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TI TLE OF THE | NVENTI ON PROCESS FOR PREPARI NG
HEXAHYDROPYRM DJ | , 2- a] AZEPI NE- 2- CARBOXYLATES AND
WOREADERICOVPOUNDS FI ELD OF THE | NVENTI ON The PCEESIU04/041115
invention is directed to processes for preparing
10- am no- 3- hydr oxy- 4-oxo- 4,6,7,8,9,
10- hexahydropyri m do[ | , 2- a] azepi ne- 2- car boxyl at es and
reI ated conpounds and to a class of substituted
dr ox rimdinone carboxyl ates that can be enpl oyed
TTTL% @gﬁﬁgﬁﬂ\g ION these processes. The
PROCESE @bkmmdm?zliemyngwmm%ﬂ) [aneeQAaBm\Iﬁez-@ARcBOXYLATEs AND
co useful as internediates in the
RELAEF@E@&Q??’U%%% phar macol ogi cal |y active conpounds.
BACKGROUND OF THE | NVENTI ON A cl ass of
do[I 2- a] azepi ne- 2- car boxam des and
FIELﬂ]Qfa € corrrr)llounds are inhibitors of the HV integrase
enzy e Tha heesapbimpention & difectEbiorpipegssesdor Mpparigd Oxpincgkhydroxy-4-oxo-
4,6,7 éjfi(b H&qqﬁﬁ]@:yﬂﬁﬁﬁ)ﬂ fl?]qzéﬂﬁle%aﬁfo%ylﬁﬁpﬁrﬁsr@%@%ﬂ&mﬁﬁs Jnh |t<§a class of

ounds and pharmaceuti cal | acceB"el
substt i o Ry BBIIgRE BB =S gk Caﬁ‘rbé\?éﬁ{oiy?fjgasd?acfan“@é? t processes. The

hexah&d’i&%@ﬁrh&ﬁz@)!ne%IM@K\}dat@ﬁnd rdl@tad todgpotids ARl ByuNG ifithenediagR in the
Dg ? $aﬂ§oach to Omagl ng these conpounds is to
PreParﬁ‘i“@‘pOJrP APREOIQRTAE A5 SOPPPPRtt ed ani noazacycl oal kanone
(e.g., a Boc-protected anm noazepanone oxi nme), then
tion with the oxine using a
Wﬁe d%ﬂlﬁ%@face?ﬁene di car boxyl ate and heat the
resul t iAngassaf lmelmdm@m@pbl@%@]azep@e@;ﬁabp&@n@ﬁ@nd related compounds are

1nh1b1BY§ df %e%ﬁn{eétﬁga en@ﬁ‘ﬁ’e O Abipdun ey EPBrAul £ ORI a8d &IV as defined and
recursor which can_then be_converted to the desj

d
describegHsloxae ErEresepisive of qh'éwiaﬁ@ TSP RS R gL nccoplable salis
thereof %%Eﬁfﬂrfw&leﬁh@{r|tr,eamga1]1fa<2tﬁ)ﬁlb9 EIIC andfox agdtale or delaying the onset of

st LSS5 0L BRRLSBE B S 2o BRS Y SR 0
aminchZaegdicatiahonai(¢.b., aBbdproteoted ammotdepandesixime), themn trmﬂamad}élchael addition
with the (ke U4 Zg‘reagsﬂlggbl?e &&aﬁ?i'a&?ﬁl&{e%{ﬁrb%%?tg Qﬁd k%gtath!-: yesxﬁﬁng butenedioate

eriva rea agent
produet!té yycazq the py;rg@dmg ring,radd phiain thejkaby a S@qlq tqaprécquwhlch can then be

convel?tgqV s rtl?el de§ﬁ'e%p:§rbl)§4n§dé\/| MIM@\Soh@rnm&bpre]parlnmx\ﬁhydropynrmdo[l 2-
vent
a)azepine carboxamide illustrates this approach, wherein the Boc protecting group in PS is subsequently

removed (e.g., by treatment with acid) to give the desired carboxamide, whose unprotected amino group
can 0ptiona11§/ be derivatized by treatment with acylating agents, alkylating agents, and the like.

Scheme A
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" N. . reflux ( UBz2 M NHCOR2M , r CO2M
pyridineOBz N CO2Me solvent reflux ,NBoc' ' 1 Me P4
w@e@sheIsunf ort unat el y, the cyclization of the PCT/US2004/041115
pyrimdine ring can be acconpani ed by the formation of
significant by-product due to a conpeting second
M chael addition; e.g., in Scheme A the yield of P3
can be significantly and adversely affected by the
formati on of by-product P3' : Boc N O CO2Me Me NV N C
he oxinme (e.qg.,

2Me 3 Furternore, the pxeparation of
Pl i h Bzf [N t startin OH F
am noaza¢ycljoal kandne (€.g., PO 4 Schene A) Hiypiy
require tepsntWtiugh can \ﬁi OVer a
yi el d, \an théﬁ%{v‘%rti ng am noazacychol al kapyjone i s
typicalMyygi t lper expensive or ungyalal e

comrefci al | y, I n which case its synthesis f B8m r eadi | y

Unfona;yagély,alw c@claztaﬁéﬂl ém&] pmhgaiflegiiﬁg daf be gc_qzuinlpzﬁﬁhd B;}]fu]iet foérhation of significant
redyci ng the overa el d., . .Accordi [e.
by-orofEbiioq G cRE S 1R Gau R T Sl o Gisforka canbe
signifigein®y ehidnaglvaryaty ifésied by thetfbmmation of by-product P3':

hexahydr opyri m do[ |, 2- gl,@zepi ne- 2- car boxyl at e

i nternmedi ates and the dorrgs ¥ car boxani de

derivatives. SUWARYd cOidhe present

invention is directed to/progesses for preparing

10- am no- 3- hydr oxy- 4- oxox_4, 6, s, 9,

10- hexahydropyrim do[ |, 2- a] azepi ne- 2- car hoxyl at es and
Furtheprgqre, thsPrensrabiot A&e aere ﬂ%g-péﬁ@qugf‘é%e 'g)oﬁm& q‘@ﬁéf‘ﬁ’ﬁg
anﬁnoé‘zﬁéyb!&iﬂtﬂﬂdﬂe (SlerPoa St A)hﬁ%l&@l@/ Jed\ibéﬂepéiﬁl%siepuivh'fch yan have a low

fne present 1 nventlion | udes. rocess for preparin
overa N AT TR0t S0 B B B o Bl e e
commer&3lLQinhhiclhcasoitpsyntess fr¢rhiyeadiintvadatlngartingoatpaalni resfuired, further
reducilllzgotjhgw/e%ll\/}hglﬁ.RAgco%?fné%'ﬁ, t@ré is \a\{/eedq)} an alternative less costly and/or higher

yielding synthesis of the hexahydropyrimido[ 1,2-ajazepine-2-carboxylate intermediates and the

corresponding carboxamide derivatives.

SUMMARY OF THE INVENTION

The present invention is directed to processes for preparing 10-amino-3-hydroxy-4-oxo-
4,6,7,8,9,10-hexahydropyrimido[1,2-a]azepine-2-carboxylates and related compounds and to processes
for preparing carboxamide derivatives thereof. More particularly, the present invention includes a

process for preparing a compound of Formula X or Formula XI:

RSRER® o | RRR® o
R4 R4 t
RG R6
-N
v W™,
W Xx) R X1

which comprises:

(! contacting a compound of Formula VIIIL:



I TT" n 1 RSORB I R7T NIf NOWRL (MII) or a
conpound of Formula I XX R~ R3 0 -L R6 NWRL (IX) with
w@2@bersgl base to obtain Conpound X; or (H 1) PCT/US2004/041115
contacting a conmpound of Forrmula VIP-1: R3 Jf RR / O
RA NV Il A, HNITIT | HRE NN R7 Il NOWRL (MII-1),
a conpound of Formula VIP-2:. RB oL RR R I OL n N

ifLIT NR7 1 NL

(VIID)

or a compound of Formula IX:

Ix)
with a strong base to obtain Compound X; or
5
(H-1) contacting a compound of Formula VIII-1:
R® R®
R® R ®)
R4 O-L

(VIII-1),
a compound of Formula VIII-2:

(VIII-2),

10  acompound of Formula VIII-3:
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WRL (M11-2), a conpound of Formula VPI-3:0 (vm 3),
or a conpound of Formula IX-1: OL O(IX-1) with a
wa@eoosgishase t o obtai n Conpound Xl ; wherein: VRCHUSI004/041115
am ne protective group; L is a hydroxy activating
group; Yis halo; R is: (1) H (2) G -6 alkyl, (3)
C 6 alkyl substituted wwth OC al kyl, C3_8
cycl oal kyl, or aryl, wherein the cycloalkyl i's
optionally substltuted with from1l to 3 d - alkyl
groups and the aF%gIR i ogl;lr onal ly substituted wth
from1l to 5 sub t each of which is
i ndependent |y L6 al kyl, CF3, OCF3,
hal o, CN, or NQO2, aljyl which is optionally
substituted wt YostiTt uents each of
whi ch i s independent 6a|ky| oG -6 al kyl,
CF3, OCF3, halo, C\W NO2; OR2, R3 each R4, each R5,
R6, and R7 are ipgepepdent|y: (D H, G5 _6 alkyl,
or (3) A -6 alkyl substituted wth OGCG _ alkyl, C3-8
or a coppeind of RyrnuladX-lary| | wherein the cycl oal kyl is
optionally substltuheqqavvith from1l to 3 d - alkyl
groups and the ar opOi onal Iy substituted with
from1l to 5 subst Y. achogf which is
i ndependently d - , 81 -6 al kyl, CF3, OCF3,
hal o, CN, or NO2; Rlis (iQ alm xpurerof Rand R,
wherein R and R Bfe dkffeNént al kyl groups, or is
(ii) RC, wherein RCl\llsPJ C -gp alkyl; each aryl is
I ndependent |y phe\r;\y/t mlr:ﬂnapht hyl ; ax-1)

with a strong base to obtain Compound XI; wherein:

W is an amine protective group;
L is a hydroxy activating group;
Y is halo;

Rlis:

1 H

()  Cr-ealkyl,

3) C1-6 alkyl substituted with O-Cj.-¢ alkyl, C3-g cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 C1-6 alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently Cj.¢ alkyl, O-C1-6 alkyl, CF3,
OCF3, halo, CN, or NO2, or

@ aryl which is optionally substituted with from 1 to 5 substituents each of which
is independently C1-g alkyl, O-C1.6 alkyl, CF3, OCF3, halo, CN, or NO»;

R2, R3, each R4, each R5, R6, and R7 are independently:

(1 H

2) C1-6 alkyl, or

3) C1-6 alkyl substituted with O-C1-¢ alkyl, C3-g cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 C1-6 alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently C1-¢ alkyl, O-C1-6 alkyl, CF3,
OCF3, halo, CN, or NO2;

4
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nis an integer equal to zero, 1, 2 or 3; Tis Ul h-1I
KUor TJI, Xfl and 1j3 are each i ndependently
w@edsosrsdl f rom t he group consi sting of H hal oPCTZUSB04/041115

alkyl, OC _6 alkyl, G -6 fluoroal kyl, SO2-C1-6
alkyl, C(=O-NH-G -6 alkyl), C(=O0-N(-C -6 alkyl)2,
and HetA;, VI is H halo, d -6 alkyl, or d -6
fluoroal kyl ; and each HetA is independently a 5- or
6- menbered heteroaromatic ring containing froml to 4

