﬂn%wé}enzxdarﬁmm @h‘é@[&ﬁe@ﬂ@yrymdlﬂo%)gﬁhmobﬂroppl}@hehsél propan-2-
099" egALIDAdinY |b%f1z§ff‘/9z ﬁ’»gﬂ#é‘ﬁgl lﬁﬂfﬁ'ﬁ@iﬁng"s 8@?ﬁr‘ﬁ[ﬁfne -2,4-

arrhythma t hronbosi s,
digeningy édbredrug dhereeii eha fphamapeetlcaﬂxp Bmmahl@ salh of $aitheompound
of ProffugM h, cranial facial reconstruction, or hypoxia
whi ch “met hod conprises admnistering to mammal in need
of such treatnent a therapeutically effective anount

@fA éorﬁ?é@t%rb@l ciBim & OF T8 vehelrdi % ﬁQIE sSld Iggoﬁ%éecg\é%’ltre%%étggaago&ist is

her eo or a g armaceuti ca acce

%GHp@Grmtybbew )Uléme@rSLéfOpﬁ}aam@obmetmfda)kpf@onmaceﬁim mcid, a
pggfngthéﬂeeﬂ, oP&pRarhRERREARY actBhHR <M bF Gaili RE6B8ind & prodrug.

12. A method of any of claims 6-8, further comprising administering to said mammal
a therapeutically effective amount of an EP, selective receptor agonist; or a
pharmaceutical composition comprising a combination of said compound of formula
(1) of claim 1 and said EP, selective receptor agonist.

13. A method of claim 12, wherein said PDE 2 inhibitor is AI4-(3,5—dimethoxy-benzyl)-
NZ-(2-pyridin-4—yl-ethyl)-pyrido[2,3—d]pyrimidin—2,4-diamine; 2-(3-{3-[4-(3,4-dimethoxy-
benzylamino)-pyrido[2,3-d]pyrimidin-2-ylamino]-propyl}-phenyl)-propan-2-ol;  N*-(3,4-
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phar maceuti cal ® acceptable salt of said conpound or
prodrug. 8. A nethod of claim®6, wherein said

w@oovdi6i49n i s bone fracture and/ or defect. 9. PBCT/IB2004/004013
phar maceut i cal conposition chprising a PDE 2
inhibitor, an EP2 selective receptor agonist, and a
pharnaceuticaIA accept abl e vehicle, carrler

di | uent. Nﬁ composi ti on of clghn1 e£2(P sai d
dmmh%rhﬂazﬂ (3-phenyi-proryl)-RyrelP BlpBERAN amine; a
pHd?ud AN 'a'b‘hérrb{éce(@flcfbﬁﬂil hcdeptabialah o?'s@]@dmwuﬁld or prodirug.

di am ne; 2-
di met hoxy- benzylan1no) pyrido[ 2, 3-d] pyrim di n-2-ylamn

12] A RhAR 3f- oﬁﬂﬁﬁ?'b&r'mr\ﬂlﬁ’@@m %aldCEF?z selectlve receptor agonlst is (3 (((4-
enz

met hox heny|
tqerbévtvlrﬁe@zwbéwngla? Ay ﬁ@nvl)@"am)dwa%} papR H@%‘fwa?lmdo 2 prodrug
tRhesIBCEMdreBbéutiRaIsaRtaRh e Sat 6f sald @rhFokRNQretiu®r
prodrug. 11. A conposition of claim9 or 10, wherein
said said EP2 selective receptor agonist is

1@31\(1{1&%0&! &F Ere@ﬁﬁgyﬂ)orﬁei?éd’dré =hBMF tefleBEBa THArh@aYin) ne’éaﬁﬂ #f@&uch

) - met hyl ) - phenoxy) - acetic acjd, a prodrug there
tigaisheit wdisbumpthar Comprat admiBisieing to F3ih TR tcﬁ\%erwﬂca"y
SREAREUsSmodrd - offs MG iphite )4 QifodﬁJgatH@’eéf' &r é Whbftdceutically
conpri si adm ni stering to said nanmal
%W@iﬂ%&%lfg%feﬂawn@h%@f PiPErugnount of an EP2 sel ective
receptor agonist; or a pharmaceutical conposition
conprising a conbination of said conmpound of formula
(I') of claiml1 and said EP2 sel ective receptor
agoni st. 13. A method of claim 12, wherein said PDE 2
inhibitor is / -(S -dinmethoxy-benzyl)-
L/ 2-(2-pyridin-4-yl-ethyl)-pyrido[2, 3-d] pyrimdin-2,4-
di am ne; 2-(3-{3-[4-(3, 4-di net hoxybenzyl am no) -
pyrido[ 2, 3-d] pyri m di n-2-yl am no] - propyl } - phenyl ) - prop
an- 2-ol ;
hf - (3, 4~di met hoxy- benzyl ) - L/ 2- (3- phenyl - propyl ) - pyri do
[2 >3-d] pyri m dine-2,4-dia pnine; a prodrug thereof,
or a pharmaceutical”™ acceptable salt of said conpound
or prodrug. 14. A nethod of claim12 or 13, wherein
said EP2 selective receptor agonist is (3-(((4-
te/ Y-butyl - benzyl) - (pyridi ne-3-sul fonyl)-am no) - net hyl
) - phenoxy) -acetic acid, a prodrug thereof, or a
pharmaceuti cal » acceptable salt of said conpound or
prodrug. 15. A nethod of treating bone fracture and/or
defect i n a mammal in need of such treatnment which
nmet hod conprises admnistering to said mammal a
therapeutically effective amount of a PDE 2 inhibitor,
a prodrug thereof, or a pharmaceutical”™ acceptable
salt of said inhibitor or prodrug.



