13 APRIL 2006 WO 03/033488 PCT/ US02/ 33118 SYNTHESI S OF 4-{ Pl PERI DYL)3 ApRIL 2006
(-2- PYRI DYL) METHANONE- (E) - O METHYLOXI ME AND | TS SALTS Field of the Invention
Th| s applic ‘é cifically discloses a novel process to si;nt h size 4-

(pi peri dyl )%% 33 g‘?l ) met hanone- (E) - O-net hyl oxine and its sa LT Plz"?ﬁlbgh 5
stereochem cal purity. It also generically discloses a process to prepare
conpounds simlar to the above in high stereochem cal purity. This
appl i catnemeet fioss4-PIBIOERIDFL r (YPYRIDSL) NETEKIQIEONR] - GEPTAAKINMN ANDerisabals
60/ 329,561 filed on Cctober 15, 2001. The invention disclosed hereinis
related to that disclosed in the provisional patent application, Serial
Nunmber 60/329,562 filed on Cctober 15, 2001. 10 Background of the Invention

4- (Pi peridyl) (2-pyridyl)met hanone-f l]:_é & EE hyl oxi me di hydrochl ori de
(Formula 1) is an internediate usegd! i on of conpounds that are

hi stam ne- 1- 13 ant agoni sts. An exanpl e of such histam ne-H3 antagonists is
1-T[1-[(2 15

A no- 5- pyrim di nyl ) met hyl ] - 4- pi peri dinyl ] carbonyl ] -4-[(E)-(nethoxyim no)-2-
pyri di nyl met hyl hmm%*:@ammdm&am Bizcioges d hovellprotd$sAd shimthesiry g si on of

t he conpound of Fornu into a conpound of Fornula Il is disclosed in the

commonl y ofpiperidyis(2-patidylimaianopat(FdO-nsthylgkim@ anddssadtsde high ove ove . 2H
d o N'_AZ Istereachemlcal purity. It also generically discloses a process to prepare compounds
similar to the above in high stereochemical purity. This application claims priority from
U.S. provisional application, Serial No. 60/329,561 filed on October 15, 2001.The
invention disclosed herein is related to that disclosed in the provisional patent
application, Serial Number 60/329,562 filed on October 15, 2001,
10
Background of the Invention
4-{Piperidyl) (2-pyridyl)methanone-(E)-O-methyloxime dihydrochloride
(Formula 1} is an intermediate used in the preparation of compounds that are
histamine-H;z antagonists. An example of such histamine-Hs antagonists is 1-[[1-[(2-
15 Amino-5-pyrimidinyl)methyl}-4-piperidinyl]carbonyi]-4-[(E)-(methoxyimino)-2-
pyridinylmethyl}piperidine shown in Formula Il

.2HCI

20 - ]
The conversion of the compound of Formula | into a compound of Formula 1l is
disclosed in the commonly owned U.S. patent application, Serial No. 09/978,267



13 APRIL 2006 WO 03/033488 PCT/ US02/ 33118 -2 (Attorney Docket No. AL01348K)
filed of even date herewith. Antagonists of the H3 receptor are usef3liPRIDR006
the treatnment of allergy, asthna and other such respiratory disorders. In

vi ew of the WOP803dBEe of the antagonists of histam ne-H3, nRGT/HEN2EB118

met hods of maki ng such antagoni sts and/or their internedi ates are al ways of

i nterest. Sunmary of the Invention In an enbodi nent, the present application

teaches a novel, sinple process of making,a conpound of Formula I, its
nonohydrochloride and its free base itself<i"n 10 high stereochem cal purity
and, via that process, a nethod of making a conpound of Fornula Il in high

yi el ds and (Atighey Boekeitided Al 134#K ) filed phever date herwiths atagemnists ofdhe Hs

DUy T ClBhpl oM SERR o APR el br G 45 BB A1 BppBors "
monohydr ochyigsideps.and its free base. |ndeed, the stereochem cal purity of

the 15 conpound of Fornula I, its nmonohydrochloride and its free base made
by the inventivs vigwoéte inpotanteokiheantsgeamstsasfl histaninedtmreew, Teeet er m

" 4 S Y e iS4

conpound of Formula I, its nono acid salt (for exanple, its
nonohydrochl oride) and 20 its free base froma conpound of Formula I11: [1I
where Rl is defined bel ow and n iSummargiodithé ipvention 4, and from a conpound

of Formula IV: 13 APRbL 2006 03/ 033488. PCT/ US02/ 33118 -F where R2 is f
detined bel ow  TRENSHEELEeRt Hiapiasehl appisatng Sachesa novel siBRlsRIRGess ©

Formul a | fhaRing £E5MBYHNd oF FERhTI Rith oridHdfo 8R! Bfd Hs s BHb& itself in

10 high stereochemical purity and, via that process, a method of making a compound of
Formula Il in high yields and high stereochemical purity. The term “high
stereochemical purity” refers to at least about $0% of the desired isomer, which, in
the present invention, is the E-isomer of the compound of Formula |, its
monohydrochloride and its free base. Indeed, the stereochemical purity of the

15  compound of Formula |, its monohydrochioride and its free base made by the
inventive process typically exceeds 95% of the E-isomer. The term “high vields” refers
to at least about 60% yield of the desired product.

Thus, the present process comprises synthesizing compounds such as the

compound of Formula |, its mono acid salt (for example, its monohydrochloride) and

20 its free base from a compound of Formula Ili:
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x
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where R’ is defined below and n is a number from 1 to 4, and from a compound of

.R?
0O
X
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Formula IV:



IV conprises: (a) 5 Fornmula IVA: 10 Wh converting the conpound of FSrARRIR2006
IVintoits Gignard formof IV IVA where R2 is defined below and Xis a

hal ogen; (b)wieRasiae the conmpound of Formula Il with the ¢ /9518
Formula VA to obtain a conpound of Formula V: V (c) reacting the conpound
of Formula V wth a suitable alkyl chloroformate of Fornula VI: R3-0OCOC

VI 15 where R3 is defined below, to yield a conpound of Fornmula VII: I 3 R
...~000R 0 VIl (d) forming the free bas8-(Fornula VIIA) and then the acid
salt (nono acid salt or diacid salt) of the free base (Fornula VIIl1): R Rn

HNIT N "tghere R? i defile@®délowalThe process of making a compound such as the
compound of Formula | from a compound of Formula lll and a compound of Formula

IV comprises:
(a)  converting the compound of Formuta IV inte its Grignard form of

2
XMg

VA

5 Formula IVA:

\Y
where R? is defined below and X is a halogen;
(b)  reacting the compound of Formula lll with the compound of Formula IVA
to obtain a compound of Formula V:

10 | v
(c)  reacting the compound of Formula V with a suitable alkyl chloroformate
of Formula VI:
R>-0COCI
Vi
15  where R®is defined below, to vield a compound of Formula VII:
R,

3
no n-COOR
g

N

o]
vl
(d) forming the free base (Formula VIIA) and then the acid salt (mono acid

salt or diacid salt) of the free base (Formula VIII):
1

1 R
R n n/ /H
A N,H 2\ i N
| ~
x> N
N .acid salt
O

0
VIIA vill



0O VIIA 13 APRIL 2006 WD 03/033488 PCT/ US02/ 33118 -4 (e) reacting tIBeAPRIL 2006
conpound of Fornula VIII with an al koxyam ne (NH2ZOR4) or its hydrochl oride
(where R4 i woledisngmd below) to forman oxime of Fornmula | X Petrmsh/iig OR4
Ix and 5 (f) isonerizing the compound of Fornula I X predomnantly to the E
| somer by treatnment with a strong acid and sinultaneously converting to the
desired acid salt of a conpound such as the conpound of Forrmula I with an
enriched E i somer, wherein the E i soner t#edomi nates over the Z-isoner by
at least a 90:10 ratio. The acid salt, which may be the nono acid salt or
the diacid sal t(e)rrayrémtmgtﬂqerwmpomrfd cbPorenulad/IHavikh & alkoxybneire iHisRORY S0
desired. R1, %same or different and E

i ndependen@f%@&ﬂ%@h&i’dﬁ@'ﬂ?ﬁrﬁr& '5%'!3%&%‘?‘%“%@”&3'?4“% Qg RrMilady: |

aryl, al koxy, aryloxy, aralkyl (withsthe alkyl being the linker), alkylaryl
(with the aryl being the |inker), he eroaryl,

al kyl - heteroaryl, heteroaralkyl, cyclgallkyl and cycl oal kyl al kyl , wherein
said al kyl, aryl, 15 al koxy, aryl oxy,Nar |, al kylaryl, heteroal kyl,
heteroaryl, alkyl-heteroaryl, heteroaral kyj gycloalkyl and cycl oal kyl al kyl
may optionally be substituted with one or e chemcally-suitable
substituents independently selected fromthe group consisting of alkyl,

al kenyl , al kynyl aryI aral kyl , cycloal ki§, heterocyclic and hal ogen. Rl
itself may be Fg , Br or |. The term™ halogen" refers to F, d, Br or I.
The acid 20 cat aPyzed | sonmerization in step (f) above is believed to be
novel d&@nd offer e‘)t h e istasénizing tfwbmmpbundef Fesinutal X pragtmmitantly ko theeEdsoinened

E-isoner a not a en RL 4 = met Cld used

M arep (1 by RGpEneBtut 2stat Addiand stabeansy sorveninsHoahe dstedagid SaF

product i 'sof §@offPBRM Sl a& tiétbMpbund of Formula | with an enriched E isomer,
wherein the E isomer predominates over the Z-isomer by at least a 90:10 ratio. The

acid salt, which may be the mono acid salt or the diacid salt, may be optionally
10 converted back to its free base, if so desired.

R, R?, R® and R* may be the same or different and are independently selected
from the group consisting of H, halogen, alkyl, aryl, alkoxy, aryloxy, aralkyl (with the
alkyl being the linker), alkylaryl (with the aryl being the linker), heteroalkyl, heteroaryl,
alkyl-heteroaryl, heteroaralkyl, cycloalkyl and cycloalkylalkyl, wherein said alkyl, aryl,

15 alkoxy, aryloxy, arylalkyl, alkylaryl, heteroalkyl, heteroaryl, alkyl-heteroaryl,
heteroaralkyl, cycloalkyl and cycloalkylalkyl may optionally be substituted with one or
more chemically-suitable substituents independently selected from the group
consisting of alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, heterocyclic and halogen.
R!itself may be F, Cl, Br or I. The term “halogen” refers to F, Cl, Br or . The acid-

20  catalyzed isomerization in step (f) above is believed to be novel and offers the desired
salt of the desired compound with the enriched E-isomer as noted above. When R" is
H, n=1, R* = methyl, and the acid used in step {f) for isomerization is HCl in the above
sequence, the final product is the compound of Formula 1.

The inventive process to make the compound of Formulas 1X and | has several

25 advantages: it is economical, can be easily scaled-up and yields the desired E-isomer
in high yields and in high stereochemical purity.



The inventive process to make the conpound of Formulas | X and | has BeARRIARO06
25 advantages: it is economcal, can be easily scal ed-up and yi el ds the
desired E-i S@Fdsn3sfashi gh yiel ds and in hi gh stereochem cal /b¥02,3§§18APRI L
2006 WO 03/ 033488 PCT/ US02/ 33118 -5 Description of the Inventi©o

enbodi nent, the present invention discloses a novel, easy-to-use process

for preparing t he conpound such as the conpound of Fornula | in high vyields
and hi gh stereochenmical purity. Additionaklbys it teaches novel processes to
5 prepare internedi ates such as the conpounds of Fornmulas V, VII, Vill and

I X in high yields. The inventiVBegdris6h of thelf¥PéritfoUch conpounds is
schematically described belowin cheme T.- N CNXw Il VA O V R3OCOC
Rl <N~COOR3 Aci dlrmne:)embpnlmaebth@/ﬁreﬁemlryeAtaou discheses a alovel, @apy-toddse OR. HCl
Ron IXRL S{.t)rro%ggs ?or prepanng the compound such as the compound of Formula | in high
yields and high stereochemical purity. Additionally, it teaches novel processes to
5  prepare intermediates such as the compounds of Formulas V, VI, VIil and IX in high
yields. The inventive process to prepare such compounds is schematically described

below in Scheme 1:
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Scheme 1
10 where the various terms are defined above.

Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as is commonly understood by one of skill in the art to which this
invention belongs. Thus, for example, the term alky! (including the alkyl portions of
alkoxy) refers to a monovalent group derived from a straight or branched chain