RS is () e nexiortod RB: ainﬂ@@pezmeiemtﬂf‘yarslellfgat diffefamo BiNG albyhgrdurs, or is (i) RC,

h .mﬁg;eig thg(peteroaronatic ring is optionally
wherelg s dP f t-dodd™Wi th 1 or 2 G - alkyl groups. The
each al i@ GRISSRger®ly phéi®] prmapkhyl; i nventi on can provide the
. bi%%clic carbo¢¥lages of Fornmula X and bicyclic

n is an IeESESONAL (&L O0r 2P ula XI in a significantly higher

Tis yield than the cyclization process described in the
Background, which process is illustr led by the
formati on of P3 or P5 omP2 in me A
Furt hernore, the co ds of Formulg VPI, JX, VIP-1,
VIP-2, VIP-3 and K-| enpttifed nts in the
process of the in i can be pr paréd inrelatively
high yield from unsaturayed gyclicN

rs whi ch
elves are either co rcial ly avail.ab

he t.a
UL, U} BT it BHERBUES IR R e GEate B3 B bl Cl-6 allot, O-CL
alkyl, (Cf_ls @hbﬁéakya,dmgm_y,i atidyd] .C(ﬁ(gl;NH(}Cmglaygyl)t Iine:@mfé(r-@ug a%c’y]éi,dnd HetA;
X ou X ar an i vatives thereof can be
Vl“”gdﬁg?§E§F§WL§Wﬁ?ﬁthn?%%%%¥hat of the process
each HRES R ihdepshdenilytalte oBaakmbatdikterddrematthvuingtcagfeiningffroirhieto 4 heteroatoms

. esent i nvent{.on a il ustr c ' . .
naop BRI S MR A B € DLRAFHE Bt e RTPRAARN S vio
or 2 Cr-gplkebg@peisng an enbodi nent of the present invention:

Sch i r a a ormula
Sohe ek %ﬁevleg%eg'ofo&%@enmaﬁmm MaHnOo i BiR aBORMarddRf Formul

X and bicyclic carboxamides of Formula X in a significantly higher yield than the cyclization process
described in the Background, which process is illustrated by the formation of P3 or PS from P2 in
Scheme A. Furthermore, the compounds of Formula VIII, IX, VII-1, VII-2, VIII-3 and IX-1 employed
as reactants in the process of the invention can be prepared in relatively high yield from unsaturated
cyclic ethers which themselves are either commercially available at a relatively cheap cost or which can
be prepared in relatively high yield. Accordingly, the overall yield of Compound X or XI and derivatives
thereof can be substantially higher than that of the process described in the Background. The advantages
of the present invention are illustrated by a comparison of Scheme A in the Background with the

following Scheme B representing an embodiment of the present invention:

Scheme B
OH OH
several CO.Me
I steps NH, DMAD NH, 2
o : Sy O “meoH « #O~F
1 5 N COQMG
/N\ - N §

Boc Me Boc/ \Me



reflux OMs HN Li H NX CO2Me CO2Me solvent reflux N N
BoC M Me 10 (=P5) The cyclization in Schene B (i.e.,

wo b@spersoat i on of 9 from 8) has a hi gher yi el dreTrasonses1115
correspondi ng cyclization in Scheme A (i.e., P3 from
P2), at least in part because the Schenme B cyclization
has no by product due to a second M chael addition.
The overall process of Schenme B (i.e., 1 to 9 or 10)
has a significantly higher yield than_that of Schene A
(POto P4 or OHp addition, in congradt to PQ n

SchemeoIAht t he |di hydro an pdarti ng( mat 1in

Sc:henf-@eﬂ Is a'nga 'y chesp combdi clewg cal .,y The
pr esept—+mvent i \allso provi des a af ern tive ene—pet

synt hesi s forformiti et 10 fromZ N '(?%ﬂion; 2.
mesyl ation; amd 3. cyclization) as outline % he

fol | owi ng Behen™eC, ¥here the algagn‘l‘\,@é MBCl in the
nmesyl ati on step does not need to be controlled to

avoi d mesy ation of all bydréxyl

| ans . bage /X Owe
lI\J/te @ ﬁase smc
N

CO,Me  solvent reflux

I
N~
Boc/N\Me 9 Boc~ Me

10 (=P3)

The cyclization in Scheme B (i.e., the formation of 9 from 8) has a higher yield than the corresponding
cyclization in Scheme A (i.e., P3 from P2), at least in part because the Scheme B cyclization has no by-
product due to a second Michael addition. The overall process of Scheme B (i.e., 1 to 9 or 10) has a
significantly higher yield than that of Scheme A (PO to P4 or P5). In addition, in contrast to PQ in
Scheme A, the dihydropyran starting material 1 in Scheme B is a relatively cheap commodity chemical.

The present invention also provides an alternative one-pot synthesis for formation of 10
from 7 (1. amidation; 2. mesylation; and 3. cyclization) as outlined in the following Scheme C, where the
amount of MsCl in the mesylation step does not need to be controlled to avoid mesylation of all hydroxyl
groups:
Scheme C

OH

O
HN NH, , base MsCl, base

X | OMe >
N solvent, 80 °C

N O
Boc” Me
7 (leq) o
OH F
solvent, 80°C \N N
N~ O
/" Y~Me
Boc 10

In the process outlined in Scheme B, when all hydroxyl groups are mesylated, the phenolic anion cannot

be generated by anhydrous basic conditions (Scheme D). When the cyclization step is carried out under

aqueous basic conditions, methyl ester is also hydrolyzed to give acid which is difficult to extract from

aqueous layer. Hydrolysis does not occur if the amidation step is carried out before the cyclization step.

-6-
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Boc In the process outlined in Schene B, when al
hydr oxyl groups are nesyl ated, the phenolic anion
W@ 2m50615be gener at ed by anhydrous basi c condi t POTES2004/041115

(Schenme D). When the cyclization step is carried out

under aqueous basic conditions, nethyl ester is also
hydrol yzed to give acid which is difficult to extract
from aqueous |ayer. Hydrolysis does not occur if the

am dation step is carried out before the cyclization

Sdmm@tep Scheme D HO O NBO Ovs H excess r 3 N OWw |,

base Li H M/CNB di 9xane- THF VC O65- 70 oC
C oC %gc aq B Cisolation i dlff cul t
presem&nb£yen |onNa o |n Iudesua c ass OMs
@& D¢
carbnxan1des that ca yed ﬁgomeacta ts

prbcess set forth'%bove Addl i onal cl asses 8@
conpounds enconpassed By this invention gre descri bed
bel ow. Various enbodi ngnts, aspects d feahures of
the present invention are edtd®dr de crﬁbe I ,0r wll
be apparent fromthe e ' i ptHONN aﬁple, and
appended cl ai ms. DETAI LED DESCRI PTI ONNOF THIHE | NVENTI ON

The present invention includes the p39§g§§&&m§et forth
above in the Summary of the Invention

conpouhie BeseEdpyenien e;ksq 1§clbqleé 6g}aésooffsp@hﬁuéthhﬁgrox%pyrmndmone
carbox?ﬁf@@ M&&aﬁ@éﬂz{t anvb@fipl &€ 4TINS 18 ftheh@sdaty sat foXh almmve.
o P et R AR R

conpouNeriaik embsdimémas, ‘dtﬁ@etB ant feaweo nitbeiprdsenf infantiny hrg either described
in or wrlagp &.4ppa gntqrgp PHl gnsgfn erc 1&1 %& 513) a&ﬁ&%ﬁg&ﬁé&’ 8hidhs.

"herein ound
Simlarly,

DETAILED DESCRIPTION OF THE INVENTION

The present invention includes the processes set forth above in the Summary of the
Tnvention, in which a compound of Formula X is prepared from either a compound of Formula VIIT or a
compound of Formula IX, or a compound of Formula X1 is prepared from a compound of Formula VIII-
1, a compound of Formula VIII-2, a compound of Formula VIII-3 or a compound of Formula IX-1. A
compound of Formula X is alternatively referred to herein more simply as "Compound X". Similarly,
compounds of Formula VIII and IX are alternatively and respectively referred to as "Compound VIII"
and "Compound IX". Analogous nomenclature is employed for other compounds described herein.

Compounds VIII, IX, and X and compounds VIII-1, VIII-2, VIII-3 and IX-1 each contain
one or more L groups, wherein L is a hydroxy activating group which, as described below, can be formed
by treatment of the corresponding OH-containing precursors with a hydroxy activating agent. As used
herein, the term "hydroxy activating agent" is a chemical reagent (e.g., a sulfonyl halide, a phosphinyl
halide, etc.) that will form a derivatized hydroxy group (e.g., sulfonate, phosphinate, etc.) that is either (i)
more reactive than hydroxy per se or (ii) confers reactivity where hydroxy per se is not reactive in the
cyclization reaction in Step H or Step H-1. Correspondingly, a "hydroxy activating group" is a
derivatized hydroxy group that provides either reactivity or improved reactivity with respect to the
hydroxy group per se in Step H or Step H-1. While not wishing to be bound by any particular theory, the

cyclization in Step H is believed to occur by nucleophilic attack of the deprotonated pyrimidinyl nitrogen

-
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conpounds of Formula VIPand K are alternatively and
respectively referred to as "Conpound VIP" and
wO gmspoersnd | X'. Anal ogous nonencl ature i s enpl BgEUSI004/041115

ot her conpounds descri bed herein. Conpounds VPI,

DC, and X and conpounds VIP-1, VIP-2, VIP-3 and DC- I

each contain one or nore L groups, wherein L is a

hydroxy activating group which, as described bel ow,

can be fornmed by treatnent of the correspondi n
on the Biphatirdazbonisnigstipteeiovithetbe derinktive QGH Brpdp.oxbyreacthi Jertviatiggd hydroxy group
is abet‘?g? avmg%ougsf’n rﬁ:cﬁgékﬁ 1@subgtﬁ@uotn$féemh E%gﬂ; B%%e activating

rea , a sulfonyl halide

a phosﬁhmmxmdm‘ém & anéK@nsl coppgungyi YII-$. 0l H2g VI3 and 1X- I 41so contain

a grouxgw 'w\ﬁ@h'mzﬁldanm{éjﬁrgt’éé‘twg TP, (Re zﬁmne %te@@@@,lp W in these compounds can
sphi nat e, etcét at 1.s eith ‘%pgrmrer act i

be anyapye H&i(g}:%ﬁt]dg( SIOHR thatig stgble (mtlh)tese%ﬁtl foetlhgc zaliop ¢ lo‘wfwgpgoyed in Step
Hor Sféﬁ @I P%ﬁﬂ ARG kutB€quest pAadkssingach Hastred derivhtiveqy.gl, thz @bupling of Compound X

with am mf: 55(%} palgtp E{yg{glcwag { (ﬁjec& Ff_lfémuala ggr : g%s r?b gg‘]%lvﬁandehblle enough to

be remgVe(OlL(pleivl&é)ﬁ eitherdfvingd Esmpauinth @rdmeetiwnrl fioint aysubsequmﬁ ﬂ@vv@ave (e g., the

carbox® t tlif&h}ﬁg"ifng bﬁcﬁﬁg’c\@/\h%tlhtagmu%fe éﬂﬁv{ &e)[s}'ot&ﬁ{?éj éﬁ@ tHeFree amine

e not O un
with hah;@r padagiadatiarofepeehy fugcHenad wupmeﬁe@tﬁn fhs C%an fgitne protective

oupskb?(l, LRWRG the 2R GhdSre BYscAbG B9 Biniples intrb@érke Wroups @ Organic Chemistry,

canea 5 b s Bepsnbie oy Rl 29ELRE 45 D% g Phh hoene s G,
Wauts, PRSI Giloliss ifl €Xrgan autstelsmyﬂredmyn golauWileys Nawbsdrk,6©91, pp. 309-385,

the dlslﬁg)%%&cg Wg\éc W eehereégl%gclé eoxgteh b# %‘fgf%lﬁgt Pﬁrgdteg‘?q 3 ' %;l)'lrotgctive group
W is tygiRlallg alsev*tﬂ;lewlth/td@p@t ik adtion p@@t@@ﬁmpwt%re@m&ms Wto G described
below \P(tyﬂ?{})rép%:a%lan r@&rﬁfsq;f %Hp&ﬁldgf ULk (i d h%r@ma;ﬁewﬁh respect to Step H or

thve Win these conpounds can be any

Step I-b})op@,@pcfoy@néy glgfgleqchlattloni belayt of fhepregsteps rp@%}:}t totgg)up IB{% In the event a
pre-steép¥&duird P HifiBreROMEhd OB FRIup W tkhé Bveﬁtlﬁﬂoddsﬂbr ﬁé@@mgklbmpound X or

