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[ 0001] The present invention relates to conpounds that
woregdbessesed to i nhibit kinases, as well as  PCT/US2008/077649

conpositions of matter, kits and articles of

manuf acture conpri sing these conpounds. The invention

al so relates to nethods for inhibiting kinases and

treat ment nmet hods using conpounds according to the

present invention. In addition the invention rel ates

L SITFERMIONITBIR-Y, G 0P METRR COMB U AT IRIGSENSOR

i nvent1on as |n ates use I'n suc

nmet hods. In particul ar, the present i nvention rel ates
CROSB-ROFORBNCIKTOSRELAPER) APPIICON TIONS conposi tions of

matter, kits and articles of manufacture conprising

t hese conpo nds, .met hods for inhibjting PLK, an
(0004} hoffus apalt F"ﬁ’t"ér‘f‘rﬁ‘&?tﬁ‘?& Aprligagien Moy _agektmngAttH’é'eY Docket No.

22036300 19, tRES -coRRH RO ithHRid ')igéﬁh%gﬂ &:Q%Qﬁﬂae{nﬂaﬁ 28, 2007,

invenfion relates to | nhibitors enzymes t
entitealt ANENe CHRESEING FLOW dt&S'B{IC&rIGI\bFORti’diE&ﬂWE ABMIKEFPLOW

' €0 S ng_the inhipitors, .. .
coHEOR RS Tes . SRRY 4 AE ssRamEr b M arkatt e hom e which is
uwoﬁﬁﬂﬁ@@h&tﬁﬂﬁue&ﬂQQéhnﬁ@ﬁﬁu&yseases states are

characterized by the uncontrolled proliferation and
differentiation of cells. These di seases states
FIEIdA CAnPHEINYENFION y of cell types and nal adi es such as
cancer, atherosclerosis, restenosis, and psoriasis.
[ooob’f‘conﬁ{e‘)bteﬁ&ns ind lo'nnlgalzgﬁse ggtgergﬁr S5 LHNE FRNTS ?&lemgfand more
prot ei n phosphorylation haS bee I cat ed
partinulaB g rto efongiosp@ perforanadcai Seageneun df fluidrflow systemsdi ng,
for exanple, inflammation, cancer, allergy/asthng,
j It f the imune system disease
BAﬁgﬂﬁﬁéﬁﬁﬁ?tlo ggggkﬁﬁgﬂggﬁtral nervous system (CNS),
ardlovascular di sease, dermatol ogy, and_angi ogenesi s.
l000§boo4‘j4aﬂph@ BRFRlRRPGEAHONS deqBRRenerEHS Ol Bwg rilasys glnt addition,
the fﬁﬁ& ﬂ%ﬁﬁgtl‘é'ams Qﬁz# dnddin Egnt%n Ul ﬁ%aﬁicﬁﬁa@@ﬁ)aﬂ& A I%Qy be
phosphoryl trarstferases, cl udi ng ki'nases
remaved dtove the fhympttr@ms of ﬁhnantm dOsensme, Biters han elbf, eaiﬁena‘%qutrmg

shur o 3 of BIRRC L P i H R e e oAb TRl so

provi des for nethods of naking the inhibitor conpounds
[000aNd MHuBOHSrfiOh nbéERE |d@ﬁ:nﬁin§r€gaﬁﬁ§n fileMYeplaBerRAR iPfeqUREE and
pho horyl transferase ncl udi ng ki nase, activities
furthps, ajfFapaNask k fory iy sl}ngvﬁb%ﬂ%iﬁ jor defermistieg nessiblafiliergeplacement
shmﬂ{?é@%ﬁ agkdy of enzynmes that transfer
osphor ous-cont ai ni ng groups from one substrate to
another By the conventions setforth by the
SUMWARNCORITIHIEE INBENIONe of the |International Union of
Bi ochem stry and Ml ecul ar Bi ol ogy (1 UBMB) enzynes of
[0005]h| s Pt)v wmhm PoRdi rfmcmmughsa RmesHR nidFRaTeSr PoRfsietSnent
- (See, Bairoch A , The ENZYME dat abase in
such g mé |ﬁéﬁ% ﬂKbﬂ% lmemzé bz@tarecbslam@@bwn foiepeden br e a
cl ass of enzymes that function in the catalysis of
phospho transf The protein kinases constitute
the I@ déé ﬁ%ﬁ¥ﬁ1|y gfijstructural l'y rel ated
phosphor g1 trafeferases and are responsible for the
control of a wide variety of signal transduction
processes within the cell. (See, Hardie, G and Hanks,
S. (1995) The Protein Kinase Facts Book, | and I
Academ c Press, San Diego, CA). Protein kinases are
t hought to have evolved froma comon ancestral gene
due to the conservation of ,their structure and
catalytic function. Al nost all kinases contain a
simlar 250-300 am no acid catalytic domain. The
protein ki nases may be categorized into famlies by
the substrates they phosphorylate (e.qg.,
proteln tyr03|ne proteln serlne/threonlne histidine,
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altered by production, recovery, and storage. Excluded
fromthe term unless otherw se noted, are peroxides,

WO R0opesseki des, ketals, am nals, ketenes and tPE&I/US2008/077649
i ke.[0079] "N tro" nmeans the radical -NO2. [0080]
"Oxaal kyl " means an al kyl, as defined above, except
where one or nore of the carbon atons form ng the
al kyl chain are replaced with oxygen atons (-0- or
-OR, wherein R is hydrogen or a further substituent).

[0006]" CKGiRboR, 2 MbvXAE CircuRbRhéy WhEfhefiSt pRsuré Rahdk (P1) and a

~_conprising between 1 and 10 carbons and one or nore

diffesaniepd rprassores serfsonEAP) "atx emphesadsinr dfceDarayls tave agbadion, while

. 0 u i ed with a double b ed ,0x n, to give
e BHRSPAG AT kiln Ty R B o SR ren et 1.
P2) stifitsbiuteipiaéstiradehssih e, enlifofddan ey DA0YS 1.v QEALeH. an

al dehyde, ketone, ester, amde, or acid. [0082]
"xoal kyl " means an al kyl, as defined above, except
where /S ﬁgzbixnmféﬂﬂﬁ the capbon atoms forming the
al kyl =chgyn” ar eqppepl aced Ih carbonyl groups (-C(=0) -
or - C(=0-R, wherein Ris hydrogen or a further
substituent). The carbonyl group may be an al dehyde,
ket one, ayte%mdéardepgacid,tﬁr acid halide. For
exanp¥e, gn- XUTQT—TUTaIkyI efers to a chain
conprisiﬁg betmeeH%1 and 10 carbon atonms and one or
nore carbonyl groups. [0083] "Oxy" neans the radical
(00070 OBy séBstitutidg o€ fNidddrSith (S RE80wWR N Bqlidionnefrom the ideal gas
substituent. Accordingly, it is noted that the oxy
law egiption hawing nea-ifesl icrmpressibiity.t Equationd $ land 6fer kquid Slows) are
Obwﬁ%gstituents to formdifferent oxy groups including
ydr oxy, al koxy, aryl oxy, heteroaryl oxy or
carbonyl oxy. [0084] "Pharnaceutically acceptabl e”
means that pwhich is useful in preparing a
pharnaegggggg# conpogjti on that is generally safe,
non-t oxi nd‘ nei t her biologically nor otherw se
undesirabl e in the ampunts used and includes that
whi ch’ i_sa’ra(;_c_e@t_akgl &I ARBt er nagy use as wel | as
humar” phay meCET I Gaf zisep 71,0085] ™! Phar maceut i cal Iy
acceptabl e salts" neans salts of conmpounds of the
present ppventd on wWhigl ape pharmaceutical ly
acceptabte. = pQUelrrsatts—nel ude abld addition salts
formed w h inorganic‘ﬂgﬁds such as hydrochloric acid,
hydrobrom c acid, sulfuric acid, nitric acid,

0S i d.. and the like: 0 ith.organi¢ acid .
1000805 Tt fesedeiti 7 b B oo Blant! PR Lo 7 cosne
voluhepicatoland Hadati®y 8 (BRENHhaRERWORIr @ides). aci d, gl ycolic

acid, pyruvic acid, lactic acid, malonic acid,
succinic acjd, malic acid, maleic acid, fumaric acid,
tartari A d, &pkrjdraci benzoi ¢ aci d,

o- (4-%7%@yﬁe9‘;%&§)"ﬁgzoi Jaci d, cinnamc acid,

mandel i ¢ aci d, nethanesul fonic acid, ethanesul fonic

i SR L

2- hy dr oxy/% i o2 ’Iq, beggenesul foni ¢ aci d,

| ?- chl orBbaRzen®s M &R ¢\ dti'd, 2-napht hal enesul foni c
acid, /?-toluenesul fonic acid, canphorsulfonic acid,
4- met hyl bi cycl o[ 2. 2. 2] oct - 2- ene-| - carboxyl i ¢ aci d,

gl ucohept oni c

acid, 4, 4' - met hyl enebi s(3- hydr oxy- 2-ene-| - carboxylic
acid), 3-phenyl propionic acid, trinethylacetic acid,
tertiary butylacetic acid, lauryl sulfuric acid,

gl uconic acid, glutam c acid, hydroxynaphthoic acid,
salicylic acid, stearic aci,d, nmuconic acid and the

i ke. [0086] Pharmaceutically acceptable salts al so

i ncl ude base addition salts which my be fornmed when
acidic protons present are capable of reacting with

i norgani c or organi c bases. Acceptabl e inorganic bases
i ncl ude sodi um hydroxi de, sodi um car bonate, potassium




hetero(C 3-i 2) bi cycl oal kyl, (C4-12)aryl,
hetero(C _io)aryl, (C9-i2)bicycloaryl and hetero(C
wa2002pk8888/cl oaryl , each substituted or unsubstPECTUSH8/077649
In yet a further enbodi nent, PLK inhibitors of the
present invention conprise: and the pharmaceutically
acceptable salts thereof, wherein Xis O L is absent;
mis selected fromthe group consisting of 2 and 3;
Ri 7is halo; and R ais selected fromthe group
[00039NSi OhéNGIte psitaPiUeNis Rigdveh ﬁ%ﬁﬂa@@ﬁl'tlglnﬁb!eycalculation of mass
substi tut ed aFkoxy and Ri8is amno. [01 17] In yet a
flov o yelemetsiennw fenmeagring) prpisisiet dspp ouer time 1@ rddedtvolume), the
r ph eu
fuid DG 0 R <P iou Ly Sl AL RGSS Gt Yotumapie i) and
Equitic B @eﬂngmﬁadﬂbwcim tdyes)gr oup consi sting of hydrogen,
hal o, and optionally substituted al koxy; R bis
sel ected fromthe group consisting of hydrogen and
hal 0;  and@RA8i s no. [01 18] In another enbodi nent,
PLK f%ﬁfbltors of “the present invention conprise: and
t he pharnﬁééhtlcally acceptabl e salts thereof, wherein
mis sel egzédpfromthe group consisting of 2, 3, 4 and
5, edthARr7 15 i ndependently sel ected fron1the group
consi sti ng4bfz hal o, nitro, cyano, thio, oxy, hydroxy,
car bonyl oxy, al koxy, aryl oxy,
heter 81;éloxy car banoyl oxy, carbonyl, oxycarbonyl,
am do _io)al kyl am no, sul fonam do, carboxy
an1no urej do, |n1no sul fonyl, am nosul fonyl,

sul fi y—-| Hy a( c@j‘_zg f@'}”’&f‘?k?’[ ﬂmw{ﬁggﬁam@’f%‘qf‘ qu'aus résmiction or laminar element

hydr o® e‘éﬁﬂ?‘qf«'és § @R T fovRasEEagierC  3) al k
t hi oct Griredive gg:ﬁ@’k’mm IR o G — g’mh@w sul f
nyl (G = i.fﬂfk Yer Wiieh thegy SFERIEY IO no( G 3) al kyl |

