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BRI DGED, BI CYCLI C HETERCCYCLI C OR SPI RO BI CYCLI C
HETEROCYCLI C DERI VATI VES OF PYRAZOL] |,

wG200pRYRIIM DI NES, METHODS FOR PREPARATI ON AND RiSEBS2009/035567
THEREOF FI ELD OF THE | NVENT ON The present invention

rel ates to new pyr - 1.a.di conposi tions
t hat are usef ul fo%&ﬂépﬁ%qﬁ@ﬂgﬁﬁgromh of
certain cell types. The invention is directed to
certai A SYSTEM AND METHOD F#OR COCLECTAINGEXUDATES

bi cyci c heterocyclic derivatives of pyrazolo[l ,5-

a] pyrimdines, their correspondi ng pharmaceutically
acceptabl e salts and nethods for their preparation and
use. The bri dgdRACEGROUND f SHEINVERION pi 1 o

bi cyci c heterocyclic derivatives of

1. PYHdaloPltHe RivahB¥h! M di nes inhibit growth of tunor
cells, which contain oncogenic forns of Receptor

Ty HeSi ' Ki .
Tt AR RERE PR R USRI S Bartcutar 0
systems aqd methiods forcaHeding Axiidtes. B- Raf and CRaf (al so known
as Raf-1), as described in publications by MCubrey et
al .. in Leukem a, 12), 1903-1929 (1998); by Ikawa
2. ot ‘%ﬂs.c‘j'l’#?i“ Rgﬂ].e‘%&%’éfgéa |. Biol. 8(6), 2651-2654
(1988); .by Sithanandarn et al., in Oncogene 5, .
17°f5inicaggfudies ond pragijcadiye shpwithagproyiding Breguershpressies in
pro@n?? hY § tissRSite 50 nt%glﬁf g(%cFleﬁa%e@'tﬁg’ ért'o(a;tt? BPhew Dbdue P iRSissue site.
Raf " ki nases are Tunctionally prese I'n certain human
Thehpplixtatipns eff this phehdémencarade himaerous bat agpicaorpsfasdiced peasbure has
result in abrogation of cytokine dependency. Their .
beer; BajtiFUlply scREHNL P URANg Weunds Lhisripirsnkgredusatnteared to in the
AP EShmufity EfostiAAstbL) b6y R ' »
me phosphrgr yl %t [ or§3I2g let?’eﬂ;?iﬁés'tu e ler%@g%%ﬁ’ ’of lcé:td &%&ﬁlﬁggaggree therapy,” or
“vaqiwmetherapp’) provilesschinbdaryf bearsefuis swrludingi faster Mealimg amtl increased

al,.. in EMBO J. 18 37-2148 (1999). In addition,
formgilgtign e WALOR NS Zklymﬁvereﬁl('%aaﬁ%wrgH%?ppilgéé? ussue through a
pordiis Pag 6r &kt Mhhifolll Aevicei ThREporbodfHd donBARE RS ofpdief that are capable
ki nase. The three Raf kinases play critical roles in

of distrébuting medviced prgssued torthe tisramiand ahahnghing flaids tadaieglrawn from the

. Sl ls. B-Raf .Kkin i r ngly. n vari
o, S by o NGBl S P RS
facilithfe, tredbher®67 (2004), indicating that specific Raf
ki nases are associated with cancer. The cytoplasmc
sefilydy enpradaten arcigenereBy polivgtediin pgeristen frt dispesgd oo analysis. Such
T 0S| [ . pl lLet.-derj P
condoo S5l ARS8 06 L BRI B B e s
the canintee while perhatin®he cREesabir@6/bé ¥detlsd. Niinefous@pproaches to this

Structural studies have provided inportant insights )
requIrTMSnL#e iﬂﬁ%@ &n (heayt, withpdyydraphrbig a”snl@é bejpg the mpsticpmymon solution.
In pEREEY ‘ﬁﬁl!ng eQP&até Peﬁiﬁiﬁel‘?'ape A’\@%%Jsgﬁle R Bdnt %&xﬁ'lg\ggﬁﬁrﬁd ease of

region 15 also a frequent cogenic target, as
mangésture medmpyrtditivonsiderhtidnst € oRepléestrctifesael unhe@ssary components
. ./18-27 (2004). B-Raf _encodes. g, -regul af ed ki nase . )
n f*}@r?&?lsmr%a@esgéﬁ?- aﬁsﬁvﬁwah@méﬁﬁw@ RERRPURIZe(s o RRdmyiZs ry air
flo . J . A e

O i R ekl e mipmising cost.
in a cascade of events fromthe cell surface to the

cell nucleus, ultinmately affecting cell proliferation,

apoptosis, differentiation and transformation.

Activating B-Raf nutations have been found in 66% of

mal i gnant nel anomas and in a snmaller fraction of other

cancers including those of the colorectum as reported

by Davies H., et al. (2002) Nature 417:906 and by

Raj agopal an H., et al. (2002) Nature 418, 934.

Recently, B-Raf has been shown to be frequently

nmut ated i n various human cancers, as described by WAn

et al. (2004) Cell 116, 855-867. B-Raf nutations al so

account for the MAP ki nase pat hway activati on conmon

R 1S 2N 7N S~ o =
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al pyri mdi n*-yO S-fl uorophenyl **-di azabi cycl oP*. il hept

ane”-car boxyl ate, 3-(4-chl oro-3- nethoxyphenyl *-KI S
w®200ditaabi cycl op”. i Jhept A-yl JM-fl uor ophenyl " - pyT/U81009/035567

yl pyrazolo[ 1 , 5-a] pyrim di ne,

3- (4-chl or o- 3- net hoxyphen - 7-{4-fluoro-2-[(1

S, 4S) - 5- et hy! - SUMMAKY

2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] phenyl } - 2- pyri di n-4-y

I py’l?lﬁmd)blérils pres¢ryd byrekibtivy collection canisters are solved by the systems and

%4 &(18 45S) - 2, 5-di azabi cycl o-[ 2. 2. 1] hept - 2-yl ] phenyl

methods of lilfl‘alullﬁﬁiéaéme embpﬂynezﬁﬁo%mhqd-mrenyl nezdgfative embodiment, a

redusq PR TG sstem s ppovided: b rsduce gppseue fepumgn pgem

includgs hqmydn}s p’&d pbsmoned at a tissue site and a canister having a collection chamber, an

. / - |nd -2-pyridin-4- yrazolo[l
mlefl 80d pmouie; v dht @ﬁews Bidfy eppnsetad fO(t%e 80wgs pad. nrpgyced prssure

sou&lb %Zﬁﬁﬂﬁyc%hﬂéc%edzto]t D&Riet %f M{ek&@i@fg}’ic} defivd re/du&ém%s%hre‘]to the
-yl)-2-pyridin- -y pyrazol o pyrimdi
collgetioh gbarobé-and thieltifspd StedSich Fhardinid/frod the tissae alba Bydedvay #ito the

collecé%b]cggrha%' é’lr h&gﬁﬁ )%ﬂ@ﬁtﬂ? Ysra{sgcl)crllaté‘rd X/Etgytlgeaglﬁiet [o prevent liquid from

exititrg (e Ed11606 G draffeP MY BRIHARY bielef - {Azba{fﬁé osfhong(( lVltﬁmSthe canister to
- et hyl ~. S-di azabi cycloP*.i | hept -yl | phenyl ”-pyridi n”-

deﬂg,qt Mpﬁlzqmtmng the ednister fiond ipreanaturely blocking the liquid-air separator.

Jé? Rer 1 lﬁs%ahze gm bf%%f %5?8}18‘??“23‘11]5?‘?&6‘{‘ _use with a reduced

presylhr]e m@lﬁ)ﬁn} S)%teﬁﬂ is ﬁbﬁdéﬂ YTRY €aads@dr@hcludes a collection chamber, an inlet
pyrlmd|n3 | ) phenol, 3-(7-{ 1 S,4S)-2,5-

ada }g;pc; @H@,{&u lygzo(lr;eqegl tettipype s4teE fd an out{et adapted t%) be ﬂuldly connected to
a re?} g@})regsd;@ tsgﬁ?h :i\?lﬁgl f‘gl?getp%}/a?or 1.L. posmc:)Lrlelae ’a]acen@dlé B&Fet and a baffle

is posﬁi(m]erbwnhm thie Radistet Jondedleod liquid énterink b lcariiste frbmlprematurely
blocﬁ*“&z%\%ﬁ%‘éﬁ&p“‘?i‘rﬁ??épt A-yl IJphenyl A-pyri di n*-yl pyrazol ot

S, JERLEAThd o T CEREBRbmelt ool s ks o e wita

redlqcectplpymrejtreatmenydy}stpnaZﬁiea{aﬂuster includes a collection chamber and an entry

cha e&‘égl oge &%@p@?&fe}%}mﬁ% %{lfegeln?éq c}%ﬁgﬁyp?lug@%@ open end
and A 'cfo'séd‘gﬂiz&lf' ned Y)B/)an 2niy Waﬁ' né eM{r%’){ﬁ%?%;h!ﬁher includes a floor

yrimdine; 7-{2-chloro-4-
Sep%atmttgwntﬁ’ Glamlaz &bmctiac Icoi[!eznan ﬂ]nehmlpdr -tRe ﬁbi)plhm/mg dn &pefthre

i ndazol ridin

allow;on_g SPBYR aaxloHé) gv%eteﬂglﬁ/ € enfry chambgr dnd the coli)ectlon chamber. Aninlet is
dlspase[d?m % Sgreatl ofhEBAtRY EIRIEIRY, ahd 2hdPilet X dafred kP BE ARRNPconnected

toa ]5909 rsw'm Anputietyis in @ramahicatian witlBile colledioambaBberzandax gdapted to

oo 8y il 20 e g sy e yppyabls Bl positoned adjacent

the mﬁlé’pw prevedt Hq@d ol e)fﬁltig) feRBEs&Ion dhbllﬁléér tBrough the outlet A baffle
dlfluorophen yridin-4-yl pyrazol o[ 1, 5-a]p
hav19g pﬁpﬁ%ﬁ ﬂ]ectgr a],;age!dis @Wl& daarpd the baseap gemovably posmoned within

the %’cr‘(ﬁ%ﬁ]?@ﬁ% (s t @(ﬁemn f éfrlﬁ enné g))ﬁmr]?y]i } lf dpe>f/lref:t T HlaEF of the baffle

deflgnyy ]axpmﬂ mﬁt&rm@the entry chamber through the inlet from prematurely blocklng the
%@g di n-7-yl)-8-azabi cycl o[ 3. 2. 1] oct ane- 8- car boxy!|
hydrg | {4-[7-(8-ethyl-8-
azabi cycl o[ 3.2.1]oct-3-yl)-2-pyridin-4-yl pyrazol o[ 1
, 5-a] pyri m di n- 3-yl | phenyl } car bamate, 4-[7-
(b-et hyl - b-azabi cycl op”.il-oct-S-yl”-pyridin”-yl pyrazo
loti.S-al pyrimdin-S-yl]”~- hydroxybenzonitrile,
tert-butyl
{4-[7-(8-ethyl -8-azabicycl o[ 3.2.1]oct-3-yl)-2-pyridin-
- ylpyrazol o[ 1
, 5-a] pyri mdin-3-yl]-2-nmet hoxyphenyl } car bamat e,
[7 (8- ethyl 8-