SRR e e ST T e
later reﬁcﬁfﬁ W', With :gir.dbﬁbqaerﬁ @fdmmiﬂgﬁt«iﬁo arfcofporamiWapriét to Siep H or Step H-1. Further

descrl}ztl_ﬂn é)&@}gt&?l éﬂnﬂ? ot?ctlv?ﬁgr& T ﬁgpoﬁ%p Sl.Ieg I-#)ffo'il ]xfﬁstq)elow and
descrigtioné thedormatiar indatmaemal Qf@u@]l groypiyés mawﬁ;@)ialﬁhe@ éelew for example, in the

ontact with a suitable am ne
descrlﬁ%[hr ot c{%%)an&/ Stg% 12

nt to give the free amne with |itt

or no dagrR @I‘éltnie@trP e paprgssof Herinvepiien is HﬁQFocﬁsrséﬁlf:f‘éforth a%""e wherein
Lisa Elﬂf%ﬁﬁ@ brd }%hogﬁlﬁxaﬁ‘e@ RRDAINSher AfHBR:s PeQk 664ihME dgfifdd[{Se. Ak @efined in the
known in the art and are described, for exanple, in
Summegy i hedNFBUY oups i n Organic Chenistry, edited by
J. F. W Avbthai eepboBinentshilRr pemss dfiehe iamkion ik @¥3rogess. as originally

T tective
e e
dlhydmeambwmhosmmgm andpll ogovasebles arhes elisillpdefined. of whi ch

are hengl el HORERYNALRRE Vé?&ceﬁ@éf?ﬁeﬁﬁ%ﬁof 14RO £ orlglhﬁly

am ne protective group Is typically also stable wth

descripesls ybereinigisit he reaction conditions encountered in
Steps QUto Godescri bed bel ow for the preparat| on of
precurigrs %,f )Sﬁ Oli]nd Xor Xl (i.e., "pre-steps” with
respect t( or Step H1), and accordingly the
descri ;615)1 onPb@](@Pvajzf the pre-steps refers only to
group W In the event a pre-step requires a different
am ne protective groupWw, tr]eg_overall process for
prepari ng Conpound X or
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Xl incorporating the pre-step would additionally
i ncl ude protecting and deprotecting steps to add and

wo atosioersenove W, with a subsequent protecti ngPGT/ER2004041115

- incorporate Wprior to Step Hor Step H 1. Further
description of suitable am ne protective groups for
Step Hor Step H1 follows just bel ow, and description
of the formation and renoval of such groups is
provided further below, for exanple, in the
descri ptionshap¢inSt ep B and Step J. An enbodi nent of
the process of thEs(inCeRllgD (i)TLHBalpatass CAss Algll substituted with
forth above wherein L is a sul fonate or a phosphi nate;
and aI | ot havl, (urardprd® 4rehtyl ori gi nal |y defi ned
(i.e., as defineghchRJ istindeSeminmthyy(i)dF1-¢ fkyl] @Y E€ntsibelwptkyl, (iii) C1-6
Anot her enbaodi nent, of the rocess of the invention is
the pr ocessalQéISBl?sP@‘Feﬁé(flhf Z]rvfﬁélga%‘%ove wherein L
i s hydrocar byl sutachR{H is Hdi:my@hﬂéﬁéw 6;146&%&94*@%9[-6 afkyl substituted
di hydr ocar b% lgrl%ph%éphl nyl; and all other variables
are as orig i efi ned. Anot her enbodi nent of the )
process of the i wheeinagnarylglefings ip RO andR israpgpray pypstituted with
described, #hRMNaH B sibsiitent{ dabh SGiEN is idRpenkéxly (Rbyer2-C1.4 alkyl,

or (3) P(O) O§K)2 Y\A&?ye' R i y!i(i. d -6 alkyl, (ii)
b hal omkyia GO 6N m%?rbstitutgd wi t h
and all%mét var{ablés ar@'éé/ brigifHlly @¥ineganphoryl ; each RJ i S
|ndepende

PSR e it s 28 gess 5 gigpally
descrl‘radl,dvf@amhLR s@zalm@p@ma istQ1ys gl @3, CB2 G A PH26F3. GHayaryL, aryl, or 10-

camphg%/% @vhgr%}(nythe upg %tgolﬂgﬂﬁﬂ %&&ﬂecﬁzﬁﬁlx froﬁriq? %@Js@iu@nt?é@éh aF Which is

nderout o i it i L1 bt PR o Il e e
Ongmdggq%@dent |y hal ogen, -G _4 alkyl, -OG -4 alkyl,
3, OCF3, CN, or nitro; and_all other vari abl es are
as ori @,aﬁgppeyt e e m&ﬁ@?‘fﬁiéqaenéﬂ‘b'éa tolaghesy nylhéenzenesulfonyl,

metharléelﬁﬁﬁﬁs tr@fuoioh@tuaﬁeé@mmyp P-nitSobbXends 0SS aalashamnesglfm@ﬂ loy 10-

Camphg][eSE]% P%‘tgnot zel A %n%ﬁm%ey EIS met e}nesolfoxj}g

canph OAybther\bhﬁbditmnttdﬁ ¢heaqrgckssiof the pm\aeomrall lls §hespmys&8 ias o gaplly

wth froml to 3 substit s _each qf whi s :
described, wherein the group formed by the ~ \CN-FW moelety E]n ompoung % is a carbamate, an amide, or

a tertiary amine; and all other variables are as originally defined or as deﬁned in any one of the preceding

N C(=0)OR , the term
“N-R
, and the term "tertiary amine" refers to ~ ,

embodiments. The term "carbamate” here refers to a group of formula ~

"amide" refers to a group of formula ~ ON- C(=O)R

wherein in each case R independently represents an organic group which is chemically stable under
reaction conditions employed in Step H and which can subsequently be cleaved selectively to afford the
unprotected amine. Description of suitable R groups is provided below.

Another embodiment of the process of the invention is the process as originally

described, wherein W is an amine protective group selected from the group consisting of:
) C1-6 alkyl substituted with aryl, where the aryl is optionally substituted with

from 1 to 5 substituents each of which is independently halo, -NO2, -C1-4 alkyl,
or -0-C1-4 alkyl,

(2)  C(=0)-C1-4 alkyl,

3) C(=0)-C1 .4 haloalkyl,
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i ndependently F, d, Br, -G _4 alkyl, -OC -4 alkyl,

CF3, OCF3, or nitro; and all other varlables are as
woeiogiosshl y defined. I n an aspect of the precePCTyS2004/041115

enbodi nent, L is p-toluenesul fonyl, benzenesulfonyl,

met hanesul fonyl, trifluoronethanesul fonyl,

p- ni t robenzenesul fonyl, napht hal enesul fonyl, or 10-

canmphorsul fonyl . I n another aspect of the preceding

enbodi nent L i s nethanesul fonyl. Another enbodi nent of

the pr@gessC6O)Cies aliylemtargnwiege thaerypiseptiemilpsubstituted with from 1 to

originally %'?éo%ﬁﬂugﬁgeacmt%ﬁbmlsnﬁzﬁ SGHOMR R HRSh, b(yl Ltﬂﬁyl or

noi ety in Co I's a carb ana? an am de,

tertiary anﬂh§14ﬁﬁﬂhall other variables are as

origi nghly defo [@-@1Qfall®$ def i ned in any one of the
precedl ng errboc?l ment s (E'ﬁ and ‘car bamat e" here

refers®@o a E;r@d?)(gflz dr the term "am de"

refers@o acg@up-yiy zﬂl@ﬂdﬁﬁla@l,,w}ﬁmihet gl it eptionillyesubstautyd with from 1
am ne" ref e[s t§

i ndependent CS/S su ?)t}tlée\é\lg neta§1 & WHknS 8 1nﬁ%pe%§e%tlﬁ hal _ng)zi -C1-4 alkyl, or

an of gani
chem cal | y sd-@hl4allomder reacti on condi ti ons enpl oyed

and al]iscglllegtg%erpa@g[s grg?% orégqaaglly éia {J ped l'(l)g ?]se %ge 1{134183*13 §¢ tﬁe Fo?eg%ﬁilg embodiments.
Descr i ptill antlef esbodimdit ef e grooespsf the mpprtjmn d?etde protesgas originally
descri‘?%ﬁo\;lllﬂa?gm qrRad 'aﬁﬁlgtprtﬁéctﬂ/? Qzﬁ%@é@ fngn th@ﬁoﬁﬂ‘é’o@ﬁ&tﬁ@%ﬂ S
rocesséﬁi of i ﬁh Y $ 20 103
ani ne pPote 7Bh ?IOUECTE eé’g‘fné(glsfop%?ﬂa he! étl‘tBtﬁ%vW“ rom 1 to
consi sti ng edbstithdnts €&ch obBwhiklyis iglapsitiertiytheld, WQA -Gy hlkyl, or -O-C1.4
where the ar% is optionally substituted with from1l
to 5 substi#¥ts each of which is independently hal o,
- N2, (Z)Ii 4 -GFWHC1-4kd.O- G -4 al kyl, (2) (=0 -C -4

al kyl C : C@3 _4 hal oal kyl, (4) C(=O-C -4
Ikyleﬁg ary where the aryl is optionally
subst i fAlt ed “GFOrCCldm 1 to 5 substituents each of

whi ch Kﬁ Q@'}l@@ﬁtﬂhﬁnﬂ aJJHére thé\mnyhgptl%nﬂlyks)dbstlt@éd with from 1 to 3

00 o Lk o alp S g, <y . ox 014
al kyl ene-ar yl,) where the aryl is optionally

substl ted substltuents each of

whi ch | d&ﬁbgéfe f?yﬁ‘ﬁm o, -N®2, -G -4 alkyl, or

-0CG B aI k%O)@ﬂ@Ha-quﬂhemdvarl abl es are as

ori gi n‘?é %@—@Cﬁﬁ-pﬂéltyﬁ %&ﬁ%ﬂh@nﬂ@opﬁ&aﬁl? @ubstltuted w1th from 1 to

foregm ment s anot her. enbodi nent of

process of Bryebstipngain £3ch Rt WEICP Kengspadenty lplo. Pyt Ia&kyl or
-0-C1-4 alkyl;

and all other variables are as originally defined or as defined in any of the foregoing embodiments.
In an aspect of the preceding embodiment, W is t-butyloxycarbonyl (i.e., Boc),

benzyloxycarbonyl (Cbz), allyloxycarbonyl (Alloc), p-nitrobenzyloxycarbonyl,

p-methoxybenzyloxycarbonyl, p-bromobenzyloxycarbonyl, p-chlorobenzyloxycarbonyl, or

2 4-dichlorobenzyloxycarbonyl. In another aspect of the preceding embodiment, W is Boc.
Another embodiment of the process of the invention is the process as originally

described, wherein R2, R3, each R4, each RS, R6, and R7 are independently H or C]-4 alkyl; and all

other variables are as originally defined or as defined in any of the foregoing embodiments.