( C3- 12yl gbsg {%‘P{EQS) al kyl , hetero(C

3-12) Ff@émm(%&rg dl'igyidl aryl (G _io)al kyl ,

het er- ryMe@m?asmrg@Pﬂheggs. 2) bi cycl oaryl (G _

5) al kyF Mtiet@dpatealsiiy (2) pireyetaaryl (C _ 5)al kyl, (C3_i
2) cycVeabkyk, hetero(C 3_i 2)cycl oal kyl,
(C9-iiZjbeycl oal kyl, hetero(C 3_i 2)bicyc|oalky

A4-1 h C9-1 2) bi | | d
get eréz %”?éeffg’;‘%‘;’g’fedh‘?’}wgméz{?’ﬁ”éﬂbsIt i 2 ult géco(r)ar A

unsubdt g e two R are taken together to forma
subst#%u?@ﬂmﬁfmﬂﬁﬁﬁﬁ%tltuted ri and Ri7a is
sel ecfEdT daitidee! grotgyie endilby |6g@cfmrr Hpdesgerndten
nitro, cyano, thio, oxy, hydroxy, carbonyl oxy, al koxy,
aryl oxy, heteroaryl oxy, carbanoyl oxy, carbonyl,
oxycar bonyl, amido, am no, (G _io)alkylam no,
sul f gnam do, carboxyam no, urejdo, imno, sulfonyl,
[0818]y; ol W‘Eﬁqm mvgxmqnl rﬁl)apes tQ @mqt]@,()daqumomtorlng a filter installed in a
h O )
ﬂu1d a\% J‘th ﬁ?é cglrl%lg!ri]yy ?F é)a—ﬂegz)t@chEglgﬁ%qg%hh&%ystem the
regldil) aickyzlling 8 ulhhmbyt h&iin _§)aakk¢yvlzn voliimd andizeladdiyd a fluid from the

chanyhgt gigare o B ybiobeh T TP APRYY, Eygsd nker includes

mea%%?é@“é?%ﬁf;??%ﬁb&@% il R mifdloktions af predetermined

time 1mggr~aq Q@gm]_lgmyﬁ[t@fammymeabﬂgy erab(eS in response to measured

AR o LR UL L DS g e e

(C9_i 2) bi cycl oaryl and hetero(C 4-12) bi cycl oaryl, each
substituted or unsubstituted; and R9 are R20 are each
i ndependently selected fromthe group consisting of
hydr ogen, oxy, hydroxy, canbonyl oxy, al koxy, aryl oxy,
het er oaryl oxy, carbonyl, oXycarbonyl, am no,

(G _io)al kyl am no, sul fonam do, imno, sulfonyl,

sul finyl, (Cl-10)al kyl, halo(C 1-10)al kyl, carbonyl (C
1-3)al kyl, thiocarbonyl (C _ 3)al kyl, sulfonyl (C

1 S)alkyl sulfinyI(C 1-3)al kyl, (G _io)azaal kyl,

o ~ oA



(C9_i 2)bicycloaryl (G _5)al kyl, hetero(C

8-12)bicycloaryl (G _5)al kyl, (C3_.i2)cycloal kyl,
wheaen48ss 3 i 2) cycl oal kyl, (C9_i 2)bi cycl oal kyl PCT/US2008/077649

hetero(C 3_i 2) bi cycl oal kyl , (C4_i 2)aryl,

hetero(C _io)aryl, (C9_i2)bicycloaryl and hetero(C 4_i

2) bi cycl oaryl, each substituted or unsubstituted, or

Ri5 and Ri6 are taken together with the atomto which

they are bound to forma carbonyl or imno group; each
penﬁedbﬂit:y RARRE N6l YRtdererdmfeaatifg ﬁeﬁﬁéﬂbﬁlh? VARREP 18aNREsthi Mention

nitro, cyano, thio, oxy, dr oxy,

ﬁlﬁh@r@bﬁﬁ;ltgwmeﬁmﬂdﬁwbtmmg @X¥iscassy Gfﬂ rfgt @xflnid in a ﬂuld system.

car car bon m .
et BEARE) A, A RAEREH roIRHEE 220 o AR, S s resion
mcludmgca clﬁui‘(feﬁ Ih)ihngalmnmu%l@ﬁw andStéldabls, a ﬂ@d_fr@ﬂlaﬂhg)ﬂhamber

gé i 0)al kyl , hydroxy(O i 0 aIkyI
configred iy @@thrg)lglp g reteranicd Egidib n{g apth 351 dpdyer includes measuring
pres§ﬁijef %gi))’ lééré&)?rﬁajré K/}éiues Sa?‘ ér@%%térﬁ(n?@ %&Mlbns at predetermined time
mte(v@B anﬁ)dej,eu:inuahgyld(fﬁrel‘&)eah Ipyéssut’eeftahrel @Ceach of the chamber and the

2 | K | kyl , ' | k
refewg%tézr%éo ?b ]}/ géeéffrm% (tléga uzt)e%’ Esy - ;anE a 5§ugihgy, | includes
deteRin@iL0 ﬁc}i@e’ﬂ I?f)rﬁiegliﬁﬁ YOR4IM (ffam_@l@lnlféégured ﬁ){eﬁsure and temperature

(C3- |2)cycloa kyl, hetero(C 3_i2)cycl oal
valuegoand thesiatopbatesbdlikigrence gt BIGS)%(U(B > galng) &J]dci&tém‘mhlkg lat least one of a

G 20 ISRy 5tk a3 MR HET b A

preskurs g tteinptiatire eblubanR tas Galbwdken difERhfien pRshPé RuRes, and
substituted or unsubstituted ring; R 7a is sel ected

frony 3 seRatate derier pTecomethed ifwghes indhydes dgt@rrmnmg a;ﬂuwh Yigagsity value,
h y Yre rb
W egéii’ﬁ;qgi yﬁlhﬂh &peg?l)é%brlg} og{i}géca 9191 Q.I@é agf%l an ed between the
predeteprnmet dmel inteandlsdo, amni no, (O i 0) aI kyI am no
sul f onam do, carboxyam no, ureldo |n1no sul fonyl ,

[OOIﬁE‘I 2 ( U] {m%;g] thYentlﬂgg%ﬁ/gQ%(r@hté)s) O krm:thod of obtaining a viscosity

valu€ &roonild(iia fBlidlskstém. ik Qﬁ‘éﬁ&?ﬂ%iu@@ oNBIKY beference region in
sul fonyl (G _3)al kyl, sulf al Kyl
the fluzgd sységra,ztggw@q)n mc}ﬁdmg(z(]:ha@)kar hy\rlng a known volume and releasing a

ﬂuld‘(2 CyC & & %Eﬂnﬁ?&%ﬁf aqd ?fhrpkx%n %1 8}“%13%' region. The method

furtheeiretudas yebshring)paddsite, an(l @mbera)lhd W@s%&b@dé@mned locatlons at
5) al kyl hetepﬁéc 8-12) blcycloar{ al kyl
predgtjala‘?/lgpq) gmgyllnte § andbetermining)acdidiesmek ji pre@@e Values at each of
I (A
the ey GhBAE ¥elerehBl 36806 oP prodel iy B3 KHlervd < e method
ﬁlrthhetwhxnl@@ddtermm)ﬂg a:ﬁl:tbxop&rmleablh@walwﬁeim ﬂhuﬁﬁismd pressure and

b tjtute R20 h d dent |
empbBFEE S el pEfihera g&%g é@wgr:%maﬁ%ssg?ecwh%og 7 Mgtkgd Turther
includ¥l B&¥NminfRr 29836t 8% of anlfégi‘ﬂowalral/é M a VB ?T?eil‘?caﬁ}ﬂv%éé of the

carbonyl, oxycarbonyl, amno, (C _1o0)alkyla
ﬂuldsﬁpmoﬁtarh:qsb JOng n¢fnthe Bwehsuoedy IpresswreTangl fengietati®) shlkigd and the

alk car,bon
calm{'ﬁlezg gla onyln-( esSLg;fj g?lﬂysl %né Efp%%%p(aété %E)‘Véﬁ:ekyThe method further
1ncluﬂeld datemhl(uﬁg aM kigtosity Ghluk o) Reraial thy/ filter permeablhty value remains
(C3_i 2)cycloal kyl (G _ 5)al k
sub stﬁgttx ag],yd{neﬁ gcd @;Q’gp@p PIET p{yﬂe((@nmegi) g iatervals.
aryl (G _io)al kyl, heteroaryl (G _ 5)al kyl, (C9_i
2) bi cycloaryl (G _ 5)al kyl,
het ero(Cg-i 2) bi cycl oaryl (G _ 5)al kyl,
(C3-i2)cycloal kyl, hetero(¢ 3-i2)cycl oal kyl,
(C9-i 2)bicycl oal kyl, hetero(C 3-i2)bi cycl oal kyl,
(C4-12)aryl, hetero(G _io)aryl, (C9-i2)bicycloaryl and
het ero(C 4-i 2)bi cycl oaryl, each substituted or
unsubstituted, or R9 and R20 are taken together to
forn1a substltuted or unsubstltuted r|ng or R19is a

