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activation of a number of*8Rfracellular tar gets and
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via—d/ojcan—degrease cellular a“.”,!"' cyelage—-evels
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racel l'u eve hr ou I nhi bition of the
dlelectmn@mluem’wlek dlﬂJﬁﬁ*éCSe Nk%hﬁ’écalﬁé'gfﬁ %¢d %fle@wwfomﬁree%[eﬁg Th?dﬁﬂ used

in this Qtfdyﬁz)vaé i, E%WM aqBda6s $BMtioh. nﬁc‘lfé?cﬁ%té@%*\r@ﬂl%ﬂﬂélhydte Gie laGifined at 60

°C. Sytaﬁtfagas @WK';’PN ¢ Blagy ﬁy&gﬁ OU«%'E treaéee @gg%ﬁgﬂ%ﬁr fJM%treaﬂ-%r 10

minute§ @iitiaﬁhlckﬁewﬁas lab0f 1200t AnGBMEIC B iéaBi@ehts @ers Heghaihddirgm b M0 % bigmeight

sl B0 58] oGP B P AL s v
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di sposition within the lungs of a single drug

Curr.

Drug

subst ance which acts at both nuscarinic receptors and

as a PDE4 inhibitor at the sane cell

offers t

he

greatest opportunity for cooperative anti-inflammatory
or bronchodil ator activity through nodul ati on of these

i ndependent targets.

pot enti al

Thi s approach offers a greater

to maxim ze the interaction of these two
i ndependent nechani snms conpared to co-adm nistration
of tvvo phar rracophores di rect ed agai nst each target as
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concentrated HO (7.5 nmL) stirring for 20 mn, then
the m xture was cooled to 0-5 0C, and thesol ution of
Woliwa0g434 4 g/ 30 rrL H20) vvas added. The reacthUs2009/03314s

f\l—f\f‘

T Xtore—wWwas algllcu for2h+& A tll‘é%ll ke <1 Yes
suspensi on was added o hypophosphor ous |aci d sol ution

(P84 279 g) Swhi ch Was coo| €88 8o 0 OC.| 3Fhe<im xt|ufle | Yes

* Chel‘é Pr?s‘eht |l(1jqaﬁourl0 26_6 é}r i\FeféW i nﬁl = %}hﬂgﬂé{g% frl]egengagc%gcl hdédd"l‘{ﬁ?A =
Ethyler@ﬂlgmwle&aab@y@quanvkéﬂ& mgﬁ@mlnwcﬂmexme'r%f\' 3eirapdelic agitid

BD2= BHck ﬁ%ndﬂb!%wk'@%lé%ofﬁé&ﬁa@r{hateﬁhl lhca col Ufm chomat ogr aphy,
wi th petrol eum ether), 3.57 product was

[0021] gwp@,tﬁ%ﬂentlg@%@pl&eﬁ@g&g hprplewqhdefe@pp Nmsqegflmn]wqfnen@@@@)lt wil
be appremﬁ*edaha'ﬁ%ar(g@s m@dlfbﬂt:on £d ?aﬂatl()ﬁs cankizBralt itlBout depdrling frofm thdsplithnd scope