-10 -
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descri bed, wherein Wis an am ne protective group
sel ected fromthe group consisting of: (1)
wo argoptsenyl , where the phenyl is optionally PCT/US2004/041115
substituted with from1l to 3 substituents each of
whi ch is independently halo, -NO2, -Cl-4 alkyl, or
-OG -4 alkyl, (2) -C(=0-G _4 alkyl, (3) -CC0O-CF3
, (4) -C(=0-Cd 3, (5 -C(=0O-CH2-phenyl, where the
phenyl is optionally substituted with from1 to 3
subst i Auethérembadimenf of wiei préressof ithedepetichen theyrdrads@s originally

descnbe&lmll'legelﬁjli —l% %&c@%ﬂ S:a%%-Rg%@épé%H?@é 1H; Q%{% 1T cg.’ﬁergzma%legare as

Orlglnalﬁ(dem)ed@ aHfipedimyzhy ofhe fasegoing eplh@fhwntF s optionally
subst i Kﬂgtﬁg‘ e\“ﬂb%«ﬁinfeﬁtcﬁptﬂe ﬂr&e% ot %}Q%ﬁ\}ehllﬂ&ﬂg ﬁle%?&:esscﬁg or1g1nally

descrl‘twg %Ferelgf Ra i bs %?1-4 Slghle?nlﬂoi tl‘éeB Vaerglb]gﬁ %re 3& bngmally defined or

as defigéd @iaRpbi the f(’)@d‘gbﬁlg dmBbdimsntél €lhiaf @ghedtdf R YPpre2Edibhembodiment, R8 is RC

(f:or %l?l ng enbodi nents. In an aspect of the pr ecedi ng
and R trent, Wis t-butyl oxycarbonyl (i.e., Boc),

b enzyl (Anymafehmwihleﬁtﬁj zl)e pradebsydf theyimantioniy the(pAbcksa} priginally
descrﬂ%_dbwfxerrreol gnza%: 1% e‘f‘@ ?ﬂ!)y or 2parlb%|‘u %gﬁgﬂé% )g(’r)é)ég %%ledeﬁned or as
definegn 22y Hf dhe @xbmmrb.@g}mmyc aramﬁgﬂct of [tiys arnbﬁdnmnt asp édn agpther aspect,
nis2.the precedi ng enbodi nent, Wis Boc. Another enbodi nent

of the process of the |nvent| on i.s the process as

ori gi narpergEetipERn! thihsecsre Pt Fbezmﬁetwnelaéﬁ PEOCAssé ereipelly
describedROher@® iR are i ndependently H or C _4 al kyl; and all

other variables are as originally defined or as

ined in any of the foregoi ng enbodi nents. Anot her
/e modigsrent of the process of the invention is the
ce S as ori gl nal |y described, wherein R2, R3, each

* Lgach R , and Rare all H and all other
var &bl e‘éle@rreU]asUzmnd@J e dayh thdériendsaitipH. bedo,dif4 Aled of B1-6

muceof}fol; i f PRELRETHR The" PREHT FOH S FRE B R AD 4E Tocgoing
embodihérgd. Tab yspele stthiskredodinteat Bil URmIURE: extl ifdepdngeraly & orhalo.

al kyl Cf 30 lgndgrs{oag %hlglet'ile M@ffmt?o*?ll o?ﬁl%}?t%nﬁ O?f, w ngp %2' ¥3 R4, RS, R6, R7,
RS, Rféqﬂ%&@rﬁﬁt@ REAT gl Ia@p@«gtnakbf set Frathor et@ﬁinﬁbm@ﬁb@fdhfr@rﬂgomg
embodinéits & tR1Hod3s, bSasPREdWreof, can be combined with the definition of any one or more
of the others of L, W, Y, R1, R2, R3, R4, R5, R6, R7,R8, RA, RB, RC, RL R, RK| T and n as originally
set forth or as defined in one of the foregoing embodiments or aspects thereof. Each such possible
combination not expressly described above can be incorporated into the process of the invention, and
each represents an additional embodiment of the process of the present invention.

Step H can be conducted in a solvent H. Step H-1 can be conducted in a solvent H-1.

Suitable solvents for use as solvent H in Step H or solvent H-1 in Step H-1 include those selected from
the group consisting of halogenated alkanes, alcohols, ethers, esters, tertiary amines, tertiary amides, N-

alkylpyrrolidones, pyridines, sulfoxides, and nitriles. A class of solvents suitable for use as solvent H in
Step H or solvent H-1 in Step H-1 consists of the solvents selected from the group consisting of C1.10

linear and branched halogenated alkanes, C1-g alkyl alcohols, C5-7 cycloalkyl alcohols, dialkyl ethers
wherein each alkyl is independently a Cj_g alkyl, C1-6 linear and branched alkanes substituted with two
-0-C1-6 alkyl groups (which are the same or different), C4-Cg cyclic ethers and diethers, phenyl C1-4

~11 -
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Anot her enbodi nent of the process of the invention is
the process as originally described, wherein nis an
wo paosgersoequal to 1 or 2; and all other vari abP@pUS2084/041115

as originally defined or as defined in any of the

foregoi ng enbodi nents. In an aspect of this

enbodinment, n is 1. In another aspect, n is 2. Another

enbodi ment of the process of the invention is the

process as originally described, wherein T is

alkyl g, diethylepe gly 9l 4HG1 BB e@‘ﬁ@hgl -A AR RIIG) - wlkﬁ%i‘r%xyhc acids, tri-
(C1-6 Byl ik, N‘N—diC(C_l g‘dlmf @plg Kut!ylamaja@l m{ctl @ilhﬁ)‘pyﬁalﬁdoabd ﬁﬁldlne (mono-

I
i B ST SRRl Bl BBl
e ﬂ‘O 0 di %Biesenifajulve epAam@régi of—s%l\%ﬁl@ s@aeh fondepesteen ot Step'lHOI include

carbOIbffetrEchWMe}; c%ﬁro gr%?ntet ne or1c¥t§2f2%6c{1 onl %hla%g lqkAt%rééo%%ane 1,1,2,2-
tetraclﬂbro&llarﬁlﬁn&’thﬂfd)d ethafd, 1§ﬂpr@amcﬂl A-yutged, rbotyt dcdwol, agclahekinobd

cyclopegiago yetl? gthe él\/?ﬁsr < AT gcgoygagﬁpﬁg.di 5551@&1%}()%%2&&@ ?1%1%19 ?ﬁ»ﬁg‘@tolé) rdlglyme,

methybficetuy etbvﬁelccmtenmpeomlf acelate, siethiglamingf trirn-pyopyamirg, dietippisopropylamine,
dnsopﬁ%yleﬁ?ﬁ?lanﬁé DBﬁJ BK/[ALR&I—m%le%olﬁgnBlN-etﬁylpyr%ﬁdon-E ﬁﬁﬁlhd% 2- or 3- or 4-

or rgi nal né set forth or as defined 1n one O

PKDhWb?éédPH§H§ N Orasstoautgle. d papiitiffer eof . Each such

pos sib Ime @@mlﬁg?thﬂ Q¢ Mot Stex Hr S shiductes mrthdygesenkax @ seaig base.
Wi AR RS S ey RS I R
pyrimfaliryC ﬁlﬁﬁgc—mfsotah@ permis eleoplnlieatackh ax. thé;taelppnlﬂeuang tipenliphatic OH group

WthhCI‘gsrl]lﬂf ﬁlttg%na]lt_@]il 8t tﬁg ll%(i nﬁ(mt'cdﬂe ? sg.pmﬁiu%le 648 sQ@ct&p@&# ﬁlte%?outhnsisting of

vents for use as solve ' ,
the alkahi n8ttadp aldalp metabindabialipg qarth metsd b{ﬂldpp, GroupAb iasifiopgagtal halides, alkali

metal Szﬁis Q8d fdalfne @ ﬁﬁal@ﬁlﬁuﬂ dGOlﬁl$J6$lhynagnmafs ahBCHOg I’ayctlfedecondary amines,

alkali trrgl;a? Faitrs ﬁncgﬂ?aglg armdpcﬁ{]ls%)l ); rolf g tg @e%alﬁylm 'yﬁ%ﬁémes §1P tetal and alkaline

earth madaﬂqadndiﬁﬁ!SCl-alaﬁtymtmumsl ewlitiiums, mowndsle((iaemlkylmlhtabmé C1-6
alkyI%%Pesﬂﬁr?l1ﬁl§i?ss Q\lgﬁgz{;}hesh&tﬂ h§£se Ruckh étaﬁa%gxef%, }ngl'ah(ohﬂes%f &Rali and

consi's e solvenfs se rou
alkaliscosasth sdeiaikgalili Betal-catbogatts ané hicarkmehtdsy Akedimeal tpabapgammebhlkah metal

andd%ﬂﬁgholsm&%ugﬁﬁkF%l al cohol's, C5-7 cycl oal ky!

et hers mhereln each al kyl is
i ndeperielassiof stgtabj]e basegfag yise, in Gtep Hoor Stgpddnl canfiptsnt paseh edected from

the gr@iﬁﬂ%ﬂﬁ?{mﬁ%@ §ﬁ<éﬁ MERIChyWiddd, d1MMBine Ldrf merf hdrtesd, akh R MRS amides, alkali
SO IR T AP e e
alkylsgbllymhesdalkaﬂ]ne 4arﬂi rkqml)salgtdﬁ bisgri- C(I -4 al@lkyl)a@gl@@ algalgfne@ cagponates,
alkali I'Qlek%-{ gﬁ%‘% %Oax alys‘g Itzg dld alfc llnﬁ ergth m%}z?l hyx ﬁ?{?m e§c’u’b class of bases

particalakly byigayle tfmrlunse;lmrﬁ@@ H pypsisdiof the alkpid mothllyddiles aad thetatlialig earth metal
hydrided (% ki) R iz @ sy, dhd CE1y). B ablklakd Swhicd iéhrﬂ&ﬁarlyadﬂdable for use in

al |phat|c nitriles. Representative exanples o
Step Iédlcowﬂtssofélm alleal nectd] by drpgdesiand the @fialinegarticmeisl hydroxides <e g LiOH,
NaOH, KOHIdes(OdRand Caorpshl ori de, chl orof orm net hyl ene

chloride, 1,2-dich|oroet

1,1, 2, ZExempIary strong bases su1tz§3 feor use'in SteptHrorCStep 1ncPu%e ‘Iaithlum metal,
methyllithium, n-butyllithium, tert-butyllithium, sec-butyllithium, phenyllithium, pheny! sodium, phenyl
potassium, lithium amide, sodium amide, potassium amide, lithium tetramethylpiperidide, lithium

diisopropylamide (LDA), lithium diethylamide, lithium dicyclohexylamide, sodium
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tetrachl or oet hane, nethanol, ethanol, isopropanol,
n- but anol, -butyl al cohol, cycl ohexanol, cycl opentanol,
werdwloesoher, MIBE, THF, di oxane, 1, 2-di net hoxpEer/ns2we4/041115