1 . " . a



N- (azepan-4-yl)-4-(9-cycl ohexyl -7, 7-di f| uor o- 5- net hyl -
6- 0x0-6, 7, 8, 9-
WO 2a00/aksgels o- SH- pyri m do[ 4, 5-b] [ |, 4] di azepi n- 2- pCHEB200§/077649
3- net hoxybenzam de;
N- (azetidin-3-yl)-4-(9-cycl ohexyl -7, 7-di fl uoro-5-nethy
| - 6-oxo0-6, 7, 8, 9-
t et rahydr o- 5H pyri m do[ 4, 5-b] [ |, 4] di azepi n-2-yl am no) -
3- met hoxybenzami de;
[00721( 9- ENE hRB&N Yhvehtidn Yl FuttHePrdate®IY ufr $%RnD. Thd 8t §stem
t rahydr o- SHpyri m do[
inclydes agpierendt aegioremwrhdmgyal chainbe having a kown volume and a filter. The
ﬂui{| ng/fst%@/ g@ccl%ﬁgﬁ gé(r?}?siﬁﬁd I_agcl'l ?t’ié%llg%rg_ ¥ ge rfstg???oi(;%/ P{ﬁgp%gég %‘t%’predetermined
locabioax gtohgd fHe-refkdnaByeélfion. SHpyi kéledide[réleise-dla fluid from the chamber
1, 4] di azepi n- 2-yl am nQ) - 3- met hoxy- N
configiieeh e | flow thmp )tbg rieirenge region and measurement of pressure and
- A- X - - disf - -6- - A ) 4
temée_?%tgfer gﬁ%&{ gJ_ygE%yﬁersn%a% aﬁg dg&‘b%féhﬁe MREH 8- M8t Emfind time
intefvals¢filergreepeabilty wiabues me)caRuhmbichoxy- N-
(qui nucl i di n-3-yl ) benzam de;
[00 I] (aﬁyéﬁgzlg %hqg.i(; §| ?.H7dd%ctv%}1{alggsoc§fo thc::5 p%%&%hvgltigé %Viﬁ’b?:’ a%’pgregte from
the ofloRing! nfHréli daSRIANdescrip@ibh NGY -the (frefelred- embodiment, taken in
hydroxycycl ohexyl ) - 3- met hoxybenzam de;
conmnqtgmcwfl/ dheeggaompanyigg fdrayeings Shight ilystrage, dnoway pf 8xampls, the

pﬁn%?ggé?F%?iF%¥é§gL?ﬁ!2-y|anino)-N—(( ral ?s) - 2-

hydr oxycycl ohexyl ) - 3- met hoxybenzam de;
BRIEF (BEIGRIPGMENYDOF THE BRAIWINGS 5- net hyl - 6- oxo-6, 7,8, 9-te
t rahydr o- 5Hpyri m doJ
[0014] 5- bRk 1 4 dicke@Biia vidwybfadi dbodinéitt-of a portion of a fluid system of
(di met hyl am no) cycl ohexyl ) - 3- met hoxybenzam de;
the pregeot digelpstiexyl - 7, 7- di f | uor o- 5- met hyl - 6- oxo- 6, 7, 8, 9-t e
t rahydr o- 5SHpyri m doJ
o0ty % Pkl 22 RS 0 Ok BBl de B i
systetn 9theypeésehiadiydlesnyel- di f | uor o- 5- et hyl - 6- oxo-6, 7, 8,9-te
t rahydr o- 5SHpyri m doJ

o0 3, FhL 5 hCh S350 P A 1 BB e Y prsen
disckbsir8- cycl ohexyl -7, 7-di f | uor o- 5- net hyl - 6- oxo-6,7, 8,9-te

t rahydr o- 5SHpyri m doJ

4 .5-b] [, 4] diazepin-2-ylam no)-N-(4- . _
10012}, c| dent 1! Bi wer aphical yepresgnigensoy kiffergni @perating scenarios

enco?l?%ﬁid&*g% gﬂgéﬁtér#a)gfl% Jrl%ééﬂf fisAodls hy! - 6-0x0-6,7,8,9-te

4,5-b] [, 4] di azepi n-2-yl am no) - N- ( 2-
[0018Hi meVhgrcreri posibleh he) sathenefdrency henters @@l be used throughout the

4-(9-cycl oh | -7, 7-di fl uoro-5-nethyl -6-0x0-6,7,8,9-te
draviindsty GiEE GG amg gr K pard Yoo

4,5-b][I, 4] di azepi n-2-yl am no) - N- ( 3-

(di met hyl am no) propyl ) - 3- net hoxybenzam de;

N- (azetidin-3-yl)-4-(9-cycl ohexyl -7, 7-di fl uoro-5-nethy
| - 6- oxo0-6, 7, 8, 9-

t et rahydr o- 5H pyri m do[ 4, 5-b] [ |, 4] di azepi n-2-yl am no) -
3- net hoxybenzam de;

4- (9-cycl ohexyl -7, 7-di fl uor o- 5- et hyl - 6- oxo0-6, 7, 8,9-te
t rahydro-5Hpyri m do[ 4,5 -Db]

[ 1, 4] di azepi n-2-yl am no) - 3- net hoxy- N- ( 2-
(pyrrolidin-1-y|)ethy|)ben§awide;

9-cycl ohexyl -7, 7-di f| uor o- Z- ( 2- met hoxy- 4- (4- net hyl pi pe
razi ne-| car bonyl) -

phenyl am no) - 5- et hyl - 8, 9- di hydr o- 5H pyri m do[ 4, 5-
b][!, 4] di azepi n- 6( 7H) - one;

4- (9-cycl ohexyl -7, 7-di fl uor o- 5- et hyl - 6- oxo0-6, 7, 8,9-te



sul fonyl (G _3)al kyl, sul fnyl (G _3)al kyl,

(G _io)azaal kyl, imno(G _3)alkyl, (C3- 12) cycl oal kyl (C
wd2®pakisgs , hetero(C 3_i 2)cycl oal kyI (G _5) al kyPCT/US2008/077649

aryl (G _io)al kyl, heteroaryl (G _5)al kyl, (C9_i

2) bi cycl oaryl (G _5)al kyl, hetero(C

8-12)bi cycloaryl (G _5) al kyI (C3_i 2)cycloal kyl,

hetero(C 3_i 2)cycl oal kyl , (C9 i 2) bi cycl oal kyl,

het ero(C 3_i 2) bi cycl oal kyI (CA_i2)aryl,
DEEIETPDBESTRPRION OEPEENRNENP(IEN- | 2) bi cycl oaryl, each

substituted or unsubstituted; R is selected from t he

group consisting of (C3-i2) cycl oal kyl, hetero(C

(0019 2) Bylerring nop to @@G‘ra\le;%lFagltrb dahRys a Sh@f@t@(‘ﬂbw of a portion

) clpa heter.o
of s YA BRI R bt e AEURI ool hE5ine B Ep B! g 11
Flow ubﬁttaltdétfﬁd 10 rmct]ﬁ&éatbﬁﬁdﬂsﬁigeldk contdifing @bﬁ@ds&ﬂeffsﬁﬁﬁg téBponents
group consjsting of hydrogen, halo, nitro,_ cyano,
and 3 Prfiogtrolopapel Ilw%soql%l?%h %rra%ﬂﬁw@s(yomwn@as@ynaiab? eggyior of housing
I
14, PRLARE KMPnRETRATNE BuOKY G281 BRI 1o ABnRanT\Allors 19, 21
and pydssuré SH}SGJ@)ISL R§,land hﬂy@(lﬁ intlojlatdayd sensors (not shown) or sensors to

meaiiF gthe DO CHTSiah Gt SBBIAitIY e epiplgpvice 11issecured to

a maifoldYé &Qm%ha& kiéd sedufdd 4 AhazRRkRg 44 dnmanﬁsrﬁfméhglf&yﬂmenng
i 2 cl oal kyl (G _5)al kyl', hetero(C

presslr:zzyl@gas?/ B Kyrpvghi floy abidyel, deancyll( Ci _io)al kyl,

heteroaryl (d_ 5)al kyI (C9_i 2)bicycloaryl (C| _5)al kyl,

[OO@T f:;(r: goqrekex*xggq?féﬂt%}é i & ?e%g%l (a%ir‘ea:t%laé%/ ﬁt’ure( Sehsors may be combined

into@@ﬁagiledemceycl oal kyl, hetero(C 3_i 2) b| cycl oal kyl ,
(4.1 2) aryI hetero(Cl _io)aryl, (C9_i2)bicycl oaryl and

ter cl| oaryl each substituted or _
10023?3 § Hpest ié‘H% R@/ G S R s eI Tl Renters of measuring
presfik ﬁpéa%ﬂ oF RN Aol %Liﬁteﬁ@élﬁt'OQBéIH(@e QPreQQ{Q BRGref&t At a first
nitro, cyano, thio, oxy, hydroxy, ony OXY,
locati@ aridy dilfflersxfial rexsuieaneasytement bitetar e Girstiaod seopha kcations.
carbonyl, oxycarbonyl anldo am no,

[002&5l %@%lj g'f ofn arﬁr%sosgﬁ“lﬁ{;l]" Qa4 3§u1!rom a préssunzefd fluid

sourby d;b.di(yié @i chlaﬁl))a]} R§|0,f l@aWthbYﬁlﬁQ mlcﬁk}:&bﬁ)throu a passageway 34

t hi ocarbo&yl SO i 0) aI kyl , sul fonylasw| io)al
formed| Hpnpteld 6) la?qpyp e (J@nnp‘%)oizgdq Pressure sensor 18 is

Fafd
1mm% IB(Z) C})?C%gt{ iat dl f]gsl agroré x&lth pressurized fluid 32 via
pass@savay Spdiralzingypas@igeivay a4 Ia;lﬂ ,selﬂblyll& CSﬁnﬂﬂDyabkfyle,g of differential

pres%ﬁ?t%f?qrgg r(a(ﬂlét?% ﬁg%l@%wlaltk dzflg)&%gsrsltlé% t():f fg%/l& E;’Fa Ilaassageway 38
bridgi ph%)t yoRl 4l prefigteSleRide 2@_'In %G%ﬁ'lb%@ﬂnlféﬁlt lé)ﬁﬁ%sé outlet 54
| cycl oal kyI hetero(C 3_i 2)bicycl oal kyl,

is in lad)ﬁpmnhélﬂ@tlo(l @iith pesaagewvay (3@90|ﬁ1291¢n diyest paas;unza«h dluid 32, if

Y L T AT —

passigt@ag'amuﬁfokmdwhhg Rintb alyer albﬁsu'llg uache dhdrothr Qg P, element or
C= C=NRn or C=CRi 2Ri 3; elected fromthe group
ﬁlterc‘l?r@ﬁ%‘%’?\’f‘gpaéﬁmﬂ?ﬁl% ‘%Rj’é?ﬁledéﬁ pressyized 8yidi3Zay | |
(G _io)alkyl, halo(G _io)al kyl, hydroxy(C _io)alkyl,
car bonyl (G _io)al kyl, thiocar bonyl (G _io)al kyl,
sul fonyl (G _io)al kyl, sulfinyl (G _io)al kyl,
aza(CG _io)al kyl, inmi no(Ci _1o)al kyl, (C3.i
2)cycl oal kyl (G _ 5)al kyl, hetero(C 3_i
2)cycloal kyl (G _io)al kyl, aryl (G _io)al kyl,
hetero(C _io)aryl (C _5)alkyl, (C9_i 2)bicycloaryl (G _
5)al kyl, hetero(C 8-i2)bicycloaryl (G _ 5)al kyl,
hetero(C _io)al kyl, (C3_i 2)cycloal kyl, hetero(C 3_i
2)cycloal kyl, (C9_i 2)bicycloal kyl, hetero(C 3_i
2) bi cycl oal kyl , (C4 12) aryl hetero(Ci _io)aryl, (Cc

1T .



hydr oxy, carbonyl oxy, al koxy, aryloxy, heteroaryl oxy,
carbonyl, oxycarbonyl, am do, am no,
W@ aovjoeras Kyl am no, sul fonam do, imno, sulfongCT/US2008/077649
sulfinyl, (G _io)al kyl, halo(GC _io)alkyl,
hydroxy(C _i o) al kyl, carbonyl (G _3)al kyl ,
t hi ocarbonyl (G _3)al kyl, sulfonyl (G _3) aI kyl ,
sul fnyl (G _3)alkyl, (C _io)azaal kyl, im no(O _3)al kyl,
(C3-12) cycl oal kyl (C 1-5)al kyl, hetero(C
12) I
[002%’2 t er%g?y?@kllﬁg t](lgu%h ﬁﬁtéljéh’)y bres?.[r?ﬁ'%g guoar y?tl,clé}ﬂes ﬁlte{?d fluid 58.
Upongtasying ®r8ug112ﬁ]b¢rcfﬁﬁc Iﬁbalegilﬂ(u@l 5% jsathkay kll,rected through passageway 48,