of e i et BTt 9. QPR & IR BRG] BEHDRRE: modfeston

and vafi#Bon thatdgll wittrtheckipiyit afd-¥icope HOKE appehded tlaiBuLi sol ution (1.5 M
in pentane, 17 nL) was added dropwi se at -80 C. After
addition, the reaction m xture was stirred between
-76-78 0OC for 2 h. After the mxture was cooled to
bel ow -80 0C, dry ice was added, and then warnmed to
room tenperature naturally. Solvent was renoved, 5%
NaOH solution (40 nL) was added, washed with CH2C 2
(10 mL x 2). Then the aqueous |layer was acidified with
concentrated HC to pH=l, extracted with Et OAc (100 ni
X 2). The conbi ned organi c phase was dried over
anhydrous Na2SO . After renoving the solvent, the
residue was purified by silica colum chomat ography,
(eluted with petrol ether: EtQAc=8: 1to 1:1), to
obtain 3.58 g of the product. Yield: 63.4% 1H NWR
(400 MHz, CDCI3) : d 2.73 (s, 3 H, 7.15 (t, J=8.0 Hz,
1H, 7.77 (dd, J=8.0 Hz, J=I. 2 Hz, 1 H), 7.94 (dd,
J=8.0 Hz, J=I. 2 Hz, 1 H). Exanple 31
3- Brono- 2- et hyl benzam de 3- Br ono- 2- net hyl benzoi c acid
(3.7 g) was suspended in dry toluene (50 niL), thionyl
chloride (3.8 nL) was added, and then the m xture was
heated to reflux for 2 h. After cooling to room
tenperature, the solvent was renoved under reduced
pressure. The residue was dissolved in dry THF (10 nlL)
and toluene (10 nlL), added to concentrated anmoni a
solution (20 nmL.) and stirred for 1 h. A which solid
formed and was filtered off and washed with petro
et her and dried under vacuumto give 1.2 g of product.
The filtrate was concentrated to half volume, and then
extracted with Et QAc, which was dried over anhydrous
Na2SO4. After solvent was renoved, the resulting white
solid was stirred with 20 nL of petroleumether:2 nL
ethyl acetate overnight andfiltered to give an
additional 1.5 g of product. Product which was used in
next step without purification. Yield: 84% 1H NWMR
(400 MHz, CDCI3) : d 2.52 (s, 3 H, 575 (br, 1 H),
5.94 (br, 1 H, 7.08 (t, J=7.6 Hz, 1 H), 7.35 (dd,
J=7.4 Hz, J=LO Hz, 1 H), 7.62 (dd, J=8.2 Hz, J=I. 4
Hz, 1 H). Exanple 32 [(3-Brono-2-nethyl phenyl) et hyl ]
am ne 3-Brono-2-net hyl benzam de (1.4 g) was dissol ved
with dry THF (15 nlL) under nitrogen, then Me2S-BH3 (94
% 1.34 nL) was added slowy. After being stirred at
roomtenperature for 1 h, the mxture was heated to 50
C overnight. Wen the 3-brono-2-nethyl benzam de
di sappeared, methanol was added dropwi se until there
no nore air bubble formed. 1 O min later, 10% HO was
added dropwi se, stirred for 1 h, and then sol vent was
renmoved. The white residue as recrystallized with
iPrOH to obtain L I g of the product. Yield: 35% 1H
NVR (400 MHz, DMSO-d6): d 2.42 (s, 3 H, 4.09 (s, 2
H) , 20 (t J:7.8 Hz, 1 H), 7.44 (d J| 8 0 Hz, 1 H),
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28 %9. LCM5s mz 352 (MtH) +. Exanpl e 166

[ (3-Bronophenyl ) net hyl ] (tri phenyl) phosphoni um brom de
w@a 0000Ab840410- 3- (br onmonet hyl ) benzene (2.5 g, 10.BCTIBoN9/ 033148
in toluene (15 nL) was added tri phenyl phosphane (2.62
g, 10.0 mmol ). This m xture was heated in a m crowave
oven at 1000C for 1 h. The m xture was then filtered

1, t@mt@rﬁélé&ﬁdﬂlcgdttﬁrafe'clﬁanﬁ %ﬁ’%ﬁ&?b’r@@on(pflh 5 g, 389 %. LCMS iz

1 (cationic p art Br onophenyl ) -
L - metth yfrOW@t’qqta%Hétﬁ aprat 9 bbt%ﬁt?bf&wwoam At lgag Oma@jc sufipne;
ol ) p) nfmtE'éE:ut(O@S%\e)abdﬁﬁ@%%ﬂﬂe%ﬂtof‘tﬁe%hdoéﬂoa@‘wﬁt’er and N, 4 20

) dt
For. & ch Tomlieh BB Aot IohY 19 F6e et ALIGeh T venen

added anpﬂovmhﬁétraﬂﬂomlﬁotﬂﬁ)nwas stirred for an add|t| onal

3 in. T d
(vgﬁrglhﬁtja PH yfﬁ%ﬁ?"éi{% | ay @hé\a{\tﬁgous S0 th{l gfgtev%v\nlgaowgrt %Sr iei%s
brine (5 nL), dried over I\IaZSO4 f| |tered and

2. CRREA E‘OﬁIE @ﬂstgﬁ%&n&é éogt?&g%ac%oédﬁtg g)%lamma&jm m\ﬁ}s@g g%npabout

the ‘above cru Inamc

1‘(9’00@@1tf1@% bylwefght offhleast eaewectyhydis agddl. quenched and di | ut ed
with Et20 (-50 nL) and quenched slowy with Na2SO
(sat.). The organic |ayer was separated, dried over

3 r\%@g@aecmm%@t%dcieaa%coamﬁ%r?@watnw qan & ity e lone; coppgses
chreaaind (0.472 g, 59% . LCG-Ms nfz 200 (M+H) +. Exanpl e
168 - {[I"-D ethyl -~tetrahydro-| -pyran”®-ylam noJ-|
- pyrazol oP*-