ani sol e, phenetole, diglyne, nethyl acetate, ethyl

acetate, isopropyl acetate, triethylame,

tri-n-propylam ne, diethylisopropylam ne,

di i sopropyl et hyl am ne, DMF, DMAC, N nethyl pyrrolidone,

N- et hyl pyrroli done, pyridine, 2- or 3- or 4- picoline,
hexanm2{h4ldGilezdd, lithivmehexDhB0y1dadaide ti-HPMSe, sodinth hydride, potassium hydride,
magne?{ug—lg'lgg{met thuﬁ-? l!ﬂgxﬁé) RS AGH hﬁgloklﬁe Bﬁ?sugg leethg(iﬁg li|fllﬁ15m Et%oxide,

e pre sence of
sodiumjethiifiey petessiien berids mygrﬁﬁymﬁaaqth@imeamagrﬁ@@m;dlmqtboxr@
ethyl&%hésﬁ%l&rﬂ@tlsctppﬁ) RSB sHRAPERrRB Aihe syl nkghe AMhicAloid) Mﬂhylmagnesmm

brorru(li]e 158%1%p§r61 gnesmmb on[ﬁg{ ﬁg{%%%ﬂfggkﬂgﬁdeﬁgm ﬁéCfD@ CO3

KHCG:@ KoBOi dfa3Bf)41$seP®n AgOHSN @R, Hf@HH‘ég@:H)IZr?@ﬂ GaOnpose

I
oot ar s 1 pidonkpap RSB b B S e Ahesmges o Compound
VI (@Qmmpoﬁtnl IX) avhghtwiilb reswieinghe foahdtide of atdd¢akizdoime v Cahpamd f@ut it is

typlcaﬁ?l%n@hgfe&ﬁ ﬁﬁatr@ﬁ tlrﬁi% éoﬁv&gloﬁj bii' @rﬂgﬁn@{fﬁr o?ﬁf)rbﬁé formation

| c second am nes,
of Corgprimé Kk dihe p,t@or@éqaqquaﬁbq ﬁqlta apqnglomd ipSteptt n-agjamgunt of at least about 0.5

equivadnk . Sitom i @?ﬁ) 50@q{ﬁ@ﬁlhntﬂ%ﬂéquﬂﬁﬂn%f@nipﬁﬁldeﬂlﬁ o one
netalt%%%rldes - alkglllthlums II|

embodgeRs. th e §i en(p&ﬂyed B a3 2p0H tin 19Pes ?f f{ﬂ% boa(g ? to a[gsut 50 equivalents per
equivaidnk yﬂ (m&gnﬁﬁd VL. HEdei bl @Sis ty@fcyllly’ﬂigﬂl(&}&d mraﬂmlhdudﬁff at lahsk shoiut 1

equlvagglit ?ehg ng;[nﬁoout IC{ Putﬂb e@uﬁ}l/aqen?ﬁ) Ber egfubglent o?&gmg&lﬁﬁ IV'IJE eand 1s more

typically eraplbyadat agam(ajnkmlmrammtoéfrorphb@p h&p @saboah%jecgiv[akhﬁs (e.g., from about
1.2 to gﬁ}u@b %M g‘l,r egﬁvﬁé{tBPCgfg%cﬁhd 'Wﬁ” oxi des. A class of
ase

suita r use in §Hor Step H 1 consists
of basd¥e siEmabpsdan posHrloNsd g FeiHcloR ansPopRytio Wish respert to

CompBiﬁfda} by ebinfemd \/@ﬁjﬁﬁhﬂ/ﬁﬁc&ﬁﬁf(ﬁﬂd Wet-akanyd Dt-dﬁﬁhlcl@bvhﬁleéult in the

d
formatigy gt it AL P R R 5P R RS TP el i orep gt camoptimize
conveﬂicﬁ(oif Cbm@mné \HIIKyVEI i) yﬂld)’(amlﬁés(ancﬁdnﬂﬁl-]l) aed foamition e Cahpound XI. The

strongsbasebcan % sulta eﬁxg oP/ed 111 S?e]pl%m an a oan&%r& Q\teléc'ds a%oFL% § qFlFl%%l‘lt (e.g., from

arbonat es, I carbonat es,
about Bdo 50 éaubvialvatsbper eduiveeadf Grynhooxd VBE]1 aml/ @L}HHCZ aadior YHI-3. In one

embocﬁl?érﬁsth@ng Eisce&ﬂp mg/leél in ah@@ﬁt?n f ﬁﬁéé"@fefrdn{]ab%hte(f)S 14 £80SDh %ﬁlﬁvalents per

\}/ des and the al kaline_earth
equivalest: af Congrpupd ¥ - andjor, Iﬂr%n e MIT-RHThovbirspls teicalicgplpyedAn an
amourst ¥PatGé 86501 éﬁﬂﬁlﬁl&uﬂégt fréd |a&fdt Y téabobetd @uifvélléntbﬁﬁr écﬁhvalent of

e ali met.al d es a
CompPﬂ@Rfﬁklaqnﬁﬁémhaﬁﬁ%#@ﬁ A 8&9{6&@&1&{ vy e\éup oY )@q% amgﬁg in a range of
from 4KQk,4 td/ghdiH} 2quieatshtsCa g Offp@)abodE s esroat § eplivateng) prase@svalent of

suit Ief Hor Step H1 include lithium
CompRund ‘ﬁﬁ -4y V2 a“‘ﬂor%ﬁjp%utw i thium

tert - by Ic¢nt10hngjm Stepdig obenypdupd Millien IXpkidnie btrang beagican be conducted
at anywaﬁ%yzhuré odl, 18 P RaRYdn (Pﬁhf’ﬁ%h)%nnh% t&hmnam B be é&é@téawhe

ot assi um am d [1Tthiumt eri

r anet hyl pi
teactiqn] QU FUHHPHY te semstuels RlrtPEREIEIBA) 2 rangs ¢fifram o &ﬁ@F%@PH@OWC and is
typlcahy EdHaueR it @ YGhRRRXY h@d&ﬂ@ of Hog ale‘ﬂitembM il le@e@ebodiment,

the terﬁ]la)etrglgrg ?ﬁ%ﬁ% It E lor(rjl Ia out gbo(.lé_ B%b@)(e g, > rom gbrgup Xero to agéut 80°C or
from about 25 to about 80°C).
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magnesi um hydri de, |ithium nethoxide, sodium
nmet hoxi de, potassi um net hoxi de, |ithium ethoxide,
wa@esoemset hoxi de, potassi um et hoxi de, magnesi uPCT/US2004/041115

di met hoxi de, magnesi um di net hoxi de, et hyl magnesi um

chl oride, isopropyl magnesi um chl ori de, phenyl nagnesi um

chl ori de, ethyl magnesi um brom de, i sopropyl nagnesi um

brom de, phenyl magnesi um brom de, Na2Cq 3, K2CG3,

CS2C38, KHCO3 , K3PO4, Na3Pq 4, CS3PO4, LiOH, NaGCH,

KOH, Mybh©kgntRting iarfitepGa{ O ompophé Vel oWBI-bAFE-3cadXJewith the strong
base C%@ c%}{x@%te'd%t meéérétﬁ]re %Whl@ﬁ @p %aEt'icQﬂc*@hEﬂmﬁf@Hﬁiﬁé CBfﬂpound XI can

VI P ound resu
be detgegionelht Aciis b SyEBL e g‘aﬂﬁ%ct ateéﬂwﬁm%rew pigpes of fsogl about 50 o

about 000C,Gakh hs)’tyﬁ&ﬁﬂy@ﬁﬁﬂlcieﬂ‘ atd te@PERRAL e ik Bﬁing@@ﬂ’fr&lﬁ)&ﬂdﬂl 50 to about 120°C. Tn

conver si.on of npound VI
one crigHlgBn A TS B ﬁ@w@sg@fo fenips i ?%WOL% g about zero to
about DOPCSr &ombdbbiit 23 Mo ajmum*’cpf at | east about 0.5

l.
Sg lr,ll \elgullnle\r/]% i r%ag%/fsu%%)?e enﬁ)%gxﬂ{?& ot 3t &]ﬁ{ A c%ﬁ%}:ﬁé% 1?%115&&% in an ether

solvenb s, THF @rvidxoyadhé ﬂrcag basrisantaliabi n@tal éwyéieéof g-f kiblaNa outKH), the
tempegltuge fs%héﬁﬁgé oiﬁ%n’?%hy@ﬂoe‘tg&ﬁ 8@@ (e%q 'fﬂoﬁ@zlb@ﬁltZSQ(g a&gﬂméﬂ And the base

aselst{plcally npl o i n_an anount of at
is emPllcéfa‘é in appgEerntef atdeasthosint eq(‘é’alﬁnt (eﬁr’ 8%@6‘&1 0p tg @%b%%&“lvalents) per
eqmval&t@mun\@hﬁm/m per equi val ent of Conpound VPI, and is

t .1 .
From abbbedeRsSehSTnoRmat: 0Pt B SnlEBAE Bgauciedin an
aqueogsaironnent @ ANGHE-F2Bdhe senehass js gyetkali dugt QYCBﬁ’Eldﬁ‘oﬁe g LiOH,
NaO r@@ﬁp qle\(él‘g]?erﬁ-llgﬁ% lssltn %}%e g?ﬁ&n G 8 fo & 1%9@% %}51%57%@)out 25 to

respect to
about @b"@;@u@ oV iocrmpleyediin @)mum" ing pnge Qfafma!ﬁ gtouy 4tojapout 8 equivalents
(e.g., fMHl Ql;bu% {J abBﬁ%UelthvhlgntE)rb%r éq‘ﬁf\ﬁﬁhﬂ AToipo@ld VIERSInd?e VB2 fand/or VII-
Compound Xl , is typically enployed in an anount
3 that can opti m ze converS| on of Conpound VEQ I,

VTI | - 2gnéfeaktiodtdf S&p FRdGteprH-I Xar e cadndhcfea biddrindiy ahixture (typically a

o S TRBYR S L GR0-B555, 0 B S S nEIPL RS i

sultableqxgaumlselmnt @ea goperhtuerheblbotit dBir&d teactioh tamgparanat, ehdrging the strong

base ﬂ%?elé) %ﬂ&l h&?iﬂ%ﬁn&% %9&191?%’19& 11}]@ t% rgaca&fj{e&éeryﬁe gﬁﬂfyta%ing the mixture |

base
at reacinp tpmpeiapire(ophenghy with ﬁg@mla@@hl S QuUEng Gntdb]éﬁ}leacslen is complete or the

desire& gégréé%f @&iv%rsﬁﬁ rof BRYEXAhE MacRiEvedOTRO féﬁglo\'{l?lmejeaﬁl Oﬁf& Qz‘idely depending
2 V f The b ase. I S |

- 3. in
upon, gqtgréz%dpﬁ reeﬁtloalterqlpgglgire a4 © flCéa R?Eflé?ﬂm%“é‘tsgj’ reaftlmgmld base, but
the rea@BOWHimd foir Goraglew tonh@rstg 44 typit ARLS ) rdee oﬁﬁiﬂl wahehio abbut 24 hours (e.g.,

/ VI B- 2 d/ or VI P-
from 9%832\?? L@bcrua{jl go%%ﬁougﬂ ?(a%B(S E%m %u%seguernat‘lﬁ ’bg 1s8gte]gl§zgﬂ1rona9 vely referred
to as redoeertd)4ronothe eacion8nigiue usmlgem\gnt@cma@rpceﬂummmh@a trySalfigation from a