- - 4 ~NA 7 = . ~ 1 N L L Y I Y

4
4-
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Exanpl e 13:
5-[7-(8-Acetyl -8-azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 2- pyri di n-
wd2009hippgarazol o[ 1 |, 5-a] pyri m di n-3-yl ] -2-chl or optienstods/035567.
sol ution of 3
5- (0= (8- i Lol 3.2 1]loctan-3:v|.)-2-(pyrd din-4-yl
o B SpBERPUEK GGy T cOliokon Fspttfor bk fuced
presSurd $reatiidn} systdig iPprovided. The Eanaidt ifclddos adddMection chamber, an inlet
triethylamne (140 m _, 1.05 mmol) in
adaptedria bl fluidlyspnpentedfioidissusits, ewowiéay adaptel to, beAludly|connected to a
' . I J dde t .
e Bl e i IR PR G 4 bure s
positiasedvaithindhd caniento reRPRIdrbplER ol Bistag flobi Rtbbids birstiak &¥ithin the
and di chl oronet hane foll owed by extraction with
camétgf'u!rat ed sodi um bi carbonate (2 x 50 m _). The
co e
oSSR BRIyl B TR e
presewng teatnent systéne icprodidedn Xhelcanistasngiuddsfal eledtjonr ehmibseand an
entr? gﬁ%ﬁ%%ﬁ%gtl 1? Y F@%&E %l%}éo@éét\?c{ﬂec%/@{mrbgrf IT oere%?r():f%ﬁmlar%bearclllag )an open end
and aclobed SnP&SIntt v§a8%ARY WAl A3 eRiry LRGH b3 ftttBer 2dtdes Qi flsor
4- ylpyrazolo[1",5-a] pyri mdin-3-yl]-2-chlorophenol.
sepay@ingaiia e@ry ahasjber Exemthe eollettion chamber, the floor having an aperture

allo%v%n%ploﬁ}rnj?mgcéﬂéyEb%&q%&ﬁ%%:rﬁ& %%g%ls% @%tﬁg %ck))lile% igrll gﬂg’mgér.l ]A(I)l inlet is

dispoSedath filyd éritiydivalt Sf the bRt BRImddr Sld4hd @it & adapted to be fluidly connected
5-(7-(8-azabi cyclo[3.2. 1]octan-3-yl)-2-(pyridin-4-yl)p
to aisspesite] Anmutlel is providedi in camyjunication withdhheoltsictigchimbgr and is

ada;?er:c? %t %éﬁynctggx?ﬁ%f)t%%crted@cfeg Ev)r(e%g%}: %o?lrﬁé. gququid-air separator is

posifional ddjdcedt thy btddtit prase 11/6%&1 ﬁ@xﬁ'eﬁﬁinth@c@lection chamber through the
Met hyl sul fonyl chloride (25 m _, 0.33 mm|) was then )
Ouﬂétda'%,cga Beraus frany is pesitioncdiaghesentiv chamber © nonfaize bubblg formation
T SE514 to roomtenperature and
nea.rchﬁﬁaéed Wo?ﬁhé’m‘gft%n gf'chl or onet hane fol | owed by
extln sl hothevientboslahetpd ethed dorluvlibétingrdxaaat Eroa ¥ssu@ site is
m ). The E%gbiﬁfd organi c extracts were dried over
providRly s Jaetioriingindes, erealing a redpeedrRagssuisdvithiB arcpllegtigneanister to
r‘ . r‘ . .
e T O B ol R 1S TR eb b kst includes an
outletgind a liquidsaio vémheatOr 3iatiged 84th yheedutlet.oThe method further includes
. 2-chl oro-5-{7-] 8- t hy] sul fonylJ- |
mlﬂﬁ*}%&l&ﬁ%gﬁ&ﬁuﬁl %‘gprpwgbngeléi% Fudgirandhe Ny sSSPy |
- adnMer Ibjddts) fearires, RAE AP anta¥B oA jiRustrMiVd e BotHBAE Wi become
5-[7-(8-Acetyl -8-azabi cycl 6[ 3. 2. 1] oct-3-yl)-2-pyridin-
appayenty¥iglyreferencs|ta thesdrajvings and détailgl dds¢rigtiontthatrfoliereny |
acetate To a solution of
5-(7-(8-azabicyclo[3.2.1]octan-3-yl)-2-(pyridin-4-yl)p
yrazol o[ 1l ,5- a]pyrimdin-3-yl)-2-chlorophenol (0.10
g, 0.23 mml), the product of Exanple 12, in
di chl or onet hane was added triethylamne (200 M _, 1.4
nol ). Acetyl chloride (36 M _, 0.51 mmol) was then
added and the reaction was stirred for 1 hour. The
reaction was extracted wi th saturated ammoni um
chloride (2 x 50 m ). The conbi ned organic extracts
were dried over anhydrous sodiumsulfate, filtered and
the filtrate was evaporated. The crude m xture was
purified by preparatory TLC using 5%
nmet hanol / di chl or omat hane to provide 0.058 g (48%
yi el d) of
5-[7-(8-acetyl -8-azabi cycl o[ 3. 2. 1] oct-3-yl)-2-pyridin-
4-yl pyrazolo[1l ,5- a]pyrimdin-3-yl]-2-chl orophenyl
acetate. MS: 516.4 [ MH]. Exanpl e 16:
7- (8- Azabi cycl o[ 3. 2. 1] oct-3-yl ) - 3-(4-chl oro- 3- met hoxyp
henyl )-2- pyridin-4-yl pyrazolo[1
, 5-a] pyri mdi ne7-(8-Azabi cyclo[3.2.1]oct-3-yl)-3-(4-ch

o o A
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salt. M5 489.3 [MH]. Exanpl e 59:
3-(7-(4-((1S,4S)-2,5-Di azabi cycl o[ 2. 2. 1] heptan-2-yl ) -2

WO 2009/111341 PCT/US2009/035567

chl orophenyl ) - 2- (pyri di n-4-41 ) pyrazol o[ 1, 5-a] pyri m di n

Exanpl o 4. drfee DesChi Il or Frt BRAWETCS
(3-chloro-4-((E)-3-(di net hyl am no)acryl oyl ) phenyl)-2,5

- dirgzaDiiltyseRE 4-font bESPICARE vRw SaF RaNeEl Fr&siR Sreatment system
prepared starting from

havr_pg(azmélmtwmsfqr @04 bpfilerapeording 4e amdlussatiye embadimemni ng

2;

é@r p %@&Ms%n%&p@&@%o%t Zérspec‘ta'ee er\&ﬂ(;f%hél csgnlstteer dnd h}{el of FIG. 1;

c h | FIGO03 4Hustrldes 3n edploedd) yda e pdctive Yiedy bl the ealbtpr shdSadlile of FIG.
azabi cycl o[ 2. 2. 1] hept ane- 2- car boxyl at e and

3- (3-am no-5-pyridi n-4- yI 1 H pyrazol -4-yl)pheno

3T ;I*Zig}glg ? yé]c{s (e%p%i% & ) r?llg sé?t}onfd Jgfr perspectiv \Sigg_of E)Iilercanister

andibdffle-of-BIG) pytha zextioh 1aken alomgingided of BIG. Bl ) phenol as a

| | !
5" (16 3185 » i, nessnesfiveviesi afyhe batbe of Kkanh cycl of 2.

2 ]F]Ib}e@td@ #a front f th
yl) phenyl1;5Ec o p(ilnr |Vle|v¥19 t—f/b félfrozng(IJ o%l 5-a] pyri m di n- 3-

yI YoeRal 1Huﬂtta¢nmartgp wieav pffthe eahister affF1Gx2pl e 30,

o 415 2836l Graslpertymsptionl Sid 9Tibe Shiisprpdiagiy o5EIG. 2 the

sect(diMﬁkéﬂ ﬂo@uﬁe)mhquh.lm,%ﬁﬂ pyrim din-3- yl)phenol

af f orde

3- (FAG( B ilbustretes adbafflel®cdadingromptiliystratySendbedinientcy cl of 2.
2. 1] hept an- 2-

yl ) phenyl)-2-(pyridin-4-yl)pyrazol o[ 1, 5-a] pyri m di n- 3-
yl )phenol, isolated as a trifluoroacetate salt. MS:
509.3 [M+H] . Exanple 6 1:

7-(4-((1S,4S)-2,5-Di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) -2-ch
| orophenyl)-3- ( 1

H i ndazol -4-yl)-2-(pyridin-4-yl)pyrazol o[ 1

, 5-a] pyri mdine Follow ng the procedure of Exanple 44,
Step 8, (1S,4S)-tert-butyl 5-(3-chloro-4-

((E)-3-(di net hyl am no) acryl oyl ) phenyl ) -2, 5-di azabi cycl
o[ 2. 2. 1] hept ane- 2- car boxyl ate and 4- ( 1

H i ndazol -4-yl)-3-(pyridin-4-yl)-1 H pyrazol -5-am ne
(34nmg, 0.12 mmol ) provided 7-(4-

((1S, 4S) - 2, 5-di azabi cycl o[ 2. 2. 1] heptan-2-yl)-2-chl or op
henyl )-3-(1 Hindazol -4-yl)-2-(pyridin-4-

yl ) pyrazol o[ 1,5-a]pyrim dine as a trifluoroacetate
salt after deprotection with trifluoroacetic acid. Ms:
519.2 [M+H]. Exanpl e 62:
7-(2-Chloro-4-((1S,4S)-5-net hyl -2, 5-di azabi cyclo[2.2.1
] hept an-2- yl ) phenyl)-3-(1

H i ndazol -4-yl)-2-(pyridin-4-yl)pyrazolo[1,5-a]pyrimd
i neFol | ow ng the procedure of Exanple 30, reductive

al kylation of 7-(4-((1S,4S)-2,5- diazabicyclo[2. 2.

1] hept an- 2-yl ) - 2-chl or ophenyl )-3-(1

H i ndazol -4-yl)-2-(pyridin-4- yl)pyrazolo[1l

, 5-a] pyri m di ne gave 7-(2-chloro-4-((1

S, 4S) - 5- et hyl - 2, 5-

di azabi cycl o[ 2. 2. 1] hept an- 2-yl ) phenyl )-3-(1

H i ndazol -4-yl)-2-(pyridin-4-yl)pyrazol o[ 1, 5-
aljpyrimdine, isolated as a trifluoroacetate salt. Ms:
533.3 [M+tH] . Exanpl e 63: Et hyl
3-[3-(3-hydroxy- 4- net hyl phenyl ) - 2- pyri di n-4-yl pyrazol o
[1,5-

al pyrimdin-7-yl]-8-azabicycl o 3. 2. 1] oct ane- 8- car boxyl
ate trifluoroacetate salt [0002] Step 1: According to
the procedure of Exanple 7, Step 4, (E)-ethyl 3-(3-
(dlnethylan1no)acryloyl) 8 azablcyclo[s 2 1]octane 8 c

o,
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mL of dichl oronethane and 150 nlL of hal f-saturated

sodi um bi carbonat e sol ution. The organi c phase was
waepanated and t he aqueous phase extracted w tCBHOSI009/035567

of dichl oronmet hane. The conbi ned organi c phases were

concdtt P AEBHEGERIETRINGSY AL Uspafd frve EnBOB s

7-[2-chloro-4-((1S, 4S) - 5- net hyl -
2, Hndh@tbﬂoh'ir@/@dtﬁ[ea d@scipfiBR of geviétal llﬁﬁﬁﬁ‘w& endbddiments, reference is
H- i ndazol - 4-yl)-2-pyridin-4-yl-pyrazol o[ 1, 5-

madgjtp {he aerempriyiag drapangsdhat femtie part uzeof aad n Whishiis shown by way of

1lluﬁ8?§§ a;SZJeO I fr%%&g Qg{‘i‘)rx%il&‘e#%dﬁ%}hlé‘l t{h§ H?VC?“II)III Hl%gf%e%rlc%cé& These
embodpyeray ark described jrpyufticient detall tolehpble thdsé sidlled th thé ahité peactice the
. la[2.2..1] heptane-2- carboxy| ate Step
1nve(n_?t1%n 'l gaW& that other embodlments may be utilized and that logical

3 8
struét]ulfqag pltﬁga(%l'éelﬂllé)alc gl? tﬂ'cg o Hgé% O?imfge?mag P@ A SVt ool 3ep%rtmg from

the Spixitorscepe ofi the urymmpxhe n"gld dwtidhdetaih aot mec8Barnylto endble those skilled in the
hexanet

art tt) _{)§ICE§ H%ééf?){%oaﬁ{f%tg @sgnbeéherem the %es'c?iptrlnc;rr? ln)ay omit certain information
kno®hag gldse Vial1ad A tBe 4t TBE 81RwAnE aétQi@é@’de"é‘&Eptfo% i8) tHerefore, not to be

mmol ) and pot assi um car bonat e (6. mol)  wer e
takeadn edimiting sense) and itiensonps obthe nllllesti‘a‘ave enoloodiments areadedfimed only by the
days. The m xture was diluted with 200 m . of
Emp%gégﬁfpn%ther and was washed with 200 m. water. The
aquERYerns Sediide@ Prov8sre® s fie@herbid Yereallyi referdioq! fi¥dsure less than the
ether twice. The conbined organic |ayér was washed
ambjgnt Rreggiire pt 3 Hgsae site thetis beingrsubliepted to ‘aeﬁimc@tn damasteasds, this

SI lic a 0
e g3 VRO Bl k50 SRS UgP Dl
Alteﬁﬂﬁ,vé@) tHe&E(ﬂlb:Hﬂ Ylessure may be less than a hydrostatlc pressure associated with

4-acetyl -3, 5-di f| uor ophenyl ) -2, 5-di azabi cycl o[ 2. 2.1
“58'1 Hteaﬁﬁéuezﬂﬁf‘ar%@yghﬂ@ tenyes “Vasaum” vk e gatsieapressure” may be used to

des&srx_la?ﬁk(s% le___§ ke app rr% ltt(i']thle élrs#uﬁos)ltg Ctpe Fctu:iil pr%,ss%re reduction applied to the

tissughi sfite unmydqa:imgmﬁé‘aﬁiﬂgﬁlm allinatiie bmséhm ﬂeldaaim&ﬁmaay lassoyiatddevith a
Alm'xture(i{ (1S,4S)-tert - buw

comgpl e(cqlv%gglpw ugech?rpgssmlgi%w l}y genegate fluid flow in the area of the tissue

site.dAg %&%@Y&Wﬁ%r%sﬁe@?%@gﬁﬁé%sﬁg )'%{?@ Xptr8dchied the efreddeduced

presmm& ti‘ie lﬂevshyamhsimamdrthe vezlueed predsuxecid tiemrmaibtaivedr $Inless otherwise
e re m xt ure%gas concentrat ed ang the. resj due

1nd1 %d FXE' ewreﬁtixtie ergin arg RRUETISHSHh imilarly, references to
1ncr%dls%§ij;1g@@(tﬁi§r9 g)reggl'tu@ Ry REARRERAREY ddPedt Hfabiofitd He3urdfwhile decreases
in resiu(;e_fd, Rr(ﬂ@}lrmpmaﬁbtdfw ta@ah mecreese yi ahsblute pressure.