The q% blf%)?ﬁ %ggqr@?/ ’pﬁ ggttgg g% g§§P Iﬁ? %ﬂ %]g;{ff %wimétlon with filtered
fluid @vﬁ%}a@d’a twa s @Iﬁdéll% pzls@z)g%‘ﬁv}i& A8 (aﬁ@dif?e}@itﬁ}’ﬁe%?é’ $enS6Y0 so

het er o i 2)bic oaryl, each substituted
that ydidig lrcﬂt mr@s@ureRsemsprs 2Wemeesuses fthordiffaenes du ppressure between

pres%?r%%oxy 6%@2 I%%si (fﬁ(eﬁ%doﬂcar lonyl oén%(affalﬁé Q! k)()ypass outlet 56 is in

fluid boramantanyd (@h _paaé@lewy Azisoulﬁlﬂhgﬂ d[l@ct Ifiﬂl):ﬁﬁ@dld 58, if desired.
aza 10

Filtgrg ﬂwgyég( @ﬁb&ﬁlrecf@ééhrfzgle DRI 5(2c3r11f1159I gpegunication with
passg§é 8948(:I»§11§2}k1§me CE?&()) %g:p g\% ; yrfzd&:l fg) a‘lFloﬁ )?fls,e of description
and (c@@uenga)'lbe,ctyclm@syale(@hje- 61) aiaglyﬂtude as sensed by pressure sensor 18 is

refe%&&%{a%&ﬁ%n?ﬁ% bl C s%-tg & ‘%{%é' r@gm %?E‘&E@e by the g)ne leg of pressure
ok 8o B gl o A 1
The (P'S‘HQ)VB ug el TG@FS}/IO fiiﬁ Hackprassise downgtpan inyeidapstem 19adhis to

t and .Ri.. are.each

be udARL] HRERpOE oRRHREL L SR BHR B PR of fiter
46 ahy greageired EyRNE0 (FRJ) didnkat, th@iiﬁé@éiﬁ@%lué or AkAiede of pressurlzed

dcf%l éO) al kyl , haI o(CGi _io)al kyl, hydr oxy(Cl 1 0)al kﬁ
fluid 3z ¢dhia %r@te% avﬁgﬂpreﬁsmeo\@&wnmm fay%mgﬂunzed uid 60 (P2),
bothStHé fn%@%dgéz g:l egllﬂﬁc]i H’%l% éi ﬂ%g &ﬁeﬁ}a@eké@ the pressurized fluids, may
bere(vejsecil 2) cycl oaI kyl (G _5)al kyl, het ero(C

3_i2)cycloal kyl (G _5)al kyl, aryI (C 1-10)al kyl,

[OOZEE: ::‘%? @/rgl(e? E?%\)/l&}l& é/cfgé %%bl Ct@ (%?nr | (loopesr tgé a¥ follows.

Aftef {alvé &) Gyopen@d, loydssurb @hIREDE:m Itzl)iéé/&f' ﬁ?é‘ﬂsliﬁfied fluid 32 (P1) from
(C9_i2)bicycl oal kyl, hetero(C 3_i2)bicycloal kyl,

Chan(hgﬂﬁz)a@r yensedcaremgasared 8y awryqssure( Snso) i ety oradateyhingd dtime

L Lut ed_or
e SR koA breKEh s PSP RRT b b Brfbiot i 22
(P1) tahé padseurized fhid 60 (PRjeare 3ulstdrnialg str@ulfa@emsw SREEDBY meNured.
i mno, roug (rin s selected fromthe g rouP consisting
For genvgniefce, fhisy ’5#?66 a P{eS’B’é“F FGITETRIBHHE O lacatinsnefl pressusized
d
Pl 2068 BT pblic SASTLS JNSORMETS Y ERYATL AL .
Similggly, thl;ﬂ@pmkly@ Edn@orvphemndmgkdxxyposarquony close prox:muy of

pressgﬁ,tg 5 b #32 (ﬁ%r &gﬁ?{l | OX ,ﬁ%!: ggggéﬁ oy éﬁ%l Yaved 9 %)}l temperature

sensdraNboXy i N2) zlﬂp%dia@ennhﬁ@dﬂﬁne wbvaelaxshbst@fmam%ﬂhm%%busly as
sul fnyl_, (Cl 10)al kyl, hal o(G _io)al kyl

the pragenrRy flaid megsaramants. car bonyl (Gi_3) al kyl |
t hi ocar bonyl (G _3)al kyl, sulfonyl (G _3) al kyl ,
sul fnyl (G _3)al kyl, (G _i o) azaal kyl, imno(C _3)al kyl,
(C3-i2)cycloal kyl (G _5)al kyl, hetero(C
3-i2)cycl oal kyl (G _5) al kyl " aryl (G _io)al kyl,
heteroaryl (d_ 5)al kyl, (C9li 2)bi cycl oaryl (C| _5)al kyl,
hetero(C 8-i 2) bi cycl oaryl (G _5)al kyl, (C_i
2)cycl oal kyl, hetero(C 3_i 2)cycl oal kyI ,
(C9_i 2) bi cycl oal kyl , hetero(C 3_i 2)bi cycl oal kyl,
(C4_i2)ar yI het er O(CI | o) ar yI (C9_i 2) bi cycl oaryl and



t hi ocarbonyl (G _3)al kyl, sulfonyl (C _3)al kyl,
sul fnyl (G _3)al kyl, (G _io)azaal kyl, imno(C _3)al kyl,

w@ avioess/cl oal kyl (G _5)al kyl, hetero(C PCT/US2008/077649
3 i2)cycloal kyl (C _5)al kyl, aryl (C 1-10)al kyl,
heteroaryl (d_ 5)al kyl, (C9_i2)bicycloaryl (C _5)al kyl,
hetero(C 8-i2)bicycloaryl (G _5)al kyl,
(C3_i 2) cycl oal kyl, hetero(C 3_i 2) cycl oal kyl,
(C9_i 2) bi cycl oal kyl, hetero(C 3_i 2)bi cycl oal kyl ,

[0025F4_i Bhéd Yhe téi@ﬁe‘?&t@l(e@reés&)eafrﬁéhsuréﬂn& 20y 'p‘%ﬁ@hﬁ’&f Ythe §fksure
hetero(C 4 i 2)bicycloaryl, each substituted or

sensgrss lbsaQ end mnanannrs seasass 1R 3l irenswl signald cormespontimg to those

meag%rgﬁll’@nt% 98 Sa!nﬁ%/ﬂa? %’;(e)/co h\y dr O%g r‘{g 0 alll?banﬁi}& 8?1%%&/&6 signals from

analo&4o IdZQ}&[ Yorex Mf rdo@ired. O(IQonb Qhﬁbﬁﬂnﬂéﬁy &%ﬂ[sb@?}ﬁlom other devices
oxycar bonyl , am do, am no, i 0) al kyl am no

(not SHOPE PETTAIYINgG ma%ﬂowpwﬁwnen’gmuﬁh (#§ IPrecistpn jmtss mkppurement
dewggérgr( a%/nlalz‘sogp%lzﬂﬁ? Mﬂ@%@as datll i%@phﬁes’/cri)rr(verter 22 to amplify

and/subdmgtltl@ﬁlg_mabs Zﬁ frylln anglofgfto dgglltéﬁonhplf&idnyrled
_io)azaal kyl, i m no(Cl i o) al kyl,

[002%?3 %bfély 3%0%#1 ? %75 ylPa}l, y’&% erﬁ( C5'2d| RE| | transmitted from

amp Hﬁ%ﬁédi’l@@terlﬂ)t@ﬁ]ﬁk{o ac@s@f By | and (s@edjig)ahs'td‘rbf &B’%*idél 4Csuch as an
5)al kyl, hetero(C 8-i2 bi'c | oaryl (G al kyl
EE P@@\da WIC@I&PWDHS Heper @mdém lg}cown omfheyart, such as volumetric

nsd 5| B SHEAGR. o S S S8 e

applh:atlai Of EquhtioR )70l o¥eld @dliek pelﬁmbllﬁjdb&{stahtl(dagj §¥e K; of Figure 4).
unsu ]zt ituted, Ris selected fromthe 8r oup consi sting
Oncgfthe, jilic germeabiity sy stantavalio K (soralpelytafikitl may s, stored and/or
comﬁzglle{l) ng@grk@r%ﬁ% gﬁﬂ%gty %ylj;ﬁft%.?q%hues( & s%érggt‘?(héw&e 126. In
one btmlboéla’rmt) ray i€ re&)@ick)cbrreeﬁlohﬂmgyb (e@:h 3)lailktel , filter permeability

cons VP.%}’a cl? df'(g%‘al ¢ ’dog-r%aaei( Ol %al oy ﬂ%%]lélr?ng %vh%ln s%?)sequellt filter

pem%ablzl}}@}z‘,ﬂbﬁlﬁtlldﬁi{;' sfh@JldE’r)eabi‘rdenearb’As@@on' R38N [ data. That is, over
het eroar C9-12) bicyclioaryl (G _5) al kyl,

y
timeh éilter o ®5>1123)( mablﬁszllﬁar ¢l (1@ slopesl &fythe curves shown in Figure 4,

decrtesdy PR £ RRGATS r  E e oSS ENETIF S gre e, further

show(sCén iopp@atiyhal fegiofr TA @hd i:0)@pMbeméritdetobhPiesdeal aRgish AN For
hetero(C 4_i 2) bi cycl oaryl, each substituted or
exampie i inecnReab i RGUBHSK eosrespands 4e an |1ma@1pféh@mnnyablhty curve,
suchsg GREEdnd rfﬁf&H %e&rﬁﬂpsﬁﬁﬁﬁnﬁﬁ 'ﬁgclgé J}}Y g %g%htaml%aped with
tro, cyano, i 0, OX X{/ %ony OXY,
partl(:lﬁates O)Aa;tlgmﬁyant (p@-‘tion2()fathy Iﬁweyperh&hlahq( &irve &) & ydmdaiyed in the

arb %rE Y ani no,
operginal GYipRy B ot orvese Pt RBfican peign, of the flte
perm%b!l.l)ﬂlt)n)éhrve( f3- ﬂ-Q%(Qhé‘)fﬁlrd rlf?ﬂl@l(a@on-'&f) ?HekYﬂter is contained in the
hydr oxy(Ci _i o) al , _carbonyl (G _i o) al
replamnmtaﬁmyer(ded reg;?tal?kwnd isudaf dir\wén@@f 11|s (mpallak;lg life. Due to the

aal

accm%u] &18{1 (Sf((P 6:3—51} @rag\é(q%/ cez%dciigq %lr?&%{%to tgﬁ |1<1§q are 1dentified,
seekllngtaﬁfa@(rﬁe Betwidp € Yithigdriky tieGurhier aff iYtks monitoring cycles, whlch can

aryl (G _io)al kyl, hetero(C _io)aryl (C _5)al kyl, (C9

2) bi cycl oaryl (G _5)al kyl , heter o(C

8-12)bi cycl oaryl (G _5) al kyI (C3-i2)cycl oal kyl

hetero(C 3-i2)cycl oal kyl, (CQ-i 2) bi cycl oal kyl ,

het er o(C 3-i 2) bi cycl oal kyI , (C4-12)aryl,

hetero(Ci _io)aryl, (C9-i2)Rhicycloaryl and hetero(C

"4_i2)bicycloaryl, each substituted or unsubstituted,

or RO and RO are taken together with the carbon to

which they are attached to form C=0O C=S, C=NRn or

C=CRi 2Ri3; Rn is selected fromthe group consisting

of hydrogen, oxy, hydroxy car bonyl oxy, (G _io)al koxy,

1T .