Schene 1 10 where the various terns are defi ned above. Unl ess defi ngdAPRIL 2006
otherwi se, all technical and scientific terns used herein have the sane

meani ng as i woceyaRaky understood by one of skill in the art perxRbgisiidi s
i nvention belongs. Thus, for exanple, the termal kyl (including the alkyl

portions of alkoxy) refers to a nonoval ent group derived froma straight or
branched chain 13 APRIL 2006 WO 03/ 033488 PCT/ US02/ 33118 -6 saturated
hydr ocarbon by the rempval of a single atofi-having from1 to 8 carbon
atons, preferably from1l to 6; aryl - represents a carbocyclic group having

from6 to Ishtemtédhydiceaebemby thamemgvaltof lacsinglecatenrbkraviag drain i o cartiom al |
avai |l abl e substitutable aromati carbon s atons of the carbocyclic group
bei ng i nt erdfemsagrefeERRlBfreryditads of attachnent. Preferred aryl groups

i ncl ude phenyl, J:.na Qmatcg Hbq;ﬂ.% SB&h I téq.{ayl
and substituted p Qn%ﬁ'}%lﬁgiap %Ilﬁceé%gps a {‘ro yég%gtaal ni Rgalé%mer

group |i nkeshvingat lkakbore b@hkﬁ!lh@td ririgs withrall available mbstttstablerarcnnatlc:oaub@inni ng
a lower alkyl linked via an aryl group 10 cycl oal kyl - represents a

sat ur at &d @emcqfdhe@arbwcﬂa@rw belasﬂetenseg a@apcmﬁlblem of atlecem@mty 5 or
6, I
and T od! ne:F IR bl Yhihs, BRLRR hon “ERESRAYE 2obdiRihi and ML Snc °7 "¢

cyclic orgagypécty]lylm\eh&l/an@ sabsﬁtemtplmmwlo S and/ or 15 N atominterrupting
a carbocyclic ring structure and having a sufficient nunmber of delocalijzed

pi el ectrons to FakY dseRreseREs @ maialyLandaining am ard araup Haked visbadewer alkyk

h f
A oyridyl. o rW?Myﬁ%pﬁe@?%%‘gB’n@ﬁa@ i 2We PeRIRInEdia aniaryParoth:
4-imdagolyl, 2-cyclbalio —Srepyesentsl araalturaté%} carbazialid nng)haﬁingCﬂ‘orﬁ s dagiony | |

etc. Preferred het eroaryl groups are 2-, 3- and 4 20 pyridyl; Such
het er oaryl #PE\SpRrafarablY STk apbonathasulstitutsdt i t ut ed. het er oal kyl -

represents an alpeyla o OB RN fidkhe? RhitdPine BISMINE SHP I preferred halogens
are Cl and Br.
heteroaryl — represents a cyclic organic group having at least one O, S and/or
15 N atom interrupting a carbocyclic ring structure and having a sufficient number of
delocalized pi electrons to provide aromatic character, with the aromatic heterocyclic
group having from 2 to 14, preferably 4 or 5 carbon atoms, e.g., 2-, 3- or 4-pyridyl, 2-
or 3-furyl, 2- or 3-thienyl, 2-, 4- or 5-thiazolyl, 2- or 4-imidazolyl, 2-, 4- or 5-pyrimidiny,
2-pyrazinyl, or 3- or 4-pyridazinyl, etc. Preferred heteroaryl groups are 2-, 3- and 4-
20  pyridyl; Such heteroaryl groups may also be optionally substituted.
heteroalkyl- represents an alkyl group containing one or more heteroatoms.
The synthesis of the specific compound of Formula |, following the above-

noted process, is exemplified in Scheme 2:



The synthesis of the specific conpound of Formula I, follow ng the ai3cnPRIL 2006
noted process, is exenplified in Schenme 2: 13 APRIL 2006 WD 03/033488 -7
PCTI US02/ 33548 03/6333ss N- -CN CIMD X Et OCOCl , 000Et 0 H20O H2SOpafed; 918 X1 11 A
NaOH, AcOH NH2OWe.HCI HO /1 AA XI1 O sulfate salt XIV . 2HC X N Owe XV

N, OVe (I,

10
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Scheme 2

The compounds of the Formulas Xli, Xlll, XI1A, XIV and XV and their isomers (where
applicabie) are believed to be novel compounds. As stated above, the inventive novel
conversion of the compound of Formula XV to ! surprisingly yields predominantly the
E-isomer of the compound of Formula 1 in high stereochemical purity and high yields.
Isomerization of a mixture of phenyl compounds by acid catalysis is discussed by T.
Zsuzsanna et al, Hung.Magy.Km.Foly., 74(3) (1968), 116-119. While the preferred
reagents and reaction conditions for the various steps in the inventive process are
described in detail in the Examples section, the following summarizes the details for
the generic synthesis according to Scheme 1.



Scheme 2 The conmpounds of the Formulas XiI, X, XIIIA XV and XVIﬁﬂﬂRILZ(mﬁ
their isonmers (where applicable) are believed to be novel conpounds.

stated aboveyg bf3lggventive novel conversion of the conpoungcq)‘usgﬂyc]Wa XV
to | surprisingly yields predomnantly the 5 E-isomer of the conpoun

Formula | in high stereochem cal purity and high yields. [Isonerization of a
m xture of phenyl conpounds by acid catalysis is discussed by T. Zsuzsanna
at al, Hung. Magy. Km Foly., 74(3) (1968), -Bl6-119. Wiile the preferred
reagents and reaction conditions for the various steps in the inventive

process are desRgipassbiitly cﬂ@él@séd bfoddde JRAEMitBIhe’nssund BEFb@hLIBVWNh

summari zes the details Z@% 0 the generic synthesis according to Schene 1.
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about -10 Cto reflux. Generally a hydrocarbon sol vent such as, for exanple,
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exanpl e, as initiators in this reaction. The Grignard compound is used generally in about 1-4

15 molar equivalents with respect to the compound of formula ill, preferably in about 1-3
molar equivalents and typically in about 1.5-2.5 molar equivalents. The product of
formula V may be isolated by customary work-up procedures, such as, for example,
treatment with an acid (e.g. HCI) preferably in a suitable solvent (e.g., tetrahydrofuran
or ethyl acetate).

20 The product of Formula V may then be reacted with an alkyl chioroformate in
the next step. Suitable alkyl chloroformates are, for example, methyi chloroformate,
ethyl chloroformate, propyl chioroformate, benzyl chioroformate.; and the like, with the
preferred being methyl chioroformate or ethyl chloroformate. Generally a solvent such
as, for example, toluene, xylene, chlorcbenzene, methylene chloride, ethylene

25 chloride, ethyl acetate, isobutyl acetate, n-butyl acetate, a Cs-C12 alkyl ether, 1,2-
dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-dioxane, tetrahydrofuran, methyl
tetrahydrofuran and the like is suitable for this reaction. The reaction is generally
performed at about 25.1 00°C, preferably about 40-90°C and typically about 50-80°C,
for about 1-5 hours. After the reaction, generally the generated acid is washed off and

30 the product of formula Vil may be isclated by organic solvent extraction.