(9]

i fluok
-d @‘% Bt Q@?‘é@\s‘ o 8 BRedherein L5 b9 p fround pidefefdospted on or within
any i;lbéhbﬂ 1nclSHﬁ’? b3t nbESlithit&Hoy bone tissue, adipose tissue, muscle tissue, neural
1S4Sl 3,5-difluoro-4-[3-(1
tissyg, derma q;suq,msgulg_twuq @ppnegtive tissue, cartilage, tendons, or ligaments. The

d ) din- he di az
e (FSERG) Rty SRt ) bA VO Wi 6RY el o
defe2tive, But drk finstad Qe tin Ghahi 1dls(d@s1ﬁ41 t6ladd of proafdtélihe @rowth of
met hanol _Fg); S,4S)-tert-butyl
addigiopal U(S%LE) I exARRle Higfluged PEdsaere Jiseie ieagnent anayl hegises ieesytain tissue
)-2,5-di azabi cycl o-[ 2. 2. 1] hept ane- 2- carboxylate ( 1
.1 g, 2.6 mol) and 4-(1
H i ndazol -4-yl)-3-(pyridin-4-yl)-1 H pyrazol -5-ani ne (
0.72 g, 2.6 mmol) were added. This solution was
stirred at roomtenperature for 3 days. The m xture
was basified with nmethanolic anmoni a, adsorbed onto
silica gel, and purified by silica gel chromatography
(i sopropanol , dichl oronet hane) to give 1.4g (87%
yleld) of tertbutyl ( 1S4S) {35d|fluoro4[3(1
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met hyl benzo[f][I, 7] napht hyri di n- 2-yl ) et hyl) - 3- net hyl ph
enyl ) propanoat e; 2-(4-(2-(5-am no- 8-

woreibgiizenzo[ f] [ |, 7] napht hyri di n- 2-yl ) et hyl ) - 3PeBRUR00DE35567
nzyl)propane |,3-diol; 3-(46 (2-(5-am no- 8-

areagﬁ(g/ g%)&, ebcglz tﬁ%{ U‘%%F ht ? rlli%rdvlfgt(:i aXc& zrgrtlsl;)}/alnle_d%e %(t)ttﬂgrl t?slgue

locatBhhoxy- 2- met hyl phenet hyI )benzo[f][I, 7] napht hyri di ne-8
- car bal dehyde; ethyl 4-(2-(5-am no- 8-
metReferbag 20 FIG.[1, a Tédusph pregsurelireatment Systetny1 Ymnendistgsto an

emb%dﬁéql? %htehﬁ: el§¥ﬁl/’llt1f8 érhci%chs ]a[CPndf‘]lhlalp?'rfP ﬁwc} ac?rﬂmgmg?ﬁl%wnh a tissue site

1142f é@aﬁéht( Fheodmtudt 112 may fluidly communlcate with the tissue 51te 114 through a
met hyl benzo[f][],7 apht hyri di n- Jet hyl ) phenyl ) prop
tublag] a@péer 118 and g_dst,n jorguanifold 122. The istribution manifold 122 may be any

mat%ﬁ%{‘é{ h@fﬁé?&%%ie{%%géﬂébghﬁe%hx 1)5 %51;1% e) %%k&lﬁé Q reduced

presswt hl(y tHeaiszw dife[ 1147]in aﬂé'lérhbdidlﬁhleﬁt- theydigteibinidn) manifeld 122 By be an
nz o (5-amn

. 4-
DGy P Py PG A R 128 Raychernfpoest R gisgdbution
maﬂqn%gﬂh §2?Bééirﬁigsgfl%?[af&m§i§ g@ﬂhﬁ%{ I%gthre thliﬁ s)ltgtll% ;‘;ltg ménnta re(fuCEd pressure
at tlertyslst)ermlteﬂdﬁol 8- et hyl - 2- (2, 4, 6- o
t ' I X%lgp g &%83135’ %Qr%n%g:{eli[tcl) ar Jdﬁ%ﬁ’«!‘ pre sru.lréj éorlllrcse 1. 15 one
1mpl'é§§e%ﬂt1@ﬁ 'he ﬂ*&ﬂuﬁzed ﬂﬂewwﬁ)‘&' 1@4%% d d R0V prissIRE BWaBhum pump

g pr opan- 2- ol
drivpn by 60yqioRe rietahyﬂhyb@nlzoqim]:{ltl, thE]rcda.phd biesswie peBeamanbe a

5- am no- 2-(4- met hoxy: 2- . .
mary g S5 B At bl AR ngti anaghey pephodiment,
the RaLEEd pRéRMIe source 134 may be a wall suction port such as are avallable in hospltals

3- (5-am no- 2- (4- met hoxy- 2- met hyl phenet hyl ) benzo[ f] [ |
andpﬂ@pmewal @riditigs.y| ) pr opanoat e;

o RS RS PSR SRS Y3 b ey hin g ppaspa faument
uniti 1(36;3®hldh ndry(aBso0vintin ?en@é'rs J%%Kihﬁ Znits, alarm 1nd1cators memory,
met hyl phenet hyl ) benzo[f][], 7] nap thyr| di n- 8- ly propan-
databassp, SOBWAFR, Hisptay ABjts,|qnr uﬁrﬂa Ffeerp that further fpoilitate the application of

[
oSSR b SBRT 1 S GAE0R. EEAGEn own mo
be disppSedaaton hmzm{ feliided Hresspetsbyrce A3 t@detéﬂrﬁhhﬁﬁ@ﬁée pRssure
isoB op nzof][l 7] napht hyri di n- 5- am
geneyate w B‘[efl] Hressm]eﬁgw Hyti dhs segxsgqﬁaﬁ)écorgmumcate with a
P o0 AR e i et defored b the
redl(cﬁd pressure source 134. Dehvery of reduced pressure to the t1ssue site encourages new

met.hoxy. enet en ht hyr | di
tissyg. %Pw@%ﬁ@@mﬂgﬂ af%e[q ‘}‘E’ﬁepé?lk)}é‘ i S S0t ood flow to
tlss&s CATOIHATRS Ay ltl)sﬁ%@?t@[dcnh[ﬂy c%]‘rﬁ)?& EXﬁé %St?ibﬁfi@tmn'aﬁrfola into the tissue
| uor o- 8- et hyl benzo[ f]] apht hyri di n-5-am
site (tberalmr ereating miswosttagmat dhd 1]1$she Filnwhich lstimublites-18w tissue growth.
t hanol.

BRSNS FIG 1L DytelioIS R el &, eesgisisn 143 s Muidly connected

betv%eﬁ'th&fe@@@ﬂ%ﬁéé‘sﬁx[e' s0L7u]c€ QBm%ﬁWfﬂeQisQ&' sife. 134 4b 8N erexudate and other
8-isobutyl benzo[f][I|, 7] napht hyri di n-5-am ne,

ﬂUIQSE)ra‘sn Eipruibe ltisswg syte  dhz b the emboilimgphshopyr arRISSakisn the canister

By IS L o FRPRIBY SRR 18 s o o

8 phenet hyl benzo[f][I|, 7] napht hyri di n-5- am ne;

(5-am no- 2- (4- br onophenet hyl ) benzo[f] [ |, 7] napht hyri di n
- 8-yl ) et hanol ; (5-am no- 2- (4-

met hoxy- 2- met hyl phenet hyl ) benzo[ f]

[ 1, 7] napht hyri di n- 8-yl ) net hanol ; 2-(4- et hoxy- 2-

nmet hyl phenet hyl ) - 8- pent yl benzo[f][|, 7] napht hyri di n-5-a
m ne; 8-(2-cycl opropyl ethyl)-2-(4-nmet hoxy-

2- met hyl phenet hyl ) benzo[f][ |, 7] napht hyri di n- 5- am ne;



10

15

20

25

30

C(O-, -S-, -S(O - or -S(O2-, wherein R is hydrogen,

Q Cral kyl or a nitrogen protecting group, with the
w@e@vilss4t hat the ring of said group does not BONUS1009/035567

two adjacent Oor S atons. A heterocycloalkyl group

ex1tﬁzg{ll fé@ctgg 153%%&&&}6%%%&#%@ ?%gagg lé)'frgn} ng %ﬂ@lxtﬁggasm portlon 144.

Whﬂ@ﬂi@hﬁklh ortidayT4498 €shitled fROYH & BhdislivaM 158 114 frcludes curved contours to
i perazinyl, piperidinyl, piperidinylone,

create acmsmﬁsl@pgztbe basin pq?mog]l féendlig port@mlf@ may| ipgtead form a canister
thati E‘}Hn&gcélné/dbl a% re&Xn u(farI ) {c%l %1‘ gryd(lb lhaney | I’t Fhould also be noted that

zolin dazg19
the ganisderaldR dna’wﬁot 1ﬂch4de sép&m%fbahm ahd ﬁpQﬂo&iﬁn@ l’lb’dt rather may be formed
thlonDrphollnyI azepanyl hexahydro-1, 4-di azepi nyl ,
from @ spbytandiplY UREHY houdngy dr of ur anyl , t et r ahydr ot hi enyl |

E 2:1';}13% sf%p E?H%?ugﬁgwx‘?ﬁqoxan ?’4 ﬂuldlé/tcoanect?d to the conduit 112, an

0utle1xh‘i6ahg'tl is ﬂuhilystmmybted axp amdced pResspasyUrce 134 and a liquid-air
tet rahydropyridinyl, 2Hpyranyl, 4H pyr

yl,
Sepfwe& ﬁ%?mraﬁ‘@b@@%w‘aﬁ yith the Wie&ﬁ y9 10 preYent élﬂa om exiting the
canflgirer:lp gﬁa&z gﬁ?ﬁ%g?ﬂ}ié out gfgg I * g@ irﬁf}yﬂSZ ngdf%qfo@ft%@@ %h a wall 178 disposed
in aZexzwiiregion d>’§03 oﬂthe]bhsn qmgtio,n ldAd I'Bencagrabodimentpfhg. outlet 156 is

posifnt] S Bt alt 138 Gt b5 FonifemopPapE Lo Pt ed Sdscent o the

outl@! ISM@%ec&E@ﬁﬁh@ BXi® wafl[148] IThe Gﬁtlet [188 Qﬁ&vs fibR cto%{lﬂﬂlmcatlon
"hydroxyl," as used herein, refers to the group -

bet‘f’@@(l@%?anﬁﬁ@ 4@ rand thw@dweplrmure sourse (134 sudhcghati arred@cfeé ipgessure is

cap%bgeg e%h%%gn%%) O\Qfaﬁmg %Eﬁ?l%ﬂ'ﬂ%?e ssrﬁ &égé%%?\grg 1%$apable of being
tranBi aRdNe theQlssed ikl tBFugh MR iARE 1 55 he Eonayn oX A KbUmg adapter 118, and
roups as used herein include nethyl et hyl ,

the 3@6&%9@ manifeld 22y IThg seruseds preysureydiaws sxudase an cherdﬂulds from the
tlssW. JIE 1%!%‘[8 hé@gn?sté}qugoﬂ hgﬁfageﬁlz ?635%9(83%{% p-lrcﬁigaf: %{qmds that that are

dra\gﬁ tn‘d@ the[daﬁﬁ%@]l 47 ent eviting ths Qhiiste€ V4 thtsugh thSoutket d56 and

herein, refers to a - N=C=S %roup. [00071] The term
contegpinating the reduged pressyrerioneserd 34refers to an (al kyl ) S-

ar i

0 i ST oG ERTRIEICHRLLAPRIH4) 6 hBonoc e
thatrpagventstpakrags nbEquitisitheshghi thdiowttee 166. Altemativkdy tthe hqind-alr separator

