TOTAL SYNTHESI S OF SALI NOSPORAM DE A AND ANALOGS
THERECF CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]
woho®/1aggoli cation clainms priority to U S. Provperasaln7/o08702

Pat ent Application Nos. 60/790, 168, entitled "Tot al

Synt hesi s of Salinosporam de A and Anal ogs Thereof,"

filed April 6, 2006; 60/816,968, entitled "Total

Synt hesi s of Salinosporam de A and Anal ogs Ther eof,

filed June 27, 2006; 60/836, 155, entitled "Total

Synt hesi s of Salinosporam de A and Anal ogs Ther eof,

filed August 7, 2006; 60/844,132, entitled "Total

Synt hesi s of Salinosporam de A and Anal ogs Ther eof,

filed Septenber 19, 2006; and 60/885, 379, entitled
TITLE' CFEt’J%HEQVNtBi\éH@‘Tof Sal i nospor anmi de A and Anal ogs
PROCESSTIROR THE pREPAIELFRIN OF CGRPRNTAGONISTHN ch ar e

ncorpora erern y reference 1'n their entirety,
i ncludi ng any draw ngs. BACKGROUND OF THE | NVENTI ON

' ' 002] The present invention
3BACK§3?§?E@5€%§@§#ﬂ§ﬁa5§$ﬁ%§3nds and to nethods for the
pr epar Bitéraati6dal patehoapplicatipes POS/USR04010858, filse dhpirid 9, 2004

g oS S T W sSR! et v,

2004 (gﬁlﬁ‘isﬂheﬂ s Se200M/08T1 68t a, ERctodee 2P 2@04)] idl WiScapplication Serial Number

LO/B3EHE a5 U AT AT o070 ot APy 2005) dlsclose compounds

useful ?&%%ﬁﬁﬁaﬁ ofafkeiRd oA boRNtbACS BimarR drhﬂier%h@cﬁ@s @hichltan be treated
nbi nation. Surgery and radi ation thera

with lrdnbxt@fe;mpéulp@rmewremw of ther Calgitenip Q%Frh%%‘eti}’ﬁegd%CGRP)
recept&aﬂl&ggon aﬁ\gc}p&lgeaggs bt AnlafREbrid Shc1h@ tHos € AlehiSndpi tRE I'e?erenced
I Ssem nat di sease. Chenot herapy is the nethod
applicetierts, gl gpeaifically ynaludds migrametand slustay h@&‘ﬂi}céﬁt s with
nmetastatic cancer or diffuse cancers suc
| euk e mMaH3R AR dehDieareparing-oxant - %%»%%rtagluamethyl)azepan-3-y1]-4-
(2-oxd-D8rdipgdiot IHheineizb[4,5-blpyeidisn -fl3piparidiae+l esubdxanride U e
of the disease due to the patient's cancer cells
becom ng resistant to th chenntherapeutic agent. Due,
in part, to the likeliho of cancer cells becom ng
resistant to a chenntheq9%§pt|c agent, such agents are
comonly used in conbin nto treatgpati ents.[0004]
Simlarly, infectious i seasss ed)\kgr exanpl e, by
bacteria, fungi a oa g increasingly
difficult to treat scure. °For éxa Fel“nnre and
nore bacteria, fungg and protozoa are eloplng
resistance to current antibiatics and chenot herapeutic
agents. Exanmpl es of such m crobes_inc|ude Bacil]l us

is a patent4HARR RO ARtgS 1EeR IehPEtRFY RESRARIAIL ORI ST 1s described in
internitiral ?&gﬁf &p héat%rf%\@@ﬁ/(fmﬂmlgﬁ OhSERETAUSIODMBAI280] and in U.S

conditions "are classified as inflammtory di seases.
patentpplicationcSertal Nuseher d8/8381d5t i ons such as asthma t o

cardlovascular di seases. Iﬁ]%ese dlseas cont i h £

aff ect & igearatoRyPTeRrREPn Al RHEHE RIETREHEE B P the synthesis o
compalagil isdikesvisd descrbedeim thadboedlised applications . Sdh0i@8 mediates include

. r _ = .

the infeAREEL R A RHIR 215 diRloBPah IRTT2 22 ifjuoroetyDazcpan-2-one, 2

anti-inflanmatory agents to treat cancer, inflammtory

di seases and infectious disease. A continuing ef fort

i s being made by individual investigators, academ a

and conpanies to identify new, potentially useful

chenot herapeutic and anti m crobial agents. [0007]

Mari ne-derived natural products are a rich source of

potential new anti cancer agents and anti-m crobi al

agents. The oceans are massively conpl ex and house a

di verse assenbl age of m crobes that occur in

envi ronnents of extrene variations in pressure,

salinity, and tenperature. Marine nicroorgani sms have

therefore developed unlque netabollc and phyS|oIog|ca

- I T




Representative structural classes of such netabolites
i ncl ude terpenes, peptides, polyketides, and conpounds
waei2047/1293¢ed bi osynthetic origins. Many of theseCcT/us2007/008702
nol ecul es have denonstrabl e anti-tunor,
anti-bacterial, anti-fungal, anti-inflanmatory or
I mmunosuppressi ve activities (Bull, A T. et al. 2000
M crobiol Ml Biol Rev 64:573; Cragg, GM & DJ.
Newnman 2002 Trends Pharmacol Sci 23:404;" Kerr, RG &
S.S. Kerr 1999 Exp Opin Ther Patents 9:1207; Moore,
B.S 1999 Nat Prod Rep 16:653; Faul kner, DJ. 2001 Nat
Prod Rep 18:1; Mayer, AL M & V.K Lehmann 2001
Anti cancer Res 21:2489). validating the utility of
this source for isolating i nvalfy#bl e t herapeutic
agents. Further, the isolatiow)%§=novel anti - cancer
and anti-mcrobial agents thathrgpresent alternative

mechani stic classes to_ thpse [cur Qqhty on the market

will help to address rfesi-startee_¢oncér ns, i ncl udi ng

any nechani sm based resilstance that may have been

engi neered i nto pathogens for ,bioterrorism

pur poses. SUMVARY OF THE | NVENTI ON [ 0008] The

enbodi nents di scl osed herein generally relate tqQ_the .
and the gtemmesafe Redics | PoRIREEl-2coRpotuL- el Aplpyridine, 3:

het erocycl i ¢ conmpounds and anal ogs t hereof. Sone

enbodi nents are directed to the ghgm cal conmpound and

I nt er medi at e conpounds. r enognNnments are directed

to the individual nethoﬂétEi}sN t Hesi zing the chem ca

conmpound and i nternedi ate npo t [ 0009] An

enbodi nent di scl osed herein rel@tes to a nethod for

synt hesi zi ng .Sal i nosporam de A and its anal ogs through

an i nternedi ate conpound of® for nul a (V: [OOQ One

odi nent . descri be rein.re s..10,a nethod faor g
and saf Y DRI et oRB - AR Pefal 028 S PR faab s bpyricine
dihydrpglglenide;Anot her enbodi ment descri bed herein relates to

a nethod for synthesizing an inter, | ate conpound of
formula (X). [0012] Still a her ¥di ment descri bed
herein relates to a mBMhOdNEEE?synth si zi ng an
i ntermedi ate conpound of fo a [ 00131 Ye
anot her enbodi nent descri bed herePbn relates to a
nmet hod for synthesizing an internedi ate conpound of
formula (XVi1). [0014] One enbodi nent described herein
Prior tecimd@s foOsyhtieiAed cdrapomat, 188ludingGydhleidd@Timleafitdiated2 and 3, are

relativg@?iﬂ‘lﬁffs i?ar{]t/)%.lpg ?%ﬁgfgﬁr&%ﬁg? gtgpéllgﬁg{)g(? I‘?F:g {wet@gggﬁ?%ggayprfesult in sub-
optimd18aRiafld/foe k6vER thEmSfdFFAR syfthesRhaRE déVdl8pment.
Sallngégfran1de A and its anal ogs throu

. . h an i :
i nt er nYHIAFEPRS A BURRNSSHAte &y thinas beep Jound dist griostqehpiques of synthesis
requir@ P {RAinSERRAMIES BF sA8S Ghi1NeR bRl hnfb R b8 SsolRidA steps, making the
met hod for synthesizing Salinosporamde A and its i
overalhspantlgiic nragess glovass wall @ pedlyaThus Sigsotameping a hesdipr gn improved
theti&k b | [ I
Sy b R R A PGS OBy D3 it ana
econonidli t s anal ogs through an internmedi ate conmpound of
formula (Xp). [0018] Yet still another enhodi pent . .
descri BEAT fesbaiqyes dpnmaking infemaqdieia ¥ are Lisewise siostlygnd inefficient.
Such 15aiwmeapes saitdeitih aaredudtive @iRglation of 12,3 dimiAGpyridine (“DAP”) followed

i . [ . of f.0 . .
by CDLBELES 0o SRR anlt- oy St oo AP Ao Bstionssal formation.
This “RAR Tyeouts isrchamgtarizsd Ry ighweststartias matens ppg Jeagentsagwell as a low

an i ntermedi ate conpound of fermula (XV). [0020]

Anot her enbodi nment described herein relates to a

met hod for synthesizing Salinosporamide A and its

anal ogs through an internedi ate conpound of fornula

(XVI1). [0021] Still another enbodi ment descri bed

herein relates to a nmethod for synthesizing

Sal i nosporami de A and its anal ogs through an

. I LT o N 1 o I 7 \/Mmn n



[0022] Yet still another enbodi nent described herein
relates to a nethod for synthesizing Salinosporam de A
wanaa7iikes9anal ogs t hrough an internmedi at e conporad/usto07/008702

formula (XVII1). [0023] One enbodi ment descri bed

herein relates to a nmethod for synthesizing

Sal i nosporam de A and its anal ogs through an

i nternmedi ate conpound of formula (XXI11). [0024] Sone

enbodi nents described herein relate to the individua

met hods of synthesizing conpounds of .forrmula (111),

(IV), (M), (VI), (VIL), (M), (1X), (X)), (XV),

(XV1), (XXI1), (XXI11), (XXIV), (XXV), (XXVlI),

(XXVI1), (XXVII1) and protected derivatives thereof.
yielding O lstept Resulnb od iprstibitive asetilbeosthierEius, thdratremains a need for an

improx{e@lesy%x{}]%w ifc?u?cg %qﬁ?rﬁ?guli{bldfdv%grf&? %{1% %&Rtf % We)ﬁlia)te 3 is efficient
and ecgnaxpical (XX V), (XXV) (M), (OOMVIT), (OXOMIT) and
Sr ot epﬁéﬁﬂllﬂﬁfﬁdf@édhﬁlﬁﬁltek H@{lﬁﬂfing [ct@ﬂn%gﬁnc%m,ewﬁféh(léé}ﬁiﬁﬂies employ 4-
. escribed herein relates to a methad,of formn A i
niteopHeBH IR TP e o] PO TEUDUR thiH PRHA Yels, Such prior
techniquesfuitissrmgquiteethst thp nieufral fotm aficogpotred t dehsniated pbonto conversion to

preferr8@ LRt GorBRNA16feol 8 pRRTRRURSb: Aory- A 6t /df &pound 1, including free
cyclizing the cl eavea dsgtﬁbl edb nd wi.th the terél ar%..t d

base FoFgH @3S ol TS, PRFRHEH dPHIAR [ABEPIRPERIS Vit Fraprl &0 Stapljty an

bioavailelsilify Fhis) theeramadehy decdifor ag imprqnegaymﬂneﬁamutg to compound 1, and

pharm < hﬁkmgg%&(ﬁgfag‘tﬁalt?{zllﬂhgﬁ?&hﬁﬁ% Rmeni¥€ (S labe s AMpBdadtfon

ASCr a%{:[ 00 An enbodi nent descri bed herein
formulafipn, starage, O°Bf form ng a compound of fornula

(XV) froma conpound of fornmula (X) conprising the
SUMMARRSO®TTHE TR Moo am nal group; renoving PG and

reductively opening the hem acetal; and form ng a four

menber €He preémrirvention prowidesame FicGient aynthesisifqrithe pepanation of N-
A N
dlhydrpelﬂr%mda@p[%]:&ﬁ@lrr—é@dmw&m-gﬁ@%hqxgnmire 1, Bycqurling the
intermdigtcR €3 R/68)-B lenih 667, 3-aifhropHaryl)ou (2,0 aribdluetb dtyl)aBgan-2-one, 2,

. L | t her.. [ | [ £ '
e e TR P i 1
imidazop4ifidilpyridine,ch eartisylarhyethp diiydeeghioridenformpwithrle1 repsbonyldiimidazole
as carlfoggmdr@é] Phe pieSert WentBA PRI provides DR jenfPeipatition of potassium

enbogd] e i,b herein late t ho
salt foffg of ATCSR 602 SRR RS T 1 A ol gpan-3-vi-4--
ox0-2,3fdiliydrarliHrirpidazedppbinyiridip-i hdpipasisinef -cathaxapiigey ltineluding the
potassiz@i b@nnsRfdBAmdoubl e bond of the compound of fornula

(), L e b SR, ROt Dy e
preparatjen pfimtérmediatas3RI6S) Beamingr§-(hy dliBnerogherud)-L<R Ag-an
trifluofcBRANRFBh AL D lofie, M iiRdINdBL RAIM theN®f ahd badlla®lah&Aydrochloride salt

form; Y364 B ety br s ot B RRE T uding sas
thereof abpartidulefly the dihlydrochdaridp salt dormx conpound of fornul a
(XVI1) THE ifehibi 9ddilenalyeRsidef in fleRapéid #Bpatisaf the potassium salt

roup; I ving PG and redugtivel.y openi t he '

of V-EER S S iR nbhens L ot b nE PR g 3-9114-@-ox0-2,3-
dihydrb&ld-gmidead[ 45+ bimaitin-d ryDpipetidinedd vianhpxamjiderls ircluding the potassium
salt ettHnBLRS aflpétakGliAngr nYaRE&I N PG can be a protecting

group noi ety describéd herien. In sone enbodi nents,

the cleaving of the am nal group can occur before the

renoval of PG and reductively opening the hem acetal,

and before the formation of the four nmenbered ring via

a |l actoni zation reaction. In dther enbodinents, the

cleaving of the amnal group is after the renoval of

PG and reductively opening the hem acetal, but before

the formation of the four nenbered ring via a

| act oni zati on reacti on. BRI EF DESCRI PTI ON OF THE

DRAW NGS [ 0030] The acconpanyi ng draw ngs, which are

T o "

o s o g,



in the art. In the drawi ngs: [0031] Figure 1 shows the
chem cal structure of Salinosporam de A [0032] Figure
wa 2601aees9a 1H NVR spectrum of the conpound of PoTmSk@7/008702
(1-1 ) in CDA 3. [0033] Figure 3 shows a 1H NWR
spectrum of the ester precursor to the conpound of
formula (I'l1- 1) in CDA . [0034] Figure 4 shows a 1H
NMR spectrum of the protected ester precursor of the
conpound of forrmula (Il1- 1) in CDCI3. [0035] Figure 5
shows a 1H NWR spectrum of the conmpound of formula
(- 1) in CDA 3. [0036] Figure 6a shows a 1H NMR
spect rum of the compound of formula (I11- 1) in CDd 3.

th d of
DETAi%Erﬁrmi?gﬁgl - Oﬁ)ﬁ%@éﬁ‘bﬁgur eﬁf7a sﬁo&gngogrljl Nlc\)/R
spect ropa ﬂfeséxﬂ %ﬁé@ﬁ’@ﬁ poskiQds %@U&’és&fo; N pr%ﬂ %r%tlon%mk 65)-6-(2,3-

specirum-o

ur.e .7
d‘ﬂ“"’l&‘g’%%aldn% 3icelP tl?l‘\?eﬂg%??paeﬁcwg 4-(0307, Filijyreo-TH-
‘mldaz@ Ieyridin-AhR)speridinesiaibdxamidem endits 9f)tafs§iﬁﬂ%laﬁ ethanoate:
(I'VIA) in CDC 3. [0041] Flgure 7d shows a 1H N
spectrum of the conpound of fornula (IVIB) in CDG 3.
[ 0042] Figure 7e shoms(é{LC—NB of the conpound of
formula (1V-1). [0043] {Figure 8 shows a 1H NWVR

spectrum of the conpo of JJormulg (VIA) in CDA 3.
‘ cWum of the
I A) |°n Q045] Figure 10

[0044] Figure 9 s

conmpound of formul

shows a 1H 1H COSY gN spectrun1of conpound of
formula (V-1A) in CDC 3. [0046] Figure 11 shows the
crystal structure of the conpound of fornula (VIA).
[0047] Figure 12 shows 1H NMR spectrum of the
conpound of forrmula (Wl 0 1) in CDCl 3. [0048] Figure 13
shows a 1H NWR spectyu '” the c ound of formula
(M1-1a) in CDC oMsy; @ 1H NWR
spectrum of the und @f zigﬁ\ﬂl-lb) in

CDCl 3.[0050] Figuge 15 shows the Jstal structure of
t he conpound of forrmula (VIIIb). [0051] Figure 16

shows Tae spnthigRs SF AL [(BRI6IG- mdmwygtz-ﬁ%nﬁb; 2-

mﬂuorc(e‘vﬂl)‘l aszm&ly‘i‘] §308103- i A\ Qﬁ?d 51?#{%? d%zo[ﬁ%
carboxalli gqgound Oof T t I
aﬁl Sfrr s 278 113 R{ASSigIY§] ?etsrflﬁﬂ“é?d N@@gmpbund of
formula (I Xl b) in CDG 3. [0054] Figure 19 shows a 1H
NMR spectrum of the compound of formula (I Xl a) in
CDCl 3. [0055] Figure 20 shows a 1H NMR spectrum of the
conpound of formula (XI bB) in CDO 3 [0056] Figure 2 1
shows a 13C NWR spectrum of the conpound of for.nula
(XI bB) in CDA 3. [0057] Figure 22 shows the crystal
structure of the conpound of fornula (XIbB). [0058]
Fi gure 23 shows a 1H NVR spectrum of the conpound of
formula (X

iperidine-1-



aB) in CDC 3. [0059] Figure 24 shows a 13C NMR
spectrum of the conpound of formula (XI B) in CDd 3.
wpQOBARBI gure 25 shows a 1H NVR spectrum of t RET/US2007/008702
conpound of forrmula (VIB) in CDCl 3. [0061] Figure 26
shows the crystal structure of the conpound of fornula
(VIB). [0062] Figure 27 shows a 1H NMR spectrum of the
compound of forrmula (VIC) in CDC 3. [0063] Figure 28
shows a 13C NWR spectrum of the conpound of fornula
(MO n CDO 3. [0064] Figure 29 shows a NCESY spectrum
of the conmpound of formula (VIC) in CDO 3. [0065]
Figure 30 shows a 1H NWR spectrum of the conmpound of

Schefo mula (XXIX-1) in CDO 3. [0066] Figure 3 1 shows a
M%BE NVR spectrum of the compound of fornula (XXIX-1)
in CDCl 3.[ 00671 Figure nshows a 1H NWVR spectrum of
t he conpound of fornula I11-1B) in CDCl 3. [0068]
Figure 33 shgws a 13 sgg trum of the conpound of
formul a (XXl fal B) i nwA f0069] Fi gurczfs 34 shovvs oa

1H NWR spectN~¢m of try'eo,g‘q]'rggund of forrru apQ H
Screme 16 XX| 4 i)MNEDC-3—-DO-+0}—Fi e F35(’sh

spectr he conpound of formul ?Zgg&:é- Bz) in

CDA 3. [0071]H%igure 36 shows a 13 spectrum of

the conpound of formula (XXV-1B-Bz) in CDC 3. [0072]
Figure 37 shows a 1H NWVR spectrum of the co und of
formula (XXVp- IB-Bz-TM5) in CDO 3. [0073]
shows a SQCNNR spector um of the conpound df
(XXVp- .| B:ABZ2 ,@‘\@DQQLCWEWW Ei guiey
Scheme TBH N, ple C i/rm ttey conpuRd el f or nul*a
( XXV ; in CD30B” [0075] Figure 40 shows a 13C
NMR spectrum of the compound of fornula (XXVI-IB-Bz)
in CD3OD. [0076] Figure 4 1 shows a 1H NWR spectrum of
t he conpound of fornula I11- IB-TBS) in CDd 3.
[0077] Figure_42 shows _a/fH NMR spectrum of the
conmpound of dr nmul a (W *¥B)zvgin acet one-des. [ 0078]

Figure 43 s a 13C'N spectrum of th @ﬁo}&ww
ig r,§4‘ %:?

*™ For mulr NHY ae%?l&ﬁe—dféﬁ.[ 00791
a (XVI-1

rum of tdemuG@mpound 0
produced fromtethe conpound of fornmula#( XV- | B) prodqcég
synthetically in CDO 3. [0080] Figure 45 shows a 13C
NMR spectrum of the conpound of fornula (XVI -1 B)

Schenﬂrl(r?]%i EE;ﬁgtsfah%'fﬁ&Qﬁt 199@199 %Fgg% figh gﬂlm@n 1 Bﬁ(’o_?%ﬁgxd 1 from
etically in T re

mtem%%é*@ﬁ R aRA S using:1 ,éoﬂp‘ibenmldufmﬂ@ommmthé mblonyb squresy Scheime 1B depicts
Bl T T
neutralsf)éénmrf &nmbunch &; avhPcheme HE d‘epmtmﬂha efﬁ@lbﬂb%)mthems of a potassium salt
form of compound 1 directly from intermediates 2 and 3 using 1,1’-carbonyldiimidazole as the
carbonyl source, without isolation of the neutral form of compound 1.

Thus, in one embodiment of the invention provides a process for the preparation
of N—[(3R,6S)-6-(2,3-diﬂuorophenyl)—Z—oxo-1-(2,2,2-triﬂuoroethy1)azepan—3 -yl]-4-(2-0x0-2,3-
dihydro-1H-imidazo[4,5-b]pyridin-1-yD)piperidine-1-carboxamide, 1, comprising reacting
(3R,6S)—3-amino-6-(2,3—diﬂuorophenyl)-1-(2,2,2-t1iﬂuoroethy1)azepan—2-one hydrochloride and
2-oxo-1-(4-piperidinyl)-2,3-dihydro-1H-imidazo[4,5-b]pyridine dihydrochloride in the presence
of 1,1’-carbonyldiimidazole.



produced fromthe conmpound of fornula (XXII-1)
obt ai ned synthetically in DM5GOd6. [0083] Figure 48
wehaes2esoconpar i son of 1H NVR spectra of conpoBQ@/US2007/008702
(XVI1 A) produced synthetically and from fernentation.
[0084] Figure 49 shows a 13C NVWR spectrum of the
conpound of formula (XVI-1A) produced fromthe
compound of formula (XXI1-1) obtained synthetically in
DMSQd 6. [0085] Figure 50 shows a conparison of 13C
NMR spectra of conpound (XVI-1A) produced
synthetically .and fromfernentation. [0086] Figure 5 1
shows a 1H NWVR spectrum of cycl ohexenyltributyltin in
CDC 3. [0087] Figure 52 shows a 1H NWVR spectrum of the
conpoufidoer gpbadiment f theyinyentiongravidepp gecess {py the pygparation of
PGV (£ 3 AR -H QLU -
the p°‘?§<$‘”ﬁ‘“§?“?ﬁ"’%%‘é% ] 0089][%%’83&%'(%2 SRR 2 RAEU &.2.2
trifluoxpgtiniamenant 3-yHet-Coape st diblydf ol Hoimid42d[4.6ybppridibal -3l)piperidine-1-

L Fi . 13C NMR spectrum of the
°“b°x%‘g’?r§eg&haa°%b“%?%?§%@) in CDO 3. [0091] Figure 56

shows the crystal structure of the conpound of fornula

oD Pt b e Sl RRoff B0l Pt casomes

?ﬁﬂlub?ﬁbm)dge%d;szme hﬁ/&fdggnﬁi?eiamﬁ %@)fmﬂ)t(n?ﬁpéﬁ{diﬁﬂb-m,ﬂ-a
r . ure.. WS t of the ,
i)tz oo e AR Gtsb ey th prsggee of 11
P06

BRlabylel he synthetic and fernentation

conpounds of fornula (XVI-1A). [0094] Figure 59 shows
a plot of the inhibition of the caspase-like activity

2) 2Bt RV § 55068560, 3 [ BuSréph -$-0%BY -f£s pENt at i on
g{)‘) ounds%qgi f or mul gy(X\l/l'-ll A .%]%xgm LED _EESCRI PTI ON OF

woREtERRzEPEVBO-VERPxP g hydierd Holmideed[dsSehipysidin-1-

HSoibbdi @l eS8 : f. rences cited herein,
%&lgcﬁ(ﬁge?hée b §Tl£g§’tlé%%§ cited herein, are each to
be considered incorporated by reference in their

entiret.y int [ jficati . [ 009 ' nts of
it R R R SRS B SR T B0
f ioifluioheet iy paap ai-3-gh] -4 2 waoi HBlilnangpd Bitsidans] 4,5-b]pyridin-1-

SO B0 AR5, SERSHRLS A L8

substituents, one or nore conpounds, or groups of

conmpounds can be specifically exgluded.in any one or )
more oft ¢t ﬁ@%tqrrmnaﬁnmfﬁiﬁ%ﬁwagn%m&wiaagaC?ﬁa Fgx the preparation of
the pofabidihh saftle@iinold8dRHn §ﬂVJ[fm?%e@t@-m,Qﬁiiﬂg&_ﬁghéﬁ)'%)-ﬁlb’%bolléz,z,z-

.. thereof have various biological_ activities. For. L
trifluogoetinillagepanis- yHotrpranerd- hdihydetrd Hogadazal t2rhlgyadin: 1yDpiperidine-1-
carboxaidle, T, GhidRhthe Adkbsidyth i HTRR thOReutfR Bb:AP 6AS&IhpAiA%, comprising the

and anfi-cancer activity. Studi es have been conduct éd.
steps ofhat show Sal i nosporamide A and its anal ogs have

proteasone inhibitory activity, effect NF- kB / 1KB

signal i ng pat hway, and have anti-anthrax activity.