The compound of Fc?rmula VIl may then be hydrolyzed to its free base
(Formula VIIA) by acid (or base) hydrolysis, which may then be converted into its acid



treatment with an acid (e.g. HCl) preferably in a suitable sol vent (18.AFRIL 2006
tetrahydrofuran or ethyl acetate). 20 The product of Formula V may then be

reacted wt chloroformate in the next step. Suitah]
CLET PPt e,

chl orof ormat'es "are, for exanple, methyl chloroformate, ethyl

propyl chloroformate, benzyl chloroformate., and the like, with the
preferred being nethyl chloroformate or ethyl chloroformate. Generally a
sol vent such as, for exanple, toluene, xydene, chlorobenzene, nethylene
chloride, ethylene 25 chloride, ethyl acetate, isobutyl acetate, n-butyl

acetat e, a,sgﬁgféﬁnawpgpg fRatmdnfwitd iaﬁ%{a%peﬁ 4anor ekafdle CdiRiEHdANe,

diglynme, 1 | oxane, ahydrofuran, ne tet rahy uran an e like

i s suitabl ayfiechidricsaciddeifluomacétie aceband the lilke, generallyl iy a pevéntrated at about
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(Formulsa Vrdokystallizationl sblventsaiseludewdater, ysater-mibcible selyentsesuches: forvexamyple,

into its acid 13 APRIL 2006 WO 03/033488 PCT/ US02/ 33118 -9 salt (Fornula
V) byt AeaRire, R, cifangl melianslcacetois abAdnpiike, and mirkeEseteor

hydr ochl or | ' ' (o= ' [ | Weed ent
ar " emper PRl ¢ dcctIRASIREE rRAL RMtelsifed, THere SEIA ud MitoReR SGICT,
is water otheatarhpouridief Boirdulahdb®, theldaltiVdllidaay hade 1Ttve2 sadles whycide
recrystallized. Suitable 5 rfeﬁéystal Ilhzati n sol vents include water,
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pr ef er r ed. phdferatlk rxgboatret abouttI molar equivalents, and typically in about 1 to about 2
15 molar equivalents, with respect to the compound of Formuia VIIl. Generally, the
reaction is catalyzed by a weak acid such as, for example, acetic acid, formic acid
and the like, or mixtures thereof. The pH may be adjusted to be about 3-6 if so
desired. A cosolvent such as, for example, methanol, ethanol, isopropanal, n-butanol
and the like, or mixtures thereof may be added, if so desired. The product of Formula
20 X, after work-up, is a mixture of the Z- and the E-isomers, whose ratio may be
analyzed for its stereochemical make-up, using technigues well known in the art such
as, for example, HPLC.
Since the desired isomer is the E-isomer, it would be advantageous to enrich
the compound of Formula 1X in the desired E-isomer. Applicants found that treating
25  the compound of Formula |X with a strong acid under certain reaction conditions
surprisingly isomerizes the mixture of the Z and the E-isomers intoc predominantly the
E-isomer. Generaliy, the compound of Formula [X may be dissolved in a solvent such
as, for example, ethanol, methanol, isopropanol, n-butanol and the like, ether such as
methyl! tert-butyi ether, tetrahydrofuran and the like, hydrocarbon such as, for
30 example, heptane, hexane, toluene and the like, nitrile such as, for example,
acetonitrile and the like, or mixtures of such solvents. It is then treated with a strong
acid such as, for example, HCI, HBr, H,SO4 and the like, at temperatures in the range



hydrochl ori de) is enployed generally in about |I to about 4 nol ar

equi valents, preferably in about | to about 3 nolar equival ents, ahtAPRIL 2006
typically in about 1 to about 2 15 nolar equivalents, with respect to the
conmpound of wieosamsbssVI [ 1. Cenerally, the reaction is catalypegayysiyeak
acid such as, for exanple, acetic acid, formc acid and the |ike, or

m xtures thereof. The pH may be adjusted to be about 3-6 if so desired. A
cosol vent such as, for exanple, nethanol, ethanol, isopropanol, n-butanol

and the |like, or mxtures thereof nmay be égded i f so desired. The product

of Formula 20 I X, after work-up, is a mxture of the Z- and the E-isoners,
whose rati20 tm90®°é3 farretiout de2® bouig. f@tmiédﬁ:empdmd oeneratly in aboulg! to about

hni I k h
bec Ted T ol Bolacoqiilaiphis, afefBaniy 1abedr 1t Shodd Mius: edbisSien®. & bialy
conmpound of, eyl 18 d%mgmp%r%@wa%tg V\ﬁd?ﬁfergtgpfreghymé prUHIRInERAY the

treating 25 the conpoun Formula I X wt ng aci d under certain
reacti on cacidisalt@fshe &risomsr ofitye cemmunde&f Famemuta k€. (Deperfdingaipanghd t he

For mil 8. | XSRRJOR GO DGR a1% Y S PDRAP G 1EIE. 48 WpYP: %@éﬁ%éf‘ﬂaﬁ&
et hanol | & SAPAIRANG e Hch e saBibd BIsUTE SR8l B4t BoaRg RIS

tert- butyI etrah of uran an ydr ocar bon suc or 30
exanpl e, heitrogee atdrasahs pntacslqumdemahd atrhlmdwskéhe hingl prcrdtmtmia)asptldnaﬂy be
exanple, acetonitri, the. like, or mxtures of s oI vents.

then treat SRPVEIEA 191 {stff%gas%wtg tEg(ﬁ]lsgg‘lerf%m %ﬁgﬂm y rFB?tmg-fQ’g and

the |ike, abniSRDSRMEESSidh bETOF 8RS ie?»u%f’oa%lﬁ!gn?% éﬁéhﬁédu@%%@ 88

PCT/ US02/ 3311 or a urs. The acid is enployed
generably in abélitenRtoR3bRIR metbylnn#arandd%l =/H| and dhe pcief salhis| 3HChindheut 1

cautval ent SO FigAme somolpdr §isPiaEE s sarspRgs ehEormdial S ahalls

Cons - en HIERSORBARS rlnon ey b PRI By i Y1 e il

equi val ent reastion seqaence aa shbeniis cbihaEe(anﬁJIescsmtion showed the presqnmmdf the E-

contal NS { Mgemel aehefly ig BBt 06% SPSbSld MerSodbrtiB) Sty BRYTypidalf ih st

15 95% or above stereochemical purity in the isolated product. Additionalily, the yields of

the desired compound in such stereochemical purity was quite high, demonstrating
that such isomerization reaction using a strong acid may be applicable to prepare E-
isomers of such oximes in high yields and high stereochemical purity.

The products of the various steps in the reaction schemes described herein

20  may be isolated and purified by conventional techniques such as, for example,
filtration, recrystallization, solvent extraction, distillation, precipitation, sublimation,
column chromatography and the like, as is well known to those skilled in the art. The
products may be analyzed and/or checked for purity by conventional methods such
as, for example, thin layer chromatography, NMR, HPLC, melting point, mass spectral

25 analysis, elemental analysis and the like, well known to those skilled in the art.