1603{193&? ( Séqal ndbpseﬂ&%&ipﬁy?sqg@&gﬁ %%ﬁﬂz&!ﬁg}ﬁc?esg yggq;ggl% surface to
enc&ﬁﬁé’é’ &fhﬁ&lls‘ﬂﬁ!nlr( ¥ otR Q&ﬁﬂ)n T)Ialll & Yrond B GRAR Y Am Vﬂiéﬂriﬁ’e fluid stream
hal ©, carbony I oC rbony socyanat o, thiocyanato
pases ovéri the yarfeat o Ot]mrtexmnpbe of]hdlmdtlaiqsbpargtersf 160anapainkinde sintered
i ncl udi ng nmono [

metgllso%xbgre ﬁ]é(lotnﬁ,eor&ngto éraxtg@? p{/%etw Etﬁ% gﬁtq;@bg ofaseparatlng liquid
frorhNa rﬂu|1d é’&etahﬁ gr %@mtﬁéw%ﬁe cﬁf’iﬂlé’@@re%’ﬁﬁg 'tﬁeé?d%%q e of liquid while

i ncl ude, hal o, -

allonm(gj}lazpasseg@mses, CI:( O) R -OC(OOR -C(ONHR -

%I}lemﬁg ﬁ}%& quﬁ;[:&agy %%ﬂ%ﬁfﬁ d R"—ﬁ:&% %—'{ 4, n( 823 2lﬁistrated

emboNRﬁléI@) tERcan®éted PAHRclud S Qo1RMidR ehantE6EIndNReves as the primary
-NRS(O) 2NR2, - NHS( O 2R, -NRS(O) 2R, Ci-C8al kyl,
resegyai pk@s@dng &uid w1th1@ttb¢ eaniger, 14gy (Amql,tlmqhamber 170 is positioned

Kk | o-,substituted C
aboﬂgf € coll c‘f{oﬁt%h%%berd%_%&xglnkc U s amg?réeréd g%aar;\;la clos%la end 174. The
i ndependently sel ected from H hal o, Q Csal kyl,
Cr Cgal koxy, aryl, heteroaryl, cycloal kyl,
het er ocycl oal kyl, hal o-substituted G -Csal kyl, and
hal o- substituted G -Csal koxy. The placenment and nunber
of such substituent groups is done in accordance with
the wel | -understood val ence |inmtations of each group,
for exanple O is a suitable substituent for an al kyl
group but not for an aryl group. [00073] The term

o, - a o o
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N(R9)2, -P(O(OR8)2, -OP(O(ORB)2, -P(O(OR 10)2, and
-OP(O (ORLV [000141] In certain enbodi nents of

weoeowpaunsds of Formulas (1), (1-A), (1-B) and (ROFX09/035567
Rl and R2 are each H [0001%2] In certain enbodi nents

closf i TOP Y8Ry SR TR I sk Vet Plgschlsfaloh 153 ma be

disppeddEiatteelwhi on8 khchhﬁétchqﬁﬁn luherdbkib cotiitGsI2l fheiNfitesC2-
al kyne and G -C al koxy. [000143] In certain

COHg\rgmwﬂﬁ*é Bevesh thegisbrmisites] ldfan#éhmt@sch@mjaer 170 Afhe gnirymhamber
170 ﬁhﬂ&é\! I )t}]ooFJr Q6 Lt egsrt I'tlgﬁ erlaﬁ{teesrtﬁgfni)(tb cMe?'ﬁO from the
eroary

collﬁm}matchambﬁdl F\?gl tDespitd ﬁlle %@Hﬁ%tdﬂ&h@ﬂb@ 1861 ﬂ@‘ﬁednfmmﬁcatlon will still
alo - and -

be RERBOAN RERIESN Hie RIS LD anerthmvoaectecpr) chiag o 66 fhroush the open

end 378 of {He)ehﬁg\{h%gbgji(%'aﬁd RGO arP Rkt 0§Hg§1€& Inutrhggloor 186.
with 1 to 3 substituents sefect ro Io en, ,

The-apm@yre 484, ashil@8jaged 1E1 F0GE 431]1nd 4 ice sloalbnlt &ls’mnﬂd ive noted aliat the

ape Trrfer')%?a?y delsq l?gle Egcrqggllq rgg%r é)gmr ch)rﬁqq: tb@} @g}gwongﬁwlcatlon between

the satrﬁm!beaimnd thOOOHARbn L 1861 enbodi ment's the

mound of Formulas (1) is 3-chloro-2-
ilﬂfb'éﬁzpoﬁlll}){lﬂi ar] shapdstdfyhe inlet152,ammlet 156, and entry chamber 170
ridin-5-a

hav¢ beer%{]eécd‘t 7 bf‘%h ah%\% & egotog ope, shape, ang general configuration of the
1nle'21i(2‘?bﬁ@étyll36t 4l enb§ eRehbdd 170 4h Q¥pending-on A& KHpe and

g yrimdo[4,5-c]quinoline-3,5-diam ne;
con g tth%I)“ﬁ?rrl m do[ 4, 5- c] qui nol i n- 5- am ne;

Cyt %%%%ﬁby AT B R 1 5 Prmbped 9 sellct ot from the
t1ss1(e|:_s)1te21 14p Ebltlddt@”)ﬁfd)ﬁl alanngletdehtagd bﬂ?ﬁﬁhﬁ)’lﬁd&hﬁrqaﬁbh@mcal and
(,5-am nobenzo[f][|, 7] napht hyri di n-2-yl)-2- et hyl but -
physca;lrpr@e&lles ThesspigperEpy PIOMORY mbiﬁaﬁsﬁmtm mdﬁ-oanm a3dluid enters

e B33 ORI SRSk A AT A e e

membramsn éfnder normal conditions, the protein film builds up gradually but is exacerbated
fsz cycl opropyl et hyl) benzo[ f1[1 %napht hyri.di n-5-amn
Wheél {ig 1s present. The presénce of “exudate bubbles” maximizes the deposition

pheﬁdﬂlémq}gza% thizid I[Z_nn n(kllrts? nap(ﬁ tpEOyr | (yﬁo}lfaén H%E{Wda%ﬂéh the Bubbles

ben
p0p2 Ths smhﬁ Byb of theyé dﬂmplexsdﬁlﬁjti the 'h]quﬂ#asﬂteh&mg dffﬂet§ ofitherhgdrophobic

h apht h
ﬁlte& a%tg qtl)vﬁé]gzeg &1}5%)[[ rapi rtgg%\'; | I?p?n evaporatlon a protein residue is left

behind. oﬁ]tﬂ@ﬁﬂf&&‘ Wh@fenthé dﬁfnﬂéﬂsewel% loc(:jated When the residue accumulates on the
i sobut yl benzo[ f apht hyri di n-5-am ne

Surf@@) OfZ—P(YﬁMJhdbM ﬁbﬂo Ettllylpgalrs fikerpeffbihincg and pinﬂbwyr iTthisrbleekage can
oce AR5 liesting ol (35AD Gf e (cAnisieR s SRRV Herasiaing pygmature

dispobal o tHeZanister and i 1ncreasm§ 0 eratlng costs. Under severe conditions, the filter can
cycl ohexyl vin I(? benzo F 7] hapht hyri di n-5-am ne;
becgme Qon\lgletely occluded, whic causes the system to fail to dehver the 1ntended

trea{ntk{ tnlétj% %rret hg c se t¥1r )6 gllkl)selgl% & fl]eL(!lt ;ﬁ(le}t I?z}llfl o P the fi

memﬁ@w&wﬁ ih)aliﬁ—‘iﬂi@{/frd ireibARITRRES At the BuRIfré} th d
8- et hyl - 2- %I nyl benzo qé.\]r[el 7] nap%‘(hydré: d?nu5 am neealr .

Peﬂ{lﬁ)‘n&%c%mfwﬁ@ @ﬁwsmanz epmpenent} napht hyri di n- 5- ami ne
; 2-(2-

E

cycl ohexyl et hyl ) benzo[f][ I, 7] napht hyri di n-5- am ne;
2-f|uorobenzo[f][|,7]naphthyridin-5-an1ne;
2-(3-(trifluoromethyl)phenet hyl)benzo[f][], 7] napht hyri
di n-5-am ne; 2-(2, 4-

di f 1 uor ophenet hyl ) benzo[f][ |, 7] napht hyndi n- 5- am ne;

2- (3- et hoxyphenet hyl ) benzo[ f]

[ 1, 7] napht hyri di n- 5-am ne; 2-hexyl benzo[ f]

[ 1, 7] napht hyri di n-5-am ne;

2 ethyl 8 nethylbenzo[f][l 7]naphthyr|d|n 5-am ne;



10

15

20

25

30

exanpl e only, 5-brono-2-chloropyridine (38) is first
converted to the corresponding N-oxide (39), which is

wo b@o/1iconverted to the corresponding nitril e (BO)US2009/035567
Uslng palladlun}nedlated conditions as in schene (1),

So IR R PRI Db ant TBLa B S E: Siovideia sedpgs the formation of

prot%ﬂxttﬁibbteﬁtlﬁﬁlst%otﬁﬁlsdﬁ%teb Li,Y ﬁ&‘ve%ﬁﬁétﬂfaﬁd &hi&lige {1 )prdiature blocking

give the benzonapht hyridine (41) havi ngsubstituents at
of hyﬁ@pholp@ Sitegson othen ligwidtail sepanatonsil ¢fcpasitioned in the canister 142. The

baﬂ?e% glﬁg%{% l%%? ?y : Ialg(il 1hef8es grl’f)rl%tgggﬁ g%c el}sg r.?&? %tg}{elgg t.al%hroud 222 that

ma}ewémncﬁgt’@lyteﬁtacmrtb #hedefleofe PRS2 18f rahsMéenbodifiam] the shroud 222
various substituents, includin enzonaphthyrldlnes

may,he aitaghed te ke deflsstor plaa2 8 by welling? Wsmg,.oes AnYy giepattachment

me S%{.Efe{Qﬁéc{ Q@Fl)bli‘x% g@% éﬁéﬁo%ts;lﬁﬁg%gg Q‘%Sb nesgf(; t%ea%l%t;hl Ib)ufstlgg bubbles

thatZoi®a ek liqulid pytetscthe emisterb SthietraisebimainbeR @26 npuybet spikies such as those