4. 64 pigmeldionic Substriatk phesning/ doppdsitibn[afdbrdihd tol cidiro 4 Bherdinathenay leasBenb icqnipenent

n | - 3- Lcarhoxam de To
mﬁ”%“fgt‘%tgﬁw’}ét"}%‘ﬁ"’-“g‘?" F@%ﬁgﬁ@% #Cfﬁf? pyr an 4-ylamno)-1Hp
yrazol o[ 3, 4-b] pyri di n-5- yljnethyl} -
{

5, ,ﬁﬁggtlbég@glg %@sérlalé ggﬁﬁ@%ﬂpﬁgﬁdﬁﬁ:&m@%@ biRg 9 'ﬂMéré{rI tﬂ]é'g’? Ter.Y J)nb com 8nent
nn_gwdmmtgtraﬁ@@@@temmwmpr@e%@rgﬂugobomd@o mml) and the
m xture vvas stirred at roomtenperature for 16 h. Mre

was added and stirred at roomtenpe ur e

6 bt ke, clegging Fempesytion accding e Cifem WhiNe N?H'tﬂ!‘}”f fphol
e@nplsggiyedried. This m xture was stirred at room
tenperature for 21 h and 94 h then filtered and
concentrated to afford the title conpound (0.6472 g,

7. 9B%rﬂctoeléc®nmutm‘am dBi8ng (chidyition adexrdingotb elaith GOwhiein Itz lat least one sulfone

SRR BB B AFIRSR b s

|1ntraﬂ)©|vt>0(le®IdnL) was added TEA (0.697 ni, 5.00 mmol),
and EtOCOCI (0.480 mi, 5.0 nmol), stirred at 0 OC for
10 m n. andthen 4-piperidinol (0.506 5.00 nmol) was
8. atyerengss forpipaging:a Rierogiesiopin U RE A @t{qepfrpé%! elgjyas} @igpe comprises contacting

the micloSIEFRAG Albbtia ofdeVice Wh dtieanh Sontheser cofisiigt Xt ure was di | ut ed

OO0 ( B0 et B0 o i g oo oleas{ s g e

f i |t ergdiarngoucmastedbsuioachy aeight gdiie dofpasidonlbiwa@oarii FI ash

ff/g‘ t)rmt %nﬁabgl}tgéﬁj [o %ﬁ idg/e ; I t Lt of %Ogtgnposqign cgf%t Qgsﬁor%’corlnspgnent

3-[({[, Fevdingetailorodordid igs r ahydr 0-2

Bi%é[?ﬂﬂ-}egHm&nhg?awgg%od ésl af@% b z !ﬁg ug%:?sa)[uﬁ)dn B! cﬁrhﬁ&sul%n Yol 3lor tess.

3-[({[!,6-diethyl-4-(tetrahydro-2 H pyran-4-ylam no)- |
H pyr azoI o[ 3, 4-

Z?] pyridi n-5-yl ] et hyl }am no) car bonyl ] benzoate (3.51
g, 7.54 mmol) in nethanol (22.6 nL) and water ( 11.30
m.), was added LiOH H2Q( 1.582 g, 37.7 mmol ). This was
stirred at roomtenperature for 19 h. MeOH was renoved
under vacuo. The aqueous |ayer was acidified with HC
( 1 N) and extracted with EtOAc (2 x 30 nlL). The

conmbi ned organic |ayers were washed with brine (20
m.), dried over Na2SO4, filtered and concentrated to
afford the t|tIe conpound (2 2082 g, 65%. LCGM5s mz

o A —

Claims:




10.

1.

12.

13.

14,

15,

16.

ng, 0.20 nmmol), AcOH (0.01 ni, 0. 16 mmol ) foll owed by
NaBH( QAc) 3 (57.6 ng, 0.27 mmol ). The reaction m xture

woa®9Iabs4r4 ed at room tenperature overni ght. ThBCT/US2009/033148

reacti on was quenched with saturated NaHCO3 and

extracted wth DCM tw ce. The conbined organic |ayers

We precesgaacoudi tpiclei 8 whereinehecoleghning Isemposiiiomasiaifipnailia eosgirising ey about 1% to