340 reastipp (3ROHk3 Amind-6:@/difluogeplicoyd; 1-652.2e1 | as

b ' [ Vit d ri-bed..i LS.
Aril B Babintriohs Bynl i a6 S ARSI 5,
Jdihgdd0l H-200dzo s -himahfine dihlydrbcApride it @he R@Setice of 1,1°-
60/€27i 1 }fileq venber 12, 2004; 60/633379, filed
CeERopyAgiidagelsyands g '6 43922 ' fi | ed January 13, 2005:
60/ 658884, filed March 4, 2005; 60/676533, filed Apri
29, 2005; 60/567336, filed April 30, 2004; 60/580838,
filed June 18, 2004; 60/591 190, filed July 26, 2004,
60/ 627462, filed Novenber 12, .2004; 60/644132, filed
January 13, 2005; and 60/659385, filed March 4, 2005;
U S. Patent Applications Nos., 10/871368, filed June
18, 2004; 11/1 18260, filed April 29, 2005;

11/ 412,476, filed April 27, 2006; and 11/453374, filed
June 15, 2006; and International Patent Applications
Nos. ,



PCT/ US2004/ 019543, filed June 18, 2004;

PCT/ US2005/ 044091, fil ed Decenber 2, 2005;
wWOeCHI7use005/ 014846, filed April 29, 2005; and PCT/US2007/008702

PCT/ US2006/ 016104, filed April 27, 2006; each of which

is hereby incorporated by reference in its entirety.

[ 0098] Provided herein are nethods for synthesizing

Sal i nosporam de A and its anal ogs through an

i nternedi ate conmpound of formula (V): [0099] The

conmpound of formula (V) can be synthesized from

readily available starting materials, as described

herei n. The conpound of fornula (V) may besubsequently

converted to_ Salinosporam de A or anal ogs thereof. For

623 Kercng 9ff M3 R A0 Ge3-Aitorephenyl=2- 0¥l €82-4ray  be

SRR EAShREERS YNNG (b Q8IS hyfiro FEN AR AU LA rERL 1-

the conpounds” descri bed heréin, “each stereogenlc

ceimiperidiae- Ibcaropxamide, 15 wﬁhmpgxamam terv-butpxide and ethiapol.

speci fic conpounds exenplified in this application can

be depicted in a particular configuration, conpounds

havi n gAtelidttiwlal d:rhbodipmsj dfahs tmnﬁ@prdvaadas;a mbcems\for the preparation of

et B APy S B LA S BAS I REBS - v

dihydro&rl—[—émﬁda&b?l S-Q)Elpydxdlm-lt-jflﬁnﬂﬁidma-ﬁ l-daﬂﬁox@fmﬂéllls wherem (3R 6S) 3-amino-

2.3 BB L3 A e R BT M wit 1,
carborgidifhitlag6leitd Grepd eﬁ)roIaQﬂaﬂil- heyl iRid=e61® inferBediatel FSItbwddasy the
rdi nary neanjng und Ji.n nuperQus

reactloe&ﬁtgﬁﬁswgpﬁdl R H4° -RPeFidydots> i hydragld?-imigazo[4,5-
blpyriée MyRiroddisrddsat ent Nos. 6, 509, 331; 6, 506, 787,

6, 500, 825; 5,922,683; 5,886, 210; 5,874, 443; and

6, 350, 759; all of which are incorporated herein in

their ?&@tdegéﬂﬁeﬁq? k&ic/fe egét%nesrbﬁ@me%rrﬁn arfip f}g cﬁﬁﬂgﬁ'ﬁ:ﬁlh%rem the

substituents inc ut are not

potassitnk salf ethayelhisdbtey of Mef(BREEH6e@A- dxfh»owpheaywamm @.2.2-
mﬂuoiaoce}{llgﬁij% epdii-3 el '}9_] -4 g&nléﬂ) r%aifndﬁlgth‘ é d?rg)%%% Ca%g%&ﬁl ﬁplperidine-l—

carboxaaritde )sydl:adnhyd und‘artanhydlbus k@tdiﬂ;xortsh I When thei m&f(lﬁetyneactlon is performed

in the Blﬁg}cg X)Ya‘?%ry t het E&aég% h%} { oar §§§1ﬁ¥ﬂlate pure hydrate or a mixed

ethano®dtk 0 hy&ﬁtm depdiidiﬂglon whfer abﬁ&ht TlﬁQsGllabﬁtp(ﬁak%ﬁﬁm adikethanolate or
e e e R et e atmavmes v

the air- SO2- het eroaryl, heteroaryl, boronate al kyl, boronic
acid, (OH)2B-al kyl, phosphate and phosphate esters,
phosphonooxy, phosphonooxyal kyl, azi do, azidoal kyl,

ammoni Wikbthed EWV the ‘ﬁﬂrentﬁniﬁ&%dé&‘ a ﬁrd'éé'é’s%i‘ Mﬁl ﬂ%ﬂ)aratlon of the
| am no- a salt of an al | am no, di al ﬂé am no,

mterrné%ﬁ e GR.BP- 99-&rﬁ2r§ydlfaiomhenyla- -6 3Rt or@&rsébxgpan-z-one 2:
cyano, al kanesul fonyl, al kanesul finyl, al koxysulfinyl,
t hi ocyano, boronic aC|daIkyI boronlc est eral kyl,
sul foal kyl, a salt of a sulfoal ¥l , .
alkoxysulfonylalkyl sul f ooxy , asalt of a
sul f ooxyal kyl alkoxysulfonylo aPkyl ,
phosphonooxyalkyl a saItFof a pwogﬁgonooxyalkyl,
(alkylphosphooxy)alkyl Qsphoryl al Kyl , a salt of a
phosphoryl al kyl , (alkquﬂggphoryl)alkyl,
pyridinylalkyl, a salt of a pyridinylalkyl, a salt of
a heteroaryl al kyl guanidino, a salt of a guani dino,
and guani di noal kyl . Each of the substituents can be
further substituted. The ot het_abovelisted patents
al so provide standard definitions for the term
"substituted" that are wellunderstood by those of
skill in the art. [0102] Wenever a group is described
as "optionally substituted" the group nay be
unsubstituted or substituted with one or nore
substituents as described herein. [0103] As used

L




hydr ocar bons being preferred, with nmethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, and tert-butyl,
wanapesdyl bei ng nost preferred. [0105] The t eCcmus2007/008702
"al kenyl ," as used herein, neans any unbranched or
branched, substituted or unsubstituted, unsaturated
hydr ocar bon cont ai ni ng one or nore doubl e bonds. Sone
exanpl es of al kenyl groups include allyl, hono-allyl,
vinyl, crotyl, butenyl, pentenyl, hexenyl, heptenyl
and octenyl. [0106] The term "al kynyl" as used herein,
means any unbranched or branched, substituted or
unsubstituted, unsaturated hydrocarbon with one or
more triple bonds[OlO?] The term "cycl oal kyl" refers
and saltotharepfiopagticotpritsdiydsesbderidagelfd or unsubst i tut ed,
hydr ocarbon ring, preferably having five to tmelve
atons conprising the ring. Furthernore, in the present
context, the term "cycloal kyl§ eonprises fused ring
systens such that the defini%&bﬁ covers bicyclic and
tricyclic structures. nLgP term " cycl oal kenyl ”
refers to any non- aronatﬁc Sub thhuged or
N \'ncl udes a doubl e
bond, preferably haV|ni ve to twel ve atons
conprising the ring. Furthernore, in the present

The syﬁﬁ{égé?gf GRY) t3e£rHinoC€ ?i 9 HENbherBAPI(2 Q%tﬁﬂlﬁﬁgetﬁylﬂ&epan—z -one, 2

systens such definition covers bicyclic and
and 1tStthcqnbﬂ¢r&e§altusti@metsd ipSelyane Ihe term "cycl oal kynyl "
refers to any non-aromatic, substituted or
unsubstituted, hydrocarbon ring that includes a triple
bond, preferably having fiScheme2wel ve atons
conprising the ring Furthernore, in he pr esent

£hgtext, the ter cycl ogl kyswye ZnHeonpy, Sﬁrtgﬁgq ring ﬁN\
%vstens sucht chaH]th de oﬂlthﬂﬁCOVEf #cyclic and L b

o

_ TdichCoeCT | t r uctumes. 110] Thg ter cylzcreefrers to fi 8
" hydrogen, [l dwer al kyl, I16wer al keny 0’ary ~
connected, as substituents, via ac pnyl group. rr
Exanpl es i ncl ude formyl, acetyl, propanoyl, benzoyl,
and acryl. An acyl nmay be substituted "8t sLic,
unsubstituted. [0111] In the present context the t¥km
Rryd i s intended to @ a carbocyclic aromatic ring
R} ing system meﬁb the term™ ryf \wl NCl udes
fysSed ging. SNSEL TS in atw eastec ryl ¥hpgs, oLr
@ f east—one—aryt an r | east—one C3- ycloatkyt—— 0
xr e at I: one ¢ i-cal bond. So npl es of Na-CFo
aBlyl" ori |nclude optional ly subst ted phenyl, F
mm$htha9€ny , phenant hrenyl, anthraggpyl, tetralinyl
fluorenyl, indenyl, and |ndanyl An aryl group may be

substituted or unsubstituted. [0112] In the present
coPPEXt, the term"heteroaryl"” is intended to nmean a
heterocyclic aromatic gro mhere one or nore car bon
R H&“in an aegmatic riggyiave baen regrg NWEt h one
? r re heteroat@ps sel ec fr gL ne oup caquprising
trogen, SU|ng:EQhOSph s, and oxygen, solid
rthernore,oh e pres -context, the m
"héteroaryl" conprises fuseg ring systens erein at
| east one aryl ring and at | east one heteroaryl ring,
at | east two heteroaryl rings, at |east one heteroaryl
ring and at |east one heterocyclyl ring, or at |east
one heteroaryl ring and at |east one C3.g-cycl oal kyl
ring share at | east one chem cal bond. A heteroaryl
can be substituted or unsubstétuted [0113] The terns
"het erocycl e" and "heterocycTyF" are intended to nean
three-, four-, five-, six-, seven-, and eight-nenbered
rings mherein carbon atons together wth from1l to 3
het eroat ons constitute said ring. A heterocycle may
optional Iy containone or nore unsaturated bonds
S|tuated |n such a way, however, that an aronatic p-



structures. Exanples of benzo-fused heterocyclyl

groups include, but are not limted to,
woenzimmi®azol i di none, tetrahydroqui noline, andPCT/US2007/008702

nmet hyl enedi oxybenzene ring structures. Sone exanpl es

of "heterocycl es" include, but are not limted to,

t et rahydr ot hi opyran, 4Hpyran, tetrahydropyran,

pi peridine, 1,3-dioxin, 1,3-dioxane, 1, 4-dioxin,

1, 4- di oxane, piperazine, 1, 3-oxathiane, 1,4-oxathiin,

1, 4- oxat hi ane, tetrahydro-I, 4-thiazine, 2H1, 2-

oxazi ne, mal ei m de, succinimde, barbituric acid,

t hi obarbituric acid, dioxopiperazine, hydantoin,

drouracrl nor phol i ne, trioxane,

di h
Sche“rre&érﬁra%hfr digea f‘P‘F’ilaéﬂnrﬂ.f the eblpéﬂwepahmoasrfeqre cheap and readily
availaBl8 i Ep QA& Mhe Qédéétg}er}%rmm&i ?f L PR a[l@él}cﬁ Gsing palladium
pyrrolidine, pyrroll one, pyrrolidine, "pyrazoline,
catalysis;itho Bse of merysiaHization driven %mmatzmltraansfeemamos 1o set ‘the amine
0 b I .
stercodth Ok fowka byl AXURPAye oo fibfe cApatlelibh ol % benzyiic
stereogenter @hd diane geometiny.azol i ne, thi azol.i di ne, and
1, 3- ox h|olan t C oup.pf this
Ty be b Sp 2P hodfig B Pidt £ pipCers %% Bt i eparation of
the intémhéd‘my (3R,65p 8 amiino&(2, IHdiwioptesyl)or-(h2 aneifk@roethyl)azepan-2-one, 2,
ubg& ytedfor unsubstituted, saturated or unsaturated
CompPOSRRYI® SWPE G - Ce unbranched, saturated, unsubstituted
et hers being preferred, mnth met hoxy bei ng preferred
a al,so mrth dj_net t hyl thyl -i sobutyl, an
o100 i okemtting: G0y teet-drpoeopsay - et ey b o flboroBvD-
The 4%{&&9&@@&% 3-bRRInturh QaRM thEPrelERidRiflaCris-selective

h drocarbon rin ising an o en het er oat om
i3Lusta e forAng ( ng_éz t"cﬂlﬁmovberagb o281 ng t he

i Biordbtieyl {Azgga{:}s pubsti tut ed or
unsubstitu [0116] The ternr"alkoxy‘carbonyl"
refers to any I|near branched, cyclic, saturated,

I tached t
O TAHRE B (o8 AR S BB & BE TS 285 car bony
gmmmro@h)ﬂ)mymr&@nyhoxgumt \mﬂm ByNg Wmanh @aylh Rgs oup,

X n 0 ca
SRR BRI g ShouR e PRI S SaR 595
carsinoge (2, $4dmﬂwaphmw1-1ﬁ2 Q) Patrifupedahd)adepay2asreony |
group, benzyl oxycar bonyl group, allyl oxycarbonyl
group, phenyl oxycar bonyl group, pyri dyl oxycar bonyl

g roup, Aarxdditiofal érniBodiAienabRi¢ nventibA Y(Lwﬂ@é/a b@)cess for the preparation

of the iy 't &% ?&i%ﬁé—%&z&%ﬁ&%ﬁ%ﬂ?&é ZaTiflgpragiyljszepan-2-one

hydrodh!lj'ﬁt&@tc@ﬁlprﬁﬁ-lg&hsgtb‘éﬁbruent via a |ower al kylene. The
(cycl oal kyl )al kyl group and | ower al kyl ene of a
(cycl oal kyl') al kyl group may be substituted or
UNY ot ntitRg ﬁb@?-b&? BTHﬁlL{o%ﬂl%nyI§@6%~@Qiﬁ,ﬁhﬂlﬂbéthyl)—
C as ' a

and ;heterocy are under st ood ] )
ted 4y lotapahuin L emprigs Seltaibes preense,of icis selective

|&Yﬁ?stado|‘fﬁhﬁﬁ€(3s-gﬁ§ t@ ﬁag%f%eggg%,@m @% | over

al kyl ene of a (heterocyc oup may b

stﬂ racthydzepandhanmenivemsely; [ 0119] The term
"arylal kyl" is intended to nean an aryl group
connected, as a substituent, via a | ower alkyl ene,
d22 reagting fe; (Bé&%(@imdiﬂﬂmeomjepyl)@r oxp 1422, 2-oner

unsu%st Maz%panéxrr 'm}i }tu é“%é Zwm%reéﬁﬁg?lﬂt{df ed

benzyl, 2-phenylethyl, 3 phenylpropyl and
naphthylalkyl. [0120] The ternr"heteroarylalkyl" IS
under stood as heteroaryl groups connected, as
substituents, via a | ower al kylene, each as defined
herein. The heteroaryl and | ower al kyl ene of a

het er oaryl al kyl group nay be substituted or
unsubstituted. Exanples include 2-thienyl nethyl,

—
O




9-BBN : 9-borabicycl o 3. 3. 1] nonane BF3. Et 20

:borontrifluoride diethyl etherate Bn :benzyl BnCH
wohearzagosal cohol BOPC PCT/US2007/008702

: bi s(2- oxo- 3-o0xazol i di nyl ) phosphinic chloride t-BuOH

:frt-butanol//erf-butyl alcohol t-BuCK :potassium

tert-butoxide Bz :benzoyl DM PS : D net hyl

wo- propyl silyl ESI relectrospray ionizationEtOQAc

cethyl acetate FDH :formate dehydroganase GDH rgl ucose

dehydrogenase ID rinternal dianeter |PA risopropyl

al cohol LCG-Ms :liquid chromatography - nass

spectronmetry LDA :lithiumdiisopropylam de M5 : nass

spectrum MsC r et hanesul fonyl chloride NaOwe :sodi um

nisdiepsadgati Neorekyk eud adydroxok hideobrmaaldehyde, to form (3R,6S)-3-

: t . ' | : nef |.
ol e SR ARG REn ) 202 Mo BB B BRI Bnd
chl orochromat e PDC : pyri di ni um di cromat e PPTS :
rpyri di.ni -4 gl uene nat e PTSA . p-1qgl.uene

B B Eh Bshes-otpR8 o AR ephnap 0. 3.2

- trifluorcdthyIPaRpin-2idne wigh Bidlonshi p TMS :tri met hyl silyl
TBS : -butyldinmethylsilyl TES :triethylsilyl THF
.tetrahydrofuran TFA :trifluoroacetic acid TPAP

L t et r apy RpihlePBTBOHIWBEND 8f THeliRRHoR roVidsd a phR eéLfofthe preparation of
"organonetal | i.c npiet "organgnetal | 1 ¢ noieties”

: " and :
the intgameliag (FB08)A-inero-(3 ShJu RN 1-CHA ot HoRPRikyDazepan-2-one, 2,
compriiy BlettepR ofet al - el ement bond(s) of a largely coval ent
character. The term "netal" as used herein include
those elenents traditionally classified as netals

Pt PR Ay A SR 56
[ B3324T-tarebrytien--a3spiot- Bemmanigmalitolmoyktagttata salt, in the presence

" f | Di.ell.as.. as [ fer t

Sl FhEEl B R IR L B AT 50 @ i fredemy >
I ol €(22,2-tri fhueroethyl)aatpabi3rgmoiooinms di-tolhdnd tamdaecsalte

from under goi ng unwant ed chem cal reactions. Exanpl es

of protecting group noieties are described in T.W

gzaeﬁ@tiag@.ﬁssﬁg-(m-mh Srﬂpﬁéﬂjrl?gtd)éb‘é‘l—@é,ggﬂlﬁiﬂdé)r&tﬂﬁl%p' an-

nt hesi.s, 3. ..John Wley & Sans, 1 , and in

Y eonBin fiao ey bTagate pEl B B PG BERPE Bher st ry

PhigrbehAl @S de 19763m GR 65)F-aitiocb(2BediNasRPRenyl)-1-(2,2.2-

i ncorporated by reference. The protecting group noiety
yoEoethyaazspatr2saieh2a way, that they are stable to

the reaction conditions applied and readily renoved at

a conveni ent stage_using nethodol ogy known fromthe
art. AAHL furtiser f:lﬁgodlingqnt ef the invention provides a process for the preparation

of (3R,65)-3-amino-6-(2,3-difluorophenyl)-1-(2,2,2-trifluoroethyl)azepan-2-one hydrochloride,

comprising the steps of:

(1) hydrogenating (35)-6-(2,3-difluorophenyl)-2-0x0-1-(2,2,2-trifluoroethyl)--
2,3,4,7-tetrahydro-1H-azepin-3-ammonium di-toluoyl tartrate salt, in the presence
of a heterogeneous palladium catalyst, to form (3.5,65)-6-(2,3-difluorophenyl)-2-

0x0-1-(2,2,2-trifluoroethyl)azepan-3-ammonium di-toluoyl tartrate salt;

-10 -



protecting groups include benzyl; substituted benzyl;
al kyl carbonyls (e.g., tbutoxycarbonyl (BOC));
wanyi7akésgh car bonyl s (e. g., benzyl oxycarbonyl, Benasyioypos702
substituted nethyl ether (e.g. nethoxynethyl ether);
substituted ethyl ether; a substituted benzyl ether;
tetrahydropyranyl ether; silyl ethers (e.g.,
trimethylsilyl, triethylsilyl, triisopropylsilyl,
t-butyldinmethylsilyl, or t-butyldiphenylsilyl); esters
(e.g. benzoate ester); carbonates (e.gqg.
met hoxynet hyl carbonate); sul fonates (e.g. tosylate,
nesyl ate); acyclic ketal (e.g. dinethyl acetal);

L i e ST
03/ Ghninforli@K mstu@gl,r taﬁréte smetvhm Einhhe lzatﬁirax}( 6.0

3-dithiane or hi ol ane). As used herein,
IPGOb@‘t?@hMIE‘}e %@wna@R 6% Bhesninot6-62.8diflaeropheay])- P@ 2 2-
el ecting group noiety. [0125]
?ﬁ?“?ggﬁéﬁﬂ%ﬁég?é ?bhrl ied," "substantially
purified,” and "isolated" as used herein refer to the

C [ her
J?ﬁ?%%ﬁ?%?i %goundgghf ﬁ#ﬁh 3§$e9§dﬁ£ i f found
i miflubsoetiatl azepars2-ane wittoHICHL be associ at ed | n its
naturaI state. I n certain enbodi nent s described as
pure "purified,” "substantially purified," or

"1 sol apdditional @hbodiieAtsGTTRO IHVEnHiBYy paidy pl’é@es@és foe @%d preparation of

the intPrgéeéﬁat%g%g gé 3,%1%?8? %%@éo% arllan\Xb lgiﬁe ,f’Z ?’th% o&rret@}@ﬂ)azepan-}one

ydro&@dmie? cohfptigfile the@tepe b Feactfs BVadhin¥ - (2, 3 \idic?BbhenyDL1-(2,2,2-
er srnrlar termrefers to a caonp ound that is an

mﬂuomﬁwé))g S {-HAryHE-2HragsBiind ong m'évi}-hxérowoimmohenzaldehyde and a
chiral &qﬂ @d‘”ﬁﬁnﬂmﬂrs 158253l thioRSh R YD LS 13& v) é"’u‘?ﬂtufr‘é rlﬁlgt) 2,3,4,7-

') na e Synthesized Tromreadi [y avai B
tetrahyﬁlm é r%ﬁeﬁm- nyReRHT saliSprients ydrogenatingrp ¢3Hdo-(2,3-difluorophenyl)-2-

oxo-1- g an ac?eggﬂggk%e §¥Q&eﬁ§/ﬁ¥% ??I I\% gﬂ%? &?r?{rglﬁgme agnethe presence of a

czs—selécéwg cratalyst,etb rfyham(a@,ﬁShﬁ (él%@rﬂluetbpﬂtenjder atures. In
some enbodi nents, the serine ester salt can be a
D-serine nethylester salt which can forma conpound of
f or nul  will)bewetdprited Bt @iecskilh@hinthe ytrtshﬁ\mlrhnac&mﬁﬁ& than L-

ditolnag} ARG M B8 TP RS SURE0P: f SHIGEACRIE e ftdbapurpose of the

hydroxyih mmbeumw@d%hgwmaaﬁmnwﬂgmﬂ andaRudEtenyHe @&%Bounds capable
tituted or substituted G -6 alkyl; and R2

or . ynsybs
of epingia S ERTOTSIALS CHOSRIETIS AP f Serinens 7R may bpderadt §Al also be
recogn@edityaht @lhlll@&ﬂaﬂﬂsan Ghat @ald Sthbr thah Yhe SloAHY gaﬁi xlﬁ)i be A, Thus, in

enmbodi nent when i s hydrogen, one skilled he art

the sexgrR} cpbrdEBgHs Fé’“f?ﬁ aboyanuheren bsdinehsisp Fgciigs ﬂ@wemfﬁCI to form a
hl d%%l Qﬁh&%ﬁdéﬁ&h%@%ﬁ
erent for rtru la (I1V) to a con‘p?&%ggg?&?%fé nﬁtﬁa&%&qﬁgy Qé% ?rm pseful salts.
In an enbodi nent when Ri is an unsubstituted or

subst i

ecogrr st bbec Bansiddiftol et Hiedfels MR preparation ofthe
interrnedaatar%e:gb -l d+pipendiny3i2chdikfydeo- ¢annndmb[éis-tf]pyndrih1a diiydyrochloride, 3:

to a conmpound of formula (V) shown bel ow. As an

exanpl e, a conmpound of forrmula (I) can have the

follow ng structure and stereochem stry: [0129] A

compound of formula (I1) can be synthesized according

to Schenmes 2, 3 and 4. The ester precursor of the

conpound of Formula Il can bg;prepared according to

Schene 2, starting with a b- ketoester and a base

(e.g., t-BuOK or NaH) and then adding an allyl halide.

-ISSchene 2 ester precursor of the conpound of Fornula

Il [0130] In sone enbodi nents, the ester precursor of

the conpound of fornula (I11) can have the structure

shomn above mherern R can be hydrogen or substrtuted

L T Y 1 - Y "




substituted or unsubstituted variants of the

followng: G alkyl, C3.6 cycloal kyl, C - alkenyl,
wQ2e@ /129l oal kenyl , aryl, or arylal kyl. An exeRpiraiSy007/008702

ester precursor is the conpound having the follow ng

structure: [0131] The protected ester precursor of the

conpound of formula (11) can be prepared according to

Schenme 3. The ketone carbonyl of the ester precursor

can be protected using a suitable protecting group

noi ety/ noi eties, as described herein. One nethod for

protecting the ketone carbonyl is shown in Schene 3.