(C3-i2)cycloal kyl, hetero(C 3-i2)cycl oal kyl,
(C9-i2)bicycl oal kyl, hetero(C 3-i2)bicycl oal kyl,
wo @h9epas yl, hetero(C _io)aryl, (CO_i2)bicyclpearyb20ase7649
hetero(C 4_i 2)bicycloaryl, each substituted or
unsubstituted. [0186] In a further variation of each
of the above enbodi nents and variations, R is
hydrogen. [0187] In still a further variation of each
of the above enbodi ments and variations, R2 is
resubt@h SRkt Wil FPokiéhs DT PRI §R0RA1 §5, laRG bea&)’l%r SOSRrARY fhters in a
substituted or unsubstituted (G 3 f In'yet a
replagementrecommeadedorgion 7daefiledr faihee. above errbodl ments and
variations, R2 is nmethyl. [0188] In another variation
ea L ons
10027 1 of s e Y E1cERAVIED, S 8 Bl Afpopils bF now
contadd(ﬁeeloe minydbaprot Ried g aviad écaitidad pswelRDur& 30, Sﬂtlbd‘t intlided, but is

ﬁonvirtlble in éIVO t.o hydrogen. In yet anot her
not {mpsted {9, grpogter gHe phadierieher otbBvieuishb diidiianallyifpne cmbodiment,

a tra\‘@c!él@z‘i' '29'?1§a 1B3eil S arkPh@BhG ihfo ﬂﬁhtﬁ&ﬁs&fl%’ @ro‘r\rpﬁ]ﬁigﬁﬁi IF\E, which
of hydr ol yzable groups, groups having an oxycar bony
maydredransmiteid mo i veer himss olugber wieqt drdeirel essiddviess and/or techniques.
o- nitrophenylsulfenyl trinethylsilyl
t rahydro-.nyran d| hen S h|n
[OOZtSTOUSIg order, tﬁ 1néﬁr4102’ﬁposr e@u %ffi: F{;}# éfé’ hd B 9|0 J‘[ 5] gystem 10
whille @nilyer Gm)ls bé&hy |r6ﬂ3§d&dxﬂ@\ﬂrcbﬂtﬁyl| de@ic@UPSnay@i@lude multiple modules

halogenoethox%Farbonyl g@@ [0189] In a further
78 (Qrly ioae shawmM Eigete b Inwee swYodimenb seiltiplsmeodules 78 arc dlsposed

\V [ t on
n YU RGP or Ry 9 gl T bbb2 SRS HREIR,
combl’uurmtl(n[ if0Fhel fluidesystenf uOt hhﬂe Vias otifel anodullesea® har@fselectably
ove enbod nts and variations, R5 is sel ected
isolq b AP BY Bt bEAETE T HBETHCHy Hob JatmHal Bplage e 46 or to
perf&H‘b§ﬁlt&%@ﬂt&fng‘@}%l&hﬁm&%’Hi@ﬁﬁrﬁl% géérétllﬁ Q‘ﬂuﬁl s ste In one

substituted or ‘unsubstituted
embgodipieat, immdulsf 78iachides a fiher Ialblemg 4élfbmtﬂﬁhemt6$ Iamifolds 16 42 and

vari ations t|tu ed or unsupstit
corrdkBhidihe BRors 5”14 9072 P MG bE SoRpron e At kBl dgpds, with
the 1daés aia@egmeﬂhfgd kdTeAé Sop%%ngaﬁiodﬁﬂeofb?nalﬁﬁ | n-0ié Qeidd active.
yet another variation of each of the above enbodi nents

Therkige. viarangthep gmbodigrane oh nRAglG 28, fthe oty campeuchitgrintlede a filter

rous AT ¢dfEf bt BEREOR B SR O L 11 o

further variation of each of the above enbodi nents and
[0029Fr i adtfi sdnmyn iRFigire 2| wlitke t dthermatersﬁngmu Figoa $j Bltdrmgusihg 44

@] and i 2 cl oal k h bstituted or
abut{; ﬁ Wﬁcwn @ﬁmﬁﬁw y%ﬁ’r# I8i 20 8¢ aés%# granifolds
16, 42hiemﬁtmglﬁe Qe oM Riahe@NA r‘éﬁ‘folvﬁﬁlle %}ﬁ 66 %bht% ?ér %Sﬁﬁﬁg 44 and

fromthe group consisting of isopropyl, opro y
filterc4fc ambemtryﬂmdn@rmyumwmwlth dathh ﬁhabé@ |at1d|toed log of differential

presiFEHARE Ayl RERRbal RS ALY By BEH) P cn
be refpllzﬁ:mlt Pecguiztd ROIASIBIRNGs @f‘o‘)(l@d_&}éﬂﬂ'yylhtoaﬂﬂer hd;usi%g244 the
is absent or a |inker providin

VOlmaF Sfivesep 1St 16 Ang dasiwarr Rerlaceef f{ﬂ%‘é holuﬁgg 146 dnﬁnm a_qchamber
176 Bﬁn@%t@%ﬁ%hﬂﬁ@frﬁbﬁb %;H@od’i‘fg&??fom t hﬁ&gl Okss B Yl D9y 1o

e separation are select consi st n
evacyite pasdwoired Ouiddenn fluid hagerg, 44and sul fur and R24 is

sel ected fromthe group consisting of (C3_i
2)cycl oal kyl, hetero(C 3_i 2)cycl oal kyl,
(C9_i 2)bicycl oal kyl, hetero(C 3_i2)bicycl oal kyl,
(CG4_i2)aryl, hetero(Ci_io)@ryI, and hetero(C
4_i2)bicycloaryl, each subStituted or
unsubstituted.[0193] In still another variation of
each of the above enbodi nents and variations, Ris a
substituted or unsubstituted hetero(C _io)aryl. [0194]
In a further varlatlon of each of the above

Y T L o s P~ -



sweet eni ng agent and certain preservatives, dyes and

colorings and flavors. [0272] The conpounds of the
wW@e@9o#838 nventi on may al so be m xed wi th ot hePCHUS1008077649

materials that do not inpair the desired action, or

with materials that supplenent the desired action,

such as antacids, H2 bl ockers, and diuretics. For

exanple, if a conpound is used for treating asthma or

hypertension, it may be used with other
[003V} onchgdlith HeQirRlemRiddanht 1Y PRIFd Hrh¥iRYE Rereases over time in

respectively. [0273] Exanpl es of pharmaceutically
respgasseipt bespaingagredueally mergtclegapd band mustubiengfore be adnstosed, as the

rj sjn n t he. present invwention include

cqufiS - Bl SR O AR, ShaelGal SHRF Y B Arfing Soeurae
infoeth&tiont egr ati ng agents, col oring agents, flavoring

agents, and wetting agents. Enteric-coated tablets,

:ﬁﬁcﬁgﬁF of _t he enﬁfric-coating resist the action of
00X o reliiguice P Shas thesarempemsnt @ Jilgire gt ayh jan vliye 68 disposed
upstfr{bggﬁ %pépeﬁfngaéﬁkeﬁild' %l\bﬂ(ﬁ&iﬁ]{)&@& do@ﬁ&%{ fat(% doahliGhete b?ing a

e conpressed tablets to whic erent layers o
knowh aphwrschetvesal filter 46 angp theihmer sutfadea of ¥ ertiomsiag @hi(elthmber 76).
Filmcoated tablets may be conpressed tablets that

ve n at.ed with_pol r r other suitable
mﬂ:’?iat i %ee KR(}FOI\YI% edo rrpalgeg%ﬂégveg agq &@I%yorbée'ﬁfﬁ%?t%s@%dﬁlter
pernicabiliey K 380@ody, nore than one conpression cycle
utilizing the pharnaceutically acceptabl e substances

previ gusly nentioned. | ori ng agents may al so be used
i n?? a}%ig‘g? 8 izopensd syl ‘gritse Lheetlopida gntiba maximug. peble
Usgfhsdite VARL &S hicdlfihafed gcially useful in the
fo?ngti%n of che&bgfe f%gﬁggs and | ozenges. [0274]
Exanpl es of |iquid oral dosage forns that nay be used

i né) Madve Buts clpsed and valive 7§ epened, peapitbog presairzed dogl in

emyl si,on uspensi.Qns ol,ut,ipons apd/ or, spensi.pns
" RSP R 7 IBRPRR Rec. R b g apudh MR G RGP RE
ef figfevasiak rﬁres@ﬁ&pa{eagdrws?r REPAShid] UpRGsuké Qhsor 20 is
ef fervescent granules. [0275] Exanpl es of aqueous

sofypstaghally pere. Ay perdetesmine dime detervlst praseurpotalues as

lim N . herei n

ot {ichPied By gt nd AU BiTrr ik BEAIIE BBy 20 are

pr gpedan sorege dexiaapbes of pharmaceutically acceptabl e
carriers that may be used in elixirsinclude, but are

not. I.imted tq.solvents. Particul exanpl es of

Copv e a&ﬂrf’étwqﬁéyéhﬁéfo GO Wﬁ)&ﬁé‘ﬁ ﬁ%ﬁ%ﬁ%ﬁm be,
et MkhsuPddCHN ArtRNSF S dRtipRSpri@ae RASG 18 rMngP IR £T
to concentrat ed aqueous solutions of a sugar, for

expipetermised imgdntesplsu dy drjdingtheowhirhy of drantber 176 by
Cot'ﬂ@rt" eeofad f ssu%rz\'c{ 1ct>n|, V\*ﬁéld Q2L VE%%!R? (S)\Hirrgt%:lg%ltglﬁop n

t wo- phase systens I n whi ch OHE" |
t hecdrobaeadfulaedl | gl obul es t hroughout another i qui d.
Emul si ons may optionally be oil-inwater or

wat er-in-oil emyl sions. Exanpl es of pharmaceutically
ac%)ep%ﬁ“’éﬁigﬁrwwg afatersy, dyeding by the, axerags Fange in

[ ti B3, t 4 i QM
o PR & TRl &y B PR OIS RS Ol
of stgrled imstorage dedb¢ 96.accept abl e subst ances that may be
used in noneffervescent granules, to be reconstituted
into a liquid oral dosage form include diluents,
sweeteners and wetting agents. [0278] Exanpl es of
phar maceutical |l y acceptabl e substances that may be
used in effervescent granules, to be reconstituted
into a liquid oral dosage frm i ncl ude organi c acids
and a source of carbon dioxide. [0279] Col oring and
flavoring agents nmay optionally be used in all of the
above dosage forns. [0280] Particul ar exanpl es of
preservatives that may be used include glycerin,

met hyl and propyl paraben, benzoic add, sodi um benzoate

NN A ~ o o o o



Reactions, vols. 1-40, John WIley and Sons, New York,

NY, 1991; March J.: Advanced Organic Chem stry, 4th
w@enod/odsbh W I ey and Sons, New York, NY; and LBCDUK2008/077649
Conpr ehensi ve Organi ¢ Transformati ons, VCH Publishers,