The following nonlimiting EXAMPLES are provided in order to further illustrate
the present invention. While the EXAMPLES are described herein as the preparation
of the compound of Formula | from the compound of Formula X as shown in Scheme
2, it will be apparent to those skilled in the art that many modifications, variations and

30 alterations to the present disclosure, both to materials, methods and reaction
conditions, may be practiced. All such modifications, variations and alterations are

intended io be within the spirit and scope of the present invention.
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converted to its free base with the E isoner still predom nating, by RIL 2006
reacting wwth standard processes such as, for exanple, treatnent Wi%ﬁpa,
suitabl e base. 10 Wien R2= R3=R4= nethyl, n=1 and Rl= H, and the acid salt
is 2HC in WROIYB34§Bated E i soner conpound, it is in fact thRCHUMRGING of
Formula |I. HPLC analysis (when R2= R3=R4= nethyl, n=1 and R1= H and the
acid salt is 2HCl) after a typical reaction sequence as shown in the
Exanpl es section showed the presence of tfye E- isoner generally in about 90%
or above stereochem cal purity, and typically in about 15 95% or above
stereochem cal purity in the isolated product. Additionally, the yields of
the desired conpound in such stereochem cal purity was quite high,
denonstrating that such isonerizati opXARFILESN using a strong acid may be
applicable to prepare E- isonmers of such oxines in high yields and high
st er eochemi cal Yniess pthetwisepstatak the fnllowing abbreviafionsdpave ihet stetadcmernings
schenes desg'ificﬁed h?ref'?nI 20 may be isolated and purified by conventi onal
t echni queén XQaIPIg, e@%’anpl e, filtration, recrystallization, solvent
extracy i orHpldbs High ﬁér@ﬂmahbg@i@jiﬁﬁﬂrgmatégﬁkjhvaf[l on, colum chronat ography
and the like, as Ts well known to those skilled in the art. The products
may be andfiyptaveking/mmintchecked for purity by conventional methods such as,
for exanple, thin |ayer chromatograph VR, HPLC, nelting point, mass
spectral Ridiyre ,mﬁgﬁﬁ%%f%ﬁongﬂﬁgfi’%#%@ﬂyhe like, well known to those
skilled i DB®=28imeth8uffexideéw ng nonlim ting EXAMPLES are provided in order
to further illustrate” the present invention. Wiile the EXAMPLES are
descri bed rmigr atittilitess t he preparation of the conpound of Formula | fromthe
conmpound of_ Fornmula X as shown in Schenme 2, it will be apparent to those
skil I8 i 398"t that nany nodifications, variations and 30 alterations
to the presejonfitfpesiti (dpabibnf)o materials, methods and reaction
conditions, nay be practiced. Al such nodifications, variations and
alterations are intended to be within the spirit and scope of the present
invention. 13 APRIL 2006 WD 03/ 033488 PCTI US02/ 33118 EXAMPLES Unl ess
ot herwi se stated, the foll ow ng abbrevi ati ons have the stated neanings in
t he Exanpl es bel ow



5 HPLC= Hi gh Performance Liquid Chronmatography M pt:
nucl ear
mlliliterswd®sess4drans rt= roomtenperature (anbient) 13 A
03/ 033488 PCT/ US02/ 33118 -12 ,CH3 N "CN ClMy X EtOCOCI Xl

H2SO4 H20 ,H O sulfate salt Xlv HaA/IPA 1 .2HC NOwe N Owe xv Schenme 2 (I,
predom nantly E isoner)
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(e S — G
N CN  CiMg N T
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—_ \N ———
3 H.S0,
X
-H = -H
~ N HoSO | N
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N ‘ N
0 O sulfate salt
XA XV
NaOH, AcOH

_ _ mel ting poi nt PAINBRIL 2006
magneti c resonance spectroscopy DVBO= di net hyl sul foxi de nlL=

PO

NH,OMe.HCI Z N,H HCIIPA = N'H
- ] — [
N
N" 1 . 2HC!
N ome “OMe

XV

(1, predominantly E isorner)

Scheme 2

Example 1. Preparation of the Compound of Formula Xii:

To a suspension

of magnesium chips (110 g) in THF (2800 mL) was added Red-Al® (9 mL, 65%
5  solution of sodium bis(2-methoxyethoxy)aluminum hydride in toluene). The mixture
was heated at reflux for 1 h and then cooled to room temperature. 4-chloro-1-

methylpiperidine (71' ml.) was added and the mixture was heated at

gentle reflux for

30 min or untit the Grignard reaction was initiated. The main portion of 4-chloro-1-

methylpiperidine (633 mL) was then added over 60 min while maintaining the reaction

10  mixture at gentle reflux. After the addition was complete, the mixture was heated at

refiux for 5 h and then cooled to -5 to 0°C. A solution of 2-cyanopyridine (281 g, from



Example 1. Preparation of the Conpound of Formula XIl: To a suspensi AAWPRIL 2006
magnesi um chi ps (110 g) in THE (2800 m -) was added Red-Al (r) (9 nL, 65%5
sol ution of ' | s(2- met hoxyet hoxy) al um num hydride in t e

m xture vvasﬁ gg‘tﬂgﬁat reflux for 1 h and then cooled to roo%kltféﬁgge/‘?salg{]r e.
4-chl oro-1- nethyl pi peridine (71 nL) was added and the m xture was heated at
gentle reflux for 30 mn or until the Gignard reaction was initiated. The
mai n portion of 4-chloro-1- nethyl piperidilBe (633 nL) was then added over 60
mn while maintaining the reaction 10 m xture at gentle reflux. After the
addi ti on wagdhehBhefrfical idtmpany)uh T HRESETEMLS Wazt adderfl bver T AratS-5toBE. tiee
cooled to -5 to OC. A solution of 2-cyanopyridine (281 g, from 13 APRIL 2006
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15 Example 2. Preparation of the Compound of Formula Xiil: A sample of crude

compound of Formula Xl {from Example 1) (249 g, 60.4% purity) was azeotropically
dried in toluene. To the dried solution in toiuene (2000 mL) was added ethyl
chloroformate (169 mL) over 30 min at 70-75°C. The reaction mixture was heated at
70-80 °C for 2 h and cooled to room temperature. An aqueous potassium bicarbonate

20  solution (300 mi, 25%) was added over 30 min at 20 to 30°C. After stirring at room
temperature for 15 min, the mixture was settled and the phases were separated. The
organic layer was washed with 10% aqueous acetic acid (1000 mL) followed by water
(1000 mL). The organic layer thus obtained (2720 mL) was found to contain 170 g of
the compound of Formula XIilt by HPLC analysis against a pure standard. The

25 toluene solution can be used directly for the preparation of the compound of Formula
XV,

An analytically pure sample of the compound of Formula Xl was obtained by
flash column chromatography (paie yellow solid, m.p. 54.4°C). 'H NMR (400 MHz,
CDCl3): 6 8.70 (dd, J1=5.3 Hz, J>=0.9 Hz, 1H), 8.05 (d, J=7.8 Hz, 1H), 7.86 (dt, J=7.7

30 Hz, J=1.7 Hz, 1H), 7.50 (m, 1H), 4.23 (br s, 2H), 4.15 (q, J=7.1 Hz, 2H), 4.05 (,
J1=11.5 Hz, J>=3.9 Hz, 1H}, 2.99 (br t, J=11.6, 2H), 1.91 (br s, 2H), 1.65 (dq, J1=12.2
Hz, J.=3.6 Hz, 2H), 1.28 (t, J=7.1 Hz, 3H).