Schenme 3 protected ester precursor of the conmpound of

formula 11[0132] In sone enbodi nents, the protected

ester precursor of the conmpound ofZfdymula (I1) can

have structure shown in Sch 3 ¥in R can be

hydr ogen or substi t utaadcioHNUNS ituted variants of

the foll owing: G -6 alkyl, or},/d\ﬁ‘;lalkyl; R3 can

be substituted or unsubstituted v@riants of the

follow ng: C alkyl, C3-6 cychﬁalkyl, C - alkenyl, C -

cycl oal kenyl, aryl, or arylalkyl; each Y can be an

oxygen or sulfur; and RL and R B can be each

and saly IR R e G Sl Eocifal T iR Snfioed - 0%0-T @ piperidinyD-
2,3—dil'f)@lkd»-oﬂ-ﬁ@iﬂa@[4,5§b]§y1’idir6%3,ﬁnﬂ|tﬂ_(8ﬂ)’-lll —(aﬁgpﬁcgﬁ%'mﬂﬂﬂt hjﬂydfo- 1H-

.. LN A a a e | Oha oun oge er (0]
imidagd 4 5 BRYRE SRRt Pl deheme 1r & Jonber od

heterocyclyl. [0133] For exanple, the ketone carbonyl
may be protected by reacting the ester precursor with
1, 2 di hydr oxyet hane to for$§ime3. di oxol ane
heterocyclic ring as shown bel ow. [0134] Aspshown in
Scl Hat he ted estgroorec rsoﬁ;éﬁ:? ound
of Iforjoula (1) ¢an be—éy§¢§¥§%ed to_jt he
carbxyldic acid e &/‘{at%grtn usi Hef* an app M/prcat a'\(l:? Et
suclhcPs TFA or PTSA to forma conpound of fornmula
(I'1). Schenme 4 [0135] In sone enbodi nents, a conpound
of fornula (I11) can have the structure shown in Schergg,gt
4 wherein R3 ¢ bgusubstituted or unsubstituted N
variants of the Yol | owi ng: Ci -Rd@hkyl, C3 cycl oal kyl,
N | oal kenyl gpg yl , or aryl al kyl 3

Lol
C2- Gsal keny
eaCﬁ”Y7ﬂN1!!iEn oXyg r su&fg&*‘aﬁd—ﬁﬁ—ahd N
be each i ndepéndent é%%te P8 t he group| ] =0
consi sting of substituted or unsubstituted vartmnt N of
the following: C -alkyl, C;6 al kenyl and C2- al kynyl,

wherein RA and R B can be HtionaIIy bound together to
forman optionally substiftuted 5, 6, 7, or 8 nenbered

het erocyclyl._As an exanphe; th¥e compound of formula
(IL&EE%%LE&QQ?Eﬁh.fO IN|g StH@icture: [0136] A nethod
of pHPaFA@Y a conpqund of 0ornula (V) fromthe
starting conmpounds OFN orwulae (1) and (Il) is shown
bel ow in Scheme 5. Schemge S [0137] In step (a) of

Schene 5, a conpound of formula (111) can be fornmed by
In Schemg; Briymina-dnpldorep yoflinedi APE) {sitpdugtivielynalisplateduing: fokt step. 3-

. f . . ' i1i . ' R
amino220HMByflbne i PERLecii BRYE4 S0 bloeRBintPahila in @ presence of
IPAC, gliftydrpadeticacidandsodiwy d¢riacetoxybohmdiydtide €S TAB) to form the amine ethyl
1Y P R 88, e s s
reactionnf tittesarninet veith ¢hlorasnlfon gl istdyanbte|(CSH), npic4lll. ifi thed fsiekence of H>O and

C3.6 cycloal kyl, C2-6 al kenyl, C3-6 cycl oal kenyl,

aryl, or arylal kyl; each Y qqgvbe an oxygen orsul fur;
and RA and R B can be each independently sel ected from
t he group consisting of substituted or unsubstituted
variants of the following: C.g alkyl, C2-6 al kenyl

and C2- al kynyl, wherein RA and RB can be optionally
bound together to forman optionally substituted 5, 6

, 7, or 8 nmenbered heterocyclyl. For exanple, a
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the follow ng structures and stereochem stry: [0139]
I n one enbodi nent, the conpounds of fornulae (1) 5
woORb)7/1a0/d1 (1 11) can have the foll ow ng struct uPes/US2007/008702
(M (IM (Il1-1) [0140] The conpound of formula (I11)
can be deprotected to forma conmpound of fornula (IV)
5 as shown in step (b) of Schene 5, wherein: R i can
be hydrogen or unsubstituted or substituted G -g
al kyl; R2 can be hydrogen, or substituted or
unsubstituted variants of the followng: G.6 al kyl,
aryl or arylalkyl; R3 can be substituted or
unsubstituted variants of the followng: C - alkyl,
C3.6 cycloal kyl, C2-6 al kenyl, C3.6 cycl oal kenyl .
THF. Brathirdostepaithe wichys cycdizedinvthe pressacepf %)R@lb%‘ﬁn@ catafyst. Typically, the
e cted from
urea is By A e R R P Y aRE oS Lt ed
(diphenyphasphinojbutatee(dppb) wvebtgin ths c;a:lhlcyirea O sfiathier ethlyl eavbiamate

C2-6 al kynyl ,.. whe an
deprotFRgRAPIHE RIS Ve PR S oGRS SCARH P BIPTS o gbtain the
pyndm%ﬁle@d&ro&/&@ﬁh%%ﬂw BT yadtiek, othirebazed hoebriilsinati @wmdibages including
t he ket'one _carbony ot ecti ng, gr.ou
LiOH SpeCKOFEIEY e erq B DA olcrg i S Sarat-gle ¥ g may be made by
substitlifig dcidd tﬂﬂclﬁ@iﬁ%lﬁﬁﬂ el HesSENHNOL aMd stHeaseds, tfah}m Altematlvely, the
cerium I Il loride’ hept ah drate. A second net h

acid saltraryibe gcqoea@tShﬂ@ lrat\%%bﬂmﬁa Bherelyi age 1 WfTpdys Hfirst to deprotect
the pylf&fiﬂb %1&?’(/%‘?1%%9%33 tr@@u&ioﬁ‘éﬁ{t&d a&@%’?drﬁ{ the®cid salt

ter nat ly, onpound formula (I11) can
react efls wlﬁidmbledtahbmﬁltdemrth? Eaempbf@rwlaeh fallogny tmse%%? &epite comprises
four S)Inﬁﬁ% léraﬁdtf%tfu%g Pr8a Qi%% tffn, H | ﬁre@tlfyl)matldcn\ﬁél&
he kétone carbonyl proteé group can
chlorostdfmvbdsoqsamge Pdrqawﬂddywpbza,ttqncof tbs(pumamerea@aﬂéwdrolysm of the

B L

expenslmﬂﬁﬁ dhicse eequiyed fof dredDA® rbuteiand aélrthé step:y are[ligH yielding.

structures d. ste eoche of ounds ..

of T or Bhsh RS pSpeatef PP VRS BRSNS res Toh Bgprpation of the
interm@iat¥-8xo11N@-sipBhdHPY 2, D-ﬁilH}ﬂEMHaﬁmﬂhid[)l Sabigyfitlve dileydrochloride, 3,

have the follow ng structures: (I11l1-1) (I'V-1) {0143)
comprigingsthe#iePS Rf'st ep (¢) of Scheme 5, treatnment of a

compound of formula (1V) with an appropriate base

(e.g., t-BuCK, NaOwve, NaOEt or LDA) can induce an

i D reasting @caramaz-sblprqm@@meowth &1kl 4rogeripound of

f

uﬁ?g@&lﬁe&\%oﬁﬁo et ng?ré%@ﬁbebcﬁ’ tEﬂQBRﬁgal@émd and sodium

stitute I tuted can be hydrogen,
otriasefbsybarahydtidsrtofama K3 il 4162 -chidramidins-t he
f , earylalkyl; and R can be
S%&%Wog}gggkéggé ulnsu Jg%}?at[tut ed variants of the
following: Q-b alkyl, C3-6 cycloal kyl, C2-6 al kenyl,

-6 cycl oal ken . ar I . .
TR L EE D ARy SN it Pl
Fm chtbeoémfdngmsbfgyzmatmtfhm £1amkhtgs#[eézfua?mhmb}oayk()%—

45 re_specl.fica C un 0 ormul a may
agtl])lﬁfc’]pé'{:\f[g“’o? %%h’f%%‘#& @%&8&%&% cal structures:
(V-A) (V-B) (V-0 [0146] Exen'pl ary structures of

npounds for nul ae4([ shown_be] ow
((3\)/r1=2)ct1(19ﬂ|19 Cy-grfiavh m@ogqsew}@aﬁ I3ropyridiBrisound of

IS 151 ridRY- 198085 x AMNE i the fresdnek bOWaBIC 03, Pd(OAC)2 and

s ere em cal structures: (V-1'A) (V-1B) (V-IC) [0148]
A corrpound of formula (V) can be used to synthesize
het er ocycl i ¢ conmpounds such Sal i nosporam de A and
anal ogs thereof. One nethod can proceed through a
compound of formula (X), which can then be transforned
to Salinosporam de A and anal ogs thereof, as shown in

the schenes herein. In an enbodi nent, a conpound of

formula (X) can be produced froma conpound of fornula
(V) as shovvn |n Scherre 6 [0149] In step (d) of Schene




conmpound of formula (V) can be oxidatively cleaved and
then cyclized to forma hem acetal with the tertiary
waypdraz¢sogr oup to forma conpound of formula (YCYUS2007/008702
wherein Ri can be hydrogen or unsubstituted or
substituted G- alkyl; R 2 can be hydrogen,
orsubstituted or unsubstituted variants of the
following: G -6 alkyl, aryl or arylalkyl; and R3 can
be substituted or unsubstituted variants of the
following: G- alkyl, C- cycloalkyl, C -6 alkenyl, C
- cycl oal kenyl, aryl, or arylal kyl. An exenplary
nmet hod for preparing a conmpound of formula (V)

S re o nd of fo a 1.1 h. a
R R oA P GRF Bl ChraliRA BT Grorostan hutroeksi
amcimjsob]psﬁuﬁﬁmyljpmlrwmcmeﬁ%ﬁewI ng an
addi ti onal oxidant (e.g.,NalO4 or Pb(OAc) ) to the
reaction m xture. The reaction can be quenched using
S Wt -
a(#atri%(kel?eg%]gm st y4 of %%b%éung(sl@éf?ﬁ?g?&% g‘; Bﬁ\éﬂcﬁg -

(ngpam@ngﬂombwlmwxmlﬂgi}o forandrons- lof4-pipanidiny <2, 3

[ SR rridha gl S Mibylifi Aftvuflenfifie (V| &) (H1 1)

formula (VI) can be protected by form ng an acetal

' t t et.
5oa?, AP oS5 BPUB b e R prces o preparaon
of the intermnqaidate &-wdo- fﬂ-ﬁlﬂ@ld(dﬂl) 2.3-dihydlaolM inidsb pRS5-bpyrifine
odinents, R, R2, and R3 can be

) S | '
dlhydr?ﬁ%lgggﬁ&’aggﬁﬁggﬁg GSHRI A r espect to the conpound of

formula (VI); and PG can be a protecting group

Lety.. Exanp] es of suitable protecting group noieties
g@é %%gegb@amﬁ&emqmqmﬂmw 1B eyl és@amlqelpemmecarboxylate
Ci@ﬁﬁ@ predenc offtafIIHARBet{Mcid %Wsé&i’ﬁﬂﬂmg?éfof%\é?oli)}aﬁde to form

| 1 ow ng structures and stereochem stry
Bébnl;ﬂ[ -yhloremyeidin-dsylifminepiparisiec-dfcaf e@e (VI) and
(Vi) are shown below. (VI-1) (VIM [0155J As shown in
step (f) of Schenme 6, the COOR2 group of a conpound of
@D reActing Yhe 9th}zla4f[(239hloe<dlymhh~8@/1}amnab]pmpmidm@Hoarbmxglate

OB Stiegodheoh A bistm {15 Rl G mipgatbonyBlgaicropyriain-

chpeunieb |pipefidinetil-aarbbkylate; For exanpl e, the COOR group
can be reduced to an al cohol using a suitable reducing
reagent (e.g., diisobutylalum num hydride, lithium

b@) edugtng e ethyltq(mmmabammﬂmtbmtsﬂos%dﬁtm?nHm&rd]ﬁ@}mdme-

o SRR SRS Ao ERLADY s e v

((diphehy phesphigyyButaat eorlOdiayl 4-E26 -
i}iﬂfor)r/rﬁl ase (VI l)1 and OVI I Izycar@hgﬁagtlﬁgﬁggfzmﬁﬁg&%ms

Ipyrdigr k¥ Dpiperiding- -gambpxylptes 0158] | n step (g) of
Scheme 6, the G5 al cohol of the conmpound of formula
(M I1) can be oxidized using an appropriate oxidizing

a(ébfﬂac'ﬂ@g f}t?rQﬂlerf’e(?cgﬁ@@%@lhdﬂrq“ anm@az(o[%ﬁ-medlm In

Fi}l)pllg%%dl?%qt%ggoc npoun ﬂ?l'; or mul a°’?€/ﬁ% }H ilgnpgf e,
mhﬂlredmmmow-bi@mdzwdﬂwdmhwnﬂehyde u3| ng an

oxi dant such as Dess-Martin periodi nane, TPAP/ NMO,

Swer n oxi dation reagent, PCC, or PDC. [0159] Conpounds

of f orThe Bwehtidn isnohbichifedXd spaojfid amboﬂilﬁﬁanisodléseﬂbm:l this application,

and in it AR PRl Refes " sbiabat ity bevs, dpdhutin bpf ot limited

forrrul a (VIl) can be reduced;directly to an al dehyde
to give a conpound of fornula (I'X) in a single

step.[ 0162 As shown in step (h) of Schene 6, a
conpound of formula (X) can be synthesized by reacting
an organ snetallic noiety containing at | east one R4
with a conmpound of forrmula (IX), wherein Ri, R, and
PG can be t he sane as descrl bed W|th respect to the

o Y r o S o o



consi sting of substituted or unsubstituted variants of
the followi ng: Cl1-Cl2 alkyl, C -C al kenyl, C2-(C]2
walbongose1 C3- C12 cycl oal kyl, C3-Cl2 cycl oal kenptT/US3000008702
2 cycl oal kynyl, C3- Cl12 heterocyclyl, aryl,
heteroaryl, arylal kyl, heteroaryl al kyl,
(cycl oal kyl )al kyl, (heterocyclyl)alkyl, acyl,
acyl al kyl , al kyl oxycar bonyl oxy, carbonyl acyl,
am nocar bonyl, azi do, azidoal kyl, am noal kyl, salt of
an am noal kyl , carboxyal kyl, salt of a carboxyal kyl,
al kyl am noal kyl, salt of an al kyl am noal kyl ,
di al kyl am noal kyl, salt of a dial kyl am noal kyl

henyl , _al kyl t hi oal kyl, arylthioal kyl, carboxy, cyano,
to the gf%%@é@lfler?/ﬁﬂhéﬁwymg r&aﬂmﬁé@mﬁtﬁwt %/hsms? pf parti)éular ¥eagent forms
; I l: -1 a '
Gncludif GEFM SR bE nitkmo b RSP KA 37k ot BRI than 11 sgle forms), and
the usgomme-tshobpatitylassephmstiok pir jsodatian te¢hraquss| amcbothyt features.
al koxysul fonyl al kyl , sul fooxyal kyl, salt of a
sul f ooxyal kyl , al koxysul f onyl oxyal kyl , .
phosphonooxyal kyl, salt of a phosphonooxyal kyl ,
(al kyl phosphooxy) al kyl , phosphoryl al kyl, salt of a
phosphoryl al kyl, (al kyl phosphoryl)al kyl,
pyridinylal kyl, salt of a pyridinylalkyl, salt of a
het er oaryl al kyl and hal ogenat ed al kyl incl uding
pol yhal ogenated al kyl. In sone enbodi nents, R can be
selected fromthe group consisting of: substituted or
unsubstituted variants of the followwng: C-G 2
het erocyclyl, aryl, heteroaryl, heteroaryl al kyl,
(cycl oal kyl ) al kyl, (heterocyclyl)alkyl, acyl,
acyl al kyl , al kyl oxycar bonyl oxy, carbonyl acyl,
am nocar bonyl, azi do, azidoal kyl, am noal kyl, salt of
an am noal kyl , carboxyal kyl, salt of a carboxyal kyl,
al kyl am noal kyl, salt of an al kyl am noal kyl
di al kyl am noal kyl, salt of a dial kyl am noal kyl ,
phenyl , al kyl t hi oal kyl, arylthioal kyl, carboxy, cyano,
al kanesul fonyl al kyl , al kanesul f nyl al kyl ,
al koxysul finyl al kyl, thiocyanoal kyl, boronic
aci dal kyl , boronic esteral kyl, guanidinoal kyl, salt of
guani di noal kyl , sul foal kyl, salt of a sulfoalkyl,
al koxysul fonyl al kyl , sul fooxyal kyl, salt of a
sul f ooxyal kyl , al koxysul fonyl oxyal kyl ,
phosphonooxyal kyl , salt of a phosphonooxyal kyl ,
(al kyl phosphooxy) al kyl , phosphoryl al kyl, salt of a
phosphoryl al kyl , (al kyl phosphoryl)al kyl,
pyridinylal kyl, salt of a pyridinylalkyl, salt of a
het eroaryl al kyl and hal ogenat ed al kyl i ncl udi ng
pol yhal ogenated al kyl. [0163J A non-limting list of
sui tabl e organonetal lic noieties include
or ganomagnesi um conpounds, organolithi um conpounds,
organoti n conpounds, organocuprates conpounds,
or ganozi nc, and organopal | adi um conpounds,
net al carbonyl s, netal | ocenes, carbine conpl exes, and
organonetal | oids (e.g., organoboranes and
organosi |l anes). In some enbodi nents, the
organonetal lic noiety can be selected fromthe group
consisting OR -MJR7, R4-ZnR7, R4-Li, (R4)P-B(R7) P,
and (R Og-Sn(R7),,. q; wherein R7 can selected from
t he group consisting of hal ogen, or substituted or
unsubstituted variants of the foll ow ng: alkyl,
al kenyl , cycloal kyl, aryl, anryl al kyl, isopinocanpheyl,
hydr oxy, al koxy, and carbonyl al koxy, wherein if nore
than one R7 is present, the R7 groups can optionally
be bond together to forman optionally substituted
cycl oal kyl (e.g., 9-BBN), optionally substituted
cycl oal kenyl, optionally substituted heteroal kyl or
optionally substituted heteroal kenyl ring; p can be an
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(X-A) [0165] As anot her exanple, the conpounds of
formulae (1 X) and (X) may have the foll ow ng

weoerourakemes and stereochem stry. (X-B) [0166] ErempiS200y/008702
structures of compounds of formulae (1X) and (X) are
shown below. (IX-1) (X-1B) [0167] Various synthetic
routes can be used to transform a conpound of fornula

(X) to Salinosporan de A and anal ogs thereof. In an

enbodi nent, the synthesis can proceed through the

i ntermedi ate conmpound of formula (XV). Exenplary
synthetic routes are shown Schenes 7-1 to 7-5. Schene

7 1Scherre 7-2 [0168] As shown in step (i) of Schene
- e C-5 secondary hydrox roup of a conpound of

{ o ul S5Y585! AR P ASEREES G PIveF ST & prosented herein.

AlthodphGhedettbittls £ QW t §
B0 here R ok R, SO PR TP i Bre
Summ%}’é@% thesRitefsh respect to the compound of fornula (X);

and P& can be a protecting group noiety. A

non-limting list of suitable protecting group

noi eti es t hdPAcan be uskdopwpplottetst the C-5 secjondary
hydroxy groyp,of a conp und of formula (X) include a
substitute rre hyl et hef “PEPC lvet hoxymet hyl ), 4
substitute rEIeIiji a su kytigsiveenzyl et hyl ,

tetrahydro , a sijyl ethe e.g. trinmethylisilyl,
triethylsil élr}ﬂjt riisoprio %WJ%Y‘E?{-“

t-butyl di mgBOCSsi | yl, orteptmg,wxg}bgg’g&wl silyl), fan
ester (e.g enzoat e esf A? carbonate (e.d.
met hoxynet hH&ar bonat e)| 1 ?@Pﬁarlﬂvaayolm n sone
enbodi nent $MTBe C 5 SecoRd) Yerl bl P¥thedr OUP Of |a
compound off formula (X)} can’remai n“unprot ected, |as
shown in S¢fne 7-2. [ O1edjoybernisdesvds of forrrul de (X
and ( Xp)

st ereochem SP? V?XE g;e E%lgg&pﬁgr@%?&%ﬂ{o anp es

conpounds OfAPPBr mul ae ( mlsémhemﬂph@ahlmmanm e
(%5

foll ow ng ur es: X-1B) (Xp-1|B)
[0171] The gﬁ%%%l of a conpo&h%%upéhérnula (Xp) |can be
cl eaved usid§Aa suit abl|eriflmotbacetigacidriflic acid, HC
PTSA, PPTS , canpho sul.fo acid)..to formja
conmpound o A&@fﬁula (XI55 gﬁﬁ%ﬂ dpfene 7{1. In
i nstances {8TWB ch the Gmﬂuﬁﬁnmnﬁﬁﬁwbhﬂﬁ®ﬂﬂ&els
unpr ot ect et r—another—acid-can be used to
forma conpound of formula (XI) froma conpound of
formula (X). See Schene 7-2. The substituents and
protecting group noieties (Ri, R3, R4, PG, and PG
wher e -applicabl e) for conpounds of forrmula (X) and
(XI'p) can be the sane as described with respect to the
conpound of formula (Xp). [0172] Exenplary structures
and stereochem stry of conpounds of formulae (X),

(Xp), (X1), and (XIp) are shown bel ow (X-A) (XI-A)
[0173] As anot her exanple, the conpounds of fornul ae
(X)), (Xp) (X1), and (XIp) can have the foll ow ng
structures and stereochemstry: (X-B) (Xl -B) [0174]

For exanpl e, conmpounds of formulae (X), (Xp), (X) and
(XI'p) can have the follow ng structures: (Xp-1A)
(XIp-1A)(X-1B) (XI-1B) [0175] As shown in Schene 7-1
step (k), the CG1 5 primary alcohol group of a
compound of formula (XIp) can be transformed to R5 to
forma conmpound of fornmula (XIlp). Simlarly when the
C-5 secondary hydroxy group is unprotected, the G 15
primary al cohol group of a cpgpound of formula (XI)
can be transforned to Rto forma conpound of formula
(XI'1). See Scheme 7-2. R3, R, PG, (and PG, where
appl i cabl e) of the conpounds of fornulae (XIl) and
(XI'l p) can be the sane as described with respect to




t he conmpound of fornmula (Xp); and RS can be sel ected
fromthe group consisting of - -C(=0 Z wherein each R6
woam7heoiondependent | y sel ected fromthe group PCT/US2007/008702
consi sting of hydrogen, hal ogen, or substituted or
unsubstituted variants of the follow ng: G -C24 al kyl,
acyl, al kylacyl, arylacyl, aryl, arylalkyl,
pni trophenyl, pentafl uorophenyl, pentafl uoroethyl,
trifluoroethyl, trichloroethyl, and heteroaryl; and Z
can be a hal ogen. For exanple, the primary al coho
group can be converted to a carboxylic acid using
appropriate oxidation conditions such as Jones
oxi dation. Alternatively, the carboxylic acid group
Exampled o pr epar ed fron1the pri mary al cohol group of the

for XI) o X hrou h an al deh
NG RRSP R BB ettt et EIRe T BReFdi ol & (2-ox0-23-
dnhyd(@(lH—umd@Xb[p)s bhryridmsl—ybplpmmine-uenirbmahﬂm‘lyde usi ng
appropriate oxi dant such as Dess-Martin periodi nane,
TPAP, Swer grpxi dation reagent, PCC, or PDC and then

the result{n al dehyde cap be oxidized futther to Q

car boxy! i eNaCi d usi ng approprlate omdanijiF §f@ g»\m+
conbipht N o sodi um phosph C:>—
di ba 2- et hyl - 2- but ene M deS|rE:§ the’ caj boxyl i

aci d canat h&f be further verted ™ an ester, a
t hi oester, acid halidgss %igi acid chloride) or an
anhydri de using an apgigg i age A cohol , thi ol (e.qg.,
t hi ophenol, cystine), E&hl nyI or oxaIyI chl ori des,
carboxylic acid (e.g., acetic acid, benzoic acid),
and/ or anhydride (e.g., acetic anhydrlde) [0176] As an
To a 12Xadrpbekedtflaek @Qﬁipp&ﬂ?d’&thveﬂ%&'@hﬁ@r Qﬁ@rﬁiocéﬁﬁl@)md 2ftdgkn inlet was

chargeﬁ'& (%%il(;# l[sf?¥ gﬁ%;&lﬁy e&%\d( %?ZSt . urr%t%%l%? salt MTBE solvate
typmal{hoi&?? ‘u%éilcbseétﬁpff wes thevaddebatmamsEmpeTtieth dtl; ylO mL/g)
followed b¥ hﬁetﬁ?ﬁﬂﬁﬁ@@@zl%l fior el %e(sﬁﬁy washgdd 4¥bbmaBhperature. To a

separaéeﬁgrgh E?cgﬁg feoélill (&Mflrl%}ﬁt ‘E&lil_ aég §S agtgfnm}eaw nitrogen inlet
was chgrged(tI0F €23D8; b@ﬁ‘pq).lﬂdisTHF (f203 b ﬂﬁml(@(te)ativ(e)(b DD ( XK solution was

ag le(; @éi)l()?)ln{ &k 6C)ﬁ(fefi‘ I’Iﬂé IQJO ﬂﬁ'ﬂ}/&ohﬁ?o#(»g%é nzgfdleé‘)tcg glepC]bﬁgolutlon over 1
- haat &3 %B&El‘%?a T ur? c;oPIl %R}ré: Qv 1hauy after which 'the reaction
was assgpedrfor eorSetroretothe capvoldmtanm ecylriondaxole intermiefliate (>98.5 LCAP

conveﬁi@HP OBt ridifs Hweﬁ)c &l ( 4&@% tl% %tt%nezﬂéq fo}&?wed by EtsN

(419 "{ihgng ?&C)h eih?s]t Of t e S \’nﬁg}:{?lpq%g ab%}emperature

HPLC [agskgGhowed QﬁmdPabnﬁmsm Vet Was tizem doleled (1thed; 2edvol % relative
to THI@)&nHQ%iOBQnﬁMe Q & 5560 WY~ a?l%d i %Sho & wluch LC assay

ormu Xl 1). and/ or orma
showed g%ﬁ‘ﬂﬂ%"cfenmﬁm XF#taonawwrﬁ éYPSéﬁ@avm%@d {ohk> °C then quenched
with MIERE 86t b 7.6 fml feandovgsbad ovithf 1(F U (Wi ag Xittit acidl sols @he 2L; 5 ml/g).