Sultabﬁ%g%%lc%g}g%ﬂfyalrgrﬁ&t@re}%?r equi val ent of Conpound VI P- 1

3. The contacting in Step Ho
Conpoudde Miasenpinvengiopinchdesrepraqessoingpippasiag @ gpmpand of Formula X which
comp&@@ﬁ@ﬁﬁ%g ﬁbmﬁ‘l{g)ﬁ oBPRRaJE F&ﬁluﬁltXl\/Wﬂlémco‘i‘lﬁ)ﬁst@%tH @Rs described above;

l(l 1¥C| i zation) form ng Conmpound X can be detected. The
and which further comprises:

FD) treating a compound of Formula VII:
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reaction can suitably be conducted at a tenperature in
a range of fromabout -50 to about 2000C, and is
wo yso6lshy conducted at a tenperature in a ranP€r/v$2004/041115
from about -50 to about 12Q0C. In one enbodi nent, the
tenperature is in a range of from about -30 to about
1000C (e.g., from about zero to about 8Q0C or from
about 25 to about 800C). The contacting in Step H I of
Conpound VPI-1, VIP-2, VPI-3 or IX-1 with the strong
base can be conductggﬂﬁﬂﬁhn tenperature at which the
reaction (cycllza%{ ) ng Conmpound Xl can be
detected. The reacty it@Hy be conducted at a
tenperature in a ra diNf r of about -50 to about
2000C, and is typically dutt edgmd a tenperature in
a range of from atifut 0_tN abgtt 1200C. In one
enbodi nent, the tenpetatBfe is (1 a range of from
about -30 to about 1008C (e.g., from about zero to
about 900C or fromMboutR25 to about 9UOKL). In a
[

with aqlgﬁx{ok‘}; ?Ati@gﬂi agé(‘:ﬂct) %cgl%h? gFEI‘a{r?]& glﬁl?(fjﬂtl%gfr thg{:) en d %ihfl%rmula }ZH& (ii) a

com@@mddeXEmbﬁHH@he strong base is an alkali neta
hydride (e.g., LiH pakls or KH), the tenperature is in
a range of from abgyt to about 800C (e.g., from
about 25 to about ,800 O-bRd the base is enployed in
an anount of at b 1 eslyi valent (e.g., from
about 1.05 t.o about(/d eqNi vak€énts) per equival ent of
Conpound VIP. hi a partigularly qy'eable enbodi nent of
Step H 1, the com®act I'gjcongucted i n an aqueous
envi r onnent (e.g., 7220, tlhe strong base is an
al kal i netal hydrOX|Bé\(e g., LYOH NaOH, or KOH), the
tenperature IS inv ran@é of from abqwin®), to about

00C (e , fro 25 t bout 900C), and the

OromﬁﬁgguF%o oYY ﬁ#5in a range of from

about 4Fmo ahmut 8 eqU|vaIents (e.g., fromabout 5 to

about q U' g-l;@ c}d{}%es (1)3(90uI %%l Kalinl Proc%g@%%?cgg\{abfg% G or to Step

and/or € reaction
H; Step H-I can be conducted by formng a m xture

(typicadyl y R

Compou ? %/h%l? (hV:pMaﬁét 1%11&)681%‘@%H Giflﬁ% ’ g)r‘ragecst%gchel%\%oduct with (a) a
primagypr aecg%ﬁanawae or(Gaan akcosel Waiph opan acopelnjrieranigiues ip &edwsence ofa

base, foll@nf@shycRed VERGhd on tenperature, charging the strong

base thereto, and then.b resul ti ] re .

o T eald! onreRBE PRt BRI LGy YIS S, Spionatly
contadtigg dieipaydutteriihe et prhﬁlrj ofxecodial hiypinaiot [b) ag hitétol,Gvates Lt lan alcohol-
water gnxt&re in ttiua 81%261’196‘3 (t)tl a bage o fofid g&qupa]t(%ompog ac:?a L fao the

f~ convers
achi evéq) Thetlmléjctea@mg tqomeomw Hidrom MerlEl yithe bzdmid isalgto form the
Comp&ﬁ@gfpﬁﬂﬁﬁﬁxa|la the reaction tenperature and the
oice and rel ative amounts of reactant and base, but

t he red® Prsrent inNentiop plse Bilyfestadrecsshier IPRAFNE 3 cqrwﬂueépﬁ Kprmula XI
whlch|06m9r1§e§5@§H0f asfde8itbadMabe; hnd Phidk QidtherZbnpAsss (€.

(F1- 1) rom ag%xgt:nrgyza oglpglp Lgf thilgnJg OYI? %s)ith a f\i}%l% %FH) %%élrg r&e@kzﬁﬁ? to obtain a

subseq De |so erna
compound of Formula VII-1:
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to as recovered) fromthe reaction m xture using
conventi onal procedures, such as crystallization from
W@ 2@3i061bl e or gani ¢ sol vent or chromat ogr aphy. PA1ES2004/041115
present invention includes a process for preparing a
conpound of Forrmula X which conprises Step H or
preparing a conpound of Formula Xl which conprises
Step H1 as described above; and which further
conprises: (FI) treating a conpound of Fornula VII:R2
R3 R5 \ /R OO (VILRWRth a hydroxy activating agent
to forma productg t he conpound of Formul a
VDP, (ii) a conpounhg o B VPla: R R3 R5 R4
(Villa), or (iii) a|fX urdofFCon‘q_oundVIHand
Conmpound VI a; (F2pe : he product is (i)
Conpound VI P, procee |mg directly to Step Gor to Step
H, (2) when the perNQ is (i1) Compound VI Ha,
contacting the pr¥duct Rhith (a) a pri¥iddy or secondary

am ne of ﬁ)b)creﬁﬁlgql 6RPRInd oVVB&:Bfula \@lf[—laﬁth‘%l lﬁ’@lla) O}O aéf@ﬁtﬁf agent to form a
m xture 1n the presence of a base,

produsypsfhichg) § WHMPftFH’én‘B? MG %CO(HPROPI)‘d of Fapip v 8f<m> a compound
of Forﬁ;ﬂmm ﬁv)\/el (Bﬂ[pdund\EfHamﬁlﬂi vanad, by (v e pii:ack Ioﬂ@vd tB€our components

G Rt SR, Oy SRS Bl v

ComppurdsS\diiecle; of a base, to form additional Conpound VIP;
and (G optionall sﬂéaéting Conmpound VI Pfrom Step F2
with a halide s the conpound of Fornula IX
The present inventi >Ludes a process for

prepari ng a conpou d whi ch conpri ses
Step H | as descgs ich further
conpri ses: 7
mp N R O
7N
w R (VIII-1a)
(F2-1) then:
(D) when the product is (i) a compound of Formula VIII-1, (ii) a compound of

Formula VIII-2, (iii) a compound of Formula VIII-3, or a mixture thereof, proceeding directly to Step G-
1 or to Step H-1;

(2) . when the product is (iv) Compound VIII-1a, contacting the product with (a) a
primary or secondary amine or (b) an alcohol, water, or an alcohol-water mixture in the presence of a
base, to form Compound VIII-1; and

€)) when the product is the mixture (v) containing Compound VIII-1a, optionally
contacting the product with (a) a primary or secondary amine or (b) an alcohol, water, or an alcohol-
water mixture in the presence of a base, to form additional Compound VIII-1; and

(G-1) optionally reacting Compound VIII-1 from Step F2-1 with a halide salt to form a
compound of Formula IX-1.

Suitable hydroxy activating agents for use in Step F1 or Step F1-2 include those selected
from the group consisting of sulfonylating agents and phosphinating agents, wherein each of the resulting
O-L groups in Compound VIII, VIII-1, VIII-2, or VIII-3 is respectively a sulfonate or a phosphinate.
Treatment with a sulfonylating agent or a phosphinating agent is typically conducted in the presence of a
base. A class of suitable activating agents includes agents of formula L-X, wherein L is

hydrocarbylsulfonyl, dihydrocarbylphosphinyl, or dihydrocarbyloxyphosphinyl, and X is halogen. A
-16 -
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(FI-1) reacting a conmpound of Formula V with an am ne
of formula T-CH2NH2 to obtain a conpound of Fornul a
WO205BRB1 RS O O (VII-1); (F1-2) treating a coPgDuURZO©641115
Formula VI1-1 with a hydroxy activating agent to form
a product which is (i) a conpound of Fornmula VIII-1,
(ii) a conmpound of Fornmula VIP-2, (iii) a conpound of
Formula VIP-3, (iv) a conpound of Fornmula VPI-la, or
(v) a mixture of two to four components selected from
sub-clishef e prepedirgrdiss bff sgabdd acGvatingwpehtsh@udes a@otsed fevohula L-X, wherein L

is RISYF |(RI%P§9”@QRK@ '\%ﬂi’b) X @'ﬁﬂo E&E}%l«l?gf\:a\ﬂ\}v ﬂf_\;&a@? \e/z}%lﬁ IR-K} eg? BacB®as defined

above qrn@e dgscripiion of Bty Hwewﬂuehselbysia@mf@vitﬂ%e eeyts mebdesrseiitoidprmula

RIsofowmtbla Xk Baldgen( {mid)RIas e&dﬂﬁhmdmﬁox&fin Rrerdezekiptionl dP-SRp H or S$tdp H-1. Still
nmpound  of For my VI P- or a mxture er eof ,

snotheg pfeaaPhg bl é%,fmsyn@@e*s‘f%ﬂﬂéof B tc&?enf%lﬁrg%‘/ébﬁlieivf%m@ewlfonﬂ

hahde%%ﬂlahé’self@{yoﬂdlﬂés, trﬁ'lubtdir)etl'ﬁﬁ)dmmn’yﬁhéﬁﬂbs- bajtrobant@stifangl halides,

naphtl{a%?esﬁ grgl %ﬁl\é\% tan \Ng amphgrsulgéﬁly%/}ra?d SS’eCOﬂdar y amne or

-water mxture in
the pr&spreetatie aabalseof suiabioydr@y npt@@ti@g agpits of fogmda L-X are

—tolué&ggulfm}gghfoﬂﬁe BE&Q&QE]&J@I éhib%d@‘ rﬁétﬁgngsu(ﬂﬁﬁyl gﬁ’lgxtu?e' ni ng

optional I'y contacting roduc
trlﬂuowmeﬁﬂap%sylf@ybehlwﬂeyp -BitroRwEHIsErRiopYlehionde, @ﬁplxﬂeﬁfenawlfonyl chloride, 10-

camphsE @A chléﬁfﬂieeﬁlethﬁfes%nﬁ“b%ﬂ@é ,\wad ﬁ—ﬁolﬁ@n&uﬁbﬁyl bbolide

B ( GIPy oo Ay PPt S SEes b R VBN PP heen be
conduéted ih awblvbnt&1aFi-devhichlit art aprdtiorsoivent. Suitable solvents include those selected
from the group consisting of alkanes, cycloalkanes, halogenated alkanes, halogenated cycloalkanes,
aromatic hydrocarbons, alkylated aromatic hydrocarbons, halogenated aromatic hydrocarbons, alkylated
and halogenated aromatic hydrocarbons, ethers, esters, tertiary amides, sulfoxides, and nitriles. A class

of solvents suitable for use as solvent F1 in Step F1 or as solvent F1-2 in Step F1-2 consists of the
solvents selected from the group consisting of C1-10 linear and branched alkanes, C1-10 linear and

branched halogenated alkanes, C5-1( cycloalkanes, halogenated C5_1() cycloalkanes, benzene,
naphthalene, mono- and di- and tri-C] -6 alkyl substituted benzenes, halogenated benzenes, halogenated
mono- and di- and tri-C1.g alkyl substituted benzenes, dialkyl ethers wherein each alkyl is independently
a C1.6 alkyl, C1_g linear and branched alkanes substituted with two -O-C1.¢ alkyl groups (whiéh are the
same or different), C4-Cg cyclic ethers and diethers, phenyl C1-4 alkyl ethers, diethylene glycol di(C1-4
alkyl) ethers, C1-¢ alkyl esters of C1-g alkylcarboxylic acids, N,N-di-(C1-¢ alkyl)-C]-6 alkylamides, di-
(C1-6 alkylsulfoxides, and C2-Cg aliphatic nitriles.