43 h_as, way of exanple o
Sh°§“3 ‘%SFI&%;%I’ %&9& %&: At %tewé)tws%ﬁmwseff wempeis226 Mayche idges, ribs,
i
cleats? d&g@sl %ﬁ\?%gg’?g?g C?Hg off II‘ %t?‘l%)cﬁlg@ g}?t I:lsnéz@hlﬂg of b s’slng a bubble.
Addigenallzor eldernatively, thd dedleC®b plater 21 Sanayphleal invdude a surfactant coating to

tit d ituted b d 1
rea G b Ein ey BREBBIRIEL cd bor onat e esters (8) fo

gi Whﬂ@&e@ﬂé&@@;ﬂﬁk%%'1H’\h§ﬁ%teﬁ%§)*"l@§v5 aﬁﬂi @HQﬁBétﬁﬁ{ﬁiﬂS@ohd the

at the 2-position. [000183] Various 3-
deﬂﬁ%qmtmz}tﬁ 248 n@dsother @llpn@pans of theduodile? Hgmny) 1rtcheleg®tﬁsr gots, channels,
d fled i n. S X 11 hene.
or offet SRS A B IO Tk (AR ciop bl provide
the Blablhﬁgl bﬂﬁ&ﬂ&dh@&l%ia&&ﬁﬁﬁbﬁ h&RSsadsto ﬁlrﬁﬁﬁ@r@ pfdv):nt protein deposition
6- di hal 0o-2- cyanopyri di nes such as,
on tb& Hayfwirggpsratog- Br@mllestwe pmbpélmqnhébﬁ bafﬂc mab/sbe a screen or may

be c%ﬁ cf‘e? ﬂ%n{x Ia s§11é9 I‘x{a&e?fafdl othidp 8'8@64 [’n[léhg gh(fqgarfﬁ)@ {n%?/ include a

or SU or unsu

deﬂeablepslste(oabﬂteo c@hpencnbathieng pérﬁfébblb YoF b&hﬁﬁer{n@@le Iﬁ.agasrmow
halogen substitutions at the 3-position. Furt

hal¥§ @haSé%Bhlsﬁagtbe basepdft o8 Hﬁd@@fﬂ@x?l%s rempvedly g’&%{ed by the open end
MBI AT HESSRGRL 20 O0BR ot 13 my
be apgled delammits thebast 2il # sednthaufhds eokrifg thewenary (chambaf@d stnklng the
emet hodol ogi es described_ in sch

deﬂfc};@x\g gtsélgé d USCJ( gg?a‘yg tlll?rg@@pl%‘ﬂ w11 148. 1, Whgn (})q lv)fﬂe %}(g,}s 1nstalled in

canidfeP Th2 ¥ @dflelloY i)ldt@fix'a{j’ be aﬁ e?aﬂpf%tti) % et 11 nl¥ S ii!Snister.
R3' groups are couple trlethy et hyn ane

The(lewel-liysiddipeiiv aliee bsplansrapgespabcﬂ byl top smﬂucabﬁﬂquld collecting in the

condi ns.to afford 48, After. depr tectlon of. t he
cani§{RF 12 WG epBiies Fsutsnieddn ey bR ALY PORERNRSSIiONS) ar o

COURIf@HinPintdie 's?peréif@aﬁy kOFRPIT Rl }ﬁ@lﬁbft ﬂl!uh %nt(e?lg% tﬂrégd_ag_ﬁter 142 is

pal | adi um medi at ed conditions to afford 3-ch
scheyatically déni¢tad by (iBd 234.DFhe fheidipasses tdfrodgh thediletalS?2 any intaythe entry

. 3-chl - 5- o
chaifber 0 g SO S ZoiePh e peshreud. of i b 31R and is dirccted
dowaiwhagd by the@Xdfledtotiplate23 Bithrdhgeith AHeYHire 180 bAS opek) er{d01r72 of the entry

substituted or unsubstituted boronate esters (8)

chagberel 70h A sgbe ﬂmdmwﬁ ihei c@lln@lo@@hymb@olﬁﬁohmdmthesﬂm@ stmeam is
pul B8 L SRLER AR SRS e MR CReith Py 10y Gases in

the R p03|t|on [000187] In other enbodi nents,
certain conpounds of Formula (lI) were synthesized
usi ng the net hodol ogi es descri bed in schene (XV).
Schenme (XV) [000188] In schenme (XV), aryl brom des or
aryl iodides (47) substituted with various R "' groups
are coupled with triethyl (ethynyl)silane (or its
equi val ents) using pal |l adi um nedi at ed condi tions
toafford 48 ﬁ¢ter deprotectlon of the S|Iyl

. e o
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a non-toxic al coholic vehicle. Suspensions are

formul ated by di spersing the conpound in a non toxic
woelwals41t Non- [imting exanpl es of exci pi ent SPOFES2009035567

as oral fluids for oral admdnistration include, but

re not limted. t sol ubilizers, e iers,

the fpid spam gﬂaé(gt&ﬂ%leg gpwad-araund the de%%ord@fﬁ%?ﬂ hiEp edethe ganister 142 at
the D@kt 560 ti ng exanpl es of solubilizers and enmulsifiers

i nclude, but are not limted to, water, glycols, oils,

al Biediadle 2ithozatesd Enituoss:pa:tmaa)y{as illwsahtetisfoa axhlmnib ylw)dme 234) for

b ol Na t f
nuid b e Feling el g gl Fot T toriats B St and
subf@AEAR pPoveNR Prérha¥ute B’l&: ﬂ?&ﬂf{h@ﬁ q@il- dcnl s@ﬁ%to?g699§ nf‘qﬁld entering the

i ncl ude, but "are not permnt o
canisigr i#2 Addidienallye the dyﬂestacp.lh@rﬂlﬁ of rthednatfﬁ¢ 210, tand pptl@mally the raised

LSR8 3SR 5 RS B Ryl 02R L rorming or o oo

bubbles that hivefoshed RamireshehCBERQHAhiOfepiiafonuba The béﬁl@ 210 also
adm ni stered parenteral l'y by various routes includin

servey{0 prBYert phAutstantialy tedies inemeught befvnaea visenss end 172 of the entry
I i ntranuscul ar, and
Chm&h?ﬁgg%?g??gﬁéﬂﬁﬁkggég%bguc' par ent er al dosage forms

ar eVhetninsiaHé®inetle canistbre] 420 tha baffles? i is pesitioned to recelve droplets or
sterl ble injectable solutions, suspensions,
iy

spray fepm, Pubblesipystingavithin dhe ganistere iy gorme cases, ahes‘gacfﬂvéao may be

posURRERAREed e %uﬂ&%%‘f‘ﬁﬁt éaﬁﬁ'telv\é 4§ﬁ§@ B %135 Of %Q’aﬁ sfer Whkre exudate
injection (reconstitutable powders) an s ons

bubbleh byilst $.¢ LesBubbilerbwrstity ates alpesofmeroasesi the [baffie, 2Ma)ab@p051tloned
not ini 0, ter for Injecti SP; agueous

berfjihh St a%%m{etﬁwatwafe@d T gr%ﬁ. IirmesAnr s the

locatioh @EwhiRA exﬁ?éld?cggfopi%té f%lﬁ%s‘ﬁﬁ bEBHIES e Fo élecfrtlérﬁp 'In some
Dextrose and Sodium Chlorid Fnj ect1 on, Lact at eé

Cmeﬂn@%ﬂS ghq bbbt blumngmtaamdﬂmplﬁbfcwmem miee of g uaitistasmay be at the

samgrafibh ot B sy ne Hibefr Befimen ot i Fitioe area and

droplefofih &$orSatemas be Qﬂ&lfﬂé%t ldcBidRd FoPthe ©@hiBteP 142 illustrated in FIGS.
cottonseed oil, geanut oil, sesane oil, ethyl ol eate,

1-6,i Topndo P therhulbible-husting anga padh dippletdorredion arciraanwitbinnthe entry

chaf REER ok hTRn SpstohdlielaR @b BT AFTRR TR0 Bhpbes j20.

corpshonlll 8 ndted mut @chéﬂ theadk @xBEfOr Bieatifg & Coriuoad pataivay ot fluid
Such transdermal dosage forns include "reservoir type"

enteging thﬁeﬁ&ﬂiﬁf@rtlﬂée In pag epleadimept; & horgvs retigulatedifoam sush as a
pol étﬂarf%r}g oﬁ(}sﬁlo%gg Wltfh {iCthP %ﬁf ?h Qr;betr W95 he RS mfa{ed nature of
e pene |on 0 esired anD a canmpoun

the Exammirﬁm(zle); butiiyle ¥@hatibn axanid eenleyid 192 0N tHeleAl§ @ﬁalﬂaér 170, which
devices are in the formof a banggqge conprisin

limifspretertdspepitien on ghe liguid-giisepasgar Kot Sigilers. b e@ﬁa or materials
I r
SR I S, O ORI e 70 e
air ssharatoofl 6@ toepl’ewtt padmaure bidokilg @dhanthma&ckepa&am me@l In canisters
rate ove pr ol onged pgrl od of tinmeg, and neans

that gy og Inchle feispRsate; gy e Ba Rotna ppwua X8} mayHe et ﬁita@/where in the

I
cam@igi; ﬁiuﬁ%gﬁngﬁitﬁ%gr #’ ?%ﬂ%%lhagel [ ve ? ?%%%%@ 5 R Ofs itioning of
the payonufoam(in)the cemiistietds suchahdteld foam mﬂnvateti befweaenachppletifbrmation

| a an .optional diluent. A
area oglbp%l.emhuﬁ%ﬁmg@é? a e ?‘g[eﬁBFS‘F CARISEH 0, absor babl e
phar macol ogi cal | y acceptable sol vents to assi st
passage through the skin of the host, such as water,
acetone, ethanol, ethylene glycol, propylene glycol,
but ane- 1, 3-diol, isopropyl nyristate, isopropyl
palmtate, mneral oil, and conbinations thereof.
[ 000265] In certain enbodi nents, such transder nal
delivery systens include penetration enhancers to
aSSISt in dellverlng one or nore conpounds of Fornula

M T o . o - s
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effect of the i mmunogenic conposition in the absence

of the immune potentiator. In certain enbodi nents the
wenwancsaent of the efficacy of the i nmunogeni BCT/US2009/035567

conposition is by at |east 140%el ative to the effect

?Lﬂ%&ﬁ’%ﬂg enf@%{) a%aﬁfenn?@}:,c%g an g'etﬁ,g% E]?@ﬁﬁgen?rﬁgoéimtegteis illustrated.

slmelahartnehﬁﬂte 200, the Bafelefd1 0atky iAdluddia HaBRNPARIY eflector plate 818, but
onposition is by at least 50%relative to the effect

the B%fﬂﬁ 840 isvmamHedwied vddnphsiee-siamping trecesp s Ehebaffe 81 P may be used
t
mt%ﬂﬁ%ﬁ%e%e%?gt?%% 1ster:l : gﬁ%@?h? feﬁg) : rrnguglﬁ%)%resn :]%afﬂe 810 also operates

by lﬂonhn(gs]lntd ofrsigls dnyl cadatihg asérRSpatbival bysveen ah batl@fofachnister and
nj c onp03|t|on in the absence of_ the

at lqaﬁﬁﬁj’ﬁ of am gg%ble PFRg Ateai hdwRlstdermales ategeand an open end of an
cnof SARRGE AR el e L 361, Qo 85 pEUARASR oy ki of
hmxdawhﬂmnmmumagmnutwhhMmo&nhtoﬁmbnmnhmrabsence of the

t t : I nbodi th
em gﬁ@,{?n I or {%e agngie%é%F ﬁ{ﬁ%gwglded according to an

1llusﬁﬁﬁp@§xhbbcﬁﬁleh§ ﬁié IﬁEthb@ ﬁﬁiud%pcfﬁeﬁﬁﬁ%a{ feﬂﬁcé@pr&ﬂﬁree&fftﬁﬁta collection
the inmunogenic conposition in the absence of

canusmmawwgmtﬁ &woor the tissuesite &0 theenbedioneanistet. hEhe collectlon canister

hance of th effic no
ine ISR e i o srisk@5 sonibel nithURS SHRL B ettt further
1nc1@destdﬁﬁlm1ﬁmgwmeﬁtlﬂ%3ﬂ% Qepdsitith ofprblef AR INC&udhtelod&he liquid-air
I mmune potenti ator n certain enbodi nents the
sepasaiRh MéHayzation or preventidncefpyotein dehesmmmm @estirdn several different

o} t st _100% r el o the
oy PR b TR AU B or P 03k o bt el Rl kG BB, 10 i
wayl, exndae erigithetalisterd HPPBIM lebted a0Vl o SRNIREIIEIRbEparator.
t he._ enhancenment of the inmunogenic conposition's