V%‘MH’G%Ey%e@itb‘f%tIJaQ%ne%ié?cﬁcél&ﬁdl.due The crude residue

was purif using a 'son HPLC (with 0. 1% TFA

condition) eluting wwth 10 to 70% CH3CN in water at a

f h prodesitagomihg teShirTB-wiidlen the EUteHe tanPives su@@Aaai Ni ng product

wer e conbi ned and then converted to the free base with

saturated NaHCC3. The organic | ayer was dried over

SAtotess sddbriimtte ,clalfni g wierel dheadt deabthome capone Nitaviditigestraflorobyiraeeions
eth 4- (tetrahydro-2 H pyran-4-yl anino)-|

rff"é&}?s‘%?g%rﬁ@f’%b" “G o] pyridin-5-ylJmethyl}- *-[(3 -{[(3

, 55) - 3, 5-di net hyl - | - pi perazi nyl ] met hyl }-5-fl uor o- 3-

bi . | an . . .
e Ml e U S
NeofnprisesgetBfuerpliagidacid- (t et r ahydr o- 2
-pyran 4-yl am no)-I /7 pyrazol o[ 3, 4-
pyri di n-5-yl ] -|V-&5fluoro §4 methyl -1-p
ér (vl aFFV’P')"QF%?'W? T‘he@‘” akpoiynEia gl ?Omﬁ’@?WFe)"’

, 3- benzened| car boxam de To a sol uti on of

IIEI-IJ s ar-rng[n%g%lamé#v%%m Iha?fllgargto cgg?z iuﬁo'é? %‘%Esésé"s_u%‘anaengng B4 atheast one

" edmbdmerft provaing tefifluofobarata/ibns Sonpiispdtetnfubpboliceeitihyl ] - 1 |, 3- benzen
edi car boxam de (90 ng, 0.14 mmol) in DCM (2 nl) was
added 1-nethyl piperazine (20.4 ng, 0.20 mmol), AcCH

( 8 prockssreccordDdg to tlgimirbérgin m@mlprm@nlbyjbmgp[(d@)x@ ):ongms@gq?Sl@ased anti-
”Bﬂectﬂe.%Ztmﬁggﬁﬁla)owkm&tnEeaCt ion m xture was stirred at

room tenpérature overnight. The reaction was quenched
with saturated NaHCO3 and extracted with DCM tw ce.

TRGo&HoRAGH BiF AN Hereh &Y RlcRelbRinR st @EkeWetcbindatel B 6-badadlant-
then_concentrated under vacuumto give the crude

r Blaclieeoatng fid @ Opy AiEedtiEsi due was purified using a G| son
HPLC (with 0.1% TFA condition) eluting with 10 to 70%
CH3CN in water at a flowate of 20 nL/mn. Fractions
cont ai ni ng product were conbi ned and then converted to
the free base with saturated NaHCO3. The organic | ayer
was dried over sodiumsulfate, filtered and then
concentrated to give N-{[I|,6-diethyl-4-(tetrahydro-2

H pyran-4-ylam no)-1 H pyrazol o[ 3, 4-

Z7] pyridi n-5-yl ] net hyl } -

"-({5-fluoro-3" -[(4-nethyl-I|-piperazinyl)nmethyl]-3-bip
henyl yl } met hyl ) - 1, 3- benzenedi car boxam de as a solid
(26 mg, 23%. LCMS nlz I M (MH)+. Exanpl e 260

L-{[ 6- Cyano- 3' - (| - pi perazi nyl net hyl ) - 3- bi phenyl yl ] net h
yl}-iVvV -{[I|,6-diethyl- 4-(tetrahydro-2
-pyran-4-ylamno)-| -pyrazolo [3,4-6] pyridin-5-yl]

nmet hyl }- 1, 3- benzenedi car boxam de

N-[ (6- Cyano- 3' - fornyl - 3- bi phenyl yl ) net hyl ] -

N -{[I|,6-diethyl-4-(tetrahydro-2 H pyran-4- ylam no)-I
H pyrazol o[ 3, 4-Z?] pyri di n-5-yl ] nethyl }-1, 3- benzenedi ca
rboxam de (129 ng, 0.000193 nol) in DCM (3 nL) was
treated with 1, 1-di net hyl et hyl 1-pi perazi necar boxyl at e
(53.8 ng, 0.00028 nol) foll owed by sodi um

tri acet oxyborohydride (81.7 ng, 0.000385 nol) and AcOH
(13.9 ng, 13 nl). Solution was stirred overni ght at
roomtenperature. LC-MS showed that the reaction was
conpl ete. The reaction was quenched with sat. aq.
NaHCg 3, then extracted with DCM (2x). Conbi ned
organi c extracts were washetl with sat. aq. Nad, dried
(Na2SQz ) and concentrated giving a glassy foam (173. 4
ng). The gl assy foamwas taken up in DCM (10 ni)
contalnlng 2596TFA and allomed to stand at room

N Y ~ . - o .