Representative examples of solvents suitable for use in Step F1 or Step F1-2 include
exemplary halogenated alkanes, ethers, esters, tertiary amides, sulfoxides and nitriles listed above in the
discussion of solvents for Step H or Step H-1, and also include the following: pentane (individual
isomers and mixtures thereof), hexane (individual isomers and mixtures thereof), heptane (individual
isomers and mixtures thereof), cyclopentane, cyclohexane, cycloheptane, chlorocyclopentane,
chlorocyclohexane, benzene, toluene, o- and m- and p-xylene, xylene mixtures, ethylbenzene,
chlorobenzene, bromobenzene, o-chlorotoluene, 2,4-dichlorotoluene, and 2,4,6-trichlorotoluene.

The treatment in Step F1 or Step F1-2 can be conducted in the presence of a base,

wherein the role of the base is to neutralize the acid by-product (e.g., HX such as HCI) caused by the
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conpound of Fornmula K-1. Suitable hydroxy activating
agents for use in Step FI or Step F 1-2 include those
w@edsosrsdl f rom t he group consi sting of sul f onyPEL/URYP04/041115

agents and phosphi nati ng agents, wherein each of the

resulting O L groups in Conmpound VIH VIP-1, VIP-2, or

VIH 3 is respectively a sulfonate or a phosphinate.

Treatnment with a sulfonylating agent or a

phosphi nati ng agent is typically conducted in the
derivapira@ise (e, sofforgyldtias er phasphiragien with sl Xadgent aa describedi albgve) of the OH
groupsn%e%bsle B;%g% Mgﬁ?edng%ggegec fd ;o%{ﬂy%%ug s1sﬁ€kﬁ5f%rﬂar? k§1 amines, tertiary

rocar rocar

cyclic dmhyd rod élawm%yqjkmqo qupgﬂlsentféwel emrrip;l,es l@éﬁt@@ A bases include TEA,
DIPEAG‘?\F?@I\/IC b@@s D@ﬁ\l bl}x%d@f %ﬁ%&@glaﬁﬁrﬁs&-l@(‘;w%ﬂabﬁ@ 8r tri-n-butylamine.

activating agénts includes agents of formula L-X
wher ei # 3 P3recUigriypitab} Wbpélpte@ Step ' isgepdyciepiiny solyent & described
above Bl BRIV BreRict dRa baReac BesBdbed aB&d. each RK are each as

defi ne ab ve in he d. ti.on o
sub- ol Pesifolady R R or G g6 LD dped R sotvent s
descrﬂﬁexdrabm}eamﬂzhsmp(revdwwd arbadé assleshab@ga@nye and Rl is as

(El_ellC [ neqh?P}Qd\é%(gtaEtl\talﬂﬁ %g%ﬁ{: gh BL Erﬁfﬁo a 1a§%g F'f'upi[nlyihﬁ)%mon with respect

SS I t
to Corppewrhdi ¥ Hevhidriwillgesylt gf the fareptipams stk gsosppme éﬂom@@d VII and/or VIIIa, but

it is ty?l &l B0 anfdeht (B8 San Jﬁﬁ%‘z@r&%%ksﬁ&ﬂ}é lCoB@birdSATI and/or VIITa. The
| uor onet hanesul f onyl hal i

hydrol. 454 BB &FFELH SS DM GHPIOORAR) a&é%“’“‘h‘é’ﬁ Ait'pAst Ehqel? phgplent per
equivalsk bﬂt@cﬁmpoﬂﬁlﬂVﬂQ&tﬁ&d@ﬁ@ﬂ@lﬂrxfpmydl infadlaindenst.of at least about 1 equivalent (e.g.,

tom a8 S PR o S Bl GGl YT e Rl Y M aencis
more tggivalyreeidybdiman aglohmin demgm@tfm@@uﬂ ¥.Dtwypbow 3l egrivalents (e.g., from

about E Ed Jbto{rjltg{)e zté%ﬂ@fﬁ%r%u%yelnh&ﬁog{ c){;If?dn\zillrl)ht hal enesul f onyl
g hI or i dke hydgoxy @ﬁwﬁgg 259NF A W: erpplpyadiig §tep F1-2 in any proportion with

respec%td’tﬁg)%ﬁﬁﬁ RN W hidd Wilireiant uﬁﬂﬂg fRmh@dnUE BEIS ALk gdi’ﬁb)’df Compound VII-1, VII-
The treatment of pound V in Step

2, VIHC%)?ﬁﬁ]fﬂ]j Yd w24 but | 1s§y]§ﬁal]¢ eT_pEJy ap AMEYH &?&faéld)pplﬁuzg convers1on to
CompSldWwantl, Fii-2,0vIIF dndr WHil-eh Tis Htroap aaivaiing@bnt éduitably employed in

cl ude t ecte he .
an am&tplaﬁt;‘al% ieélﬁ algglft%ﬁtqu?fglatrtwer eec%lvol%nt ?g %%ngs\;ﬂ Eaa]n%l) bs:[}l]%tf‘aélg employed
in an aaddkaiE 81 lelrh hb}:g;}Ehalwdleoy@lgo éIIORmbest 1 tamloovt 6@ equivalents) per equivalent of
K r
Compﬁ%lq \ﬂgﬁa'?g ar 0 %’tlvgﬁ@daéglggggrﬁ%ﬂg Eygﬁ%ﬁf' %ﬁiﬁféaQ§ an amount in a range of
from all?allltngéﬁ aba8 &ﬁ‘éw’éﬁtsdeﬁy dPechrHdria abest & @q%vale@@,sa W@qulvalent of
Compglﬁlﬁtvlp[ y am des, sulfoxides, and nitr | I es. A class of

sol vents sui tabl e fo ol vent LN Ste

as sol JBpfreatpen in e {:19 i‘fpﬂ% i BATeLPY u8tf3d Y §%‘i‘f\9’é‘ﬂlr§at which the
reactich@tb &inahke dgsiven ;trb(Bch rcmru]:ne dbﬂal’d&tls Thm@mpératﬁ”e is suitably lin f2age of from

(5 nes

about %‘gﬁ% gboH ?d'b 8 aalng é%lcdlléén a TB%e %f: fro 1 aHtg g&l t%abﬁﬁcllaséé %a & from about
-15 to @pout JTCR\eoll ahdraypsallbenzenge of ftalplabMI-ieﬁQ@bomrﬁﬁ oC. and

di - an

hal oge ﬁ}gltieé %e n zrﬂﬁr}g%éh ig@%ﬂe%ﬂaﬁttgﬁzﬁg 21(2)19 glg%glyo? Fl-ploge%ln an amount of
at least pqe_egplvalenta]ekgquwg]lgggtf myq;p@()acgéqqlzné AgeRt, 1soty@pqw'|en@{qy@:} i@ an amount of

from M@crlecb Hb&a g Qqﬁbéféﬁ'ts ﬁeﬁeduﬁ@@ﬂﬁ&' hOdoky aciviting afenBlakd Ismded typically
-6 |inear aE% ranc hed alkn P%)stltuted with two

employgd ipya ratB) ﬁglamsglt ?Wﬂl&l }ﬁiéoxg élﬁévag?g agent.
different), C4-C8 cyclic et hers and di et hers, phenyl
G _4 alkyl ethers, diethylene glycol di (G _4
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al kyl) ethers, Q. alkyl esters of G
alkylcarboxyllc acids, N, Ndi-(C alkyl)-G 6
wabdoglersides, di- (G -6 al kyl)sul foxi des, andPCRUSBI04/041115

aliphatic nitriles. Representative exanpl es of

solvents suitable for use in Step FI or Step Fl-2

i ncl ude exenpl ary hal ogenat ed al kanes, ethers, esters,

tertiary am des, sulfoxides and nitriles |isted above

in the discussion of solvents for Step Hor Step HI,

and al $éhenmnicd prodict dfeStdpdfil ia@bmgouné dhiiaeras ¢ infrding iofiGahpound VIII and
Compblﬁl%r@ﬁﬁ matlﬂg pmdﬁ(ctt ur §t§p F pou ﬁf]?a d r}ﬁigi}ﬁk ﬁ mng Compound

and m xtures t ereo t ane
Vm-la,gqup@lcaﬁ dr pandegprtactedhia Peept or §S¢E Fgﬂewﬁyﬁtévely, w1th elther (i) a primary

or sec%}yoaﬂﬁﬂ‘ea&'?m) SYHEdoBRERABN6s an%'lﬂoﬁélaﬁa\f&lnﬁﬂt@fg (@@e a rmxture comprising
chl or ocycl ohexane, benzéne

from e}ggyqu ta gput %%ycgr%wme&l?aﬁ?de@ th%tloﬁt)l/y% co%ol an? waters 1n the presence of
base, @ lokdf Qhﬁﬁ?e@trkﬁme lof ﬂnﬂbﬁd’l@@ﬂlﬁmn@\fﬁm 10 Obfn@buiﬁﬂﬂﬂ or Compound VIII-1a to

Com S 5 h or Oti ol en Ste 2d S l % %Ergneul(s:" D8plo taeit is suitably a
PP T 155 IS? S o pA can ST eIy

C1-6 atlhéarwnfe@reﬂrfbélleﬁ allylypige, W\hﬁefr‘f’eﬁ'lwh?lh@a% P@albwlcoslhlevvﬁ%rsr@xture is
emplo";:% 1tQs NQHMIE ﬁbl us€ 8 Ch g%u@v; h1EHRY e, @sbitahol( &hdhol, of BortbisaRold £ the

caused by thederivatization (e.g., sulfonylatlon
presenge o hurwaetl p@howas #n dkpli morl hydaide Or gralkiling etrthapedldydroxide.

of t he 10 8Mme UPSitabPpéthRbyed PSS E2 bMEIUF*E@ i ﬁ%ﬁ)unt of at least about

0.5 quﬁilﬂgég)grd etqg{vg re%t:({;l C@%@ ngl \glﬁ.{)m%litl ! rg actlve y,egr¥d| 1? h Xre typlcYally employed in
an amGind Zediafigecif Gehledoas. to Requt Gapihvalent @ereqaivplestf @bmpound VI or VII-1,
|table bases include TEA, DPEA, NV DBU, DBN,
O, tri-n-propylamne, tri-isopropylanine, or
t r i - n- Bitepltizrlenbol-Yase eonpéartipisleaployeds thetbadsl iesuitably employed in Step

F2 or gt@E ?9 h 'ﬂ?{ﬂﬁat lﬁﬁcea%o%bt dr%n 9{ BQHH&Qesk Bf @ca%ﬁift}é%%uﬁs Accordingly, the

crib ove an resence of base as
base calebftﬁrmni@@d &b?ﬁwm ¢frin ar?@g%@fr %?Wb%@%@laymg Uf e@iyadents per equivalent

of CoRphadi 'V'lﬁﬁ‘tVII-ﬁt B Watdr dran GROEHIGRE cdoibimatidh ks\éﬂiﬂloyé@ the base is
escrib d above and .in the esen

suitablyETplQ/BL BABGER! OT N S GO o aq%ﬁ@em ofdhpagund VI or VIL-
1, anda@ybioyBnipioySil Bpanl%lmohﬁt 1ﬁllyangd€ afffermt atont Wiotaboutd§ pqmt/aletms per

equlva[cf‘gnqgf Honé[ﬁ)émc\{\? hc@o o7 nAdlh\W éx?aq a%g)gl fﬁoquﬁ%leﬁ%f gl o}?otl and/or water per

equivalgn bE@drhyouadlioy é’dl-l N smmbh/rmwtm'ed ima&temlé’bmr@mﬁﬁrlz end at least about 1
equlvaﬁQﬁJ gﬁzflcc‘dhgpanhﬂva@ B%H&Qalylf) lof @&qﬁ&lﬁld Vird Ara‘FH—TQQyﬂWa‘#ISI Qﬁfx}ﬂloyed the

activating agent [I1s suitably enployed in an anount
alcohcdtanq/@ragqteraso@qp typiaglly q{?pe‘ylé}nﬁsﬁ?staélg?l CSEfSH i cappe gflployed as the solvent.