New Yor k, 1989. [0353] The entire disclosures of all
docunents cited throughout this application are
i ncorporated herein by reference. Synthetic Schenes
for Conpounds of the Present |Invention [0354]
Coryowns 88CAT HeNBofed NP HRSERY chRYQMHVRE rBfthifiE o
synt hesi zed according to the reacti on schenes shown
belmsummeﬂOWeamﬂ o‘MIﬂSCMBlecQWSaurbe reahngy ytaﬁml sed
h lled.in the art
SO R arEE b R ' B R B oBfpaties. e
t enpairtatdiscRssedifl cofjifdtionenith Fiur&oNdibeiod) i€ dbr téndin
varied to optim ze the yields of the reactions.[035
| ndgfe reactions described hereinafter it may be
necessary to protect reactive functional groups, for
[00@} anp t‘?%{bytge' Lgfﬁlérsgﬁﬁ" tﬂﬁ Eﬁbo#tmeﬂ N ASRLHARA d9¥igd rl)f where
where these are desired in t |na product, to av
the ﬁl’u@“|46 g nmkaﬂmbs;dntﬁmﬂmdoniapanatcxhon doggded ané dotd demsity is sufﬁc1ent1y

low i el et fPou AnDAED TP L BV PEnEQN epPisg davior, i

subsTanWall?d@ﬁﬁ@ oﬁMaﬂhllﬁmé\ér tH¥ek&nih @) thNS %Sﬁt'rMQie@'c@ l! E’%aﬂl Bbtam
Organi ¢ Chemistry" John Wley and Sons, 1991. [0356]

an indgreatiall vaiprafiteq vigcossyp€dieffwid.pr oduci ng conpounds of
the present invention are shown in the follow ng

he Sgh 1.1 - e ri 0
[Oo%ihe@%fe %oﬁ%gﬁnt e Cﬁ}'a&g{eﬁeﬂt %%urLof’g)g ?ﬁvggﬂf &gdlsposed
upsteaaimaf openingf4 5Gawdmowaiet TBdilsyosed ﬂpwumhahﬁoﬁmpr@ anfi@kere being a

exanpl e,, sodi u tr| ac toxyboroh dride or. sodium
knowd xRS RSEY €0 ffter Pﬁngéhetme%nsaf gittsd diltaehrusingA4 (champer 76).
The %llcﬁhn%%pi ﬁe?&%%ﬂ%ﬂéasuk%ﬁfﬁ@éﬂsﬂ?ﬁ a 2-6 menber ed
dge to or Y, and Rand R3 of Y are
each |ndependently H, I\/le, Et or a 2-6 nenbered al kyl
b rild g‘é{alvri rb3ois hl@pn@hmd valva 70 asrblodédramtik p nGoiipomndtable
n cl ohexanone or ketone. Schene 2:
E’ﬁ%ﬁ‘g?gﬁ er rclﬂlr‘?é]/e Ml ?gﬁt&fc@ 3 Con'pound Cis prepared
by M chael addition of Corrpound 2A (i.e., ethyl
aceylaled 68letdlbs€d) A valde zeopénee, perfittih@ preafirlzediflngl @r

foll d | kyl h
R o1 hoeoms lierqind BftTopthi Guonehvibhas ieiumg] the
Sc Bﬁf@?en'ﬁal %Q%QH:” %e%ﬁlr $ B BELRG regﬁx%) OliRghCo4Sisng

Conpound : cyc oproopyl am ne
cy sﬂthspmhalw agioneAt ipredeleempred stéme entefvatsawseure evalues as

K2C3) apd sodi um i odid S 4. . 4B 4C 4E 4
[ogh?e%ufﬁﬂgérpﬁ?%fet %ﬂ%h@@ﬂﬁgﬁgﬁ%@b REFSEITE SCRYOE A0c e
W 5lorddaneewpe déficknet he presence of base (i.e., K2CO3
or diisopropylethylanine) to give Conpound 4B.

g‘gound 4B is transformed by reduction using reduced
ir

Bwdatem sebele e volume Qﬁt:hamber 426 19 dapressuridetlnan be

i Qn

of BitAc £ 4&% PPl e EPELaRoP ts PRl 2
( epdetemuidedriimi ameivals. Chinjinitie 4Blunse ¢ft hainder W6 by the
Conmpound 4F in the presence of a catal ytic anmount of
aCilﬁ‘le o dg‘pressﬁﬁ%ron HE1d OdvePe Ve i umh iR ﬁ%%ﬂe?) (about

.1 to 10 equi alent's) to obtain Conpound Compound
4F Is one that either has R as desired in the end
product or gives rise to R7 as desired in the end
product. Schene 5: 5E 5C [0361] Referring to Schene 5,
Compound C is treated with1 npound 5A in the presence
of base (i.e., K2CO3 or diisopropyl ethylamne) to give
Conpound 5B. Conpound 5B is transfornmed by reduction
usi ng reduced iron and subsequent cyclizationreaction
to afford Conmpound 5C. Conmpound 5E is prepared by
JV—aIkyIatlon of Cbnpound 5C mnth aIkyI hallde 5D

o oy S~ o,



ppm1.10 - 1.31 (m 4 H 1.65 (m 8 H 2.02 (m 3 H)

2.98 (br. s., 2 H 3.46 (s, 3 H 4.02 - 4.25 (m 2 H)
Wa2®8/043888 s., 2 H) 6.26 (s, 1 H, 6.65 (d, J=P@I/B82008077649

H, 7.10 (s, 1 H, 7.98 (s,1H 8.34 (d, J = 8.0 Hz,

1H) 8.45 (s, 1 H. [MH calc'd for C26H29F2N7Q, 494,

found 494. [0413] Conpound 22:

4- (9- Cycl opentyl -7, 7-di fl uor o- 5- net hyl - 6- oxo-6, 7, 8, 9-

t et rahydr o-5H pyri m do[ 4, 5-b] [, 4] di azepi n-2-yl am no) -

3- T4 UPKDadr gl VORI N BW RRE B ﬂlwd/éd)ﬂgﬁtﬁé aWrdge dfifge in

ti tI e conpound was smt hesi zed from

4 (p@essqrclcofpe titmgl to7yigldda fmewoliker pempedbylity6vabuo K, which is

t %fl gtrah dro H pyri m do[ 4, 5- b]

[154T 47 i no) - 3- f| uor obenzoi ¢ acid as

described in the General procedure for am de bond
[0035) Nt heidcs ik ngerifdBilignN® 1s ofiginally pdapildted nwidh anknewn fluid,

The fjinal caonpound was purified by reverse phase HPLC
devigiien pbdiffercatialinsesgiieeil may Pr aw nsicadion pf frkangs dipflnidzviscosity n.

9,
If ﬁ?@@grn]l }_ﬁﬁht‘} I@mr%}urﬁgd Hgo I;e'5 m }fgon%rta%l cﬁ)tg%ltll'%:lﬁl?%r&psteps
1)-3Habov2 chi) bd u§l t6 walcilatd) flatd Gri7sc¢sui|;y n) &s6s filtcr pbfheabilng I<( d,
J=12.4 Hz, 1H) 7.99 (t, J=8. Hz, 1H) 8.20 (d, J=7.3

10038 5 i 20 S PO Iy 800 Pptige Chmstni 28 11 can

encotmie? -doYifik @permativh.- For efirhpibO4sOshowiiEih Bibure-9¥a- favé SibSantially
tetrahydro-5H pyrim do[ 4, 5-b][], 4] di azepi n-2-yl'am no) -

constanty biyPhipeissss mnd ibackpresyyry FareaispersThe respense, ¢ pagsilnaction

is to ? %Qa{f’?%élﬁtgqf t1157815;%]('%1&% Spusor mo 1t0n1{1$1P1’2 1Ep0331ble If P2 continues

to d&;ré’asS b@totweh paductinmirfeti-apiyichlntie o] ﬂwﬁ:obﬂrc[)ﬂ pahkEOh@ 7RI the dpdtator,
fng oic acid as described in the General
backpressureimenae EgnenEple thys serparpmyydiegndicative of
: pf%°§?¥“$%*d@%5*%¥*'§§*é€ e P R R, B R Ui system
upset.he free base 1U NWVR (400 MHz, DVBO-J 6) d ppml 43 -
166(m6H)172(m4H)192 1.99 (m 5 H 2.15

[003?? JA}_% & 76 1§u15g|) 6' 4Pl ga)(st sdbﬁtal}t}_%lyl_fzons%fx%bu%A?)fle(:gease& and
backb}es&u@@’il(ﬁcres]se? n Hgponke H) pésidle dction IdHo SbtliA HaSkprésstile from

Mel ting point: 234- 235 0C, [ M+ calc'd for
anotherg pesispm Npamptorisg APt Hupessler.  [l0R2 spontonprotmdingwase above a

predgt: & ggg Q:nﬂ'cz(lglhg%r ﬁﬁtt%h pZneé fé}j}fﬁlgy ‘ﬁh PS’eﬁig? gs\zﬁglglars]_ ~a low

backpsasiure ncsbagk - FBt kvgdrrmlﬂehls déanade muly)bledndiastvderf Aidogdged bﬁnple

returgci er&g Aok %? (t)lgae esylloég?q%{l{}%l%@cgo%g ﬁwlc@pw%ge downstream,
tetrahydro 5H pyri m do[ 4, 5- b]
[003B11 4]&'51 SRR iR otk 2P Deredisésh b@trm%%zamscsuaamm@% constant and
described in the General procedure for am de bond
AP baokpresgire ingieangs.HAUIsathgn 1assumedythydi ther ﬁhempdmmbrh:@y K has

fi C o was purified b rev
docrsghf0 o e T 0¥ ol O sl bn AR el 5 fmstmesoiiy
decréVBOpakt @) preldapgmideddnount, thé c()fﬂrolllﬁmbl) neti {3 tﬁé Op&afd} such as
3.96 - 4.07 (t, J=12 Hz, 2 H 4.66 (m

Wlthfﬁﬂ%teyr%n}(lﬁce@&m@e%a@ 1.9 Hz, 1 H) 8.00 (d, J=1.8 Hz, 1

H 8.08 (d, J=8.6 Hz, 1 H 8.19 - 8.33 (m 2 H) 8.58

(s, 1 H. [MH calc'd for C26H32C F2N7Q2, 548; found

548. [0416] Conpound 25:

4- (9- Cycl opentyl -7, 7-di fl uor o- 5- net hyl - 6- oxo- 6, 7, 8, 9-

tetrahydro- 5H pyri m do[ 4, 5- b][I 4] di azepi n- 2-yl am no) -

N- (I - met hyl pi peridin-4-yl)

(trifluoronethoxy) - benzamél The title conpound was

synt hesi zed from

4- (9-cycl opentyl -7, 7-di fl uor o- 5- net hyl - 6- oxo-

6,7,8,9-tetrahydro-5H pyrimdo[4,5-b][I, 4] di azepin-2-y

I am no) 3- tr| fI uopr onet hyl ben20| c aC| d as descrl bed

' ~ o T o s




3 H 4.16 (t, 2 H) 4.38 - 4.54 (m 1H) 7.45 (d, J=8.7

Hz, 1 H 7.48 (s, 1H) 8.14 (d, 1 H 8.23 (s, 1 H 8.57
W@ R009/043838 1H) 9.57 (s, 1 H). [MtH cal c' d for PCT/US2008/077649

C26H33F2N7O4 546; found 546.[0471] Conpound 66:

4- (9-cycl ohexyl -7, 7-di f| uor o- 5- et hyl - 6- oxo-6, 7, 8, 9-

tetrahydro-5H pyrim do[4,5-b][I, 4] di azepi n-2-yl am no) -

3- met hoxy- N- (t etrahydro- 2Hpyran- 4-yl)benzam de The

title conpound was synt hesi zed from

(9 g dinf | t =0

OO idnd 8L ety BT Ssiemlly e some
and Iéé’nbmbpremdm%%tﬁenlzms then@bshmad tHagberched 1ow ftohecondxtlon or

Cener al roce r am de bond synthesis usin TU
obstEion BT g B1E BT SFsmneatY b Ended' 3 postiRgiont AP
backpissirdl decte@sk BY coBbRhG PASE] tEltasaNtheb@nitrb] Bahd Quotifies the

give the free base. 1U NWR (400 MHz, DVMSO-J 6) d ppm
Opemtom,ssuch as wgh adowdlopy) copdypnmessagy. (m 11 H) 3.19 - 3.32
(m3 332-346(m2|—|)384-392(m2|—|)

[004?.] ég shc%vnil) 1P E‘%@ > b égcr?ases b%ﬁb%ﬁi"%ea}esgg”é‘ AP %aclg)ressure

1ncrd:d)5658 I6s thedB. a&s«'imﬁ&iil th&t tﬂi):re&rél@re(sklrre regulatidnHredp. Iﬁ'ablﬁabis or filter
I\(H d for 7H34F2N6f)4 545; found
clogggrlg Wlfl’b ? ultay areés;: in outlet pressure. In response to a sufficient AP

f
S5 S L I v

notifiesrthe hpatglonsigyas with digendralisystbmrezmmindesafhe titl e
conpound was synt hesi zed from

(9 fdu
001 3 SESHAOT I Fibofll [ BEHBES T2 Mot Ana A, ckprepsure
incrdases. NoYhiS- stmidmxy&ﬂﬂzmesn akdtda &ﬁil\ﬁéeﬁﬁ rieffictidm ubﬁlﬁeam caused
Ceneral procedure for am de hond s%gt hesi s usi ng HATU
intergptiopyp iRIFS Boti-and adrekidow prrditiomin the sirpeindl i gondition would

s sl 3PS EAGANGRRS! A8 LOIBINE s

suffitied6 afount3oHpartictlbte- clbg@@d (hey valvd fidnDrhe( backsile,and ¢ffectively

3. 3.52.(by. s., 4 3. 97 , 4. 14
MR WX N TN X NN, N S
resp@hs@@o ti6s cdndibiord 1R cdrfivol E)Eﬁel BotiBes( tﬁe oéelHior :{uMT'Zﬂ; vﬁﬂﬁl z? géheral

for CZ6H33F2N7€B 530; found 530. Conpound :
system ¢gorcmessagrexyl - 7, 7-di f | uor o- 5- rret hyl - 6 0Xx0-6, 7, 8 9-

t et rahydro 5H- pyrimdo[4,5-b][I, 4] di azepi n-2-yl am no) -

[00‘% fs%lt onylvflbt}oﬁlerh flsdlbeel}l qSS%beer(%z zgvrlrtlhdéEf’ﬁ?nc? |t?l 3 preferred

emb@chi‘mﬁl,l v itletse Wideishoedibgatoderstiflied in the art that various changes may be
Py(? cycl ohexyl -7, 7-di f| ugr o- 5- met hyl - 6- oxo-
mad%a

%qugvacl‘a%t% law be substityicd f%clf&[eet%hﬁ]ef’f witholt dgpgstipg frop the

t
R R S R S R T R
situagionl ol mafentet toyths tﬂaf:h:mgd dfphpavedtionr Wﬁhxmt deparfiigefrbmrthé essential

SCOPE gg)?q gh%l\rg OE-P \}élstl gqq%ytgr X gréﬁc’v%ﬁ}ﬁprﬁﬁ% l?!i]éaltﬁéj&) the particular

emb%@hﬁldl@loﬁd@t@'ﬂhelbé%?’m'odé-c&ﬁelﬁglhtea i5)) calnﬁl? out]th§Qn\(éﬂ10n but
2.75 - 2.80 (m 1 325 3 H)

that the7gventign ggll (inglude alj epbgimests fa mg \mth@)g tl'(etscoge tp{jthd apgended
claims. 4-47 (m 1 H 7.43 (dd, J=8.6, 1.77 Hz, 1H) 7.47 (d,
nbs—l 8 Hz, 1 H 8.09 (d, J=8.3 Hz, 1 H) 8.16 (s, 1 H)
8.22 (d, 1H) 8.41 (br. s., 1 H. [MH calc'd for
C28H37F2N7CB6S 622; found 622 [0474] Conpound 69:
N- (| -acetylazetidin-3-yl)-4-(9-cycl ohexyl-7,7-difluoro
-5-
nmet hyl - 6- oxo-6, 7, 8, 9-t et rahydr o- 5H pyri m do[ 4, 5-b] [ I, 4
] di azepi n-2-yl am no) - 3- nethoxybenzam deThe title
conpound was synt hesi zed from
4- (9-cycl ohexyl -7, 7-di f | uor o- 5- met hyl - 6- oxo-
6,7,8,9-tetrahydro-5H pyrimdo[5, 4-b][I, 4] di azepi n-2-y
| am no) 3 met hoxybenzm c aC| d ‘as descrl bed |n the

~ - o s TA =1 3



The enanti onmers of

4- (9- Cycl opentyl -7-et hyl -7-fl uor o-5-net hyl - 6-oxo-6, 7, 8
WO 200004383hydr o- PCT/US2008/077649

5H pyrim do[ 4,5-b][|, 4] di azepi n-2-yl am no) - 3- net hoxy- N

- (I -met hyl pi peridin-4- yl)benzam de were separated

using SFC (Chiral Pak OD-H in supercritical CO) . 1H

NVR (400 MHz, CHLOROFORM -d) d ppm 0.99 (t, J=7.33 Hz,

3 H, 1.58- 1.82 (m 9H, 1.85 - 2.14 (m 5 H), 2.22
CLAMMSJ=10.86 Hz, 2 H, 2.35 (s, 3 H, 2.90 (d, J=12.13

Hz, 2 H, 3.37 (s, 3 H, 3.58- 3.82(m 2H, 3.95 -

4.08 (m_4 H, 484 - 499 (m 1 H, 597 (d, J=7.83
Whaiusclﬂlmiadlw 24 (dd J=8.46, 1.89 Hz, 1 H), 7.43 (d,

J=l. 77 Hz, , 7.70 (s, 1 FD 7.98 (s, 1 FD, 8. 49

1. %\gﬁeﬁg cggozﬁr g%tggfig g%ﬁlt[a%'s_%ll%g;n a ﬁim[i%{rst% EMQ compnsmg

4- (9- GyroVidjpend pdfean@t Rglon infthel ik Systelt, hiyd rdgicaxidchidihgSa

, 9- .

t eCPHRYTIYBBAIFPIRIVOBIME5- b] [ 1, 4] di azepi n- 2-yI ani no) -
3- met hekysilb (4 VRS kR ARE 'cﬂélﬂberscyﬂf?gkﬁmz A T]Ii}%ugh the
title conpound was synthesized fro

4- teferoped wgemt y| - 7- et hyl - 7-f | uor o- 5 nethyl

2yt AR B LR s e 2 g %m%ldl' o

Gbpﬁﬁ@knﬁm@gﬁﬂuﬁﬁmﬁgh am de bond synt hesis using HATU
and 1- nethylazetidin-3 -am ne hydrochloride. The

final detsmmaung (ilterspgrmenbilisgvayesriavespoaspivameasridprassure

ba [ free base. 1H NWVR (400 MHz,
Dwé’ggeﬁgi&ag“lgv\éﬁﬁgg‘gd J=7.3 Hz, 3 H 1.6-1.87 (m 7
H 1. 89mbaffg (the Jilich ﬁerﬁﬁaalﬁlﬁty 3vali'|)es3 4 ptetictedmned Hlfer
2 H) 3.2¢ (s 3 H 3.59 (t, J=7.2 Hz, 2 3.64 - 3.87
rTPeI?l “@)”9@“*(55 3 H 4.29 - 4.53 (m 1H) 4.79 (t,
Hz, 742-759(m2|—|)782%3,1l—|)817
2. "J(hga mg_thpg o§ c]gzm (¢ furtheg irgluding an pfjdigomgd steg aftgr-thelomparing step

3%‘%%”%%‘2%%{ ﬁ%&%ﬂﬁﬁgn%%?m?@” s, '526; found

-./-eth 0X

3. TR ORSK PE el 1o iinte ek 0 PRl Sien ientndi inpaepe step
o3- Iﬁpm@gmwﬂueﬂq;ehﬁémmgwamdg to4pr}éhb{9ﬁ9Zs@dquﬂ%h%enneabﬂuy
t|tIe conmpound was synthesi zed from
V&HF@ cyclohexyl 7-et hyl - 7-f 1 uor o- 5- net hyl - 6-
0xo-6, 7,8, 9-tetrahydro-5H pyrimdo[5, 4-b] [I, 4] di azepi n

4. ﬂlz-ﬂ}ﬂthf?d picplaisy hevtteosiy Berchemberis iugsteessmoiefshe fibed i n t he
General procedure for am de bond synthesis using HATU

5. Twdnethod ofeddiyl hivderdinitr-chambemie dowhsrdairngl the Apound
was purified by reverse phase HPLC and basified to

6. Thievecthdboff digim NHadrreid heNWEb400 inviriedialdMoadidcefd totth® Blter,
0.89 (t, J=7.4 Hz, 3 H 1.08-2.06 (m 16 H 2.20 (s, 3

7. Tk RetBd 6%@13}%11-? ﬁ}rt%aelﬁ:l)%clual arﬁad’%@m{lﬁl stép 'ﬁ')telsth@Qomp%uggsstep

S 1

%lzeplacmg the Gifer i respasgse 1o e éter mem;easlhm values lz@mg nhesszthan

\% lc'd f
P@Qg%@éﬁ@&ﬁgﬁﬁa s % OSZHO] C?:oﬁ‘poungr 97:
8. 'lgl (n?et%(f lo?lg?a)fl%l 7, wl?erelxlthg ré;llzlilc?rrlgo stepnlrgtcggable 0? i()elng perf%rmed

whi b b Bk Steftipt opeheibA o Btheliivid dlsttindzepi n- 2-yl ani no) -
3-met hoxy- N (I - met hyl azeti di n- 3-yl)benzam de The

title conpound was synt hesi zed from

4- (9-cycl ohexyl -7-et hyl - 7-f 1 uor o- 5- net hyl -

0xo0-6, 7, 8, 9-tetrahydro-5H pyrim do[ 5, 4-b] [ |, 4] di azepi n
- 2-yl ani no) - 3- met hoxybenzoj ¢ acid as described in the
General procedure for am de bond synthesis using HATU
and 1- nethyl azetidin-3 -am ne hydrochl oride. The
final conpound was purified by reverse phase HPLC and
basified to give the free base. 1H NWR (400 MHz,
DNSC)J 6) d ppm O. 71 - O 95 (m 1 FD O 89 (t, J= 7 3

A ~— oA ~ ~ SN NN "~ NS




(d, J=4.04 Hz, 1 H) 8.05 (s, 1 H 8.26 (d, J=13.39 Hz,
1 H 8.31 (d, J=3.28 Hz, 1 H) 8.43 (d, J=7.07 Hz, 1

woRe0ooMes§ cal cul ated for C26H32F3N7(O3, 548; fPRCKFTS2008/077649

10.