The or: %??ng)gg ( Xltllle%gf‘assﬁd (f?({‘i\i/)mﬁggcﬁé Bjé&? %ﬁgg%e% ﬁmgltiazole bmﬁuntles (<0.2

LCAP),ilihe orgaie ayer tas fen vasiediwdthot “ G/ i2q spskmmpbicatyegate solution (2
L; 5 mhig) thed Waber (RE¢I6 atl/g)ehen pasead ihngughhan intint fittet fd gi®a620¢ assay of

e

conpound of fornula (XI'V) froma conmpound of formula
(XI'l) or (XIlp) can be acconplished in a single step.
In anot her enbodi nent, the protecting group noiety PG
on the conpound of fornmula (XIl1) can be initially
renmoved to forma conmpound of,,forrmula (XI11) and then
the resulting henmiacetal can be reductively cleaved to
form aconpound of forrmula (XIV). In another

enbodi nent, the protecting group noieties PG and P&
on the conmpound of formula (Xl Ip) can be renoved

simul taneously or sequentially to forma conpound of
fornula (XIII) and then t he resultlng hen1aceta| ~can

o, . o o M o o o r

g




[0181] Conpounds of formulae (XII), (XiIp), (XiI1),
and (XI'V) may have the follow ng structures and
weoeterraeetem stry: (XI1-A) (XI1p-A (XI11-A ( XPgRAUS2007/008702

(XI'1-B) (XIlp-B) (XIl11-B) (XIVB) [0182] Exenplary

structures of compounds of formulae (XI1), (X1p),

(XI11), and (XIV) are shown below (XII-1A) (XlIlIp-1A)

(XI11-1A) (XIVIA) I1B) [0183] In sone enbodi nents, a

conmpound of formula (XIV) can be synthesized by

removi ng any protecting group noieties on the conpound

of formula (XIl) and/or (Xllp) and reductively

cl eaving the resulting heni acetal of the conpound of

formula (XIlIl) with the proviso that if the conmpound
Mﬁorrmla (XI'l) has the structure and stereocheni stry

he conpounds of fornula (XII-IA) thén R5 canno

N—[(3Q,@$’)_ 6-@,3@1@1@rom)g)-ﬁ-q:(or]g(},z,gdg'y]uorpp,tlmlmepan%-yl] -4-(2-0x0-2,3-
dihyd®PHGniTaA:64,5eb peidins1dyDpiplepidind-2-carbofaniidean be

synt hesi zed by renoving any protecting group noieties

on the conpound of fornmula (XIl1) and/or (Xl Ip) and

reductively cl eaving thelrrg ulting hem acetal of tde

I

conpoundy ofHiHsLMDBE (X h NHRecIpr owos@N i
the ¢ampound of for mul a YOdi 1 13) has the si amd'N
stereocheqi stry of the canmpounds af fBF (XIII-I
then R5 ot be -C(=O OR , cpherein R6 i Fbut yl .
[0184] | n~Ome enbodi nent, a conmpound of f la (XI11)
can have the structure and stereochem stry of a
conpound of formula (XII1-1A), with the proviso that

Rs cannot be -C(=0 OR6, wherein Ris t-butyl. In an

Caprolaelaai2 ($e2 kg & Slmgwaﬁrdlictirﬁrfﬂml Salf BAs omo6B b@%eassay)) was charge to
structure shown herein, with the pr

hat
an inexgeslHOSTA ST | G6 dolpyandH et e oD kb Arygssel B Was charged with

CDI (351@“@% NTREI30 0. Tﬁ@c&ﬁéme BPdeRE1 AQrdp kﬁngfzhvh/&) vessel B over 1.5h
5 cannot be-C(=0O) OR6, wherein Ris %(

and thegmipipre i vessehBraged fpp 135@ that gping HREC @pa owpd the formation of

caprol?ﬁﬁﬁ %g%rélcgarzggétd(lo E)e?congxlgtg gg‘lnlg %gpe‘i‘;dgﬁér)rﬁueﬁw ?&élwm%ﬁh)%as charged to
vessel @pfqlbmeddnetrbggéar(xmeglt IZB@thppatpmwﬁs hegted to 60°C and aged overnight

when ?—hkt(l: %.ﬁ‘élgg)s shSw @g%e%g%u}tlmgocyc(l[o}'?hr : %&%&Egpgf%a%%&ectam-CDI adduct

remairfi¥dg). MTBES (45Hrh) laed sHI% :afued% citribeatitvi(@9 1) esprecadded and the phases

separafgls 168 O%Jn?c‘?p bl QRSB daln Rite{ MdePdeplls Bftic acid (29 L) and then
with 5% HaHDO;etution @ 28 DYHXThe pHaﬁ’itﬁb Ia%ﬂaqiiébhs/ phasd vags Fat that point. The

orgamé }m%fq 8%%;%?? aelélls‘tgve gre%z?cglf ?%i’%llé rﬂ'éﬂ éﬁ%ﬁ soqutlon was assayed for

compq@ﬁﬂtlawmpﬂeetsbw yx@:fd 6f neitfdl fcbti{pbﬁﬁﬂ hYéquﬁdei‘S A9 kg, 96.0%. The HPLC
richl or oet&lyé ester, a thioester, etc. bef or e .bei ng

assay 9\8@ ahewedi S 30 LEAFLpF ithe N-prediridazqly qdﬁ}aﬁce%@ng “Therefore, the

MTBE §Sltuﬁﬂh Z@Eé QAsh&P G axﬂnquOIo%X biis cidieNadi® (2Sx 29 L), 5% aqueous
carboxylic acid, it can be treated with an appropria e

NaHC@aé% Xt B} sk waten €7 kbt BRLEassanof BedYITHE sqlptieies performed again.
Assay 1{@2[1%34 ¢ 252% %3 ., 9FIEC AP <637 EAPN-aBRlimidazole adduct.
ans orned to a carboxylic acid, an activated acid,

or an activated ester such as those described herein

before being treated with an appropriate base to

i nduce the | actonization reaction. [0186] As an

exanpl e, the conmpounds of fornmulae (XIV) and (XV) may

have the follow ng structures and

stereochem stry: [0187] In another exanple, the

conpounds of formnulae (Xl V) qu (XV) may have the

followi ng structures and stéreochem stry: (Xl V-B)

(XV-B) [0188] Exenplary structures of conpounds of

formulae (XIV) and (XV) are as follows:[0189] In an

enbodi ment, R5 of the conmpound of formula (XIV-1A) can

be a carboxylic acid. In sone enbodinents, R5 of the

conpound of fornula (XIV-IA) can be an actlvated acid

. Y T L r—— Y




carboxylic acid. In sonme enbodi nents, R5 of the

conpound of formula (XIV-1B) can be an activated acid
woleog/20.aci d chloride). In certain enbodi nent spCRuS2§07/008702
t he conpound of fornula (XIV-1B) can be an activated
ester such as p-nitrophenyl ester, pentafl uorophenyl
ester, pentafluoroethyl ester, trifluoroethyl ester,
trichloroethyl ester, thioester, etc. [0190] In sone
enbodi nents, a conpound of formula (XV) can be
synt hesi zed by perform ng a | actonization reaction on
a conpound of forrmula (XIV) with the proviso that if
t he conpounds of forrmulae (XIV) and (XV) have the sane
structures and stereochem stry as the conpounds of
f rgnnae (XIV-1A) and (XV-1A), then R5 cannot be
=0 OR", wherein R is hydrogen. In other
N-[BR6db6i(23rDHludrhphémyd)-Brixmat (210, 2- eréfbi rodthylflzegos- 3LIE 4-(2-0x0-2,3-

Yilze
. . i . . | . §- l .
“':;ydg‘h“é““ﬁ"n O Pirya lip 3 B e T iy Bitafeiugn gae
ethanqlate o yres and stereochem stry of the conpounds of

formulae (XIV-1A) and (XV-1A). In sonme enbodi nents, a
compound of formula (XV) can be synthesized by

per formj _53{528ngization reactiorf on aqconpound of

f or nul_g Hﬁtﬁr (XIV-A) wi QY Re pravi&o BPfAt i f
R5 iF& - O OR 6> B FcSNhydr ogen,{ et hyl or .

t - butyl en R4 cannotege isopropyls I n an enbodi nent,
a conmpotwdzof formula (XV) can the structure
shown hereim with the proviso thgf, lshi&.conpound of
formula (XV) has the structure and stereoc%enistry of

t he conpound of fornmula (XV-A) and R3 is nethyl then R

Exam

cannot be 2-cycl ohexenyl. In sonme enbodi nents, a
The MEBIDRKNLPSF EOMPYLA { 18 ructure sh
herein Wi th the pr OV|i gbgg%?“{%?\éﬁ%&?gtie Y efiﬁlgﬁse%%}‘)"ghao'l”m

cartridge, filtst apd qomeprtatsd downclooBely usingr partienyacuung adldekeeping T<40 °C.

' . fornmul can e the
Ethanof (O TPE: cheaP BRPHR SRl Mt dot Rl sgatbunder vacuum a
<40 °Cg okithanold(166 If)ovamddled $Mi thasolutien shilyeédfoR r8fifual THF/MTBE content
&mneiéﬁﬁgﬁggen1stry of the cgngound of formula (XV-A) and
| PRSP HE - GRtoxide 6t 78 kek was ekareed poaselid 4o the vessel and the
mixture OPALAGpab 459CNid! disdold ali 3B1A. ety (LB ?ﬁér{}@%ncfeggg@ed down to a
final ﬁBCO ?ﬁnd of formula (X) as shown in Qghene -3. By,
thal v B’refn‘g 6 I K& Y 8thessd gn/neaprbUstl rOR48%YUENe eesulting slurry was left
coolingCRNFYIR GerRpe [.n froma ;
ggorrpound 0 r%%?ﬂﬁ%?lgé}obgg&gh%\%\%%ggqggﬁ@%s a%-e A& ashed with cold
cthanoly2§ Igdnd;the yolibdtiedrunders8cmenat #05C FiESsaliahwhedé-enped using a co-
: B | ff,erent in the two conpounds of formula XXVI
nnnsyéﬁgﬁﬂgg%%%éhf%192] A conpound of fornula (XXII11) can
be synthesized by renoving the protecting group noiety
on the conpound of formula (X) and reductively opening
the hem acetal. The protecting group noiety can be
renoved using known nethods and the hem acetal can be
reductively opened using a reducing agent (e.g.,
sodi um borohydride). In sone enbodi nments, the
substituents (and protecting group noiety where
applicable)(Ri, RB R, and PG) for conpound of
formulae (X) and (XXII1) can be selected fromthe
followi ng: R can be hydrogen or an unsubstituted or
substituted G . 6 alkyl; R3 can be substituted or
unsubstituted variants of the followng: G -6 al kyl,
C3-6 cycloal kyl, C2 al kenyl, C - cycl oal kenyl, aryl,
or arylalkyl; R can be selecfged fromthe group
consi sting of substituted or unsubstituted variants of
the followng: g-C1 alkyl, C2-C2 al kenyl, C2-C
al kynyl, C3-Cl12 cycloal kyl, C3-G 2 cycloal kenyl, C-C
2 cycl oal kynyl, C3-C heterocyclyl, aryl, heteroaryl,
aryl al kyl , heteroaryl al kyl, (cycl oal kyl)al kyl,
(heterocyclyl)al kyl, acyl, acylal kyl,



(al kyl phosphooxy) al kyl, phosphoryl al kyl, salt of a
phosphoryl al kyl , (al kyl phosphoryl)al kyl,
woyoizdiesph al kyl , salt of a pyridinylal kyl, sal PCofuS2007/008702

het eroaryl al kyl and hal ogenat ed al kyl i ncl udi ng

pol yhal ogenated al kyl .. [0193] Conpounds of formnul ae

(X) and (XXI1l) may have the foll ow ng structures and

stereochem stry: (X-A) (XXI1I-A)(X-B) (XXI'll -B)

[0194] As exanpl es, conpounds of fornulae (X) and

(XXI'l'l) can have the follow ng structures: (X-1A)

(XXITT-1A) (X-1B) (XXIl1l1-1B) [0195] If desired, the C

13 primary and C-5 secondary hydroxy groups of a

conmpound of formula (XXL11) can be protected using
Example 4 abl e protecting group noieties as described herein

N-[(3R esj-er(z% Dmmﬂgénﬂﬁ-zt&mw(@ 2(2Xiﬂlfmme@§y1§miwnisny1]-4-(z-oxo-z 3-
_ainyaf S o bR P i 0 B iy st

ethanglate ected to forma conpound of formula (XXIV), as
shown in Schene 7-4 and 7- 5. In sone enbodi nents, Ri,
R, and R4 of the conpound of fornmula (XXIV) can be
the sane a desf%gied with respect 9o they conmpound of

f or mul aQ can be a prot%ENT O TBPBL y .

I n ceet@i n enbod nt sxouRG cap e %el ecteq fFrom t he

group cofsizsting of subshi tuted O pnsubstitut ed

aryl car ¥Is (e.g., benzoyl) sﬁ@.tltuted or

unsubstituted al kyl carbonyl

substituted nethyl ether (e. g QFW“MShX%%mT?

substituted ethyl ether; substituted or substituted

benzyl ether (e.g. benzyl 4- et hoxybenzyl);

tetrahydropyranyl et her; S|Iyl ethers (e.g.,
A 25G mIged-npelsirpynd bptpa Agsks Moy equipriedswithopyheshagical stirrer and claisen
adaptek 'vbilﬂﬁ Ylit%g‘éﬁtlmét SaJnHYthem%coh féUtOG diﬁﬁnl/kﬁ?. hylg);and punctilious ethanol

car

(165 «GEf Parcpterdiqme ot 4 iE S'e%ofwlgfl 8 Wi e i 60 oGl bath and the

susperRion #gitatad. RlbmetShhdscdngdwdjaruf a homogéreofiXXpMpipn van obtained when the
mtem:n ﬁ&nﬁ&ﬁﬁxré‘?ea@ﬁé&ﬂs bédTH‘é feﬂmﬂe@ﬁﬁ%f the ofIMBHERAPRIEELDOH 50 °C and the

interngy e BPr Bl o Buebh Bt on Qe PRSI HENaRINRT? & of 95% pure

materigh r\mrt;lbn tharged (slight-aThiatHR) 46 °C mwbetrived). St geliulting solution was then
seeded™ @?thcﬁﬁl%?lttlck@oxﬁ Stid 9 qa@sﬁ?n galt eﬂﬂ%&lﬂe%(ﬁ)mfj 0111‘% LfPerature on the

n_exa t unds .
oit batf e koo iy Rl BB T FGEH 2o0K LBE (e Seafies on the oil bath was
tumedslféaetbd‘msimsgmswn VaXtagiedyd 23 SC]over hisoutelxinrffiteclsataf wai ¢hen cooled in

an 1cesl;:fth' G Wisesc ahd @%@f&%ﬁh oM Sty b&’ct:h tvb‘& ﬁﬁ%ﬁ:}ﬂ% fa medium porosity

mul.ae (XX XX I ncl u
sinter of"PB% L >e>%l< riﬂ%ﬂ) ﬂg)m%?m a t%?&emnt(ml |4 cangipant weight was
obtain¢ &y VnﬂllB)le @@éwpef BpiduellBEYH resehiclry NMRt(BﬂS/IS@ dff) was about 80 mol%

relativetBEOBRp Zuﬂd NEné- éomE)B 'E{‘ ﬂ&lass?&masaﬁg{}ﬁ '*52| v agll:)tamed as a tightly

b°““d&g£3g‘uf’$ B‘E&a Vé?‘%’aﬁﬁf)df@g §§n§§ $88k 1 or mul a (XXV) .

In the case where the G5 secondary hydroxy has been
protected, the am nal of a conpound of fornula (XXl Vp)
can al so be cleaved using a suitable acid to forma
compound of formula (XXVp). In some enbodi nents, R,
and R4 of the conpound of fornmula (XXV) can be the
same as described with respect to the conmpound of
formula (X), and PG3 can be a protecting group noiety.
In some enbodi nents, R3 and R, and PG for conpound of
formula (XXVp) can.be the sane as described with
respect to the conmpound of fﬁénula (X), and P& and
PG3 can be protecting group |et|es [0199] Exenpl ary
structures and stereochem stry of conpounds of
formul ae (XXI'V) and (XXV) are shown bel ow ( XXl V- B)
(XXV-B) [0200] Additional: exanples of the structures
and stereochem stry of conpounds of fornulae (XXl Vp),
and (XXVp) can be as follows: (XXl Vp-A)




[ 0201] Conpounds of fornulae (XXIV), (XXIVp), (XXV),
and (XXVp) may al so have the follow ng structures and
weoeterraaetem stry: (XXIV-1A) (XXV-1A) (XXl V-1 B) PCT/US2007/008702
(XXV-1B) (XXI Vp-1A) (XXVp-1A) (XXl Vp- 1B) ( XXVp- 1B)
[0202] As shown in Schene 7-5, the am nal of the
conpound of formula (XXIV) can first be cleaved using
one of nethods described herein to forma conpound of
formula (XXV). The C-5 secondary hydroxy group of the
compound of formula (XXV) can then be protected with
an appropriate protecting group noiety to forma
compound of formula (XXVp). In sonme enbodi nents, R, R
and PG of the conpounds of fornmulae (XXV) and
m?—%é/p) can be the sane as described in the preceding

N—[(3m§¥(aﬁhbnﬂd<ﬁ'bﬁﬁ]anm-emptoal-12,Smttﬁﬂmmthﬂ)mp@mmw-(z-oxo-z,&

dlhydg -fl@&da?g[élg(m& A1 e erﬁﬁ? 2§c€fgm)%%‘#§ e( ﬁ%\'sgi)um salt

etha“?'&?‘hul ae (XXV) and (XXVp) may have the fol | owi ng
structures and stereochem stry: (XXV-1A)
(XXVp- 1 A) (XXV-1B) CXXVp-pB) [0205] In an enbodi ment,

the prigary,absehol grel thﬁcxconpoundi@&w Bon
(XXV), agthpr (XXVp) ¢ WL ansf or e }@rma
corrpo’Un formul a (XXM, ard/ or (F

respecti K (see Schemes 7-3-and 7- 4, pectlvel y).
[ 0206] | me enbodi WER-§CHt he conpou pf formul a

(XXVp) ean be transfornmed directly #oRass@mSopasiaEordf
formJIa (XXVI) as shown in Schene 7-5. In an
nbodi nent, the protecting _group noiety,

th
Capro}gs}@gbﬁﬁa selp (3P &t 20-¢ wogpiolaciamFECE @,lﬁ-}qpégd on 68 (wt% asesay)) was charge
to an iAtdiRYd ﬁ&‘ﬁe& Uﬁtby’][‘HF tBad i) M@E&hﬁ?ﬁﬁﬂe% Al s d&as%(%swas charged CDI

primry to R5 group orma co
(11.53f g\ amd EHE(KMIQ min Ther pentente |of, veissel ak v€¢rbduhmﬁnted toGQessel B over 50

minutffsﬁgncp thd HIPNE ukP Q;e?sre?[%rfégé tf% lthit tﬁ?tg ﬁ 191% rﬁ;ﬂ,(g £an, éis showed the

primary al coh trans ion
format@bii bf papmotectanalacylividagoleup Heoceanpl% gPipgridmarhedgocycle 3 (18.2g) was

charge Cth Vevezgﬂs hlrc]) eélgby(% r‘izb;\flor a a&hgﬁ»&F glgw%sol%éatc]qeqqt%nwa and aged
ovenngbt’m/hem’rbHBLmEMaﬂymR@how% tI@FKbuBﬁanwds%rﬁlﬂ%WLdAP caprolactam-

cor syl 80, (P 0, 530 B the SaT 901 st
the phﬁé@s's)ep%te@xﬁhﬁ)orgim&ﬂhﬁ@&a; vﬂasﬁé'lﬁégﬁn 7W12h IGWaCFIE‘OQQ @itric acid (105

rotectl ng r OUBgn‘DI etles.

ml) and o ViR, 5% NAHC O Sl b e d &lbre?hes@H;Pféhe fo Faueons phase was 9 at
that pc%iﬁfrﬁ(% RASarE phae LR adnid \Fith DX (10 )(5 nﬂ@turated aqueous brine

can ﬁavethefo | owm ng struc ures

added &¢ srv@c%@ﬁé Phase SePATAOR)- AHPLMBQ)L &f thx /5 BE) so@u(ml gavB)an assay yield of
neutral é?%ﬁ?o@ld (¥ % [ﬁg‘ﬁ %%Aﬁx MfBﬁfsohRg)n of_ neutral Compound

tures an reochemstry e co
1 (31.9pghmiaasonoexiated Jowip Xq lc(vxmu)ne asmg p}@ﬁﬂl phrcame astl dweping T<40 °C.

Eﬂlan%Wn(lWa(s@%ﬁéeﬁé’w (%F&%)c%?%i{t}w Mw agaln under partial

vacuureXvgo °B) Ktadal-(L B 1)) 0 QHdddtosaimy mab@ﬂmaf ﬁlc sbfmmn to 420 ml and
ot ectin rou PG3_.on conpounds _of formul ae

the sofifpn sextrg P AT AATORBI, b RGmH e 200hnfo ddcp ymol. ) Potassium terr-

butoxie (B3| FE washMlkd a8l thé XefiXhlrB)warhRAPRCLS UC Y -distBRre all the solids. The
Scheme 7-5. The G 13 prinar hydrox of thecorrpounds

solutiqgr wagthen |cggce(xy@@§ﬂq (}0\%&0 g 21wl & ml/g based on neutral 454)
at <40°ER B dsafling Eﬁntyhalaé o1 tod 'réctxﬁrl%mpepe[tg&eﬁir' %hours and the solid
group. For exanpl &, in one enbodi ment nzoy group
protecting the C 13 hydroxy _gj a conpound of fornula
(XXV1) or (XXVIp) can be remdved and replaced with a
TBS or TES protecting group. Suitable nethods for
renovi ng protecting



groups are known to those skilled in the art. For
exanpl e, a benzoyl protecting group (PG3 = Bz) can be
woenoveaousi ng a suitabl e base such as K2CO3 t 8CTmiSz00a/008702
conpound of forrmula (XXVII) or (XXVIIp). [0211]
Exenpl ary structures and stereochem stry of conmpounds
of formulae (XXVI) (XXVIp), (XXVI1) and (XXVIIp) are
shown bel ow. (XXVI-A) (XXVI1-A) (XXVI-A) (XXVI-B)
(XXVI1-B) (XXVI-B) (XXVI p-A) (XXVI1p-A) (XXVI p-A)
(XXVI p-B) (XXVI1p-B) (XXVIp-B) (0212] Additional
exanpl es of the structures and stereochem stry of
conmpounds of fornulae (XXVI), (XXVIp), (XXVI1) and

collecgeéi%'l f' R{a&&@‘ng egfls L2 llvgz\ll\ss V(gée?gi &vxg%o]% X%gxxg\{pé)mg and the solid dried

under@ri{éﬁﬂ;@ata)oco&fg&hﬂmnlgem%xanpl es of the structures
and stereochem stry of conpounds of formulae (XXVI),

(XXVIp) (XXVI1) and (XXVIIp) can be as
Exambfd  OWs: (XXVI -1 A-Bz) (XXVI1-1A) (XXVI-1A- TES)
| -1 ATBS) (XXVI- [IB-Bz) (XXVII-1B) (XXVI- 1B-TES)
N-[3RXENATBS-Diftadvitqph enph) Bz dx-X(U2) D triifip o oKy Ipazb pari-By1]-4-(2-0x0-2,3-

. - XXVI p-. | B- Rz | Lp-1 XVI p- | B- TES)
diteydp Y-k B KR g EryBhlp et 1P Phapaiqs, Botasgium Sate
ethangkupound of fornula (XXVII1) and/or (XXVII1Ip) can be

synt hesi zed via a | act oni zatl on reaction froma
conpound of fornula ( d (XXVIp), rgspeckively.
See Schéqe¥YC3ITBE . 4i) o :j/ NHEZHCls o @ AW K. ROH
R4, Rc(Apd) PG . where'x€l gvant) f or, eafiphunds’ o N
fornul ae 111) andSPxMEs TH ) can be e same as
descri be .t h respecswdd ebohie conpound f or mul ae
( XXVI') and (XXVI p) and P& can be a proeétlng group
noi ety. 2I'n some enbodi ment, R of thEEERSYUHEPEE!
formula (XXVI) or (XXVIp) can be a carboxylic acid. In
an enbodi nent, R5 of the conpound of formula (XXVl) or
Caprofa&?h¥l PICICGRAR 1368 2 kaGd b \G@tl@gdca%?élgctgﬁl Hcl si‘l@ 'bgsed on 68 wt% assay)) was

chloride). In certain enbodi nents, R5 of the conpoun
chargeyfo anpingried veserlA) with TERGH Idaandki@eﬁwlmmeww@ckgsﬂ“er vessel B was

charge%ll'@ﬁl ;(‘f l5@3 @g? 35 goeﬁi e['}%el cﬁgr og% %P?ésgglh&rl%re ?r §fetred to vessel B

pentafluoro est'er
over L5 ehd dho mlhgure estvess;el Bhiogeb faar 1Th.eAt tha@ @] HPhCsanakysis showed the

rrma BB g ST NAS 1 R R0 bbel et » 0 ko

was clargaioowesskl a3 féltawad lﬁy @wlmwet (@.12ke)pTaY IbSthvl?&thdafed to 60°C and

aged blCSRPPRHAE T b1 LS alySE S i pbing Venroommee (<02 LCAP

caprol@iftaxﬁiaﬁbﬂlaﬁﬁu&t)%}ﬂdlmné)A) M(DEE((XK\/ID Y 10%6&11 B&uscam&tacld (29 1) were
I s, hydrogen. In

ot
added 36§18 PRARES SRHE o Lho ATEARIS Biep QU WeFheRrpER I fithy 926 aqueous citrc

id (FOULY ARY theR &/l I NAHC DR bolRER MR L 81E
acid( ejn t he cor}qoounds of ?o?mjl ag;gxxvﬁl Tﬁ&BHIOfQﬁe iaspé&débmphasewas