70-80 C for 2 h and cooled to roomtenperature. An aqueous potassi UMy3 ApRIL 2006
bi carbonate 20 solution (300 m, 25% was added over 30 mn at 20 to 30C.
After stirriwe@dlpss@omtenperature for 15 mn, the mxture nd

t he phases were separated. The organic |ayer was washed wthﬁﬁg@giéﬁg%ﬁs
acetic acid (1000 m-) followed by water (1000 nL). The organic |ayer thus
obtained (2720 m -) was found to contain 170 g of the conpound of Formula
X1l by HPLC anal ysis agai nst a pure standd €. The 25 tol uene sol ution can

be used directly for the preparation of the conmpound of Formula XV. An

?lnal ﬁt i C?I Im@_@m@mm thengonipbuid EOthﬁlI%lellﬁvﬂt‘d ebhaémdzhoto
ME > 2 The Comboneeaf FompiiaXiy: The 2bove boliens Bplutisrd6op Eample 2ias:
215 (g, yratiestingy 3006 iy ol o ol e ) fnd J6 Boic er figs hegtbg 3 g6

J=11.6, 2H)1008CTer 20™. SThé Hixtute Was(cbbled d5-56-60 °Cand Hitatedwith acetdnitrile 28
(t, J=7.1 Hz 3H). 13 APRIL 2006 WO 03/ 033488 PCT/US02/33118 -14 Exanple 3.

Pr epar af i 0r{2800 1hle) ansheeered.of hesniMura was sovles i cepmderipnature ndiwes

oxtr act ed ifHeEeSosfie etarpHips e BrbRed SR A iy B and A ERR OB, o
at 90- 100(;}afcgnn2%4]gg'ﬁ}gwwgﬁﬁgge was cooled to 50-60 C and diluted with
acetonitrile s (2 00 rrL) andseeded The mxture vvascool ed toroom

t enper at ur ExXamble4.

Prepar ot f’ﬁ%ﬁ%ﬁ%ﬂ&e TR f-“ﬁvf*ﬁ‘@ %l&%%%ﬁ”géq 4 EHFM‘%GS |

Xl A awmz@oqbpiaauﬁan@e rm%mén@f TEGth@dr@d&dluﬁc%m Diudife R0B0MLY) Waks aiied
10 azeotropi caldsa/ ried in toluene. To the dried solution i n toluene (2000
Ty

m-) was acdby forovate (669 mitaver BOgmin at) 74V EFC 3T hei ieagtion mixtsire wase
[ f?g: Ih§ |n am}ﬁ.@‘féi ?Y\ﬁﬁ-_a)ohgffg?sﬁ énvé? @?c% {lr‘ﬂe, ﬁ'ietfhylgﬁﬁﬁe m ﬂl)tdnrﬁemore ethyl

chloroformate (22 mL) were added. An aqueous potassium bicarbonate solution (300

ml, 25%) was added over 30 min at 20 to 30°C. After stirring at room temperature for

15 15 min, the mixture was settied and the phases were separated. The organic layer
was washed with 10% aqueous acetic acid (1000 mL) followed by water (1000 mL).
The organic layer was extracted into 50% v/v sulfuric acid (450 mL) and the acid layer
was heated at 90-100°C for 16 h. The mixture was cooled to 50-60°C and diluted with
acetonitrile (2000 mL) and seeded. The mixture was cooled to room temperature and

20  was filtered. The wet product was washed with acetonitrile and dried at 55-65°C
under vacuum (360 g, off-white solid, m.p.: 247°C dec.). H NMR (400 MHz, DMSO-
ds): 10.68 (brs, 3H), 8.76 (m, 1H), 8.63 (brs, 1H), 8.33 (br s, 1H), 8.03 {m, 2H),
7.72 (ddd, J1=7.4 Hz, J2=4.8 Hz, J3=1.4 Hz, 1H), 4.09 (it, J,=11.4 Hz, J>=3.5 Hz, 1H),
3.34 (brd, J=12.6 Hz, 2H), 3.08 (br q, J=11.8 Hz, 2H), 2.02 (br d, J=12.6 Hz, 2H),

25 1.74 (m, 2H).
Example 5. Preparation of the Compound of Formula XV: To a solution of
the compound of Formula XV (150 g) in water (300 mL) was added 25% sodium

hydroxide (270 mL) while maintaining temperature below 60°C. Acestic acid (34 mL)
was added foliowed by 25-30% aqueous solution of methoxyamine hydrochloride

30 (180 mL). The pH of the mixture was adjusted to be 3-6. The mixture was heated at
50-60°C for about 3 h. After the mixture is cooled to rcom temperature, 25% sodium
hydroxide was added (150 mL) and the mixture was extracted with toluene (376 mL)



chloroformate (22 m-) were added. An aqueous potassi um bicar bonate1§gkgh1i2%96
(300 mM, 259 was added over 30 mn at 20 to 30C. After stirring at™r
tenperature_for 15 15 min, the mxture was settled and the phases were
separat ed. WRIMB3ERI ¢ | ayer was washed with 10% aqueous acBET/HSE3d1% 1000
m.) followed by water (1000 mL). The organic |ayer was extracted into 50%
v/iv sulfuric acid (450 m-) and the acid | ayer was heated at 90-100C for 16
h. The m xture was cool ed to 50-60C and _diléut ed with acetonitrile (2000 m)
and seeded. The m xture was cool ed to roomterrperature and 20 was filtered.
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m-) 13 APRI L 2006 WO 03/ 033488 PCT/ US02/ 331187:15 twi ce. The organi c
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Mz, 2H), 1.93 (brd, J=14.2, 2H).

15



heated at 60-70C for 3 h, during which time the product crystallized out.