11.

12

548.[0604] Conpound 132:

4-(9-cycl opentyl -7, 7-di fl uor o- 5- net hyl - 6- oxo-6, 7, 8, 9-
tetrahydro-5H pyrim do[4,5-b][I, 4] di azepi n-2-yl am no) -
2-fluoro-N-(Il-isopropylazetidin- 3-yl)-5

- net hoxybenzam de The title conmpound was synthesi zed

Pie ﬁﬁlHoﬁVMfQ:@mhhﬁ WRIHE (thy ?epi&[&ﬂkaétbf[b cf’oﬁn@ﬁ&@d’ ‘ir?pé&%llélgmth the
L/-(azetidin-3-yl)-4-(9-cyclopentyl-7,7-difluoro-5-net

fyid sgstero- 6, 7, 8 9 t et r ahydr o-

SHpyrimdo[ 4, 5-b][I, 4] di azepi n- 2-yl am no) - 2-f| uor o- 5-
et meshpld e zdaiind: \dmdeladhﬂ stosng dtelp Nvithefr 400udddzstoriig3Be date or

% @Evch@g?ﬂt%r %f}ty(ﬁues%g@ slareﬁiHj %‘ 38 E{“ o

(t,
”th)%le d oj cégné@ ﬁg‘cheg 1q.q;ud4n&rg1 add,grthg_al @tﬁ‘) aitp]) thg st;ogmgI_SI%ep of
ﬁéd%gt]é%!’m \%‘%az%dlggnﬁ%q}ura}mﬁ c%?re ndfhg'?% aglilgélégla%eﬁfgq ?aased on
Previo0dly boredifilidy pe{méabljht}z ahlued at ed f or
C27H34F3N7C3, 562; found 562.[ 0605] Conpound 133:

. Thd Bethypd lo6 prith M0; Furthetinfcludar, ghrﬁadﬁﬁid’tml stop @aRer the étoBinBstep of

t t rahydr o- 5H p r|n1do 4, 5- b] 4] di azepi n-2-yl am no) -
1(cp.tntg),%q Mgﬁy e U ﬁqnj‘gryqi );ubgcqtfqnhg}oaltgnng of the filter based

ﬂiﬁ‘eﬁ@ﬁé&? SIOAAHIHE p& lgeﬁﬁeabilhlr Gala@Tpound was synt hesi zed

OMAng t he ductive Am nation Procedure using

13.}:/ t@ fddéﬁ]aﬁlggle) vﬁcészwsﬁaﬁ%é) @(?J]Lyﬂmg 12 dhudugysi)em, tlirlg steps

ﬁhhmmﬂgnldo[4 5-b] [, 4] di azepi n-2-yl am no) - 2-f | uor o- 5-
nethoxybenzanld and cyclopentanone 1U NWVR (400 MHz,
DVBO- Prefidigs gotefercnsg region 3m thedluid system, e regipnagelpding a
1101'f&nﬂerﬁ§v1{1§5kn§wnvglu'ﬁ')e 2.67 (br. s., 1 H) 2.87 (t,

g (t, J=7.33 Hz, 2 H) 3.91 (s, 3 H
4 08 (rcleam‘lmglra ﬂﬁldl—iﬁrpmz thd) cHan®er - cotfigdrednto Dby hrddeh the
48“% . H§719(d J=6.57 Hz, 1 H) 8.05 (s, 1 H)
8 riglf 39 Hz, 1 H 8.30 (s, 1 H 8. 41 (dd,
1=6. 8%ncadu préssufle dad- tempihlurE da166H ApeictePined locations at
C29H36F3N7 588; found 588.[0606] Conpound 134:
9- Pirdetemaineq iimg igtgrvals; (cycl opr opyl met hyl ) pi per azi ne-1 ¢

ar bon

5. et ﬁlog?%wmr%/? dlfferer}ce?n pregoune v lues gt Fr%cthh?/q thg CB"“BP‘W&P
0- thidrpfgrenot thejoh, sﬁpréal]e[ehnéﬂedluazﬂamemaﬁ 7H)-one The title
conpogyd was sy hesi zed from

4- (9- E%B@ﬂt%/ t?f neraepbilityy valee framnthe naeagigd pressure and
6, I%n%epaﬂr@tvﬁlﬁgé’ Q{cpthé 'E‘élelylﬁfeﬂ]dg‘f’e{rélcg nqyés uz}l %lﬁése pin-2-y
| am no) - 3- net hoxybenzoi ¢ aci I'n the
gener detepniooechy ﬂ@sif cme cefran olagss lﬁbndamwmtlraemlmetﬁb g wHATL

ST 5 IR LB ey LSS M,
1. 5% the rcalcﬁlatedﬁlf&reﬁc@& %Ilaﬁsuresvalué% Eﬂd %rog'pa (s\gj'araté deviée;

H 2.21 (br. s.,
H)argisz(br s., 388(s 3 403(t J1389

7 O 4 ?ﬂmﬁﬁ@ég %Lgd Z'?scg@y%al@ fg‘t&]('e(]fl hja ﬁ]lf]eéé)egﬁealgzlit%va ue

8. i2tha{rs, sulistidtially Mutflanged Betivaérethe besdefeR M HANAGRHRTY);
found 570.[0607] Conpound 135:

9-cycl opentyl - 2- (4-(4-(cycl opropyl net hyl ) pi perazi ne-1c
ar bonyl ) -

5-fl uor o- 2- met hoxyphenyl am no) -7, 7-di f| uor o- 5- net hyl -

, 9-di hydr o-5Hpyrimdo[ 4,5:b][I,4]di azepi n-6(7H)-one
The title conpound was syn{ esi zed from

4- (9-cycl opentyl -7, 7-di fl uor o- 5- net hyl - 6- oxo-
6,7,8,9-tetrahydro-5H pyrimdo[4,5-b][I, 4] di azepi n-2-y
| am no) - 2-fl uoro-5- net hoxybenzoic acid as descri bed
in the general procedure for an1de bond syntheS|s

o . 1 R IR AN



to heating mantl e and heated to 600C whi ch was

nmonitored by LC-MS. After 5h, the m xture was
w@eoveesssat ed by about 75% and the resi due wasP@EDUSIAS/077649

into 3.5L of ice water and 3.5L of ethyl acetate.

After separation, the agueous phase was extracted with

ethyl acetate (4Lx2) and all organic extracts were

conbi ned, washed with saturated sodi um bi carbonate

(2.5L), brine (2.5L), dried over anhydrous sodi um

sul fate and concentrated. The resulting residue was

triturated with ethyl acetate (4201L) and di et hyl

ether (3L) to give 169g of conpound

2-chl oro-9-cycl opentyl -7, 7-di f | uor o- 8, 9- di hydr o- 5Hpyr i

m do[ 4,5-Db][I, 4] di azepi n-6(7H) - one. [0664]

- Chl aro- 9- cycl gpentyl - 7,.7-di fl.uor0-8, 9- d|h dro
14. Fhe hsfeteot Gn 187 ntisin ok Mlervi Stfsyisbngioe ?tﬁ%en the
pRgctemsised Nad intBrvRIVA (70CnL) and cool ed in |ce bat h
under nitrogen. NaH (14.35g, 60%in mneral oi

15. Pn3031BH b ¥R 38 056erBahd QBRWaREIRYR s chﬁ%fd 20

mn and the resulting mxtlre was cont I nued stir in
16. K pBER S 1 Bhergihe LR oédg%ﬁ?a&%@%bﬁ?fnbmwfomed
wahdrutaa'dng e intérript pperugien csftthas ﬂe’ﬂ systeince bath for 10
mn and then allowed to warmto roomtenperature and
17. Blid medd fodiclaiin. 16] Rberdi therreleddise Brap!iLebnidaéted hxpﬁarmél%th the
&ﬁ S5L) and the resulting solid was filtered, washed
I §ySielber, dried to give 98g of 2-chl oro-0-
cyclopentyl 7, 7-di fl uoro-5-net hyl -8, 9-di hydr o- 5H pyrim
18. Adlgidisystep] ¢amprjsingizepi n- 6( 7H) - one. [0665] A nixture
of
2- chi & ST BISRARSPIinE £ AP P3viBe Adtrimyin. ¥lume g ¢
roﬁBprr|n1do[ 4, 5- b][I 4] di azepi n-6(7H) - one (98g,
0.31 nol), 3-mnethoxy-4- anlnoben20|c acid (579 0. 341
mol ) PRFSPUrerand) lempamfure $Resoo Hisposad at( mokiymae insatiens
t 0afoBE kbrefePined rAdn: The m xture was cooled to room
tenperature and t e 'solid was filtered, washed with
i sopr wtharead ulam'dsedhcnedrdl@sg bie flahl ﬂ(}maﬁe chamber configured to

9- cycl ope 7-di fl yoro-5-net hyl - 6- oxo-
6. 90U YSpRRY dhy ciebirgiemo eeitH s MBS & apEpitRe g
f&ﬁ;ﬁ}m@er@hﬁ% kRN BRESIra g f
4-(9-cycl opent yl ly/7 7§d| flruor otegéﬁgﬁgl%&o%x% pé?d%teé?l&etd
et p@ﬁymp@a l—ﬁ&tfﬂl mnu@qbﬂ]ty values are calculable.
4,5-b][I, 4] di azepi n-2-yl am no) - 3- net hoxybenzoi c aci d
19. Theoflay, sy8tcd @fnadhim 1Rethodin fdteanpenapitplityi dilng R9caBeulable

Q,,25 | . 35¢g,. 0. 259 ),
depgEﬁ%@ﬂ%ﬁ%gﬁ%ﬁq#ﬁﬂﬁ%qfﬂ§%ﬁLfrodégﬁmﬂnl)in anhydr ous
TR R R R M AT AN

pAlaXEUrBingBsed | owed to warmto room tenperature and
stlrred overni ght. The m xture was poured intoice
wat er (8L) and ethyl acetate (3L) and separated. The
aqueous phase was extracted with ethyl acetate (4Lx2)
and all organic extracts were conbi ned, washed wth
water, brine, dried over MgJSO4 and concentrated. The
resulting solid was triturated with diethyl ether to
give 47g of the title conmpound. DSC peak at 241.42C.
[ 0666] Conpound 167:
4- (9-Cycl opentyl -7, 7-di fl uor o- 5- net hyl - 6- oxo-6, 7, 8, 9-
tetrahydro-5H pyrim do[4,5-b][|, 4] di azepi n-2-yl am no) -
3- met hoxy- N- (| net hyl pi peri di n- 4-yl)benzam de
2- Chl oro-9-cycl opentyl -7, 7;di f | uor o- 8, 9- di hydr o- 5H pyr
imdo[4,5-b][I,4]diazepin-6(7H)- one (3598g, 11.89nvl)
was di ssolved in NVWP ( 11.108kg) and cool ed to about
-3C. A1 Msolution of NaAHVDS ( 11.919kg, 1.1 eq.)
was added over a period of 80 mnutes maintaining the
tenperature beIom14C Iodonethane ( 1 858kg) was added

o AN " . e