9 at thﬁ%\la‘émf hehesPregricphage Wl vephskwithd watey @f I:) LC profile showed
still 1@0ﬂemm o8 ud cﬁﬁ’b[ﬂ&aﬁ? NXSMIrhidakdlh @Wﬁt’y@gﬁna&rﬂngn The MTBE

mbodi nent @ng)ound of f or mul
solutl%‘éa%wel@sim@nsw 0%e ranepugicitnictacid (} 5\29h), tSharqudouRNaHCOs (2 x

25 1) o B, o PP L et ATl of e
Comp@mdpb of 8.2 kg,d?:hiﬂ’oa 98 AMCAP) <RASLEAP atprolattameNaaslimidazole adduct.

the c forgula (XXVIII -
The M SAGHENE 'Sl chRBoBRTR WA 1 wes Ftahgied =vrsel Bhgugh 2 0.1
cannot be -Ct O)CH 2CH and/or nmesyl at e. [0216] As an
exanpl e, conpounds of formul.ag (XXVI) and (XXVII11) can
have the structures and stereochenm stry shown
bel ow. (XXVI -B) (XXVI11-B) [0217] O her exenplary
structures and stereochem stry of conpounds of
formulae (XXVIp) and (XXVII1p) are as foll ows:




(XXVIp-A) (XXVI11p-A) (XXVIp-B) (XXVI1Ip-B) [0218]
Addi ti onal exanples of the structures and
webterraeeeenm stry of conpounds of fornmul ae ( XXVPET/US2007/008702

(XXVIp) (XXVI11), and (XXVH p) are shown bel ow

(XXVI-TA) (XXVITT-TA) (XXVI-1B) (XXVIII1-1B)(XXVI p-1A)

(XXM T Tp-T1A) (XXVIp-1B) (XXVI11p-1B) [0219] In the

final step shown in Schene 7-3, 7-4 and 7-5, any

protecting group noieties can be renoved froma

conpound of forrmula (XXVII1) and/or (XXVIIIp) to form

a conpound of fornmula (XV), respectively. In sone

enbodi nrents, R3 and R (and P&, where relevant) of the

compounds (XXVI 1), (XXVI1lp) and (XV) can be the sane
camdgasﬁmasmd loenkentratedr émpndb 30 Lt tsing grapieal ricacofnf andrifbeping T<40 °C.

renncf (3150 Yo e TR Py BORF 7% 9 Bl under par
vacuun? @t angh P@? CRRafhél (plrm\tgdwﬁg aidded Ceﬁﬂpmmdomhoﬁoammhysad for residual

XXVITIp) in a ste vvlsefashlontofor;ugg nam%% lid to th
THF VB (TmeldeigoteDh BoleuRaier R g6 g 728 2 solid to the
vessel QHX tﬂE dﬁf&tujr@ ¥ Yé&ine@Nah her 485@ 0@ Hfs%lvet he dniak e%b n'Satch was then

G3 are sinultaneously renoved fro o
concenumpaim m af inatuvelumoad 53 g) (T en¥pbased esmsyirab 464) at <40°C. The

f or,mul a o) washed
resultngy iy Jud b codli@ o R RVCEghe oo MROMAE, Pl [RCHHAIR was
with colid ethhsdl (12]5\:11) andl thdeoliziodredundientadunmmati 40 TG leh?er's 7t9ﬁé<g, 84%.

structure and stereochem stry of the conpound of

formula (XV-A) and R3 is nethyl then R4 cannot be

2-cycl ohexenyl . [ 0220] Conpounds of fornulae (XXVII1),

(XXVI'1l1p) and (XV) can have the follow ng structures

and stereochem stry: (XXVI1I1-B) (XXVIIIp-B) (XV-B)

[0221] In addition, conpounds of fornmula (XXVII1),

(XXVII1p) and (XV) can have the structures and

stereochem stry shown below. (XXVIII- |A)

(XXM p-TA) (XXVITT-1B) (XXVITTp-1B) (XV-1B) [0222]

Usi ng an appropri ate base, a conpound of fornmula (XV)

can al so be synthesized via a | actoni zation reaction

froma conpound of formula (XXVI1), as shown in Schene

7-5, or lactonization reaction froma conmpound of

formula (XXVII1p) foll owed by deprotection. In sone

enbodi nrents, R3, | t, R5, (and P& where relevant) for

t he compounds of formulae (XXVII), (XXVIIp), and (XV)

can be the sanme as described with respect to the

conpound of formulae XVII or (XVIIp). [0223] As an

exanpl e, compounds of fornmulae (XXVII), (XXVIIp),

(XVp) and (XV) can have the structures and

stereochem stry shown bel ow. (XXVII-A)

(XV-A) (XXVI | p-B) (XVp-B) (XV-B) [0224] In sone

enbodi ments, a conpound of formula (XV) can be

synt hesi zed by perform ng a | actonization reaction on

a conmpound of forrmula (XXVII) with the proviso that if

the conpounds of formulae (XXVI1) and (XV) have the

same structures and stereochem stry as the conpounds

of formulae (XXVIl -1A) and (XV-1A) then R5 cannot be

-C(=OOR , wherein Re is hydrogen. In other

enbodi nents, the |actonization reaction includes the

further proviso that R cannot be nethyl or t-butyl

when the conmpounds of formulae (XXVI1) and (XV) have

the structures and stereocheni stry of the conpounds of

formulae (XXVII -1A) and (XV-1A). |In soneenbodi nents,

a conpound of formula (XV) cgg be synt hesi zed by

performng a | actonization reédction on a conpound of

formula (XXVI1) and/or (XXVII-A) with the proviso that

if RBis -C(=0) OR<$ wherein R6 is hydrogen, nethyl or

t-butyl then R4 cannot be isopropyl. In an enbodi nent,

a conmpound of forrmula (XV) can have the structure

shovvn here| n wth the prow so that i f the conpound of

/N N T " . o, o e




the structure shown herein with the proviso that if
t he conpound of formula (XV) has the structure and
weoeterraeeten stry of the conpound of fornula ( XYeNUS20d/008702

R3 is methyl then R4 cannot be isopropyl. In an
enbodi nent, a conpound of fornula (XVp) can have the
structure shown herein with the proviso that if Ris
nmethyl and R4 is isopropyl then P& cannot be DM PS or
TBS. I n some enbodi nents, a conpound of formnula (XVp)
can have the structure shown herein with the proviso
that if the conpound of fornula (XVp) has the
structure and stereochenm stry of the conpound of

E forpula (XVp-A) and R3 is nethyl and R4 is isopropyl

xa PG cannot be DM PS or TBS. [0225] In an

di nent, ound o l a.( XXVI can haye the
RGP X023 fRBr M engbe 1 U - Gitbirostyniziep utrape
compound of formula (XXVII) has the structure and
Step 13 ECRBFNEC S HiNubFophbRyIsPRmRIRd of formula (XXVII-A),
? R3 is netlr;rgl, gnd olgg‘ ’i?ysl;e?C(:O)gd? , Wherein Ris
methyl, Hor t-butyl, then R4 c ot be
2-cycl ohexenyl . In one embodi ngp;~ a conpound of,
formul a |1 p), can jpaye the sbeiucture ghoy erein
wWith the i so tifdt YT the combound of N@rpul a
(XXVI'1p) las the structure and stereochenmrstry of the
conpound of forrmula (XXVIIp-A); R3is nmethyl; Ris -
C(=OOR, wherein R6 is hydrogen or nethyl; and P& is
TBS or PS then R4 cannot  be i.sopropyl. [0226] O her
To a 5,83 0ekel b Ry oS V28 chmimst Hor ARIGso b2 PGB and dry THE
(1.3 Lyt Thisrseltitzan wasoolpd t¢ 006D vphilesgtitvny wnder aiddgenr Toathis was added n-

hexym‘tmurpiﬁs(ms\ﬂflzﬂ M/néb¥e) &ao?c%fgg/%kggﬁan&é ﬁa&g?lpgz%uge addition). The

.0227.sown|nScms-, .
Somtlo%‘}&")m L 'r?tsuﬂﬁlﬁt we ab%lrfa:?ﬁifﬁglpl&ngﬂngly WagAest ieg 1t heurcsold 3 To this was
added ginonellgrifiy 2.8 xly of 0ot M/ATIE)hech dhytoTird -6Hf arfd teudlarrf ¥ickly became a
homogeRedh @ IBItidiO MR Whs G arkRATY oo df f%]ﬂc)wedvﬁéﬁﬁng'aﬁd oL oBfer(t) chloride

anb‘theialv as.d ribed wth respect to the
(1.3 3ad stinrontetylhiniide (47 2)apehdien R 8 °6- HHiecigasiopove assayed after 20
minutds, an@|jpdgd, conmlete by HPLAe Sheadacionneasapreaced With INHCI (2 L) and then
the tw8 PR ERA FRR! FanshRR OB PEHARLERANY Bla ?@ﬁé{i’é%@% ffhe 2 1), The

one or seger al tines 1n any "or,
aqueotif e 45800 s ereANICEAshAE Agdin YisAAN HE (2 Igliaped by 1N NELOH (2 x 2
L) andefimaihy witholvateh @ &0)r Heusrganiandassicdicentedtedrits ah Yoiof Assay yield = 78%.

The oif WH{2 iRl n Je%(\ﬁ r : : .
i b?I o%@tgﬁ%ﬁ?&ﬁﬁg f'IFS[}t ‘elro)c é‘gﬁ%ﬁﬁ\gﬂ?}‘ﬂ‘t‘? ﬂ)eand Stlrr_ed while

coohing {4 o0\ Ce sDYHBS spetng el Wmsowr to aeryitphion sekid.oThe slurry is aged 1
hour af AT Afiltofedl and ov4<Kell Jvith eold hepranbe Mavired Frodi} isolated in 71 % yield
(154 gj.XVI -1B) [0230] In one enbodi nent, Salinosporam de A

can be synthesized by chlorinating a conpound of

formula (XV), wherein R4 is 2-cycl ohexenyl and R3 is
Step 2P difl2dropRénmy)XMviryldxitdd231J | n some enbodi ments, a

conmpound of formula (XVI) can be prepared by

substituting the G 13 primary hydroxy groyp of the

compound of formuffa Q(V) with the provigg/t hat the
conpounds of (XV)_mmg IXVI) ¢ ® the

conmpounds of gl a ( XV- | Aueesnd ( XVI In certain

enbodi nents, if the conmpound of formula (XVI) has the

structure and stereochem stry of the conpound of

formyla (XVI-A), then R4 cannot be isopropyl or
A S°1“E%§]§ AT aeRiPPhGmoRe A0 ) lméfwﬂueaﬁmﬁ mL)cwapedaled to T < -60 while
stirring] \@RI8R hittagean Torthixdivaeaided virtyl GrdghepinhBroynilly 42DMNL, of 0.8 M in THF)

group of the conmpound of forgyla (XV) can be converted

to a |l eaving group, as shown in Schenme 7-7. A

nonlimting list of suitable |eaving groups (LG

i ncl udes sul fonate | eaving groups (e.g. tosyl ate,

(OTs), nesylate (Ows), triflate (OIf), tripsylate

(OTps), and nesitylate (Owst)). In an enbodi nent, R3

and R4 can be the sanme as described with respect to

o o r ey e



oxi di zed before converting the CG1 3 secondary hydroxy

group of the conpound of formula (XV). After the
woOeainesgr oup has been added, the C-5 center eamuszo07/008702

deprotected and/ or reduced to a hydroxy group. Schene

7-7 [0233] Exanples of the structures and

stereochem stry of conpounds of fornulae (XV) and

(XXXX) with a |leaving group attached to the C1 3

oxygen are shown bel ow (XV-1B) (XXXX-1B) [0234] The

| eavi ng group of conmpounds of formula (XXXX) can be

di spl aced with a nucl eophile (Nu) using nethods known

to those skilled in the art to forma conpound of

formula (XXXXI). See Scheme 7-8. In an enbodi nent, R3

dropwadtdsuch tEaIT ke25 e, saffer @mplesaddhrg Hhe irkactieh @ewtanhéu to O degrees and

assayecf1 qu cggp € noqlagfghno ac 10ﬁ11§ gex}%x @é&h ﬁ ﬁcgl(%g(ge nﬁ,g transferred toa

seperaé@ryoﬂmnﬂm theNaqueous GoRRCW) Olfhe anganRy &Mm@deagmwﬂl IN HCI (250
mL) fﬁiﬁawa@ dyRRAkureRa Bk B&akﬂwﬁ&e%@r}hﬂ afi@ |vﬁ€$re(ti5t)rrﬁﬂ) The organic is

dro or substit d or
conceﬁtﬁgtﬁg& f“?ﬂﬁ a\?&ﬂ‘%&f’ dl“ﬁ@ ¥o| lowi ng: C -G 2 al kyl,

C2-C al kenyl, C-G 2 aI kynyl, C3-C 2 cycl oal kyl,
C3-C 2 cycloal enyl , C37Cl12 cycloalkynll, c3-ad 2
het er ocycl yl  cheterqapyl , aryla ?
het er oar yl al (cycl oar Kyer@l K1 ,
(heterocycl yl'yal'Ryl , acyl, and al kyl yIF, wherein R a
and R b can bE taken together to formFfan optionally
substituted cycl oal kyl . Schenme 7-8 (XXXX) (XXXXI)

To a Jo%?bﬁl o %'ié’oh% gﬂ@%@% A W §lﬁ5‘ i§ taage&’iN NaOH (400 mL)

and the %g’ fmpgg&teg )“@e&h@rs (35(59@@ t@)l}{g@@g@ | J&l}e organic layer is assayed
by HRDCORA edmipletizdOOfd di)d §odextion Bje 4qii2daq 1dyer 0e® and the organic washed

with v@zﬂgogl'oﬁgﬂﬁf '{fx@ ﬁlﬁ(;m]c?i &B&Xﬁ&)’a@%&%&p@%ﬂ“@ﬁ it \I;ll%u? and used for the

next sep. ml@ﬁﬂeﬂb’ﬁéﬂflwﬁh@ steps i989 Hary hydroxy group can
be oxidized to an al dehyde to forma corrpound of

Step 3f %?@? g f&%g)% glrzrtﬁso n?%g -r_@ dro ab ?%opzonﬁq% L% F@zcetamzde

as described with respect to t he compound of fornula
(Xvir). If |desi red, the C—5 sz;m&jary hydroxgtogmmc

pr ot ect ed Pemai r,a,g ring tHe

oxi dat j chenme - enhl aly steuctures and
stereo -:wiﬁtry okt ooge o&‘ ? 5

( XXX) a[re shown bel o ERZSS] dd|f| ona pi~es Qb
t he structures and stePl €heni stry of co ds of

formulae (XV) and (XXX) include the foll owmjhg: I TLE OF
THE | NVENTI ON PROCESS FOR THE PREPARATI ON & CGRP
ANTAGC]\II ST BACKGROUND OF THE | NVENTI ON I nt er nati onal

licat] P US2004/,010851, fil il 9
Y e TS I e S —
additiem @nmelr angbedptal m@s thage with Bd(Qupek (3% m20 045 (mpudol.i imets), DPPE (835
mg, 2569 WEEN05/ D 8lof ON*ac%HWl r%ﬁlongféo@.%d ndop. n§>1 1.15 equiv), NaOEt

(130 B )0 T e T 3OS o spit it
substret@npomlncimm@(la 6 gt 78 Bemirod R im0 noif. OdT |teleame€KE r< 300 ppm). To the

reactl(ﬁpﬂgéﬁ W ad@dd msopﬁ)l&ilggk 3%@%11%%@ I?es‘ﬁ"f’ﬁhgbﬁ%xmre flushed with

rea d wth inhibitors ronpters. o
N ang (oS LT Go3 ISR ZO L6 Hapy § ¢ BRkpo] goapifiofolution was added
over 5 mic indthe r8adting nistasestinoed cosroight(033$0 ihrg) lati theorh beaserature (20-25°C).
mentioned in the referenced applications, and
specifically include mgraine §nd cl uster headache.
-[(3j?,6-S)-6-(253- D'fluoroﬁhenyl) 2-0x0-1-(2,2,2-trif
| uor oet hyl ) azepan- 3-yl]-4- (2-oxo0-2,3 -dihydro-
| Himdazo [4, 5-b]pyridin- 1-y|)piperidine-
1l-carboxanmide, 1: 1 is a potent CGRP nodul ator. The
| aboratory preparati on of conmpound 1 is described in



i nternational patent applications PCT/US2004/010851
and PCT/ US2004/01 1280, and in U. S patent application
w@eeni7akoMunber 10/ 838, 835. The | aboratory prepaCatiSem7/008702

of certain internedi ates enployed in the synthesis of
compound 1 is |ikew se described in the above-Ilisted
applications. Such internedi ates include the
internediate (3i ,6S -3-am no-6-(2, 3-di fiuorophenyl)-|
-(2,2,2-tri fluoroethyl)azepan-2-one, 2:and the
i nternmedi ate 2-oxo-I-(4-piperidinyl)-2,3-dihydro-
-imdazo[ 4, 5-b] pyridine, 3: and salts thereof,
i ncl udi ng 2-pxo-1-(4-piperidnyl)-2,3-di hydro-1/-
r-irnidazo[ 4, 5-b] pyridine di hydrochloride: Prior

Toluedee (MU Hil9Sarldol 1YHCH %4()2'&&19 wedTRedT tol thd Aaskidh@Ghe biphasic mixture

synt.heses of inter ates 2 and 3, are rel.ati,vel .
transfelryne ft]piacslegﬁliat%rxg{lg%egfl €organic ﬁaé'eg ‘\_Vélﬁ &&a}r,aﬁed (?‘Pd was¥1ed with 140 mL.of
1 N NedHuAl wh- ehbyine andiyl4Panlil of wates uBbst finmdlorgaic layed voss treated with
Darco X840/ ?9 ghBh B stirddd forMohen, axdfeRls BRRAEAllting solution was concentrated

_ € nt. Wth respect_to internedjate 2, it _Ras
(T= zqgg%n gﬂ%bm{t ﬁg\{) “g(r voume, HR spjuon,yag ?ﬂtfﬁ%é %d'fléqg:l gnd 600 mL of N-
heptangraddad ouem20 eninuMibershoty bt stipsd atAOH4APE@ Jor30 arigend allowed to cool to
room tgﬂfrﬂéﬁéé?&‘:?v'erﬁﬁglggzﬁé‘ f%lvhvﬁ&z waﬂ'ﬁfﬂegégl %@2 %I%Vs%ii_?_%] tvgshed‘ with 2 x 120 mL of
8:1 n-iehiaeas e S5 PO e e veh EmErand suipep (g 5 Vieta
conmpound 1 wherein the synthetic route to conmpound 2

Step 4t W—Rﬁ’@-?—i@,@Ldﬁﬂgro?g%g)ﬁl,q@%h?rf zb l—f—f&ty‘i—%a]g%oﬁogfhyl)amino]pent—3—

Ki'ng .i nt'ermedi a are ITkéw se costly
e""l'y?}?fﬁf‘f’?’&‘feent. Such known routes start with a reductive
al kyl ation of 2,3-diam nopyridine ("DAP") followed by
CDI - medigt ed cyclic urea™fprpgmtion and, |astTy, geidic

~p
eB;,m ection/sal © tion. This "[A
P -

and redgeni|s as Mmuel, Et;8S
resul tj rn pronpBETT Ve /0
remai | ne g for an i

I el di higr,PMAST
al | coa#gnhﬁﬁy / fler e

syvehetic routellt o cFs
tiggoute to Ediat e
%inally, p

enpl oy 4- nitrophenyl chlorofornmate as the carbonyl
source, result in less than optinmal yields. Such prior
The cangedunidgi&sep BIKiMe g, 1232 ntiraol) it 00E. tokishe Jwak dfedtedfwith Et;N (16.5g,

e : : .
162.7 M?%Q%égﬁ 4 ?‘grrﬁ%%%xﬁée glgseﬁr f&n%%yﬁargﬁﬂg%l £1%.5 g, 162.7 mmol) in

referred s er, ]
1201} talune: foHowad ¥ 225 ik flush wakivgsuee the temperatirs gid petexceed 3 °C .
After D33 mif ageprhasdnyalds tiaitatbwith 25068 SH5D s tlidhanarinsieio RT. The

; ; i i

s RO e R85 3201 BB o g pase s

with l;(%(ﬂf} et NaQH and dx1mL el X'Gi¥efuheplytiony dde solution was concentrated

to ~150 gl ead uthaikity 3601@£{16Hiehe.dﬁﬁdi_ti6n b? 87% ﬁTL ofDMACI(XF ~400) afforded
al e production fornul ati on,

the sol{5H g%éﬁat%’gﬂ%?‘;e?f?tg‘gt i on. SUMMARY OF THE | NVENTI ON The

To thegrangerfolytinpevies astded (R ChbNHar{32 218, 876 mmel; few dsprsefiemperature

increadettergy foflaweti boLiBt (2.17£,316 mmol) and the solution aged for 13 hours at 28-30

° ~0- 35.0] 3 2. 0X%0-d
C. Thj?%"é‘fgﬂ%ﬁ diflhdd Wi RO %ﬁ@ﬁg 4L 2O, The ageous layer was
remove.fhherasgpmcilaien #as ashed yighriS@imL (LN NpOFhand HiGhel 13 %raqueous
NaCl sofutivh. Aesaylof tBY IBA@phyé}thﬁﬁ 92 W)f; )S'ié:{@ (@izl@gfé;sotﬁlﬁlc%l Was coricentrated to
- 3- No=56z (2, 3 I.uqrophenyl )-1-(2,2,2-trifl uoroe
150’“@&?@3@%%%¥§2§§ﬁ§§“§5&5§@f30u|ar|y t he hydrochl ori de
formthereof; and '
2-0xo0- | - (4-pi peri dinyl ) -2, 3-d%ydro-1 -
i mdazo[ 4,5-b]pyridine, 3, particularly the
di hydrochloride form wth I,l"-carbonyl diim dazol e as
carbonyl source. The present invention further

provi des an efficient preparation of potassiumsalt
forms of -[(3i7?, 65)-6-(2,3-difluorophenyl)-2-oxo-

P~ NN o g, o o o



salt ethanol ate and potassium salt hydrate. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON The present invention
wonrevilde®ia process for the preparation of PCT/US2007/008702
N-[ (3R, 6S)-6-(2,3- difluorophenyl)-2-oxo-
1-(2,2,2-trifluoroethyl)azepan-3-yl]-4-(2-o0xo-2,3-di hy
dro- 1 H m dazo[
4,5-b] pyridin-I-yl)piperidine-I|-carboxam de, 1, and
its potassiumsalt ethanoate: The syntheses of
LT-[(3i?,6.S)-6-(2, 3-di fl uorophenyl)-2-oxo-1-(2, 2, 2-
trifluoroethyl)azepan-3-yl]-4-(2-o0xo0-2,3-di hydro-IHim
i dazo[ 4, 5-b] pyri di n-1-yl) pi peridi ne-| carboxan de, 1,
and its potassiumsalt ethanoate, is depicted in
Schene 1: Schene 1 Schene 1A Scherre 1B CDl, Et3N, THF.
Step SKN /B2, PoRIR C s ,ﬂﬁ,ﬁ} f
, P [%J)(d %ﬁgynt heg?l)z %X%fﬂz ‘néut % of %gfrr)ﬁ%aﬁya‘}rf 1 H-azepin-3-
y]aceﬁaf'ﬁ internediates 2 and 3 using
|,1"-carbonyl diimdazol e as the carbonyl source;
Schene™hB g%ol cts an efficient nmethod of synthesi zi

a pot assPuy t form of cogpmﬁ}gl,l starting fromt
" neutral pf congound 1; Jlanqgschene, F1C depi cts §henn
ynt hes tagsi um XY

effi ciuj’nt
conpoynd di rect | YODNMA®M int e
' - car Jlony]_djSRei dazol e_as [t h
i sol ation of t eut
Rgone enbodi mentN\g#~ghe invention provi des
procs for the preparatg on of F

3-difl h ) -2- | -
To the Igl\%i[q Fc?lpﬂ%q 8@%% gai%ﬁﬁgﬁ)ﬁeﬁ%ﬁ (155%18 vglufme) was added LiCl (14.5g,
343.5 mmwmlowddubnmm 1 g5343.pyin6l)NThe yoIhRoPRAaE diétPat 1183115 °C for 12-

14 hout%oeéﬁglé ?n?lr?gfl%t Pl%r? %%vlfk{% grgaﬁﬁétg ?x‘n?g) %ﬁﬁr c‘zaotllﬂgftpﬂ égtof Darco was
added H%,ql )tléezé?)lgﬁog _f{(jwéeq-,ggpwh Sgﬁqa@ognﬂhe %lter cake was washed with 285 mL
IPAC. Thexeednid laypi was split iy lh)ilf%n& cdbl&utﬂé 8-10°C. Each half was treated with 118.5
mL sz i&%ﬁﬁg [t ?efﬁé&wtﬁéj Chlg}qééu%ﬁ%%snn g?ctlce extracted with 165 mL

pr es -car }gqréty
adbe ioﬁgﬂ’i’llc e Was Pag ‘W’éh 2@9 ol dBSNaOP;, 80226 1hbrl 5S¢/ RaCl solution

brine a.pdl epandL bDWatd. THEsOIRn ais UWisREd tbliRAe k@dcﬁmtwdih&te 45g assay ).
-[(3i ?, 65)-6- (2 3-di fl uorophenyl)-2-oxo-1 -(2
trifluoroethyl)azepan-3-yl]-4-(2-o0xo0-2, 3- dlhydro | Him
The tolpargr-z%s{ ution (45085 rlil @ impmpl of Jq@ﬂmxw&tmmdaﬂbmmwmi with trifluoroacetic

acid (14®mphok Illmecilhﬁ &ldePselldw oflkkpiRQt & the toluene solutlon The reaction is

aged at(§§ ?0 aj[‘% g%uerf) g&gl‘z’g%lﬁl I uopﬁ&gglg?/’]l‘%%so&}(\ﬂon was cooled to RT and