The mixture was cooled to roomtenperature, filtered, and washed VIPARRIL 2006
i sopropanol (300 nmL). It was dried at 50-60C to give an white solid (106.8
g, mp.: 197C dec., E/Z ratio: 97:3 -b§-HPLC anal ysis). 'H NVR (400 MHz,

D20, E isoner): 8 8.61 (dd, J1=6.1 Hz, J2=1.2 10 Hz, 1 H), 8.48 (dt, J1=1.5
Hz, J2=8.0 Hz, 1 H), 8.12 (d, J=8.3 Hz, 1 H), 7.90 (ddd, J1=7.7 Hz, J2=5.9
Hz, J3=1.0 Hz 1 H), 3.99 (s, 3H, 3.39 (m 2H), 3.30 (tt, J1=3.5 Hz,
J2=12.4 Hz, 1 H), 2.94 (dt, J1=2.6 Hz, J2=13.2 Hz, 2H), 2.37 (dg, J1=3.9 Hz,
J2=13.5 Hz, 2H), 1.93 (br d, J=14.2, 2H). 15 13°"APRIL 2006 -16 Wat is

cl ai med yWhiat ks cldinmdizess for preparing a conpound of the Fornmula: Rn~ H
r"N. .mAcid NNOR4 where Rl and R4 are defined below, mis 1 or 2, and nis
a number1f r ord Dreeess, for RrRPafingr2 FAMPRHAd @g Eﬂﬁnp ‘inits E-isomer formin
at | east about 90% stereochem cal purity, froma conpound of Forrmula I11:
R/ n"XN NCN In and froma conpound of Formula I'V: IV where R2 is defined

bel ow and X is a hal ogen, saigd!process co ising: (a) converting the
conpound of Forrrulalvlnt0|tsL |gn §ormof Formula I VA
NN

N | .m Acid

oR*

where R' and R* are defined below, m is 1 or 2, and i is a number from 1 to 4,
and wherein said compound is in its E-isomer form in at least about 80%

stereochemical purity, from a compound of Formula H!:

and from a compound of Formuia IV:

2
X

v
where R? is defined below and X is a halogen, said process comprising:

(@) converting the compound of Formula IV into its Grignard form of
Formula IVA:
.R?

e WO
X/O XMg

v VA

by reacting said compound of Formula IV with magnesium in a solvent selected
from the group consisting of toluene, xylene, 1,2-dimethoxyethane,
1,2-diethoxyethane, diglyme, 1,4-dioxane, tetrahydrofuran,



VRS

XMy |V | VA by reacting said compound of Formula IV with nagne5|un1ﬂﬁA£Rn4ﬂm6
sol vent selected, fromthe group consisting of toluene, xylene,
1,2-dinethoxyethane, 1, 2-di et hoxyet hape, diglynme, 1, 4-dioxane,
tetrahydrofuran, 13 APRIL 2006 -17 nethyltetrahydrofuran, and m xtures
thereof, at a tenperature of fromabout -10 Cto reflux of said solvent;
(b) reacting the conpound of Formula Il with the conpound of Fornula |IVA

in the presence of |n| tMhC to

about 1(5"?&%’[; Eﬁtﬂ)!ﬂrﬂ %cghﬂ)émgés ?%E?%E%Ee%@ﬂ“ﬂhgéy\? (c) reacting

the conp B Wentt th a suitable alkyl chlorofoniate of Formula
C%dre% O?Eg}rdegaRS is defined below, in a solvent selected fromthe

group conS|st|ng of toluene, xylene, chlorobenzene, nethyl ene chloride,

e
tet rahy%%ﬁl%ﬂ/A”ﬁtﬂ%‘pmé@ﬁ#&Bﬁ’% Hitit8P e terib&fdtiiRSoftfRshefiout afQ Bpout 25

C- 100 C, erio from out 1 to about 5 hours to yield a
Corrpoundo(ﬁbdfm‘lwlcalto\btbtalroa wompound of Formula V:

1
R l'l’\’ N’Rz
L]
N
0

(¢) reacting the compound of Formula V with a suitable alkyl
chloroformate of Formula VI:
R*-0COCI
Vi

where R® is defined below, in a solvent selected from the group consisting of
toluene, xylene, chlorobenzene, methylene chioride, ethylene chloride, ethyl
acetate, isobutyl acetate, n-butyl acetate, 1,2-dimethoxyethane,
1,2-diethoxyethane, diglyme, 1,4 dioxane, tetrahydrofuran, methyl
tetrahydrofuran and mixtures thereof, at about 25 °C-100 °C, for a time period of
from about 1 to about 5 hours to yield a compound of Formula VII:

R1

n
AL
o

N

.COOR?

o]
Vil
(d)  hydrolyzing the compound of Formula VIl into its free base of
Formula VIIA by acid hydrolysis or base hydrolysis:

R‘,,, H
LI L]
—

N
o)

VIIA



(d) hydrolyzing the conmpound of Formula VIl into its free base of 1BAPRIL 2006
VII A by acid hydrolysis or base hydrolysis: R N O VIIA 13 APRIL 2006 -18
(e) Formng the acid salt (Fornmula VLig) fromthe conpound of Formula VITA
by reacting with aqueous sulfuric acid, hydrochloric acid, ortrifluoroacetic
acid: R1 NH CNDO .acid salt VIIl wherein said acid salt refers to

sul fate, hydrochloride, or trifluoroacetate; (f) reacting the conpound of

Formula VI th an al k ] H K £ ' orm an
oxi me of For r(f\é\i a I@?mwg ﬂﬁ%%% itl((E vagafﬂoﬁﬁgéﬁgggﬁ (':))\flfogrﬁalfa( s))

| soner | V!Wb?*ﬂéaém\rgmmﬁl%qgéoﬁgwmhr@c hdbhydroehlonenicidy dritrifucrorostic  aci d and
si mul taneousl'y converting to the desired acid salt of Formula I X with an

enri chedaditl:i somer, wherein the E i somer predom nates over the Z-isoner by at
| east a 90:10 ratio,

R‘,,, H
O
—
N 3 .acid salt
Vil

wherein said acid salt refers to sulfate, hydrochloride, or trifluoroacetate;
(f) reacting the compound of Formula VIl with an alkoxyamine
(NH2OR* or its hydrochloride to form an oxime of Formula 1X:

RY. H
GO
N
“mort
IX
where R* is defined below, and
(@) isomerizing the compound of Formula IX by treatment with a strong
acld and simultaneously converting to the desired acid salt of Formula X with an
enriched E isomer, wherein the E isomer predominates over the Z-isomer by at
least a 90:10 ratio,
wherein R", R?, R® and R* may be the same or different and are independently
selected from the group consisting of H, halogen, alkyl, aryl, alkoxy, aryloxy,
arylalkyl (with the alkyl being the linker), alkylaryl (with the aryl being the linker),
heteroalkyl, heteroaryl, alkyl-heteroaryl, hetercaralkyl, cycloatkyl and
cycloalkylalkyl, wherein said alkyl, aryl, alkoxy, aryloxy, arylalkyl, alkylaryi,
heteroalkyl, heteroary!, alkyl-heteroaryl, heteroaralkyl, cycloalkyl and
cycloalkylalkyl may opticnally be substituted with one or more substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, aryl,
aratkyl, cycloalkyl, heterocyclic and halogen.
2. The process of claim 1, wherein X is Cl or Br, mis 2, (R")n is H, and R* =
R¥= R*= alkyl.