Protgry deppsifign may dwitley be yninivaizedher Rraventeddnyf rreyentiag o substantially
U i
redlfrg:p% lie%@g;ﬁfé%egg%ﬁlﬁb%e sati; % %b(ﬁ"éﬁ &(ﬁﬁgﬁ&f’ %amster and the outlet.
Altermtivelysrddditioasily, seaessisipathreasbs adatas f@ cstadateastetng the
robability that a subject receiving the imunogenic

cou‘ﬁﬁﬁé@??@ﬁn will experience a condition for which the

| Mg

R BEN S BATRE ! BN ST LB A B
inclgdectheans na rdduosthellikebhdrek ofdmbbldiformmiton, $chas a i imdet dransition

fron O 5 G181 Pt dMbJ ! GeFSHOgamBa e Astismed P low
chardcefistits ePl‘i’at %ﬁﬁinﬁﬁé caxhﬁggm bibBRGoMhdi{dn0 rAQidﬁfonﬁH& Br alternatively,

conpounds of Fornul a descri be ereiln,
somg legnbodisrants may hlgo m&etaastul‘fecesaiating of Ehalhqatcbalt hmamluf)r such as an
nmunogeni ¢c.conposi t.iqgns i.nclude an effective
oliogfiin PR el B PR DRI JERSIORies SRoreids BB HPYes.
acqewiipkd & &‘ie&é&ﬂ}at fhd Qfl‘us‘ﬁﬁfl{?é @rﬁﬁocﬁﬁl‘énﬂs rd@ic‘i‘i@@d h@t‘éin rﬁﬁf"be used
not limte proteins, polysaccharides, polylactic
wulh@ﬁ@l@d p@@ﬂswgnge@tmm systéraisof anyltypre shapeaer sice andistwilarly with
ose, .| act,ose

canfiPh ol ihee SR Slién B TRRS pbEAReC Bl FELERELpir scparatr

may8d1§b varpdépending Upeh tRepdriiclifanibee dbdIgR NOIGRNAKIS, the geometry of the
onpositions typically also contain diluents, such as

bafﬂﬁdﬁ@f be mgpificd as apepsgiry teeanformyiocthe peritowrafor Wrtfw@m of the
nul si f

can B A BSR4 1wt MR UBT TR LI Pocuced s
certain enbodi nents, i nmunogenic conpositions
optionally include one or nore immunoregul atory
agents. In certain enbodi nents, one or nore of the
I mmunor egul at ory agentsi ncl ude one or nore adjuvants.
Such adjuvants include, but are not limted to, a THI
adj uvant and/or a TH2 adjuvant, further discussed
bel ow. In certain enbodi nents, the adjuvants used in
|nnunogen|c conp03|t|ons prOV|de hereln |nclude but

L 1 ~ i o~




fromw ld type pathogenic strains such as N.

nmeningitidis strains or fromnutant strains. By way of
wex@apisgil W98/ 56901 di scl oses preparations of POBRESIN®E35567

obt ai ned from N. neningitiditg with a nodified fur gene

2 74 h A houl
oS R Ao A A S

SRR I o ) ) sy Mo

an dt mlﬁl appaent ﬂm&h@ ﬁirégtﬁngiﬂmtdtmmeenﬁmﬁiawirgsi gmificant
Cl aassen et al. (1996).. ..
aaviifa s B prov iR e B ingeriionas Moctn iBipnbra (Reegtiadorms, iti
not fds@ﬂm&éd BtS swseeptitl e vaioBX M E@s a‘ﬂd&n@dﬁifzﬁfoﬁﬁ' Rmt'ﬁ@ﬁtAdepartmg from
subt Mut ant” Nei sseria with | ow endot oxin | evel
theﬁ%hf%@ Gfby knockout of enzynes involved in
LPSbi osynt hesis, nmay al so be used (see, e.g.
W09/ 10497 and Steeghs et al. (2001) i 20: 6937 6945) .
These or others nmutants can all be used wth the
i nvention [000408] Thus N. neningitidis serogroup B
strains included in the i munogeni c conpositions
di scl osed herein may in some enbodi ments express nore
t han one Pork subtype. Six valent and nine val ent Pork
strai ns have previously been constructed. The strain
may express 2, 3, 4, 5, 6, 7, 8 or 9 of Pork subtypes:
Pl.7,16; PI.5-1,2-2; PI. 19,15-1; Pl.5-2,10; P1.12
1,13; Pl.7-2,4; PI. 22,14; Pl. 7-1,1 and/or PI.
18-1,3,6. In other enbodinents a strain may have been
down regul ated for Pork expression, e.g., in which the
amount of Pork has been reduced by at |east 20%{e.qg.,
>30% >40% >50% >60% >70% >80% >90% >95% etc.),
or even knocked out, relative to wld type |evels
{e.g., relative to strain H44/76, as disclosed in
W03/ 105890) . [000409] In sone enbodi nents N.
meni ngitidis serogroup B strains may over express
(relative to the corresponding wld-type strain)
certain proteins. For instance, strains nay over
express NspA, protein 287 (W01/52885 - also referred
to as NVB2132 and GNA2132), one or nore fHBP
(W006/ 081259 and U.S. Pat. Pub. 2008/ 0248065 - al so
referred to as protein 741, NvVB1870 and GNA1870), TbpA
and/ or TbpB (W000/25811), Cu, Zn-super oxi de di snut ase
(W000/ 25811), etc. [000410] In sone enbodi nents N.
meni ngitidis serogroup B strains may include one or
nore of the knockout and/or over expression nutations.
Preferred genes for down regul ati on and/ or knockout
include: (a) Cps, GrA CrB, CrC CrD, FrpB, GlE,
Htr B/ MsbB, LbpA, LbpB, LpxK, Opa, Ope, PiIC, PorB
Si aA, SiaB, SiaC, SiaD, TbpA, and/or TbpB
(W001/09350); (b) CGtrA CrB, GrC, QD FrpB, @GlE,
Htr B/ MsbB, LbpA, LbpB, LpxK, Opa, Ope, PhoP, PilC
PmE, PmF, SiaA, SiaB, SiaC, SiaD, TbpA, and/or TbpB
(W002/09746); (c) ExbB, ExbD, rmpM QA CrB, CrbD,
Gal E, LbpA, LpbB, Opa, Ope, PilIC, PorB, SiaA SiaB,
Si aC, SiaD, TbpA, and/or TbpB (W002/062378); and (d)
GrA CrB, CGrD, FrpB, OpA OC PiIC PorB, Siab,
SynA, SynB, and/or SynC (WD04/014417). [000411] Were
a mutant strain is used, in sonme enbodinments it may
have one or nore, or all, of the foll ow ng
characteristics: (i) down regul ated or knocked- out
Lgt B and/or GalE to truncate the neni ngococcal LCS;
(ii) up regulated ThpA; (iii) up regulated Hsf; (iv)
up regul ated Omwp85; (v) up regulated LbpA;, (vi) up
regul ated NspA; (vii) knocked-out PorA;, (viii) down
regul ated or knocked-out FrpB; (ix) down regul ated or
knocked-out Opa; (x) down regul ated or knocked- out
Ope; (XII) deleted cps gene conplex A truncated LOS
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m nutes at 00C, and a solution of di-tert-butyl
di carbonate in tetrahydrofuran was added. The reaction
wormomerswed to room tenperature overni ght. ThePGDUS®NG/035567
was evaporated, and the redslting residue was quenched
with 0.1N HO aqueous sol uij}]r%r} he aqueous suspension
was extracted twice with e etate. The conbi ned
organic |layers were washed with brine, dried over
anhydrous MgSO , and concentrated en vacuo. The crude
Weglaimr i al was purlfi ed y by flash chromatography on a
COVBI FLASH(r) system (1 SCO using 0-5%ethyl acetate
in hexane to give the product as |light yellow oil.

Clai?l A?redhgé&%g%hgé %eattmfnt SX%tf"’H 7OmP n§m§ di oxaborol an- 2-y

1) phetmhmﬁcﬂd baiiﬁb@d[dﬂ@@léﬁfé]sn?ert but y|

2- br ono- 4- chl orophenyl carbamate (fromstep 1 (tl 0
eq.),? g}n@te,g; hagfmgg cgllgetiog chamber, an inlet, and an outlet, the inlet being fluidly

gicf;ﬁrgﬁ gflldoﬁm%:tecpt'o(the pordudlpfraborol ane) (1.5 eq.),

bi s ( di péhared Ippdsesp sbmod ﬂardiy)c:(&meizlpdltd the iouttet(dflthe ¢dmister to deliver a
and sodi um ace ed i.n di oxang

4.
(0.2 M) urfgdyce reéﬁlifegp}bsge 1eerwe CPeaE?r. e thgdssHe gifetuch that fluid
to 1000C aniy sitd t‘isrsﬁtgs&vx@ I}ﬁhﬁto thB Qolli&sibh thitber;
suspenS| on was cooled to a ent te er at ure, I | ut ed
Wi t h adidwid-airisepargoeassodiated ghithabe omtla,t tcapldvtﬂtéiqﬁld fromategiting the

was concent r.at ed acuo. The cr .e m xture was

purified b°)9 PYUOLe 8#%’5{06’&321% a COVBI FLASH(r)
SyStGQit’BeaEfﬂtlesgi\Q)tlé&UﬁﬂﬂQn #%astshY o RIREANGIA BntBBXSNR dhRister from
g| v -

4- chl or o- r¢me W@y blocking grectiqwid-air sgpagatdi. oxabor ol an- 2-y
| ) phenyl -carbamate. Step 3: 9-chl orobenzo[f] ][I,

Claﬂ Qapgﬁ%] )){s'te% Bf glai?ﬂnl n\%hérQQQﬁéB galfﬂe ci?‘e%leg tgﬂuoq{s path between the inlet

4ncblﬂ’nb©udet2 (4,4,5.5-tetranet hyl -1, 3, 2- di oxabor ol an- 2-
yl) phenyl - carbarmte (fromstep 2) (1.0 eq.) and
ro |coI|n thrlle (1.0 eq.) in toluen
le%g nfﬁg & sfnt H ¢lam Liyhaqrein; %E%QF PEYERtS mﬁ@?ﬁ@%r adwsﬁn a droplet-
f&n‘&%r&méﬁﬁdﬁ{é‘&%@&t{ﬁe%ﬁ Si um carbonat e sol ution
. . The reaction was heated to 1000C and
stl rred over night. After cooling to anbient
Clamefpelhe syseem phedaine dcwhareindbnbaffit isvascretinl ut ed wit h
2%ret hanol |n di chl oronet hane and water The two phases

T AT PR —

Baawtmﬂq@ag@{ye arh@dyers were washed with brine, dried
over anhydrous SO, and concentrated en vacuo. The
crude roduct was purlfl ed by flash chromatography on

Claig o\ Bhe-pystamy pi claips { cwhqreigtim) outlet and the diguddsain ggparator are
i ed using 0-5%
ﬁgﬁ%ﬁglomn ﬁ%ﬁo‘?}gﬁﬁ feibg B\‘7Pe a solid. 1H NVR
(acetone d-6): d 9.08 (d, IH), 8 96 (d, IH), 8.45 (s,
Clainty, Th8&ysTn86f ¢ldih 6) wWhereil.thbdftle idcH)des 4.deAedtol; plhtelthat is angled,
6,78 (br, . LRVB [MHH = 230.1 mpl.e.. ) )
when mg ‘H’Sé F&H{Hﬁ fhe ca[?%ﬁﬁlaﬁw fot gy h%ﬁ%ﬂwﬁhn@féﬁe ganister to direct
hefatcobtabihe &e@%ﬁga mﬁtlalaWa GG Raget e [000456] To
a sol ution of -ch oroani |'I ne 81 Oeq) in
tetrahydrofuran (0.2 M at OOC under N2 at nosphere was
added dropwi se | M NaHVDS (2.5 eq.). The reaction was -
stirred for 15 mnutes at 00C, and a sol ution of
di -tert-butyl dicarbonate in tetrahydrofuran was
added. The reaction was warned to room tenperature
overni ght. The solvent was evaporated, and the
resul ting residue was quenched with 0. 1N HO aqueous
sol uti on. The aqueous suspensi on was extracted tw ce
with ethyl acetate. The conbi ned organic | ayers were
washed Wi th br| ne, dr| ed over anhydrous I\/gSO4 and
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organi c | ayer was washed with brine, water, dried over
anhydrous MgSO , and concentrated en vacuo to give a

waoelmbditshat was carried onto the next step w tPOLUS2009/035567
further purification. Stepi2:

Claiz §N1 or or}%fs(y%tg%’lh#%?%gglt%% . dcolinonitnle [000512] A

sol'ution Yor omet hyl ) pi col i nal dehyde
OXi Mahé Baffle @sbhided RWcBUEtBLSlate! @RDENt (1.5 eq.) in
tetrahydrofuran (0.5 M was heated to 65C and stirred
f or Btiresoneaisememberisnasitionssl athe deflesson nlatapebursipubbles that
and dil ut i t et . er The organic
| ayer was e@/g}s{\ﬁﬁgegm\;ﬁw f'{Il'zﬁlr\s/\g}%é:ro ,ﬁ&glro?i%g?‘)ﬁg%ﬁ“ ed over
anhydrous MgSO4, and concentrated en vacuo to give a

Claswbi d t HEite systsmoafTcldimdl , ovlieteit the 1iv@id-ais bgaratsbit i @tilydrophobic filter.
further purification. Step 3:

Clafi bht XS REREXANREOERL ) Ll o TLRBRIL O BBl 02 e he

arlidt& donfp#spy car bonyl anm) phenyl boronic acid (1.0
eq.) and 3-chloro- 5-(trifluoronethyl)picolnonitnle
(f r ora eollegtion chamber;eq ) in toluene (0.44 M was mi xed

ith tetrakis(triph - ph hi | | adi 5 [ 9
And 20 AR PR SO PRSI R B8ueitron (5 0 eqr).
The raasitleOdiapRa tb8afafly SonheQeEtPRfbdatdd préshure source;

overnight. After cooling to anbient tenperature, the
r eactd ligvidaitiseparatappositioned adjaognt theotetsiandnol i n

di chl ae an er. Th hases re .
separaitie PO S! el Oy by S REARGR S5 s capister rom
Wi th 2% ngirban@lely Blodki@lEhlﬁHl‘ikﬁﬁd-hﬂ%@pM&ibﬁ conbi ned
organi c |l ayers were washed with brine, dried over
anhydrous MgSO , and, concentrated en vacuo., The crude
Clajm ééuct Thecolestion; cagistsy of plam 18vkereindhg bafHg cesates a tortuous path
%@Lﬁh@%ﬁﬂ@%ﬂ&%ﬁﬁ&(' SCO) using 0-50% et hyl acetate
I'n hexane to glve 2-
(trifluoromethyl)benzo[f][I, 7] napht hyri di n-5-am ne. 1H
ClaiiVi2.( ac eflermelidet®yn: cadis@er 48 clasn 10 Hyher@in2ie Yaffle prdvents line-of-sight
.65-8.63 (d, |H), 7.70-7.61 (m_ 2H), .7.44-7.36 (m
?ﬁ)‘&ee%?gub‘@s-ﬂa}ﬂsgﬁﬁ arep g theputiet of é%&?réstaanm e 27
2- met hoxybenzo [f] [1, 7] napht hyridi n-5-am ne Step 1:
Clain ¢8I or oSl 1B& 0nRIafRter B Blainh 11 0 Swh?OiA WMtbaffie i screen.
solution of 3,5-dichloropicolinonitrile (1.0 eq.) in
di nethyl formam de (DMF) (0.5 M was added sodi um
Claimdhoxi dehe(cpllsctian cpnistes of elaine d 04 whereia thewpatle inpludes pdgflector plate
t L.on s diluted with ethyl
g@e?’é? %Jégoﬁgo%wg}eg&u{cﬁﬁgs%a%&aﬁfc | ayer was washed with
saturated aqueous NaHCO three tines, water tw ce,
Claphiil®&d oVHfe wiibytibnatagistdy 5Oclainand, whsieianhe etk agdthédiuid-air
The crude residue was purified by a COVBI FLASH(r)
SSRaraten At Restiioned ongpnessk veal hof the, eliegtion chamezane to

give a mxture of two methoxy regioi soners, one of

Claid16h Wephet R edfst Jaﬁgteﬁ b gl‘zl%ﬁ 15 T@ﬁer@'ﬂn’fﬁ@ﬁﬁﬂ@%l&ﬁ%t%iedgﬂector plate

onto the next step without further purifrication.
that i5-amgted owhitrepositidriefl with theshiilgr, irelativéstoantevia-liquid line of the

000515]..A sol.yti on of .
steits e ARy SPBOHeE AEFSsHE AR BB B fembp Gt el
eq.) and 3-chloro- 5-nethoxypicolinonitrile (fromstep

Claibh 17.1. O "Bt dolle@tidnUavBRS of Blaftd 10) wH@sin xed wi th
tetraki s(triphenyl - phosphi ne) pal | adi um (5 nol % and 2N
aquedb%bﬁsf@ﬁa@@,ﬂdﬁmadgﬂb@napletesmmti on (2.0 eq.). The
reacti on was heated to 1000C and stirred overnight.
After cooling to anbient tenperature, the reaction
content was diluted with 2% nmethanol in
di chl oronet hane and water. The two phases were
separated, and the aqueous |ayer was extracted tw ce
wi th 2% net hanol in dichloromethane. The conbi ned
organi c |l ayers were washed with brine, dried over
anhydrous MgSO4, and concentrated en vacuo. The crude

o .
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Step 1: 3-brono-5-nethylpicolinonitrile [000584]
3-Brono-5-nethyl picolinonitrile was prepared from

W@ 2@9ditrono- 5- net hyl pyri di ne (conmmrerci al |y avedt/abioed03ss67
foll owi ng the procedures ddscribed for Exanple 42 /
Step Step 2:. . ...
3 br AL s Thiges BEPBFLIS ROy HPRSSh AL Cpfyston B s Byt bubbles that
3- Br onD- 5-forn Y duRMenaird ¢l cbRe@Rni dgibéd i | € was
prepared from 3-brono-5- nethyl picolinonitrile (from
the previous step) and acetal dehyde follow ng the

Clajm 8.2 durk soldretien camrister for usscaith psedimed psujie geatmeapsystem, the

= (5= ami na- 8- met hyl benzo[f][ 1,
%T%%%ﬂ#ﬁg?ﬁggg?z-zl)propgn1g-ol [ 000586]

| - ( 5-aArvllectidr ¢atdbgt;:benzo[ f][ |, 7] napht hyri dm 2-yl ) propa
n-2-ol was prepared, from 3- .

br oncneshity. AbeRapsitionsd Ve sheraection ehapmhep,the sidry chamber

1005, 5B kR TR GRS PGP ey
| H), 8.68 dhdmbeifurther i2dir{gh flbdd)sepafatd; the entry®hambet From the

g_ 97 l H?Z g‘éll%%onzib)am?ggr_(,%e é@r hg%}lgg& _aEg'tLtrz 93 ’al(lén\pzbn%l_cbemmcatmn
[ MeH = 26R¢vkedntREBABy eimber and the collection chamber;

2- (5-am no- 8- net hyl benzo[f ][I, 7] napht hyri di n- 22yl )acet
oni t ranlipket digpased in the entry wall of the entry chamber, the inlet adapted to be

2, 3-di chl of 055- ((ne X t hoxy) met hyl ridine
[ 000587] SR el ST = ) Y
(5, 6-ahi gulfleOinQRMInheHiElrtidn YA it MRE BSINRtiok CRIABIr @hdhdapted to be fluidly

avai lable) in CH2CI2 (0.2 M at 0 OC was added
tri et hyl arfopaeqtel tedq rpduned pedsbwe sowreeshoxy) net hane (2

eq.). igring. C for,3 s the . reaction ..
i e tnoBls i B bnc pclind p R G VEni RBRLUOR priting e
chr omat ogreafibtidnSdhbinbar iedugh 28 outkf%nEt OAc i n hexanes)

to afford 2, 3-di chl oro-5- ) .

( ( meteptiierBaing g pasetandia deflaciphplags thy bess bringepsaypbly positioned
Step 2: s : .

3-chl or o- SV IR s ety shambst roush the oneping; of Shs entry chamber;

[ 00058l8drein the deflector plate of the baffle deflects liquid entering the entry chamber

3- Chl or o- 5- t hoxynet hoxy) met hyl ) pi col inonitrile was
pr epar ed ftp%)&&g the iglet g)rggr)naturelg b}oe:king the hydrophobic filter.

5- (( et hoxynet hoxy) met hyl ) pyri di ne (fromthe previous
Claﬁ% @?) SI g%ﬂeiéﬁ'llgctgggh%pgfe? CEEHE S8 AGHEih REIbIAE cFesRTR!tSrtuous
patbwap betwsex Fhecminy\chremher dnditoobuttenpf thelcani®©00589] To a

stirred sol ution of ‘

2. 35 di chl.or 0:,5-.( (net hox t hoxy) net hyl ridine (from . .
Clafty 3051 & o gsdy S R ) SR Sy A M RS s IR ot sighe

bwebd the@fpkninflof tHe entrychhfBerdind tROSMtIc BPRE RhMiERr.

overni ght the reaction m xture was concentrated under

vacuum and the resulting crude was purified by

Claigm2bnat okfreasoHgctiosi qanister gEFlaim 38, whrgein thedmfTle is hioreanes)
to afford 3-chloro-5- (hydroxynethyl)picolinonitrile
{ 4: 3-C - B hyl ) pi col.d { Lri

Claﬁ) ggs 9 O]ﬁlfo&lggét&nrcraé%&g gF gﬁqﬁ% %g,o\%'ﬂér&g thd @t Ip?ate extends below
thedtydarphebic (fiiteelr oxynet hyl ) pi colinonitrile (fromthe
previous step) in CH2A 2 (0.2 M at 0 O0C was added
thionyl chloride (10 eq). After stirring at room
tenperature overnight the reaction m xture was
concentrated under vacuum and the resulting crude was
purified by chromatography (silica gel, 20 - 50% Et OAc
i n hexanes) to afford 3-chl oro-5-
(chl oronethyl)picolinonitrile as a colorless oil. Step
5: 3-chloro-5-(cyanonet hyl )picolinonitrile [000591] To
a solution of 3-chloro-5-(chloronethyl)picolnonitrile
(fromthe previous step) in DMSO (0 2 M was added
sodi um cyanide (1.25 eq). The reaction m xture was
heated at 130 OC under m crowave irradiation. The

. I . o~ N
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Step 1:
2- (5-am nobenzo[f][ 1, 7] napht hyri di n- 8-yl ) propan- 2- ol

WO 0@0A60k To a sol ution of nethyl PCT/US2009/035567
5- am nobenzo[ f][ 1. 7] napht hy6i di ne- 8- car boxyl ate (from

Claff{38h wetik CUSHER histerobafifi srieerriaabe pefe pad e hydrophobie

ailtbose goélaomrdn drex@Ra1EHL tht %npe%haﬁ Hﬁﬁn&\f ppPbsidithe Jrh@ wall of the
reacti on was quenched by saturated and extracted

RtThCRORE. The conbi ned organic Iayer vvas washed with
brine, dried over MySO and concentrated en vaccuo to

in r S . .
ClaiPof 1 B oF U5 B Ed B g s anei
sjattveno tﬂeSﬁ@ thdird&g fl0id 10 eabid-{hAbtlé@ogplte adray from the exit wall.
(5 am nobenzo[f][ I, 7] napht hyri di n- 8-yl ) propan-2-ol as
Cl %gllo oil. Step 2 é %
a2 ) hfe‘i?}lsmn[cfm?}qﬁg Hait 25 avbereindhe onlet sesbis Hydsephobic
ﬁﬁéluatr
2-(5- 2%8%2%%erdzbg%owthe ﬂ700rr1§g llteﬁillr?ld%l%m -yl ) pr opan- 2- ol
(fromthe previous step) (1.0 eq.) andp-TsCH (2 eq.)
Claim 26.0] uerhe qotledion\aniates of tlaim ¢8, wher€iQOl® dpertuse isausicd.
The reaction was quenched by saturated NaHCg 3 and

2725 oo Bl A P A e B s

pdslu@&dum th©deflictur plae & bl@SHRSHIAS that 0@ SBIFHGEemBisehd édllection
was purified by flash chromatography on a
. ELASH(r) system (1SCO using 0-5% MeOH DCM t o
gi ve
c1a§n ggf op nghggﬁalllgcﬁ’dg)éal‘%ﬁge%ﬂlhim {3\aRhRyr i di n-5-am ne as
8- i sdhe bafjle lpe&vz:n{sﬂilnk:#o,f%jghabémhw thdiopehing ot tie en@H@GaHAber and the
A m xture of
8- (pr op- | -eLolths gt £ 111, 7] napht hyri di n- 5- ami ne
(fronrhd Bgiasy tH4Sd
wt) in EtOH was 21? ir |Pi3l B%lﬁ n(fﬂggal%%sﬁﬁg%d;%%«%)ﬁf%vﬁll %@9(% ollection
reacti on rehamberoppasitedihk ety wall ol tHo@vltry ThemPel/ aBdietow the floor of
f||teredQ( celiite, and the filtrate was

f thr
concent r at E“d I&W&i‘g{gﬁﬁ 4 obtain a crude residue. The
cr udehdraéfRictarlpl e exBis el 36 iR YhytHodRbbie 'fﬂ@ffﬁt ography on
a COwvBI FLASH(r) system (1 SCO) using 0-60
Et OAc/ Hexanes to give 8- )
Claing %1 opyA Belleeiph Fanisten foapsa With adeduced pressvee tisatmeyiedysiom, the

tone- d ) : d 8.98(dd, IH), 8.88

%Jégtgﬁq}m%q\/,g?(ace 'y 0 13 (dd, IH§, 7.4gb(d, I H),

e AT N O L)