UGt 0t
then cogc@t;@atpd (qBﬁf/}gg} basedydn) startipg ldathyld}r and diluted with IPAC (338 mL). The
organicHalyéil Wag &fadhéd h{ltﬁ)’llN Na@H eI e Cﬁ‘hﬁrﬂeﬂﬁtédrintﬁeemulsmn so the batch

nyl di ol e; [ so I ng
was Ch%% QQQE 1@5\5& 6/1(:51 Te\é{ e}r@pﬁqg %%(f vgaso&agl}ed(\zl 1280 mL IPAC. The
aqueoug Phﬁt’r%‘@%@@twm}ﬂampﬁnme ptdanit- lagerowas #ashedi with ¥ HCI (225 mL), 225
mL 1 /H-a!qﬁkdii&ZN{iG] Sollfih, randl % b}rﬂc)o ﬁd@&ftﬁé Q&u{mn was filtered through Solka-

Floc, aril_cil:_ﬁt {ngcjednézexatﬁa%%cg &é 7ss%y 8§quduet2 a?d Flushed with IPAC
until KEel TSquo@lefj 4 2obames of Ih]eptan(:2wm<addhd3mmu Int;mllsmrfyl—iemdted to 0 °C.
Filtratidr{l add® whshiml \Qiﬂi'(ﬂ”@ “7:Y lhepfah 8P A I mL L3

white sX‘f h pot asg um *er*- but OXI de anéltl Q?Ranofaﬁget nErlfot rg&uct as an off-
jodi ment of the invention provides a process for the
preparatlon of the potassiumsalt ethanolate form of

-[(3i ,6S)-6-(2,3-difluorophenyl)-2-oxo-1 -(2,2, 2-
trifluoroethyl)azepan-3-yl]-4-(2-o0xo0-2,3-di hydro-1Him

i dazo[ 4, 5-b] pyri din-1-yl)pi pgjidine-1carboxam de, 1,

wi thout the necessity to isolate the neutral form of

conpound 1, conprising the steps of: (1) reacting
(3i.,65)-3-am no-6-(2, 3-di fl uorophenyl)-1 -(2,2, 2-
trifluoroethyl)azepan-2-one hydrochl ori de and

2- 0xo0-1| - (4-piperidinyl)-2,3- dihydro-|

H-|n1dazo[4 5 b]pyrldlne dlhydrochlorlde |n the

nedi at esgneand 3 us| ng
ﬁc Lcgemonyl source,
al form of conpoun



Addi ti onal enbodi nents of the invention provides a
process for the preparation of iV-[(3i?,6-S)-6-(2
wa@-20i7f1kesot ophenyl ) - 2- oxo-1-(2, 2 PCT/US2007/008702

2-trifluoroethyl)azepan-3-yl]-4-(2-o0xo-2, 3-
di hydro-| H i m dazo[ 4, 5-b] pyridin-1-yl)pi peridi ne-I-car
boxam de, 1, wherein (3i?,6S)-3-am no-
6- (2, 3-di fluorophenyl)-1-(2,2,2-trifl uoroethyl)azepan-
2-one hydrochloride is reacted with 1,1'-
car bonyl di i m dazole to form a caprol actam acy!l
i mdazole internediate, followed by the reaction of
this internediate with
2-0x0-1-(4-piperidinyl)-2,3-dihydro-li -imdazo[4, 5-

Step 6: ?B%gg-!(ﬂ,B DEAGhIYAERT ﬁb—QfquefZ P3-smerddmmid)-2 13,4, MRetrahydro-1H-azepin-

3 —ammﬁ%ygx%—?‘%&%%g%t@gpzég@ﬁ%g%fz%fsyﬁ)]%%;}tpglopna%oapee{cﬁ-ltcl;]l'uo;\tzl I}cezrtrate salt)
N-[(3i7?,6S)-6-(2,3-difluorophenyl)-2-oxo-1-(2, 2, 2-

t rgLVuor oet hyl ) azepan- 3-yl ] - 4- (2-oxo-2, 3-di hydro-1 Him

i Yazph4, 5- b3pyridm | -yl RQpi paLi di ne-1 carboxam de isQ nuy

070 o
— ‘?b;/'\é)‘OH
Nter, M.eaction prodices eit#@r pure ethanol atg,
O _eF hy fate or a nixe nol ate / @yslrate, F
endi ng on water co . The i sol gtedogot assi
sal € ethanol ate or m xed €f hanol at e/ rate convertsF
to the hydrate over tine due to toe esence of
hum dity in the air. Another aspect the invention
provi des a -process for the preparation of the
intermediate (3 ,6 )-3-Am no-6-(2, 3-difluorophenyl)-I
To a 285?1 &Qd%x%é tdunsw et e St_@f Gnﬁiﬁqﬂmﬁﬂlq% 2, a9d rﬁﬁidl)_?_was added 6 equiv of
eof,, .in particular 0 ; . .
s mck 6 ol LA GEN 8ad 1k (LA 85K e, 7 gon was aes
with 23Q @IPMIBE addeshansethisyt] adiupad to8-dQ avith HoM NaQH followed by 1N NaOH.
After t{ié’ QBQ%hé\R! {}ﬁgaqd%@bﬁs Was @ﬁﬁﬁ%&& dvit'tlﬁ%ﬁﬁﬁﬂ?M'ﬁBE f&ﬁh&ﬂe c@mbined organic
ransSche S ire ar o
layer TG SATCt Db e TS EH S e PS50 d 1/95) ol 80 % assay
yield). ditfel sodntidrewae wencentratesetoeet( Lékg of aminepandthepigelvent switched to IPA
(~762 rzlf‘l,aic:lté’ll\}o@l%rﬁé)ﬁ Q*Paeltl_cw 6f5}&_ Mti%%&?ﬂ&é&l Y& uao? bp@ dfﬁethen 2-hydroxy-
. a zatiqn driven asymetric r | . .
S-nitropgrBlietyle Urd ameDores AEd BPBI OB B0 -dr-oo s tartaric. acid
(158.6 ahmod)ehmet: theveesuling chempatwasreged cat i P rfoy 480 dieurs Bhet slurry was then

filtered 1)1 HRABMY WasReLHRAGRAL €r and trans geonetry. Thus, an
enbodi nent of the invention provides a process for the
preparation of the internedi ate
Step 7{ BSR-66@3)3-3iftuprarthetyl) 2-3xad 142,30 pfhengethy))-2 4.7 -itrahydro-1H-azepin-
3-am Q&Em%h}lgzepan-z-one, 2, conprising the steps of:
”%1{ ydr ogenat i n%Da 1. i

( -PrOH, HCI, . Q Hat
(3)-6-(& 3-di {1 ughophenyl ) -Famasos | - (2, 2, 2-1ri fluor il _
- 4,72 et flahydr o-1_-azepin-3-am nani F@ s§lt,) Cl

ence czs-seNe@iii ve catal yst, to a

(3S, 6 (2.3 'ﬂegropmﬁro“ﬂeﬂ"bxo-l (2,2, 2-

trifluorpethyl)a an- 3-a um salt; (2) react F
H-6-(2}3-difluorophenyl -%?on-l-(z,,

et hyl ) azepan- 3 -ammoni u with RN, F

wherein eath Ris independen%}& a hydroxyl

ni t robenzal dehyde, to form (32R, 6S)- 3-

am no-6- (2, 3-di fl uorophenyl ) - |

-(2,2,2-trifluoroethyl)azepan-2-one, 2. An additiona

enbodi nent of the invention provides a process for the

preparation of the internedi gje

(3i ?,6S)-3-am no-6-(2, 3-di fI'd0rophenyl )-1 -(2,2,2-tri

fl uor oet hyl ) azepan- 2- one hydrochl ori de, conprising the

steps of: (1) hydrogenating a

(3_.9)-6-(2, 3-di fluorophenyl)-2-oxo~l-(2,2,2-trifluoroe

thyl)- 2,3,4,7-tetrahydro-| -azepin-3-amonium salt,

in the presence of a cw selective catalyst, to forma

~ -\ ”~ N N ] - N NN




A further enbodi nent of the invention provides a
process for the preparation of the internediate (3i
wO0@@)/13ez:am no- 6- (2, 3-di f | uor ophenyl ) - | PCT/US2007/008702
-(2,2,2-trifluoroethyl)azepan-2-one, 2, conprising the
steps of: (I) hydrogenating
(35)-6-(2, 3-di fl uorophenyl )-2-oxo-1-(2,2,2-trifluoroet
hyl)- 2,3,4,7-tetrahydro-1//-azepi n-3-amobni um
di-toluoyl tartrate salt, in the presence of a
het er ogeneous pal | adi um catal yst, to form
(35',6S)-6-(2,3-diiluorophenyl) - 2-
oxo-1-(2,2,2-trifluoroethyl)azepan-3-anmoni um
di -toluoyl tartrate salt; (2) reacting
The cqrepayndgsf) step §218-gilA LSomapHk distoludi satrate §a2t a2 sturtiéd in i-PrOH (93
mL). D6 QBishirlidtazeeRan-added P HOM(S.57 GhOYh 82 ‘Id.{é?:“gd fstg!r: Eﬁnixture became

wi t h Et and_2- hydr.oxy-5- nit robenzal
homog(ag%:o}l’sB é%eé_sgmg%g éVlEhZ ’n%lgx_fo&epi é%r g%%q(;) (1.2Q gp 4ompl%) was added and
hydrogenated 3 BOatshpf hadwogem £r 20tg, or Aintif alltdohburhed bREIPLC. The solution was
filtere® TRARIAERbIKAT FIRE wifly NIEORD BOOMILYCRH FeRHIE e@a%alfygtr 0 filtrate was

f . )
concen%?%?@é% 'maLlg-and. then dilused, pyith MFIIHR 6K aT}) and then 1IN NaOH (80 mL).
After thg¢ g},a@_,em,rthé% hqm;gswm{]ak Z%ﬁsae@; L) ’rw?mﬂgmeme organic solution
was wisheRWith BinkNG0ShEN THPL &9&8% %g clép?o 0 switch
el ; \ ; _g U yIetd of cis larbq,%éy itched to
MeOH it 554 Jr 54 gh Q;%gafgé’qépm withezy okl yobirapABAS evh, and T et it
EtsN (3P5troLudydquivareintive te alst forml) ah @-Bydr6enGemiRbbéhzaldehyde (237 mg, 10

mol% Pﬁ&ﬂé)g))e{:‘lg ??gmg_afdl{;éfagélﬂﬁb& Q\;a%l%( _eg_a%toroggir Bmperature for 20 hours which

I .3S',, 6 uor ophenyl’
results 4g 5:20:] atie of frpns¢ig dpmat Y theatide sampowndro Thersolution was diluted with

MTBEg;G;ggG%Md thet tll\BI}I?OHa{&D; I(GZ) afl@iﬁé Ay tllle phase cut, the aqueous was back
. - G- ar n - 2- 0X0- . .
exfract 22 o *f‘f“&?ﬁ‘?étf#%|°)°§‘§°é’§%%?‘)%@lgm? therdrashed ggth 70 mL of brine,
conc. tg . P ‘{/or\é& wme and filfergs. Fhe qreamndc gmlh!y@t waycancentrated further and then MTBE
was ad%zd untlevol amd elasdso hi_L.I’IQfmis( whe tifen aidded 152m12. of MeOH (KF ~1500ppm).
-3 - 6- (R,03+ Qi t UOy ophenyl)-1 -(2,2,2-
Aﬁer B rtlnf% %‘gg’i‘ ‘E(é/ %a@é gla}ﬁ -sie-({)ﬂg,ﬁlea%blg f@)o";‘éa‘ﬁﬁ 3lsledgfoloyed by a 2 hour
addltlog)of 3NeHGh én BEA X5 %-mLs R 2oeqwbharlakiye ko cis Xpfin 2ssay). This was then aged 1
hour att30 #¢ 400 aRédYb018d &P 26brA taRBed] ot W i i
S kit A A
Y &5 <1 andw i }b qy: g/%/eé} ,( 13)15 mL). The cake was then dried
20h under ypguwn @t (901B- iginperatureploegiyk )the title compound as an HCI salt « MTBE

solvate-ift 85% yield (53708, @®bhyt ). azepan- 2- one hydrochl ori de,
conprising the steps of reacting
3- am no- 6- (2, 3-di fiuorophenyl)-I -(2,2, 2-

Example 8¢ | yoroet hyl ) -1, 3, 4, 7-t et r ahydro-2 H azepi n~2- one

i Lh .2-hydroxy-5-nitrobenzal dehyde and_a chiral acid
2-0xo-fibipeidipvisk-dibyara & Fnidsretehimyidingxo. | - (2
2,2-trifluoroethyl)-2,3,4,7- tetrahydro-
Step 1 BiR29D] -'c%izﬁHEB'?'!l'- 2 ; oL .t o hydr nating a (3
v 1 GRS ([5? 3-di f1 uor’gp@hi’%'f’s"f’g'?’?’%’i’%@z?f?%‘ffé?%v?&%
tifluoroethyl)-2,3,4,7-tetrahydro-1/f-azepin-3-ai nnon
SalH,, 1 npolh resence of a e/s-selective catdlyst,

toforma (3,p. S))-6-(2,3-diNaBiiPsekenyl . 1 W e

pi zed by GfeFtl ed in tthg art that i+l [ O,Et
ot her than Lditoluoyl tartaripagckd, may be Iswed.
Simlarly, it will be recognized that the purpose of

t he hydroxyl nitrobenzal dehyde is as an epinerization
agent, and thus alternate conpounds capabl e of

epi merizing the appropriate substituents on the

azepi none ring may be used._4g_w |l also be recognized
by the skilled artisan that salts other than the
chloride salt may be fornmed. Thus, in the severa
enbodi nents recited above wherein the final step
recites the use of HO to forma chloride salt, other
acids such as HBr, H SO and HNO3 d ot hers nmay al so
formuseful salts. In still another aspect the

S r

o, .



4-[(2-chl oropyridin-3-yl)am no] pi peri di ne-1-car boxyl at
e. In a second step, a ureais forned in a reaction of
woheo7anvee Wit h chl orosul fonyl isocyanate (CSIPCT/US2007/008702
typically in the presence of H20 andTHF. In a third
step, the urea is cyclized in the presence of a
pal | adi um catal yst. Typically, the urea is reacted in
the presence of NaHCO3, z-PrOH, Pd(OAc) 2 and bis-
(di phenyl phosphi no) but ane (dppb) to.obtain the cyclic
urea. In a further ethyl carbamate deprotection step
the cyclic urea is reacted in the presence of NaOH and
EtOH to obtain the pyridine heterocycle bis-HO salt
3. In practice, other bases or conbinati ons of bases
To a 1i Detirdétneck RBOhskneuigigddrwith Hehedhgticdl dgithios ahd Rahpesit@ps probe was

chargégi:}g a.?lslhoe -c%fo%ggﬁ&)llxlg (?’/a%? §d6 Qbﬂﬁgﬁa i/(?q) mo@geﬁ(? X%—oxoql
plpen@)mﬁwb%flag 5%.512. 0G24 melk él(hmql%é tfqllowweb:agrfacéé@(i mgy The mixture
becaxrié&oﬁfd‘g@ﬂ@ddssdm 5irBirt aﬁtiii’(fd m;ySTnmefcﬂJ@yn@a&iaqm tflL, 0.590 mol, 200

mot%s} Bt et f#lﬁ%hﬁs 5 b R Herdiep S Roeidiges g 25 °C (o
coohngalSPd) &leaes@mpbf@aymobﬁdmdﬁﬁﬁm 2,3 Faop| 129 mpl¥grwas added as a
solid dvek kin anliaSfufEr fnektaSe ﬁﬁ@ﬂfp’eﬁa@l%efté’ 46 °€W§}H‘@$§e§ve§t AR&r 10 min

agltathB,rtHﬁ?rg%ﬁrr% §vag ée%ﬁ %(ﬁ hé/?e}f) g }lS &5@ A ﬁé% g11aJ1Xate<£ consumption (< 0.5
A%) db@-aaingl3rehigreppridinsidfermatiothel melaﬂiarlgrted peedugh A solution of 10 wt%
aqueohy NbOHYwh$ a&ﬂedttﬁ%@hﬂﬂﬂuecﬁrw&@er 16h8irs t\@l’iéﬂ t‘ﬂg pH of the mixture was

| s/
-9, thEEbes i e EIS sttt ol artit Pfes W EBAAES P (200 mL). The
separatattiaquiebus pleass vegssS 3QmeL ki Y0 pli sdroplagvasTilwssd innl 0neL MeOH and LC

analys8S@fcatedl0.23E 0.3 pr | n?’dehrcpﬁv%y bfR8naTRE BAAS vak AbsalyB& as above and

aration of th late
contaiBEEREHEYIE Drocch ArOpI AT HFATRAL, as conduiie at ampppheric
pressupy nndtr censtaltywatwok iconditiens Ggtilaherpates icogtenhwas K509 ppim by KF
titratidnl ThE §8atibh Yyad c%ﬁh&ﬁra?e&tﬁlaos‘&ﬁ}% 0?1196 ¥, tnGAR f<é<syi>pm H,0, 230

perl di. necar boxy|. at g, t he, presence o
L) W Rt A RO, PRy 4 e P isabs 5o f-cRtfalisis gave 84 g,
101% tA0Y bbthe desiabdk ydduéfiv@y alitydatep praddicharisl KF titration gave water content as <
500 pﬁﬂj ) am no] pi peridine- 1-carboxylate; (2) reacting the
Cral kyl 4[ (2-chl oropyri di n-3-yl)am no] pi peri di ne-|
-carboxylate with chlorosul fonyl isocyanate to form
Step 1{higdhark): @tbﬂrﬂ-ﬂ@edﬂb@pyﬁ)i(fﬁ.?—yl)amino] piperidine-1-carboxylate
chl oropyridin-3 yl)anino]piperidine-l-carboxylate; (3)
reacting the G "al k . . . )
To a 24[f Fﬁ-ﬁmﬂﬂ)g%@ﬁ ?ﬂ"éﬁ@ﬁdl With aguechanical agitator and temperature

probe yvla} aharged Pigmeinoe- Bl@lofop;ﬁﬂh@@ﬂd&ﬁl@yliMOiéle—mp&S(ﬁﬁéiﬁﬂﬂfxylate followed

by IPf?%‘ rﬁ&%ﬂn}\ftﬁ{f%& g%&é(gl %‘f’%p n%lﬂ]%gﬁ fﬁ"‘tén %ntﬂ%oroacetlc acid

was charge: dipshe pmd‘,l,lxq: oyef;] %Opq > GRYSIRE ﬂémcrezaggprbmeﬁqtgre to2p °C (no cooling
used). mabertllmgnid@ geapleydbf NaBH, (0.95 g, 0.025 mol) was added. The temperature was

observ‘éd(tg nﬁ’fé’asg 'tﬁf' 28 '°E‘: (SISQ a 3U‘ﬂ)ﬁ1\%& ?%ﬁ%%ﬁ t? pelpqgtrdlgs'oﬂ'edw&npletely within

drne-T - car
this nrgeo';}lgs me(dzpdp(p tFaBHy agdifion was repeated, allowing each caplet to dissolve before

addinglihey@kn uhtit 4 eotaloaradightTaplepyidddiess adddy 6V i X4 B tird¥] LC analysis
mdlcaf’égcg 55%'1:? &gﬁ%ﬂﬁ@ aﬂilnsﬁgcl#lgﬁéﬁgﬁhﬂ{é Ryl tﬂ}% of10 wi% aqueous

NaO ZW%%(%Qdfd (tqﬂpq Ip@?t]lm %99)40'29@2 (lgq topling) oveerrlr{)emm When the pH of the

mlxtuﬂeHvasanJMQhé phadel Reré dllé\ﬁe(ﬂtd"ﬁéﬁﬁ@@ M®&isgara®d aqueous phase was 450
mL anécﬂ'@ a§s§ cf(ﬁ%}gd %S legaﬁlg S& %’r<e ? t’)r ogproduct The organic phase washed

Or Opyri
4- oxo- I pi peri di necarboxyl at 635 n the presence of
trifluoroacetic acid and sodlun1tr|acetoxyborohydr|de
to form et hyl

4[ (2- chl oropyri di n- 3~yl ) ar ni no] pi peri di ne-

-carboxyl ate; (2) reacting the ethyl

4[ (2-chl or opyri di n- 3-yl ) am no] pi peri di ne-
-carboxylate mnth chlorosulfonyl |socyanate to form




and in fact includes additional features not expressly
descri bed above, including but not limtedto the use
wofRoEareiscul ar sol vents and reacti on condi ti onBCTAIS2007/008702
use of particular reagent fornms (including neutra
fornms of internediates 2 and 3, and salt forns other
than HO salt forns), and the use or no-use of
particul ar separation or isolation techniques, and
ot her features. Several abbreviations, acronyns and
ot her shorthand is presented herein. Although these
terns are known to those skilled in the art, presented
below is a table sumarizing these terns: Exanple 1
iV-1(3
with bria the-th@ sépabitbd urganfiystitge ):vaaaﬁpaged “Khe, s%p&-aterdi Brineorasdtwas 275 mL

and L@ %%Qag%l?a?z&eg’ rtﬁ% 1:%% ﬁx%g%)é @le doduc Tt} iclsneewzlis 690 mL and LC
assay @g;@gpﬁdctbls-p@ng@lq@ &‘}ai gngz quf seductyely ? amrltpﬁoduct and 2.1 g, 5% of
startlng‘aﬁﬁﬁke 3ﬂh§$'¢1[dv€ brg HHRE waaben@ﬁ&awdt(ns G€rbatnteph e‘l“@cﬁre) to

ed act MI'BE
oo TR BT o B A 0 Ul ety o
until the waler sentent waerFO Me(mlt b KEdtitddtdna The sowtipn wascaneangrated to a

volum€4£ 176 mIHheRTHF (230 Mm@ Wevhs Aadd. TRiWdIaid e aé &84 dltectly for the

The slurry was aged at roomtenperature. To a
mﬁmmﬁ%ﬂ%&%%e 22 L 4 necked flask equi pped with overhead
stirrer, thernocouple and nitrogen inlet was charged

Step 2 @}hgg44§§nﬁocérb%§y§(@cﬁ9ﬁbp};ﬁﬁzn(-3€vl)§ni-z-n0]?>9:)e%69né-?lcﬁ;5dc§late

The sol ution was aged room enperature
The caprolactanrslurry sol uti on was added e CDI
solutlon o r 1-1.5h at roonrtenperatur aged

roo er ure over 1 h r after
reactlon s ass ed f t |t pro act am
acyl Qrz‘ﬁ*edl at @ H2808.5 L NEREt
The prperldrne heterocycle 3 (418 g; 1.25 eq) was then

added followed by E (419 nlL; 2.6 eq). The slurry was
heated to 60 0C and hel d overni ght at that

To a ltl_?ﬁﬁgé' Ay IQB ik H vﬁﬁpﬂ\ﬁl‘éc%él LG of %er‘i@e%’cure probe was

Viat | =%
chargofi i THE 2SRt e o7 b2 then shlogasulismp sosyanate (CSD) (30.7 mL,
0.353 anhdl 120anello Pwhs fdiledat addre tenaperatnrd @egligible Shvalierth)9PhEmixture was

coolestSAE’g Gg @\gﬁr@hemeeqigms Q&BL&M@%%S;%&%% g&g\% ,ﬁﬁ%‘%ﬂ (83.42 g,
0.294 meh iy S4PLiLs K& ot @élrtwn(waaSOO ppm) was
added Btzer eSZ(Dﬂrfng ))ena'dh elaaar mpmg fayedl. ARgxbthemmassaybeekrved during this

add.itid(%ﬁj%z %@P@w Ug’r%éllan Ih@?et?o(fydrf &Mﬂﬁeogo?uﬁdmﬁglﬁdfﬁcwysm
indicaeg,cpsugpp t%’d‘i’fifHP BB (oA o158 saEplmwes prepared by difption in 0.1%
H3POJ/MEEN/\@K)80) (anll rapmidrihjegfion bie thedaS Sidstkulinkon® iglicaed o1 mAjdr component.