wherein R1, R2, R3 and R4 may be the sane or different and are i nddiakBEn240¢
sel ected fromthe group consisting of H, halogen, alkyl, aryl, alkoxy,
aryloxy, arylalkyl (with the alkyl bédpng the linker), alkylaryl (with the
aryl being the linker), heteroalkyl, heteroaryl, alkyl-heteroaryl,

het er oar al kyl , cycl oal kyl and cycl oal kyl al. kyl, wherein said al kyl, aryl,

al koxy, aryloxy, arylalkyl, alkylaryl, heteroal kyl, heteroaryl,

al kyl -heteroaryl, heterbaral kyl, cycloal kyl and cycl oal kyl al kyl may
optionally be substituted with one or nore substituents independently

sel ecteq fr O'T*htef}ﬁroﬁéé’%ef €181 125 WiedeiafX & Gyor BaIMeng) (R isyydnd BF ¥ ,

aral kyl ;" cycl oal’kyl, heterocyclic and hal ogen. 2. The process of claiml,
wher ei n R¥RE methyBor ethyls 2, (Rnis H and R2 = R3= R4= alkyl. i 13 APRIL

2006 -19 3. The process, of .claim2, . wherein X 0 , mis 2, (Rl)n is
H and ¥ = REes$ef ﬁkﬁfmoﬁvg{qﬁﬁn.saﬂ s‘f‘ll‘fgﬁj%gteé’s(aagécl aim1, wherein
sai d sol | p (a) is tetrahyd rofura n. 5 The process of claiml,
wher ei ntéglgﬁdyqrﬁllc@%g't or is sodium bis(2- nethoxyethoxy)al um num hydride or

i odi ne. 5. Thiheppreeess obtlanha, whigreinhsai@initiator st squigm)bis€ai d conpound of
Formula [IVA is enployed in about 1. t0o 4 nolar ratio with respect to said
corrpound'"'éﬁ"oxiﬁ%ﬁhﬁm’)??qml“.u”?.hy‘gﬂ‘ge BrdNg of claim 1, wherein in step (c),

said al kyl c ' f. h r SO bt f et hyl
chl or of (i)%?{ mat 2‘!. 1-952{3{]0)%% @%tﬁfglrag oﬁsr'!’atfée\r,éﬁﬁgr%%s)é E?@r%{’g? mat ebgﬁ%ﬁ‘ggﬁzyl
chl or of qupEs emBloyddin aboves o 4molharatioAvitwrespeich tesaid ainkydurchdfor of or mat e

Is ethyl chloroformate. 9. The process of claim1, wherein said solvent in
step (c)Fareuiadliliene. 10. The process of claim1, wherein said acid salt is

sulfate.; The process of claim 1, wherein in step (c), said alkyl chloroformate is
selected from the group consisting of methyl chloroformate, ethyl chloroformate,
propyl chioroformate and benzyl chloroformate.

8. The process of claim 7, wherein said alkyl chloroformate is ethyl
chloroformate. |
9. The process of claim 1, wherein said solvent in step (c¢) is toluene.

10. The process of claim 1, wherein said acid salt is sulfate.

11.  The process of ciaim 10, wherein said sulfate VIIl is recrystallized from a
solvent selected from the group consisting of water, acetonitrile, THF, ethanol,
methanol, acetone and the like and mixtures thereof,

12. The process of claim 11, wherein said solvent is acetonitrile- water
mixture.

13.  The process of claim 1, wherein said alkoxyamine in step (f) is
methoxyamine or methoxyamine hydrochloride, and said acid is acetic acid.
14.  The process of claim 13, wherein said methoxyamine or methoxyamine
hydrochloride is present in about 1 to 4 molar equivalents, with respect to the
compound of Formula Vi1, and the pH of the reaction is about 3 o about 6.

15.  The process of claim 1, wherein said strong acid in step (g) is selected
from the group consisting of HCI, HBr and H,SQ,, and said treatment of the
compound of Formula VI comprises reacting with said strong acid in a sclvent at
a temperature of from about 20 °C to about 100°C for about 1-20 hours.



11. The process of claim 10, wherein said sulfate VIIl is recrystal i3 sd1, 2006
froma solvent selected fromthe group consisting of water, acetonitrile,

. THF, ethanol, nethanol, acetone and tjpe |i ke and m xtures thereof. 12. The
process of claim1l, wherein said solvent is acetonitrile- water m xture.
13. The process of claim11l, wherein said al koxyanmine in step (f) Is

nmet hoxyam ne or net hoxyam ne hydrochl oride, and said acid is acetic acid.

14. The oc of clai i N.sal: m ne or met hoxyam ne
hydr ochl ‘Eé‘i dg’ﬂi%% pé‘?%eégn&q}%%ﬁgﬁ{[ﬁél@f%géfgr#o}‘:l?i[%qzei%ﬁi valents, with respect to
the conppundTRé presess! &f dAill 16 wReriiresatd HE| ishres@dhiabout $-H@dlard to
about 6. 15. The process of claim1l, wherein said strong acid in step (9)

i s sel ecequdvalentsmwitreregpediptodba sompawndasf ReemuladBl. and H2SO4, and sai d

t r eat neng  of e conpo of _Fornul a VI, i ses reacting . with sajd strong
acid in ﬁa-soﬁgﬂpr%‘%e@%a&?fiﬂﬁk?gﬂﬁ%em S?'Fm'ﬁﬁ?sw '@:E{bS“gBaBtab?uggC f or
about 1- APRI L 2006 -20 16. The process of claim15, wherein

sai d aci@gaég%ﬁyalﬁ.& The process of c¢laim 16, wherein said HCl is present

i n about 19.- 10Th®paocessapfi claitre hb wheneinhsaie spleent iscselérted drmow thedgrafupFor nul a

| X. 18. The process of claim 17, wherein sajd HC is present. in about 1 to
about 8 leﬁrngeaf&tbanehmtha@vh *Fﬁ’@r?ﬂ%sﬂ;b%ﬂa@ivéﬂﬁﬁhygt%@*@l #theki d sol vent

- but anci® RYP Ry FEPRTE, nERHRE ol ey beSichN, P 2KBRR: apkTe hexane

t ol uene, madetsdtheraedfe, ethyl acetate and mxtures thereof. 20. The process

of claim 19, wherein said solvent is a m xture of is_oEropyI. al cohol and
t ol uene. 20.  The process of claim 19, wherein sald solvent is a mixture of isopropyl

alcohol and toluene.