1. . = g a e

8- Vi ﬁlyuBl@hQ?ﬁqd[tP bv%lﬁaﬂém%ywmdm stiawggae[oooees] To a
|

50! VBBl Yl O AREPL B RSl il

m xt urlequidhgir aépavateripdsitionad ﬁdjh&r@ﬂ{é cutldt; ahd r r ed for 30
m nut agiédeep or nge caolor). The reaction was aga

C ooI Q,\Hostltbone athin the cgmster to receive droplets or spray from bubbles
am nobenz t I ne- 8- car bal dehyde (from
Exanpl e Sw&h%%IIHQB{%%MﬁSE was i ntroduced dropw sed
to the reaction. The reaction was allowed to warmto
anbi ent tenperature overni ght. The reaction was
gquenched by saturated NH C and extracted with Et OAc.
The conbi ned organic | ayer was washed with bri ne,
dried over MySq 4 and concentrated en vaccuo to obtain
a crude residue. The crude material was purified by
flash chromat ography on a COVBI FLASH(r) system (1 SCO
usi ng 0-50% Et OAc/ Hexanes to give 8-

vi nyl benzo[f] [, 7] napht hyridi n-5-am ne as a white
solid: 1H NWR (acetone- d6) : 1H NWVR (acetone- d6) : d
9. 00 (dd IH), 8.90 (dd, IH, 8.41 (d, IH, 7.84 (dd,
IH), 65(d IH) 7.52(dd, IH, 6.91 (dd, IH), 6.77



W

[ 000726]
4- (2- (5- Am no- 8- net hyl benzo[f] [, 7] napht hyri di n-2-yl)e

WO byob)11 1841 2- ani noet hyl ) - 3- et hyl benzam de wasP@r/EsBEN®5567
from 17

ciaff it ¢ PR PRSP P SRR ho' VAL RR B & Pl fetween
anspleeifbantion hred-#Hdam Hg@ldtol | owi ng the procedures
descri bed for Exanpl e 117. 1H NWMR (CDCI 3) : d 8.59 (s,

| 8.37 (s H, 8.07 s, IH), 7.51
Clay(an?Sl 2|_|)The7coilgct1pn20_gn{sﬁa,r o%p};um glg,zkghqr 2H), H)3 48-3. 52

t ) :
(0P it ind
4- ( 2-thSbaiifite nopesiticaiet betweéh miendrbpigt-foinatien we) ahdyHe)oubler
2- (di net hyl am no) et hyl ) - N, 3- di net hyl benzam de

000727 . . .

Claﬁ’l 82 ( 5]-‘%ﬁ?'|11%‘8ﬂ sepistpy for ppe wish arsduced pressupe freatmpny syrtem, the
Sariflér®indprsafg: no) et hyl ) - N, 3- di met hyl benzam de was
prepared from
4- ( 2-a ®llgetiovothembef;f | [ | , 7] napht hyridin-2-yl)ethyl)-3-m

o R M B nb TR s e SRR B S chamber
procedur eshadﬁfgcdhl (%@ﬂ eh® ﬁrzdfd( élﬂﬁgdeenlili%ﬁnéd'b%ntry walsl9 the entry

(et hanol - w}) IH), 8.63 (s
(d, IH) Thagbgr @lghenhavmﬂ)a flqoreeparating tbmenmhan?beﬂrom the

S, 3.96 2 48. (t .
e, 3 ey ehayBly, HAnoa tvint by afishire gPovigk pmpmpnication
6H), 2. 42 Hetweedhhe eﬂtR}\@lahMthdzthé@&l&tlEﬁ RIhBerl 31
4- (2-(5-am no- 8- et hyl benzo[q‘][l , 7] napht hyridi n-2-yl)e
t hyl )anrmlezdlem%ﬂrhghe@mrm el entiyeshagbeie thedpley adapted to be

000728
[4-(2-(5] Arﬂuﬁ%lygo ?Cﬁefltggﬁlzs%lfefs]“fl 7] napht hyridin-2-yl)e
t hyl )anNugl2t in(cdinmmeirioationiwich) taé h()’lle)cﬂbh Olednibyr Rad dddptetto be fluidly
was prepared frdm4 (2-(5-am no- 8-
met hyl benZ8pRrgatgd ?]aﬁﬁﬂ)‘FﬁCHPFqSWESQ‘HW)et hyl ) - 3- met hyl be
nzoyI .

tarll?tﬁfé(? Ef}l/‘l‘g%al% Pﬁf&lltgmé d.a%e%tt ?‘R:l (ﬁ.&le%} %‘ﬁé’[ HqdiaMonf¥exiting
pr ocedur e sheled ectitwe chandyer Excaugil the diffet; &hdNVR ( CDC 3)

:jH? ' %o&éﬁs(tla!a_&mq?ﬁi%geé% tb!a ;Rt’m_ﬁ%a(r)r;{e(g% Ipipg)ngq)?‘tiuggl_e&;ﬁnaﬁon near
t, 2 t , 3.12 (t, 2H),3.03
21 pepdiniie g 52 (1,20
442.3 Exanple 132
Clamm 33 ( 2-Tts-caleativbeanisfer pf clam} Aapwhdnginitl por@us/fopmt drgdtgs-a tortuous

ﬁaﬁ%? %fzﬁ%ﬁégﬁ@%ﬁlﬁf h@%g;ﬁ? hyridin-2-yl)ethyl)-

3- net hyl phenyl ) propan-2-ol was prepared foll ow ng the
Claipi 84.edurEe cdds@ionkasdisted bf EXmIBL,vieBein b potshs aiEk BY bpen-cell

BWWS&'@H%S{W [I, 7] napht hyri di n-2-yl ) ethyl) - 3- et hyl ben
zoate which was prepared anal ogous to Exanple 115 but
Cl %35‘9 U ising:
VG, & epibr colectng oxpgt from a dsoussie comprising 1
ar barc&taﬂng a rSluepd 9resi1ﬁWBntﬂ1Mld-&oll%cﬁc7r2032n£etaﬂ'ﬂk@v é&xdnlate from the

2-(4-but ox% enet hé‘lacﬁ? nmet hyl benzol f ]

[1,7]n apht gq,q sterto ghe ﬁ@["(ﬁ‘(ﬁ@?@@f the collection canister having an outlet
2-(4-Buto thyri di
-5~ am no “Haa TREKOA epRidl SHeRERT RUD el ARd
descri bed for Exarrpl e 45/ Steps 1 to 3, but using

| - but oxy-4- ethynyl benzene (comercially avail abl e)
with 3,5-dichloropicolinonitrile (conmrercially
available) in step 1. 1H NVR (Acetone- d6) : d 8.75
(s, IH, 8.68 (s, IH, 828 (d, IH, 7.42 (s, IH),
7.10-7.18 (m 3H), 6.84 (d, 2H). 6.58 (br, 2H), 3.94
(t, 2H) 3.21 (t, 2H), 3.05 (t, 2H), 2.46 (s, 3H),

1. 65- 75 (m 2H), 1.41-1.58 (m 2H), 0.94 (s, 3H).

PNONSS PN



foll ow ng the procedures described for Exanple 182. 1H
NVR (Acetone- d6) TFA Salt: d 8.84 (s,IH), 8.80 (s,

wo Bo9/181341L (d, IH), 7.52 (s, IH), 7.42-7.46 (npCBBH$2009/035567
7.36-7.38 (m 2H), 3.53 (mi8IH), 3.18 (m 2H), 3.12

ok o5 o haod kT o
3H). LRVS [ MrH = 440.2 Exanple 189 o
Clag 36! - ( 4Theméfod o BRiB 35BN RtbinaRmah{-dd depbaiash et 8bfiprises
-2-yg%ethyl)phenyl)ethyIS-N 1, N1- di et hyl pr opane-
Proegiingdlenssitiono799)
N2- (I - (4-(2-(5-am no-8-nmnet hyl benzo[f]| ][I, 7] napht hyridin
- | ) et ) - . - .. .. .
a2 it D cRango) ST X W pmpine deppyid furher comprises
I -( ;]1 ?rgvélﬁmg?inafbf&ight b;twr?en a gubble-bullrs)ting ﬁrela)of ;clhe colll)ectior? canister
net hyl benzo , (] napht hyri di n- 2-yl ) et hyl ) phenyl ) et ha
none (fr on‘?@!ﬁﬁ}l@tﬂl) and N1, 1-
di et hyl propane- |, 2-di am ne (comercial |y avail abl e)
Clal380W Mohd el 8¢ sEith il ises:
VR (Acet one- d6) TEA 2 ‘?I:%&g‘%ég g'g“{(z?n{g %@%‘?5‘%&%&’%}”‘8“‘
| H), Greatgiga ottuus paBHfor exudi@e éntering-fhe cali&Tiof danited.,
4.54 (m IH), 3.74 (m IH, 3.19 (m 4H), 2.90 (s,

2. 74 (S, .3 «55.(S, 3H) ,. 2 41 2% 1,66 .

Claff305 "y BnpbraByns 35 fperinrbipitn engsfpo i i epmprises:

8- met duflecing ékudhte(catet rtheiéa_n{kteflmwwnamena%ﬁt-sﬁy kapakasr.

et hyl ) benzo[f][I, 7] napht hyri di n-5-am ne [ 000800]

8-Met hyl -2-(4-(1-(2-(pyridin-4-yl)ethylam no)ethyl)phe

net hyl ) benzo[f][I, 7] napht hyri di n- 5-am ne was prepared

from

| - (4-(2-(5-am no-8-net hyl benzo[f][], 7] napht hyri di n- 2-

yl ) et hyl ) phenyl ) et hanone (from Exanple 171) and

2- (pyridin-4-yl)ethanam ne (comercially avail abl e)

foll owi ng the procedures described for Exanple 182. 1H

NVMR (Acetone- d6) TFA Salt: d 8.94 (m 2H), 8.92 (d,

2H), 8.73 (s, IH), 8.43 (d, IH, 7.60 (m 2H). 7.40

(m 2H), 7.16-7.26 (m 3H), 4.55 (m IH, 3.55 (m

4H), 2.56 (m 4H), 2.12 (s, 3H), 1.73 (d, 3H) LRMS

[ MtH = 462. 2Exanpl e 191

N1- (1 -(4-(2-(5-am no-8-nethyl benzo[f][I], 7] napht hyridin

-2-yl)ethyl)phenyl)ethyl)-N 2, N2 di et hyl et hane-

1, 2-di am ne [000801]

N1-(Il-(4-(2-(5-am no-8-nethyl benzo[f][I, 7] napht hyridin

-2-yl)ethyl)phenyl)ethyl)-N 2, N2-

di et hyl et hane-1, 2-di am ne was prepared from

| - (4-(2-(5-am no-8-net hyl benzo[f][I, 7] napht hyri di n-

2-yl)ethyl)phenyl)ethanone (from Exanple 171) and

N1, N1-di et hyl et hane-1, 2-di am ne (comercially

avai l able) follow ng the procedures described for

Exanpl e 182. 1H NMR (Acetone- d6) TFA Salt: d: 8.81

(s, IH, 875 (s, IH, 8.23 (d, IH, 7.60 (d, 2H,

7.39 (d, 2H), 7.28 (m 2H), 4.51 (m IH), 3.82 (m

IH, 3.62 (m IH, 3.34 (m 4H), 3.20 (t, 2H), 2.46

(s, 3H, 2.10 (m 4H), 1.74 (d, 3H), 1.34 (t, 6H)

LRVS [ MtH] = 456. 2 Exanpl e 192

2- (4- (di net hyl am no) - 2- net hyl phenet hyl ) - 8- met hyl benzo|

f] [1, 7] napht hyri di n-5-am ne Step 1:

4-i0do-N, N, 3-trinmethylaniline [000802] To a sol ution

of 4-iodo-3-nethylaniline (commercially available) ( 1

eq), NaHCO3 (2.5 eq), and iodonethane (2.5 eq), in DW

((0.2M was stirred at anbi ent tenperature overnight.

The reaction m xture was then diluted with ethyl

acetate and water. The two phases were separated, and

t he aqueous phase was extracted twice with ethyl

acetate. The conbined organic |ayers were washed with

brine, dried over sodiumsulfate, and concentrated en

vaccuo. The crude material was purified by flash

o NANR ST 1 NN s o, e