After L(L }Sl"lgr? Ve, %b\fglgﬁ%%igd@eﬁlscﬁ'}ggﬁsgg)%@f {: ?6 E%%%Fig)g A(sgédn% e@otherm was
observed si}megch? watey rari@rsr)em@ﬁyqem |Tlrezn2m2netwasfqll9&reéé9 warm to rt

and agbgt ifprei4emalhe3p i laf EOR a9 X}Gpraxﬁnately 1. The hydrolysis was complete (< 0.5

A% mgérmégfag% lwgf.ﬂ €36ﬂ'ﬁ%[(ﬁ’tgf apéfr g%ft%gm ﬁ%ﬂ%&f(gﬁj Lgleaé'rl&h&% The mixture
was treghest Withd 0%madiaGQH] wntréa 9@n &le sopasated engpnicphgse was S washed with
brine (D@ n{e). The Wbrk-ﬂ:@ﬁbzﬁﬁ:dl‘ﬂ&&t%ﬂ atSOWC o Tkbitainbddiubilidy cﬁl”tﬂe product. The

separaggI g]%%lﬁl% %&P'_r'gi C é@OL Ss?'a%frelg wwatsdélHFe%r er%o é%IE 8F above sample
diluen € arirlaﬁleﬂe@mefédtlé&/eslse% of paedirct was preseut- ﬂ]he brine was assayed as
above Bhd toitRined néLBSiBle ﬁodﬁﬁdAfz@dtrdpﬁb dhing Rath IPAICHvasEdfducted at

anal ysi s showed t he fornatlo% of caprol actam

acyl i mi dazole to be conplete. The pi peri di ne

het erocycle 3 (5.0 kg) was charged to vessel B

followed by triethylam ne (4.12 kg). The batch was

heated to 600C and aged overni ght when HPLC anal ysi s

showed the coupling was conplete (<0.2 LCAP

caprolactaanDI adduct renalnlng) NWBE (49 1) and 10%

......... ~NN oA o o - o




The MIBE sol ution of conpound 1 (8.27 kg) was charged
to an inerted vessel through a 0.1 mmcartridge filter
wanaa7ceeent rat ed down to 30 L using partial vacuwse@ndos702
keepi ng T<40 0C. Ethanol ( 116 L) was charged and the
sol ution concentrated down to 30 L agai n under vacuum
at <40 0C. Ethanol ( 116 L) was added and the sol ution
anal yzed for residual THF/ MIBE content (none
detected). Potassiumtert-butoxide (1.720 kg) was
charged as a solid to the vessel and the m xture
warnmed up to 45C to dissolve all solids. The batch was
then concentrated down to a final volume of 58 L (7
m /g based on neutral 454) at <40C. The resulting
atmospHienicipyessties insler costiritivglunee canlitidresneil s watepv@tantOhis < 250 ppm
by KF l@&faﬁbﬁ Thd ﬁl%ﬁ'cp_s@talimﬁi ddd the Elu%?ﬂ%é’%g\éﬁéﬂ@& ¢l %mog%gs then
i ed under. vacuum a

all t anol béér h_? he solid
owef BT it e B e alseivg by §riipn. The qaka wasgised with 2
bed VOﬂ(lgnFJSBW%(EMﬂpi dryihg for 12 h at 50-60 °C under vaculllm t%le grozduct _u?ea was
- -1-(2,2,2-tri
ovintdl U 2t ARSI i |2
H-| m dazo[ 4, 5-b] py ridin-1-yl)piperidin
Step 3 eEthytén(Doxesd, eihyalod-d B inidusody \s-Eliphaan- 2y PpEetidine-1- carboxylate
Pot assi unal t Et hanolate af | A 250 nL, 3-neck round

bottom fl ask vvas equi pped with a nechani cal sti r682Et

and clals ter with nitrogen inlet and
t her rmcoup mpound 1 (12ddSAqy) and puncti | ou
et hanol wer e char gequ g the vessel.

suspen |on vva war ned._ i
suspens] %902%I t h&aE6Q3ds di ssﬁa o2

honpgeneous sol uti on was obt dfm@d when t hepFitRr naI
t enperature reached 38 0C. The tenperature of Hhe oil
To a 5¢{hey. theee-neck Medondysofllak egnippet emﬂm menhﬂmtzfl rmpitatat, e fux

condermasaﬂirt@ﬂﬁ)@iatﬁl‘é #6bOas J}hﬁ &Pﬁ’éﬁ@ ;Sfdé):]-h?ﬁ[%oo 0l%), urea of

step 2,56l ($h 88 <0 ORI S, [R5 )alﬁ'aﬁré ;1@1 LS Iii%}]mL) The

heterogﬁagommmtg@ed@chguatdd Ealdtmmd w1tEN§pI$mgia1ﬂ.M fritted gas dispersion tube.
After 1@&@@?&4@& 6224 B20ObRso1( 12Q1 ngt @g‘%g?g)ﬁg\%@sﬂ&butane

(dppb) D4 t?o@ nﬁsmg‘ﬁg)uﬁg{gf&ﬁdﬁ 6-‘?159 gt M Rugggseontinued for a
ﬁlﬂhefﬁgrm@d Toe pindnutiztes wasthen beated w83 60 @ledlix) for2a KA Retahis time, LC

analys1§ be ﬁie }Jelf&ow mTﬁﬁr&ﬁHR:Qte\ﬂ’aﬁ'Qé 5ep SCR% Fa‘{i;h' v\é)?&%dcl? o R&g&g material.

Aemosf ey R SEILE ¢5r it h o A ConBuER EGkAQ0 L -PrOH
dlstllla@rhaédaem gelleated UBACHRO0m LY aglematee (00UNL) vete sduedaadithe

temperéiﬁfegvl%s WastRRktahned °@ r AHSQlt 36 tnlf' S%ﬁ?‘ﬂg)&ﬁn Eheg%lag%s\%r/grlé Aowed to

resen
sepa.ratF et 5t 71 8“‘?&5’66%’58%% ye }F’H‘ém@) D65 3gHePus Yrstepderiesss Bhe separated
aqueoug yoluh®) wam¥5 oift aill 6@ ¢t Laampld wahdilyted D00 #ILhéfMleOH and LC analysis

indicat&P0. ’09?90' 195 6B BRobuel Fad Sdséhe L orgg&c%hﬁee&%s R8T GitR brine B x75

mL). Ai‘e%“[ drving PABIB Avfettps pondugicd.at atmospherie prassurgrwdensanstant
volume)capz)épmms 3myil thedwdt2r comer? whs < 150 ppm measured by KF txtratxon The product

crystaliffeitd E)f’bddéé aEndRz N do . ﬂ}%ys{ll%rg%gzals 'cXL(zcm LR dé ane yoluies gal o

assl um sa

ot
a"°“’e‘g‘éﬂ ‘i°rr§‘h%‘ ﬁ’&? £ 4t wag filtered gpd) Fls?cq%sm\ml Waﬁhpd “ch(zab)ect;volmnes IPAC
The solRDwds gnethpr alananoi @s50-50 b@aﬁﬂeﬁﬂn ffirost: f(’{cgzrg mﬁgr)IG h, A cyclic
an

Hrea w%éﬁ%g?h %fﬁ‘ﬁ@“?g%qw E%’I'M‘ﬁlﬁgosﬁe ‘svp_lﬁar ged CDI

(11. 53 g) and THF (110 m). The contents of vessel A

were transferred to vessel Bgpver 50 minutes and the

m xture in vessel B aged for Ih. At that point HPLC

anal ysi s showed the formation of caprol actam

acyl i m dazole to be conplete. Piperidine heterocycle 3

(18.2g) was charged to vessel B followed by

triethylamne (15.0 g). The batch was heated to 600C

and aged over ni ght vvhen HPLC anal ysi s shovved the

I O ASNSAN o

o o,



neutral Compound 1 of 31.95 g, 99.1% 98.8 LCAP. The
MIBE sol ution of neutral Conpound 1 (31.95 g) was
woanranevat ed down to | ow vol une using parti al PCamIS2Nu7/008702
and keeping T<40 O0C. Ethanol (240 ml) was charged and
the solution concentrated to | ow vol unme agai n under
partial vacuum at <40 O0C. Ethanol (116 L) was added to
bring the volune of the solution to 420 ml and the
sol uti on assayed for neutral Conmpound 1: Result: 30.3
g, 53.5 mml. Potassiumtertbutoxide (6.3 g) was added
and the m xture warned to 45C to dissolve all the
solids. The solution was then concentrated down to a
final- volume of 210 m (7 rnl/g based on neutral 454)
Step 481 -ptdddidin-Yagl- I, 8stikyidr QIS kndidiyo MRS b 9@idesl 2L shel diRyarochloride
tenperature for 2 hours and the solidcollected by
filtration. The f(%%fr cake was washed with cold

et hanol (100 m the solid dried under chun1at
40 OC. Yield =/3 g, 87% Exan'ple6- [(/- . -Difl
uor op heny - - -1 -t i uoroethy a NHCH y| |

- - OX0- OH, H,Q, EtOH HCl

di hydr o- | —é—ﬂ%—py-r—o—al—n—a—-y piper |dwe | - car
boxani de, @%l um s&i iClethi@hol at e o%pr ol act am
HO salt 2 (8 kg 5.60 kg caprolactam HYl salt
based on 68 W % assay)) was charge to an i3nerted

To a MRSAA! tthedhédk REEAAGSe bﬁecﬁﬁ‘i’ﬂmti inRlcR¥hiBaM fBtatdr, %}hx condenser and

temperéle prober A Bhared Mo S TGdEe Pate J SR ;f%ivs 04 804 3648 mmor, 100
mol%)/fedlonied Bydit€IH (1@ mIadnTottheresihtentrsburin wae 9dd¢d BuegasiNaOH (13 mL of

50 wt¥Psollilen /&luiéaaﬁlﬁol@tmﬁ%la'ﬂﬁ)/@ infmsNowed hbrs) and the mixture was

et A AR R P ERA LB SHEP Sl erbn SRS o e et

urea apdsfwmaBofodf ¢l cinine t produdty B anisamplel Wifd pregpareéihby dilution in 0.1%
H3POM@IEQIIN (RE36Y efW@l@r (&5 880G RN ARAGRE (B &1 (';) \gglte QMH%B aHELtﬁ'e mixture was

IS sho he coupl co
agitated 15y 1§ mip ThGRche egRrscrrp allay ad Hgiepa%ét ReptspEiRtegREvEeH volume was
41 mI.aqLQibuE sampie wwduldte@?iﬁ 10 mbrof abddedilaent antid (phasigss indicated 0.26

g, 5% of B%cﬁ&:@ %as }#@seﬁf Iglg'ﬂi' &89.13?&18 %ﬁ%ﬁé’\@&ﬁ% @g%%‘ n‘lqé(;i 6Q2P sample was

S cit C ac
ditute gy | o‘HL(‘?f gboxe E)lue#r@ldpwo?nqlxﬁ%s iedicated feblig BRs ef product was
presenwa@zébtmpld dnfing) oiitht -PrOE vedsgestidactet af etmBsphsas peessutel finder constant

volumP! co“‘ﬁih%ﬁs h)e \;Q@NEE%%NQJ '115@ EH"P%%QSL&&& h% I&F Qujagélf The volume

€ ca ro act am I mdazo

was adlustedl Fa HOD min and BISEICE TR AL R aFaah 30 36 nHAg i i- PO (5-6 N, 20
mL, 0400 @awls600 hidl%) aeischddad ycaléing)an 1ﬁﬁhﬁﬁm®ﬂﬁtd‘i&tbﬁpttat3 AZter cooling to

1t, the éluﬁ-ﬁ' {vhs Hidr LRI ﬂx@:ZJakLr)Was'_llgl‘sgg By b%ld chg&nl%/s[r F‘grqﬂ The white solid

t1on gave an assay yi el
was d%edzvn R graceumsoyeng@, §0{6GAIE uagder a @me@aﬁw@m@r% h. The title pyridine
heterodyche pis-HCH az10 veasashiained ad hevhifBEoliD (3154 en@pTs mas gﬁlng 89% isolated
. ) s ged to a vessel through a
yield, mréé%g d?“aé‘g“é‘%’fm:ﬁ tlﬁgﬁgﬁggi centrated down to 30 L
u3| ng t i al vacuum and keeping T<40 OC. Ethanol (116

L) was k@rteew‘@naonhes Besin dosembedomddiinstzated wihwaference to certain
particu}d} dm @nﬂéq 'e@ 16854 B &t wﬁffg Eattﬂmnous adaptations,
(116 L) was e sol ution anal 3
changgsemiodi atl?FHF/SWSBEuﬁm éC]GEOEEG oeddditipog aﬁmoucdures and protocols may be
Li d a9 th
made \Lﬁll;éutkaéggléﬁgq}c‘r& tﬂ%%}légénad’\%gg Qﬂl?:%ﬁ%ﬁ]@%t SPO SSO e eﬁ‘ectlve
dosagealotherdhamithe pﬁrtmttbatchisamstsheﬁ)rhhdmntabavmagdmappli)cale asa
final volume of 58 L (7 m /g based on neutral 454) at
<40C. The resulting slurry W%?‘ left cooling to RT
overni ght before filtering. e filter cake was washed
with cold ethanol (25 L) and the solid dried under
vacuum at 40 OC. Yield = 7.97 kg, 84% Exanple 7 (3] R 6
) - 3- Ami no- 6- (2, 3-di fl uorophenyl )-1-(2,2,2-trifl uoroeth
yl)azepan 2-one Step 1:
ChI or o- I-(2 3 d|f| uorophenyl)et hanone n- HexLi To a 5

1 4 o




the two

phase systemwas transferred to a seperatory

funnel and diluted with IPAc (2 L). The aqueous was
woubto7anesot he or gani ¢ washed again with IN HO ¢@Tis2007/008702

followed by INNHAOH (2 x 2 L) and finally with water

(2 L). The organic was concentrated to an oil. Assay

yield =

78% The oil is then diluted with heptane (800

m. - does not all go into solution) and stirred while

cool i ng

to -30 OC. During cooling the oil turns over

to a crystalline solid. The slurry-is aged 1 hour at

-30 0C,
pr oduct

filtered and washed with col d heptane. Desired
isolated in 7 1 %yield (154 g). Step 2:

fl.uorophen nyl ane tol uene
consedighéy S e Lhi0RE AP B M B SR i fonany of the
1ndlcat@¢hﬁ01vmh.)hmlﬁdimﬁe df tHe idventiodGniidhicd aBbid. rllﬁgw%dg{e specific

pharmim %gl

this was added vi nyl magnesi um brom
r8~°rP°GS%S MSETVPARIH PRiaseordingtio e defrending 8p@Ghe particular

active &bhpourtddnBleetcd aridih@Ihdr earcr Hrsddt %ﬁﬁﬂac\@ﬁﬁ@ Labrfer® as well as the

and assayed for conpletion ion1s

gr ees
type 0&% Jadign and pnedg qﬂ@dn(lgggamg erplbyed,cansf such exipdcvedavariations or

differefi66Sh ¢
T gan [ﬁg@fe)sém&igﬁgg ag |l%1tg§\n ?%ﬁ%ﬁ%ﬁ %'%%"5 ﬁ&%ecfsoarnldé?@‘&lces of the
presentinvertiqn- Jit issingandedrthbietee bibatthe igt@naonib: defiled\By €e scope of the

claimspith Elopr FAEDRE G o SRREPEIR B e 7ot rsersigore.

al cohol

(210 nmmol ) in toluene (400 nmL) is added IN

NaOH (400 nmlL) and the two-phase systemagitated for 4

hours at
assayed
aqueous

(400 ni).

roomtenperature. The organic |layer is

by HPLC for conpletion. At end of reaction the
| ayer is cut and the organic washed with water
The organic is concentrated/ azeotropically

dried in vacuo and used for the next step. Typica

assay yield over both steps is 89 % Step 3:
N-[(32)-4-(2,

3-di fl uorophenyl ) -5-hydroxy-1,|-di propi onyl pent - 3-en-
-yl]Jacetamde A 1 liter 3-necked round bottom fl ask

equi pped with a vacuum N2 Inlet, tenperature probe,
addi tion funnel and septa was charge with Pd(QAc) 2

(392 ny,

1.75 mol, 2 nol%, DPPE (835 ng, 2.09 mmol,

2.4 nmol% , N-acetodiethyl nalonate (43.8 g, 201 nol
1.15 equiv), NaCet (1.20 g, 17.5 mmol, 10 nol %, and

fl ushed

with N2. The addition funnel was charged with

the substrate vinyl epoxide (33.6 g, 174.8 mmol ) in
100 nL of toluene (KF < 300 ppm. To the reaction
flask was added 500 nmiL of toluene (< 300 ppm) and the
resulting m xture flushed with N2 and stirred at room
tenperature (20-250C) for 10 mn. The vinyl epoxide
sol ution was added over 5 mn and the resulting

m Xt ure

stirred overnight( 6-10 hrs) at room

tenperature (20-250C). Tol uene (140 nL) and 1 N HC
(140 nmL) was added to the flask and the biphasic

m Xt ure

transferred to a separatory funnel. The

organi c |l ayer was separated and washed with 140 niL of
1 N NaOH, 140 nL of brine and 140 nL of water. The
final organic layer was treated with Darco- G0 (2-5
grans), stirred for 10 mn, and filtered. The
resulting solution was concentrated (T= 20-25 0C) to
about 300 nL vol unme. The sol ution was heated to 40-45
0C and 600 nlL of Nheptane added over 20 min. The
slurry is stirred at 40-45 0fg for 30 min and al |l owed
to cool to roomtenperature overnight. The solution
was filtered and the solids washed with 2 x 120 nL of
8:1 n-heptane:toluene. The solids were dried with
vacuum and N sweep(70 %vyield). Step 4:
N-{(32)-4-(2,3-difluorophenyl)-1,

I-dlproplonyl 5-[(2, 2, 2- trlfluoroethyl)an1no]pent 3-

o 1 T L — o I 1 o ~ 7 o~



0C. The reaction was diluted wth 250 nL | PAC and 150
nmL H O. The aqueous | ayer was renoved. The organic
woOayerizesdas washed with 150 nL I N NaOH and 150 RCTAS2047/008702

aqueous NaC solution. Assay of the | PAC | ayer shows

92 %yield and the solution was concentrated to 150 niL

vol unme and 375 niL DMAC added. Step 5:

N-[6-(2, 3-di fl uorophenyl)-2-oxo-1-(2,2,2-trifluoroethy

1)-2,3,4, 7-tetrahydro-|H azepin-3- yljacetan de To

the DMAC solution of 6 (55 g, 114.49 mmol assay, 475

mL vol une) was added Lid (14.5g, 343.5 mmol) foll owed

by H20 (6.1 g, 343.5 mmol). The sol ution was aged at

- 0C for 12- 14 hours (after 1 hour at 112 0C a

“ﬂiA&ﬁgﬁé”%ﬁA: b{ ate forns). After cooling to RT, 5g of

Darco was added and the solution filtered through

Sol ka-Fl oc. The filter cake was washed wi th 285

| PAC. Fhe orym mcesa faythe RigRaraten of N (3R2.66)-a:(3, 3c@8|ueu>phenyl) 2-0xo0-
. t
02 ekl 485 RS Al S Briinr

yhpipé¢ridire-d xaarkastaod dey stahi mesesmonm@mactthg BRyMi3cahinped-(2,3-
B TN N —

2,3-disyro-ditE intdazofdl S+bipyridie0dihydrochlonide ifiGhe pesance)of 17He
tol.ue olution (45 g, 110 mml of decarboxyl at ed
caﬂxnﬁg%gﬂgﬁfghas treated with trifluoroacetic acid (143
mml, 1.3 equiv. and a yellow oil separated fromthe
toluenﬁ solution. The_.reaction is ed at, 85-90 0OC for
0

12-15 four s ‘bBRACRSSRT theRIERaratien gy Poassiuabsali thanajats form of N-

3R,66p6.(23-difublopaBayly 2edk o 2@@-&&1@&@%&?&9)3 ] -2.3-
u Star |nl - g?l 19and d?ﬂuted mntholPA 38 )HF qghe 23

dlhydfsrﬁé el es-blpridipd AP ippriding 1 qesleyxangide, sgid) proqess somprising the
steps gfesul ted in an emul sion, so the batch was charged with

10 Wt %celite, filtered and the cake was washed with

180 nL I PAC. The aqueous phase was cut at this point.

T, 25 L 225
AR B R R GO Bihbehentin 2822 o) ' The
S@iﬂlﬂbmmhjdmeﬁaﬂ—ﬁmdlydfmhlcgﬁe%kﬂ@ex&ll qd-piperilliniy-2,3-

bt RRERRLL R e e od g e o 411

ofardonyddiuniiazole; hept ane was added and the slurry
cooled to O OC. Filtration and washing with 0 0C 7:1
hept aner | PAC (150 nL) afforded the product as an

O(Qb WoldtigSl[(IR,65EH- (5 3- dlﬂuoroghenyl) 2-oxo-1 -(2,2,2-
dlfluorogRenyl) oxo- | - 2,2-trifl uoroet

0?‘3%"321 Jazepagt 3yl gk prlad-difiiirod mﬁzﬂﬁﬁ-b]pyndm-l-
3y1 Rep e - Arbbsihdide; Bighy! benzoyl ) oxy] pr opanoat e
(dl-toluoyl tartrate salt) To a 288 nl di oxane
solution of the Step 5 conpound (36 g, 99.4 mmol) was

i e

driflyoragtipazepan3 -4 Bexadddditgrido-il Beimpidazelf5sh pgridin-1-

g idthe 1o RS, (A ot Bl o s e e

dndoxilie, proadsiune Hydrogale] potassimn metkbxide whdl PoRSHutiletiddde, in
NgCI and as ed.for product (25.4 g, 79.3 mmol, 80 %
ARE REFSRGq ethamol: o) ution was concentrated to ~10

L/ kg of an1ne and then solvent switched to I PA (~762
mL total volune). The KF of the solution was adjusted
to 4000 ppm and then 2-hydroxy- 5-nitrobenzal dehyde
(7.9 mmol ) was added fol | owedcby

(-)-0,0" -di-toluoyl-L-tartari¢ acid (158.6 mvl) and
the resulting slurry was aged at 65 C for 130 hours.
The slurry was then filtered and the solid washed with
| PA. Step 7:

(3S)-6-(2, 3-di fluorophenyl)-2-oxo0-1-(2,2,2-tnfluoroeth
yI) 2 3 4 7 tetr hydro IFLazepln- 3 annonlum

o . A A 1




results in ~20:1 ratio of transxis forns of the title
conpound . The solution was diluted with MIBE (100 niL)

wana7tikex1 | N NaOH (80 nL) added. After the phaBeTais2q07/008702
t he agueous was back extracted with 70 nL of MIBE. The
conbi ned organi cs were then washed with 70 niL of
brine, cone, to 25% volune and filtered. The organic
sol ution was concentrated further and then MIBE was
added until volume was 30 nL. To this was then added
15 mL of MeOH (KF ~1500ppm . After heating solution to
50 0C, 1% seed of the title copound was added fol |l owed
by a 2 hour addition of 5N HO 'in IPA (5.6 nm., 2.2

equiv rel atj ve to cig formassa This was then age
1 'hour 3at 56 MESHRAOF fhepragimien %/‘)o the peiassiumaltathane ?ate form of N-

[(3R, 66')}6{(2,3 ~difluorophéfJIpe-B@- N, Q%&iﬂ%et@l&%&aﬁ nylfhgé oko-2,3-

dlhydfg\ﬂ@*" ‘Ilﬁ’téz @é@j@?‘ﬁ?‘c’g?ﬁmﬁ%&l% %W@m@m&a\d\mpcqsssmmpﬂsmg the

steps ofenperature to give the title conpound as an HO salt
MIBE solvate in 85%yield (5.37 g, 99%ee,). Exanple 8
2- xo-1-(4-piperidiuyl)-2,3-di hydro-1Jy-imdazo[ 4, 5-6]

rede i
201 (2- gﬁg golfg%l/? Iag-hﬂé!g ()%f% glrﬁur?gjphenell) 1d$ %2T car boxyl a
ttet oweﬂlwa@m@éﬂee hy&®pchlosilk and 2-@pe t(dipiperalinyl)-2, 3-

1 1Galk: at s cha
rﬁ_—’lﬁ%ﬁﬁoﬁg im byr @F‘% %?@rocfﬁo&dg Hmresefﬁgoﬁ& &
a%#@oelb’hyimﬂamle,-m peri di necar boxyl ate (55.5 g, 0.324
mol, 110 nol% followed by I PAC (500 nL). The m xture
becane honogeneous after 5 min agitation (16 0C).

12) felamg)Ne[é?»R 6SBG+(G %Muatopgenﬁsl@ -o-1-(20%-mol %9 was
over causli n an i ncrease

Qgﬁ "rpénf Yés‘{ g?ff){“hc? %8’6‘D’F1ﬁglﬂsl§6 azofh§rhlpyridin-1-

M)pamidm’ey Doamoy e dtew(th 3 Bnfhoufld %éécter@ lfron%é&aga&r@tm.

W% added as. a solid over 5 mn and furth I ncrease
P st re hysirexid w%l%mm?@de @fd potassiumriethoxide, in
age prekdéeR of ehANMl. Xt ure was cl ear and honogeneous. LC

anal ysi s indicated consunption (< 0.5 A% of

3-am no- 2-chl oropyridine and formation of the

al kyl ag ed p f aqu

was added t%gﬁ%gﬁnfdétﬁgle}%a&gffg &118)\%%5{ Ews'ﬁwtég_'"n of N-
[GR.6910c(2pi1diflucrorhenyRt2rpro e, mgnﬂtmmiy@mame sl]ad-(uksl2,3-

dlhydrd—msiﬁﬂﬁ{ﬁ)ig 8:5‘ ;ngmgﬁl 83@ g@néﬁ% Sl\ga%gggag%w@terﬁ_a% L ésﬁq%%lprising the

steps OfSarrpI e was diluted i n 100 mL MeOH and LC anal ysis
i ndi cated 0.23g, 0.3% of product was present. The
brine was assayed as above and contai ned negligible

phodenting (BReS)-+3eqrhinods-y2,8aifliléoph&yD-Yqs 2cnanduct ed at
@Prmﬁ f) I e sur wd&g c&nst ant voI unme conditions
POTHE WP ride a5h2-9pen In(A-piperidinyBt2.3n.
angdmalmmﬁaws ik AE1BRrd Gk ’
gl&g m&f g} Cb]?)9162230 nl%ﬂ'l was adﬁggﬂg?ﬁsgﬂ%%ﬁ}t&} on
dymidaze ly for the subsequent step. LC analysis
gave 84 g, 101% AY of the desired reductively

@k{o ated_product and KF titrati on gave water content
155t NIRAR.60efr (2 Bdiflupromhenyl)-Brampt 1-(2,2,2-

ﬂ'rﬂdo?o& %{z@ﬁ - Ydx di L a
m,l érﬁggq}rﬁggizl\éortdn t egfelfl-%\sl}z1 eq?ﬁ‘tp%éﬁ)y\'i\’}/df‘hﬁ'
&Wﬁé@%ﬁﬁda‘l‘aﬂé@mdmamhd tenper ature probe was
charged 3-am no-2-chl oropyri di ne and et hyl
4- oxo- | - pi peri di necarboxyl ate foll owed by | PAC. The
m xture becanme honbgeneous afger 5 mn agitation (16
0C). Trifluoroacetic acid was charged to the m xture
over 30 s, causing an increase in tenperature to 26 0C
(no cooling used). After 15 min age, a caplet O NaBH
(0.95 g, 0.025 nol) was added. The tenperature was
observed to increase to 28 0C over a 30 m n period and
the capl et dlssolved con‘pl etely Wit hin thIS tlme ThIS

1. 1 LL T 1 o



approxi mately one-third original volunme. Fresh | PAC
was added and this process was repeated until the
woabeErizeont ent was 110 ng/ni by KF titrati on. PO®US2007/008702
solution was concentrated to a volunme of 170 nL then
THF (230 nmL) was added. This sol ution was used
directly for the subsequent step. Step 2: Ethyl
4-[ (am nocar bonyl ) (2- chl or opyri di n- 3-yl ) am no] pi peri di
ne-|-carboxylate To a 1 L three-neck RB-flask equi pped
with a nechanical agitator and tenperature probe was
charged with THF (250 nL, KF 35 ppm H20) then
chl orosul fonyl isocyanate (CSI) (30.7 ni, 0.353 nol,

1 nol .9 e room tenperature (negligible
égf?f’éf-lrf? Sgﬁﬁ%?&%d% R REPRETb-2 -%Ofk&%a
l@muwb&rh 1Jd26p&0h 2@k 0213 1 &nﬁr ﬁﬁhd -
83. 42 g? gp294l#rlr:{)‘lpJQ 100 @y&& AC (&fﬁh§pl
(ﬂ peridingqt-crbaxgmyde Hithta Wmdfﬂ@tﬁcw&rﬁomt@mteﬂ-
Miftbxid
e s B8R, fomsiRRL Al AR oty ethopide in
2he gyesengsoef etloamol end wiatasf the am ne sol ution addltlon
LC anal ysi s indicated consunption of the amne (< 1.0
A% -sanple was prepared by dilution in 0.1% HaPO
ZMeCN $.70: 3@) pracebsifapihe prepaeatiorost the pblassilua saltSolvabeform of V-
ndi g at one. myj cOo t..After. 10 mn, er (30
(ORSHS E3 By G B eS8 B Righioraind o3 A b daro-2.5-
dihydrex®i-iaidazofdss-blpseidue d-yipipatlind  e-capforbmadl] ishidProtd¥B Yomprising the
t enp. 17 0C). The m xture was allowed to warmto rt
S1PS %%nd aged for 14 h. The pH at EOR was approxi mately 1.

The hydrolysis was conplete (< 0.5 A% internediate)

thin 30 mn of the water addition as nonitored by LC
Sab Sz CRhBsTs wrinesbrider-ditbimrenbonon -GoB@ag - NaCkH

ltﬁhhbrdéh') age ] bhshg&%mhee afll QB(EJ Cmﬁgﬁe D:2:3;

washed r|ne The wor

é’flhfﬂbodéf-mld@ﬁ@ﬁ‘k% lpmwlhydmcblmdn én rhequame ofig,1°-
SR, cﬁ‘ % vol ume was 500 niL - 100 niL sanple
was drfuted In 1 nmL of above sanple diluent and LC
anal ysis indicated 1.38 g, 1.4% of product was

tef feibling G RRSER- BB En B2 @R PAC was
ctnﬁdomewlmqiamﬁ;pnezr-'(x.omsesﬁangdxmdﬁnnﬁ@m%mBtb]isgma -
ditions ¥%é) g éer content was < 2 m KF
DtIbRg R 1 Frboramide Vifh caompauad sHsciled &g apiagsinayer
banoaad rpa.taedmhohydrsxmel PUTESIt SR tRbdiQe\ah %&ﬁ:@ﬁlﬁltethomde in
fore the roduc@uyrea was col lected by filtration

ePESRY ﬂFPﬂE WAR 2 bed vol unes EPAC. After
drying for 12 h at 50-60 OC under vacuum the product
urea was obtained as a white solid (81.41 g, 85%
i sol at®d yi 'Ellﬁproggss\ﬁfq}auns} dpprtBer qompyising exposing said ethanolate to
water td f&x%‘l ¥Hixed éﬂlahct’li(ﬁr/%yldﬁté %rﬁ?&?ﬁ(ﬁ%gﬁg rgt qi cﬂﬂhoyolp)ngﬁ}ﬁ)—Z oxo-1-

eridi ne-1-carboxylate To a
(2,2,2- Wlpmﬁihxlba@ewa%wl]eﬁﬁzmec&wdmydaoﬂ&hmdazm[n Salg]ptyzitior-1 -
U r and tenperature probe was charged
prqmﬁg&%c>§&?§g§§§Eg’ 0.300 nol, 300 nol%, urea of Step
2, above (32.69 g, 0.100 nDI 100 nmol %, and z-PrOH
(KF 1415 ppm 320 nL). The heterogeneous m xture was
agitated and purged with N2 using an Mfritted gas
di spersion tube. After 1 h, the Pd(OAc) 2 (0.224 g,
0.001 nmol, 1 nol% and bis-(di phenyl phosphi no) but ane
(dppb) 0.854 g, 0.002 nol, 2 nol% were added as
solids and the N2 purge contgpued for a further 30
m n. The pink m xture was then heated to 83 0C
(reflux) for 24 h. After this tinme, LC analysis of the
yell ow mi xture indicated > 99.5 : 0.5 A%ratio of
product to starting naterial. Atnospheric pressure
distillation of the /-PrOH was initiated and conti nued
until 200 nL ?- PrCH dlstlllate had been coIIected
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To a 100 nL three-neck RB-flask equi pped with a

mechani cal agitator, reflux condenser and tenperature
wonreya20f@s charged the cyclic urea made i n St epCBUS2007/008702

above (4.80 g, 16.48 mol, 100 nol % foll owed by EtOH

(10 nL). To the resultant slurry was added aqueous

NaOH (13 nL of 50 wt% solution diluted with 12 nL

wat er, 246.0 mmol, 1500 nol 9% and the m xture was

heated to 82 OC (reflux) for 14 h. LC analysis

i ndi cated consunption (< 0.5 A% of the cyclic urea

and formation of the am ne product 3 - sanple was

prepared by dilution in 0.1% H3PO4ZMeCN (70: 30). Water

(25 nmL) and /-BuOH (25 nlL) were added and the m xture

was agitated for 10 mn then the phases were all owed

t o sepér at eThd hecsspaiicdsie afutbausommising ex@sing shidiéthanolate to

water AR Bl L 4P T 803 S hoibons ) 2-0x0-1
(2,2,2-pﬁhmomhylympmp@nanqa-meuﬁhmbwmimmzéﬁfh,ﬂb]pyﬁa%1-
|

I)pi .isggpl masﬁg luted in 100 nL of above dil uent "and

YUPIPEMEHICHOCE NS cat ed 4. 13 g, 86% of product was
present. Azeotropic drying with /-PrOH was conduct ed
at atnpspheric pressure under_ constant vol une

condi t§-ons {HRrPgess i tha PrparasionafV-UER,6DE-(hndifluorophenyl)-2-oxo-
1-(2,2, PRAALGBEH i L @oxd DS, Bge 1 @’%0 8 39:%81 1-
( . 100 nL ang»ﬁageg) a?e%y%glrzla u?)éJgfgl %1% t%)M?eréc EAES S’gp 1
Yhpiperidine: begghoramalensaid progiess comprisingreacE g (FR5S)-3wasino-6-(2,3-
di . In0i: ' ' Mhi ipitate. .After
luor GO 2 R d R 0 Y B By B i S e
carbonyldiimidazedaitoforth axapedactain acybintidRzalklintdineedidtif mdshbn thacting said

intermfie Silto4 ol . o RRUH TR BT i d FrtreldRs ety
dihydraghlaridgas obt ai ned as a white solid (5.54 g @78 wt %

giving 89%isolated yield, with the residual W%
consisting of NaCl). Wile the invention has been

descrited aA@rodessifiritaé Bebpation oEHIRS SRERiIR sSEEindh 4 ate form of N-
e

icular embodinents thereof, those skilled int

[(3R’6@%'{%"5}3%@%&’&%%%&(%21‘3@1130%%1)&@%@-yld%ﬁ?gevsq-zﬁ-
dihydrdY0HLifri@4o] £5 D 1pSlint 1-{ BbipeRdinedebabhb Q’ﬁideo%]ai&‘?fgcteéso&%pﬁsing the

f procedures and profocols nmaybe nade w t hou
Stepso"geparting fromthe spirit and scope of the invention.

For exanple, effective dosages other than the

particul ar dosages as set forth herein above may be

Sbpractiang BRLS) ScaminogtéAaliffiorophermtl)-0+(8,2,2+ t he

' of . | treated f.or..any of
Y Do 9 o BB SR P ERRES IRt form o
Fandplagtantac) dmilazblekdstermediatehe speci fic
phar macol ogi cal responses observed may vary accordi ng
to and dependi ng upon the particul ar active conpounds

Elreastiag sid iwtaeilrileéiatd hﬁh@-m@lﬂ?@?&ﬁdi?ﬁﬂ[@ﬁﬁ&ﬂf&ﬁ}g_
rrier S . .as, the type of fornulation and node
%ﬁmgzﬁ#ﬁ%gﬁ?gﬁﬁﬁﬂhgﬁﬁPgégﬂﬁgand such expect ed

variations or differences in the results are

nt I | p_accordance with the objects and
@3&@%@3&#3@ -r(%éeQa‘ﬂuPWBﬁwlbﬁromr{i(%,zizqt ended,
tritRioed I ) aePat-31 1R 4L (MBI 2, B 1H; §fEi- [ £ 1.
G e JazkD W?ﬁ (R 3RO A DN 4 B RS
Yhpigepdisedcaskoxrpida ndas i s reasonabl e. WHAT 1S
CLAIMED I'S: 1. A process for the preparation of -[(3
, 65) -6- (2, 3-di fl uorophenyl) - 2- oxol - (
2,2,2-trifluoroethyl)azepan-g% yl]-4-(2-o0xo0-2, 3-di hydro
-l Hirnidazo[ 4, 5-b]pyridin-lyl)
pi peri di ne-I|-carboxam de, said process conprising
reacting (3i?,65)-3-am no-6-(2, 3-
di fl uorophenyl)-1-(2,2,2-trifluoroethyl)azepan-2-one
hydrochl ori de and 2-oxo-1-(4-piperidinyl)-
2, 3-di hydro-1/f-im dazo[ 4, 5-b] pyri di ne di hydrochl ori de



(3) reacting said
N-[(3i2,65)-6-(2,3-difluorophenyl)-2-oxo-1-(2, 2, 2-
wonrbdiea9oet hyl ) azepan- 3-yl ] - 4- (2- oxo- 2, 3- di hy #COAISEHOT7008702
i dazo[ 4, 5-b] pyridin-lyl) piperidine-I|-carboxam de with
a conmpound sel ected from potassi umtertbutoxide,
pot assi um hydr oxi de, potassi um net hoxi de and potassi um
et hoxide, in the presence of ethanol.3. A process for
the preparation of the potassiumsalt ethanolate form
of JV- [(3
, 65)-6- (2, 3-di fl uorophenyl)-2-oxo-1-(2,2,2-trifluoroet
hyl)azepan 3-yl]-4-(2-o0xo0-2, 3-

di di dj | -
i fas SN R d E Rhodpieed B2 1) °
mﬂhmrcmghﬂ&zapzﬁﬁiseﬁ} Ao, Mu@&mwgﬁ ¥d-b3 yndm-l-
trifl uoroethyl, zepan -one hydro ori dé and
ngl@géxpdleﬁ-lpqaﬁwaml 9 Wit ng ectgd/from potassium zert-

‘butskidazstdsshmb hf,’élxrdxfh& E% X !}s/ﬁér?ﬁﬁ&ﬁhﬁﬁb qu gﬂgg%l%n ethoxide, in

presence of 1,1 - car i m dazol

rtbg PrsApce 9f{eshanod,

S)-6-(2, 3- dlfluorophenyl) 2- 0X0- l-(2, 2, 2-

trifluoroethyl)azepan-3-yl]-4-(2-oxo-2,3-dihydro-1Him

i dazo[ 10-5- byteress or thieprenarasiandfithe potmasibmxaaiti cieanoldié1 form of N-

er{ but ox
58 s e A B e P VTR
dlhydrgatlﬁb;muﬂgzo[ﬁxﬁ-b}wnpn'eiﬁd)p@aﬁdnﬁ- haatioxarhide) spilq66s8s E@hprising the
steps o hhe preparation of a potassiumsalt sol vate form of -
(3 ,69)-6-(2, 3-di fluorophenyl)-2-oxo-1 -(2,2,2-tri

quoroethyI)azepan 3-yl]-4-(2-o0xo0-2, 3-

' di n-1 - di ne-1 -
Sol s Ul PR Tatina & Goiherompontit 15600 % o - (1)
rteiflabrorthy()ékchaf-2bné hdiobRofidé and1di fdatbymRI MR GIL to form a
- trlfluoroethyl)azeran 2-one hydrochlori de an

fgﬁs?iﬂqtmwc Yiipudazoleptgrmedste, di hydr o- |

-i m dazo[ 4, 5- b] pyri di ne di hydrochloride in the
presence of 1,1 ' - carbonyldiimdazole; (2) isolating
(%X rgpcting yaid intornmedigte Wit okery(4ypipendinyl)-2, 2-dhriro- 1 H-

t 4- 0x0- 2, 3-di hydro-I Him
1&5@%&1&(9%@%’%&1&@8 §'P ﬁ%}’yciridse?%l ne- | - car boxam de;

and(3) reacting said

| 2,2, 2-
t ril %%étl Flff 32 3 %ﬂﬁ?,]fo?, y’ ) &°2P*§Qar%_\(/dr o-1Him
|tmlﬂ2¢1p4th5(1)bq:qwg+3dyllj-4]:(2 -k Q- Blmydn‘onﬁ-llmﬁadzb@a(t ! thB]ﬁﬁ-adm-l-
Se situmcter ut oxXl1 dae
b e e R e 2 o R R BB s pogestam deri
dutoxidea] pptasslumﬁqqmaae NiRasefune reaitRliderdifé ﬁ&&@!um 2thoRide, in

ocess for reparation of.- the potassium salt
B 5eep 8F ol

[(3/.,65)-6-(2,3-difluorophenyl)-2-oxo-1-(2,2,2-triflu
oroethﬁl)azepan 3-yl]-4-(2-o0x0-2, 3-
di hyd d: | H4 BrepssDiox the Plepyratign of Rppiaspiupesaliioheats fararof N-

[(3R,65)B*@IH- dﬁluoge/?iiﬂéngi)%ssgﬁ 150108 Eﬁﬂé&ghﬁ*‘?{%%%ﬁﬁe% 1 4(@ 0X0-2,3-

reactin
dihydro- {12'12“@'42 4 \5fh]w‘béthw}’l)?mze@aﬂ-ﬁc@h@(mm procelss anthrising the
steps of2- 0X0- | - (4-pi reridinyl)-2, 3-
di hydro-1/f-im dazo[ 4, 5-b] pyri di ne di hydrochl oride in
the presence of 1,1 '- carbonyldiim dazol e; and (2)
reacting
-[(3i7?,65)-6-(2, 3-di fl uorophenyl ) -2-oxo-1-(2, 2, 2-
trifluoroethyl)azepan-3-yl]-#& (2-0x0-2,3-dihydro-IHim
i dazo[ 4, 5-b] pyridm1yl) piperidine-I-carboxanm de with
a conmpound sel ected from potassi umtertbutoxide,
pot assi um hydr oxi de, potassi um net hoxi de and pot assi um
et hoxide, in the presence of ethanol and water. 6. The
process of claim2, further conprising exposing said
ethanolate to water to forma m xed ethanol ate /

Y Y



pi peri di ne- 1-carboxam de.7. The process of claim3,

further conprising exposing said ethanolate to water
woaod7aresda m xed et hanol ate / hydrate form of PeETUS2M;7/608702

S)-6-(2, 3-di fl uorophenyl) - 2- oxo-1 -

(2,2,2-trifluoroethyl)azepan-3-yl]-4-(2-o0xo-2, 3-di hydr

o-1 Him dazo[ 4, 5-b] pyridin-lyl) pperidine-

1- carboxani de. 8. A process for the preparation of

I V-[(3i-,65)-6-(2, 3-difluorophenyl)-2-oxol-( 2,2

2-trifluoroethyl)azepan-3-yl]-4-(2-o0xo0-2, 3-di hydro-I H

i m dazo[ 4, 5-b] pyridin-lyl) pireridine-| -carboxam de,

sai d process conprising reacting

(3R 6S) - 3-am no-6-(2, 3- )

At DITERABBHERPS)-3ramino6-(2.3diflyasepksaryhyl-(A2&pan- 2- one

h&ﬁl&?&@tﬁﬁl?&@pﬂﬂ—btbn%’h%/groc‘hll&ﬁ:febﬂﬂyll,fi"-éﬂbgﬁﬁgiixg\iqa%ofqu "Borm a

a caprol actam acyl 1mdazole intermediate,” an en

r eapEelppigmsaaylimisiaeelgdrtermediafiet h

2- 0x0-1| - (4-pi peridinyl)-2,3-di hydro-|

-i m dazo[ 4, 5- b] pyri di ne di hydrochl oride. 9. A process

f @) redeting ssidantzrmediatsf with @-got bé4piperidaiy)-2Bhdihodrat K-

f or.m.of,- g . .
[C5d Sy Ypysdige giydrochlonids: v | ) - 2- oxo-1- (2, 2. 2-triflu
or oet hyl ) azepan- 3-yl ] - 4- (2- oxo- 2, 3-

dihydr =1 H- i m 0 - ridin-1-yl)piperidine-I|-car
b@isr%‘i%&g”!-&@&gﬁﬁa%@g-ﬁh%m?w@—mo@&- 320f: (1)

r eidliordtghyl)azepan-3-yl]-4-(2-oxo0-2,3-dihydro-1H-imidazo[4,5 -b]pyridin-1-
(% 6,%%@31$n1 0- 6- (.2, 3-di fl uorophenyl)-1-(2,72; 2-
tYPmPerddipes Hﬁ#%Q%ﬁQBQﬁF%Pdone hydrochl ori de and 1, 1'
-carbonyl dii m dazole to form a caprol actam acyl

I m dazal e interned ate, i;ﬁgreactin said internediate

Vi Feastipg saifd N-i38:.0016-R ucrophenyhy2toroil-2,2,2-

| irRR ARl 1 R Oy 8 [ e dik hyds. 1 Bimit o1 SRl RG - 1-
N- g (3 ,6. s?z gd (2, ﬂdi ?[ S’%‘?%Eﬁ*{% H?"‘ﬁ%‘?‘?%?[%‘?@?%‘ﬁ% 1
tylymiperstived trpryaxsepdnwithyd jontpquad srlverd Frath ippthssiuitierm
gﬁ-s%’g)hé@;%ls% hg%r?'él@él })otgég?lﬁjﬁ Ingétﬂgiilde ar {)gt%)s(squr?nde%ioxide, in

Nhe pBisen@, S)etignpP add diafdruor ophenyl ) - 2- oxo-1- (2, 2, 2-

trifluoroethyl)azepan-3-yl]-4-(2-0x0-2,3-di hydro-IHim

i dazo[ 4, 5-b] pyridin-1yl) piperidine-I-carboxamn de with

a conptind hAgirGCe_tsg doxf the prepatafsi dﬁ“fhhé pélggﬁiﬁlﬁ?iaﬂ%olvatq form of N-

0 i oxi.de, pofassium et hoxi de and_pot assi um
[(3R.6 fﬁ'@gaﬁm‘ﬁpﬁwhﬁ%’%‘eﬁ’c& “tefnarrsthyDgenar-fbicE{d oxo-2,3-
dihydrc?-(l H-mi?am[?{sgmmﬁam- ofylyphyerideiea s hibidk alide, 85 PAMeRE Somprising the
orm of -

steps ofs) _ 6. (2, 3-di f | uor ophenyl ) - 2-oxo-1- (2,2, 2-trifl uor oet h

yl ) azepan- 3-yl ] - 4- (2- oxo- 2, 3-

di hydro-1 H i m dazo[ 4, 5-b] pyridin-I-yl)piperidine-I-car

KoXEe2pin g R.er raptinp-642. 3 diflyerophanyR Ae(22.2ps of : (1)

[ AG6IcREhyl 2- - . o

(3176 5 g ope pyirgehorife and L1 cahonyldiignigazple to form a

tcapiolagtars acyyimidazofamtemediatay dr ochl ori de and

| ,I'"-carbonyldiimdazole to forma caprol actam acyl

i mdazole internmediate, (2) reacting said internediate

W2) reactingcsnid in(cernpﬁd;iwae i\\dﬂ‘f@l—b}tz—z,—(B—pighydiny})u,ﬂdiﬁ}d!&i-mfi-
_ o RO 3 r i
PR ORRSaR BNRE AR CT) L () 27 0

trifluoroethyl)azepan-3-yl]-4-(2-oxo-2, 3-di hydro-

H i m dazo[ 4, 5-b] pyridin-lyl) piperidine-I|-carboxam de
Wi th a conpound sel ected from potassiumtertbutoxide,
pot assi um hydr oxi de, potassi jgn nmet hoxi de and potassi um
et hoxi de, in the presence of ethanol. 11. A process
for the preparation of a potassiumsalt solvate form
of N
[(3i?.6S)-6-(2,3-difluorophenyl)-2-oxo0-1-(2,2,2-triflu
or oet hyl ) azepan- 3-yl ] - 4- ( 2- oxo- 2, 3-

di hydro-1 H i m dazo[ 4, 5-b] pyridin-1-yl)pi peridine-I-car

o . o o o o, s



i m dazo[ 4, 5-b] pyri di ne di hydrochl oride; (3) isolating
-[(3/7?,65)-6-(2, 3-di fl uorophenyl)-2-oxo-1 (2,2, 2-
wonrbdaevoet hyl ) azepan- 3-yl ] - 4- ( 2- oxo- 2, 3- di hy #COAISEHO7 /008702
i dazo[ 4, 5-b] pyridin-lyl) piperidine-I|-carboxam de; and
(4) reacting said
JV-[(3i?,65)-6-(2,3-di fl uorophenyl)-2-oxo-1-(2, 2, 2-
trifluoroethyl)azepan-3-yl]-4-(2-o0xo0-2,3-di hydro-1Him
i dazo[ 4, 5-b] pyridin-lyl) piperidine-I|-carboxam de with
a conmpound sel ected from potassi umtertbutoxide,
pot assi um hydr oxi de, potassi um net hoxi de and potassi um
ethoxide in the presence of ethanol and water. 12. A
cess far reparation of the potassium salt
\;gztcémgd\l |g§t3 \ﬁ %%-glﬂuorophenyl)-z-oxml -(2,2,2-

%@or&tﬁﬁ)&egaﬁhmj.aqb%@ 3%119;&90111{ PmidaZodr3-HpiLiaae-

dyg@lﬁgégllelgknh- Wéa&%{lwe ewlﬂ] @Wmmpnd_ selaotedhBeindiotassiun ety
r eact | n &ggsm rh?rﬁﬁﬁ&dec 8gﬁsélﬁfnqgeﬁlgﬁld§taga%o?atsmu{nléthomde in

Bﬁ)pr%am obetBaidl aBd dvat¢ruor ophenyl )-1-(2, 2, 2-
trifIuoroethyl)azepan-z-one hydr ochl ori de and
| ,I"-carbonyldiimdazole to forma caprol actam acyl
i m dazeBe i Mherprecisabfclaid P, fuethet cowprising expostiigedd @tt@nolate to

water b Bt el hanfedtn 8 PRI et choropen)-2-oxo-1-

(2,2,2 &;ﬁ&rzeﬁayﬁ)az@aﬁ% - - {2-sre5-03hE Ry o= ?Hfﬁiﬁdézogtﬁs%]gyndm-l-
rlfluoroethyl)azepan 3-yl]-4-(2-oxo0-2, 3-di hydro-1Him

yDpiperidingil £agb9Nagifle-di n- 1 y1 ) " pi peri di ne-1 - car boxani de with
a conpound sel ected fron1potaSS|un1tertbutOX|de

pot assi Um hydr oxi de t assi.u t hoxi de an otass

D how 4B 1 1 Mefbtods cb iR 30, B et S bR g5 Hianotate to

water ?Ehﬁnﬁralmﬁ&ﬂ dﬂﬁalﬁ)ﬂa’ie MMdrafelfoih oF NcQBRI6SIII@, BdMfrdshenyl)-2-0xo-1-
d ethapolate to ma er to foarma m xed ethanolate /

2,2 ZTWQF‘HP@WBP?EPGP‘ -[y]@gl 2s@xo0-2,3-dihydro- 1H—1m1dazo[4 5-b]pyridin-1-

y)piperidifie 1 3atbdxananer heny') 2- oxo- | -
(2,2,2-trifluoroethyl)azepan-3-yl]-4-(2-o0xo0-2, 3-di hydr
o-| Him dazo[ 4, 5-b] pyridin-lyl)
pi peri di ne-|-carboxam de. 14. The process of claim 10,
further conprising exposing said ethanolate to water
to forma m xed ethanolate / hydrate formof -[(3
, 65)-6-(2, 3-di fl uorophenyl)-2-oxo-1 -
(2,2,2-trifluoroethyl)azepan-3-yl]-4-(2-o0xo-2, 3-di hydr
o-1 Himdazo[ 4, 5-b] pyridin-lyl) piperidine-
1- car boxam de.
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