Conmpoungle yont@ﬂﬂg inBtdpyH & BhdpyF2€1dah B e6hdudteddt ayREDEra@fe at which the

t | t t | t
o 55 o T 8 i b G vt can

be detdhe. hl’)hdltdm@&raaﬁé is\sa]tabl}gm agengt of Sommobat £5Ppd amiut 300°C, and is typically in
a rangg go.g{rlin% out 1034 GHED :Eimltls ln%rer]%(@aﬁ]l%?n %Ian%g cgrf%o%pa%é{lt z%roSLO tdQOIlt 30°C.

equi valents
equi valTan trsa)tmp@nn sqp Fil/ at %tm Flof candresondvdte by Tirpesing demoxgpnd VII or

VI-1 86 d 4RhUIDBIAALRL sGRBIISaBBR QYS! q’ol'ld?veﬁtb Phe showzaddﬂloﬁ 13¥ the hydroxy
proportion wth respect to Conpound V-I whi wi ||

activaipm4ReeL TR DI PEPREE. RTINS te roBlkgE Mt tWa%Hﬁ@Eﬁﬁt“fe and
maintMiihg fhe nyktere aZreaMloBT&n@%ﬁr@ LopMBallly ithRikatioh sich as stirring) until the
reactlg‘[\;lﬁiggtgllél%: ﬁr ldgs¥ delg?eeao c&rxrzgrlélljg% tg oar}apo%g S \91?Itan970r $1ma or to

Compounds VIII-1, VIII-2, VIII-3 and/or VIII-1a is achieved. The reaction time can vary widely

respe
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Compound VIP-1, VIP-2, VPI-3 and/or VPI-la. The
hydr oxy activating agent is suitably enployed in an
wapwansisof at | east about 0.5 equival ent per epti/vstoesno41115

of Compound V-1, and is typically enployed in an

amount of at |east about 1 equivalent (e.g., from

about 1 to about 50 equival ents) per equival ent of

Conmpound V-1. The hydroxy activating agent is nore

typically enployed in an anount in a range of from
dependatgoipbn, ¥ni6r dliz, tibcrattic® temparaiaicapd de choigp and felyiye 4BEwts of reactant,

actlvattl}g Qgﬂgléhd Bas q)ﬂl t‘ﬁ@%e@&ﬁoﬁtnﬁb@ﬁr &ﬂ&ﬂ)’lé(@&cﬁ%rm@ﬁ 1s@ﬂﬁ@tﬂg fa range of from

treat ment or Step FI-2 can
about G:piechbedtad hawrs iy ff%fhﬁ@i“'alc {zﬁ)’ra@mﬁtl 2BATSh the reaction to

f or m t hestger dr Sebp0g uﬁtpﬁnﬁ@%ehﬂldd@hmﬂie@dtheﬁtcehol (or water or water +
ge of

alcohok)@ag&ag)ivglrtg@&%l E%l?f@ <§) §1¥etc)}¥) oatg? fea 1on vgssel contam l’é]% %oésuct which is
CompoabB® Wil C&@hdfﬁlXﬂlthhftCOiI@@ﬁh(KS &/If and Vﬂhnmrab@mducwhxcb isgBroupound VII-

SQ0C P
laor tl’_le,\_-)ln]f(él’rea %)21%1&11'1 5 %gﬁf“ E&lé add t'.hQ a(ﬁ’mgi df?tfamrac[ Qf%ﬁg&y&mperamre

until therdesgted gegrbe-of comVlerSlcm of UIH@I@I\QH@H'MH@‘}@@ YIH-Kin a@wgﬁt Alggmatively, the
Step F?Br ét%gl?% n%@u& g4H et Ata ﬁ%ﬁfg c%ﬂ%hﬁ&]a?ﬁbce@ﬁreb %2 Qé(b’hromatog‘raphy or

ent, is typica d
crystalb;atlpp Bang apd quhsgms ing sg&% e\;g? tsz obE$ Z i %e‘ a nitrile, or
an este®for Iﬂiéqﬁ'&%lyt @Ak bé dertdnh@ted geNialvedviicBed fiunea kqlmnt:ﬂl {oy solvent F1-2) to a

solvenbl‘c‘nﬁjods n gul% ag}sgl)% na?q?‘%yg(il éﬁgig%%# ﬁ'n\?\ﬁmﬁ)n% o'y] (t;)he alcohol (or water or
water -plil@dhd)mba&f coSﬂ)ﬁptnﬁi an@h@mgmgm” the\fhikkureoat a jseitahlerigmpematere ofn one

embodﬂle%g %e@%%ﬂ" 1"&%@% %@8&1&9 }s\éalvéht QhitdrdE tood'l@&il’:’&{ol &f thet16hol-base

m xture contalnln
combn@@npdqltmrvedfhy additiontof gherragrg aedt themsagine of #he Iwétuefo%ﬁé@faét? rpgqtion

tempergu?ao 1 €acBlof ik €Redotielprode@SBE @lela ﬁnllg Yime \Whrt %rﬁWIda@rdeﬁénhlr@ upon, inter

primary or secondary 1)
alia, tl*@ragléxg teMDEFREHEE aqﬂé{leecrhome ﬂng]iegtl(% ntse?? maﬁ%?)gt the reactlon time for
compl&® H&Hvé@ioﬂg; tf/;ﬁ@ﬂlﬂy @b@tﬁhg&oﬂfﬁbnﬁhﬁlﬂO 20 abolt.196 !mairefe ghdmedabout 1 to

t
o E5 L8t L S5 EI MTE r so 1.
respectivedy)Cane u;nhite\lflaklag t@v&jwpdmedtms soeh z@@lqg)wwgram or] sglvent :
crystalg%atl% ﬁggw&t é(ln't:c):hg'd fo? bsels gte @ @P &l 19 Q@d/or%ﬁ&)ql @rq'fl‘f}) 'Aﬁtemanvely the

en an am ne , is'suitably a
reactlo@lmﬁtum q@ytlagxmgﬁ?@rr@purai \{ﬁII_l@solEenﬁié?( o1 (éqﬁlm)@nd WHER inggelvent F2-1, after

su1tab1@ '“%E}ﬁﬁ’é and‘@!?x{e?freatrﬁé'nt ﬁﬁreﬁb@é‘m@hnﬂ@taﬁd uiFbakted k@ctafit or reagent, can be

yed, it |s suitable t aIcohoI
emplozeél dgrecﬂyw@ OPiTa) Stenp ﬁa?ﬁﬂonalgﬁlepu ‘gépCF g&aﬁg?faét?ﬂ\qg‘t
pr esensgp @l -1adnatds adith theedoablingauf Gomabdwnd \dhwih Ima#mnneraﬁ fatmula

I
T- CHM&%%%%S%ﬁpgg{H @k iﬁa T'hQ @od:f)ﬂﬁé ﬁtacggh l?:ézsug?@}é fBélSﬁ’%&zd 11{@?1;/}%\‘. ata

tempeatur@jmhfmangﬂafof &om| a@au;t40 acmhgppt ZQO@ egdiisvepicaHy cqndpcted at a temperature in
the ran%D Wk ﬁ@k%ﬂé (If) togig&RqHM Yo 8fe MBolimeh©8R %&Iﬂh‘ﬂg }e\éctlcﬁriéjcdnaucted ata

oye I n an anDunt In range of
tempefepuaming hABUECIo fiomaBORIT0 10ABHLA UG Brivehgebedidicyialte fpurgpe reaction

is con@%[gaﬁy%'b@vg}@ iy at \z(nﬁos Hefi8 PREJuke/! @hdfrein\esd]veRtgs chose;n to provide the
desueg {ﬁ(f:]t?lé%nipelglagq 8§pév&lmirs] gu@ggﬁjo gfé a Eﬂl Efﬂ]% Bﬁse seleCted from the group

consisGiAd & Yitahes, él_s)?f[lid]khne@ rar@hatapdiotarbans cxbeamted falkanas aiaddggtateas
cycloa%(ane lcohA‘l:s ers, QI%leI¥,’ nittrili]ees and tertiary amides. Further description of these solvent

classes is set forth above in the discussion of solvents suitable for use in Step F1, Step H-1, and other
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base can be enployed in anpbunt of in a range of from
about 0.05 to about 10 equival ents per equival ent of
w@eogsoensalt V or VII1-1. When water or an al cohol P@EUS2004/041115
conmbi nation is enployed, the base is suitably enpl oyed
in an anount of at |east about 0.5 equival ent per
equi val ent of Conpound V or V- 1, and is typically
enpl oyed in an anount in a range of fromabout 1 to
about 10 equi val ents per equival ent of Conpound V or
steps. \Athksel earliél 8d3aritgionsidre hygpdistblalpon tndars hegiinalimrtedofA class of solvents

suitab%lf%):roqrgg gn 5 dléf B%{}@tsg lof Fﬂ%ge gfwﬂeﬁ’ %l)ﬁl%er_%&g)%gﬁﬁfﬁg %f Mc&{ols, esters,

ethers amﬂteatary waides. aebwbtclals efq i 9@8@9@81&5& ofgheswhights aﬂ@?ﬁ%ﬁ%@ the group
consisRBE oﬁglUC(g’ alcgntcondls, Gmpoethets Wherkin\éath dllsyl isyipdepaddently a C1-Cy alkyl,

e cSTRASNEh 15 BRI PRI TR R e o

C1-C4 dﬂ@l&dﬁdﬁﬁm acidfhAnatbertsele tlassgpf khis Sise [ dRlvent s8edpd F@m the group

cons LR R STBS08) R

- dimeticapgbeume AN Imekiy] 4cotaCoerhylundaty)ifdpiopybavetoe adé NS tdidethillheetamide.

t enper gtk hGink 9f forhi1R PLOHINH Acdh 38 8RpRYed ih S aAUh anyPfloportion
to about 2000C, and is typically in a range of from

whichatiB gasult ghe foraGEEof alrerst somewf Sompeynd M-§ Typically.dnyevesfthe reactants
are en{p[d%gd ﬁ&kﬂ%ﬂortﬁ)% QhicR cAPmi R versIBfortal BAL Eﬁ?ergf t}ﬁer}ea%ta%& zi:nd usually

FI -2 can be conduct ed b charg gm ng%%gr
the amipe el 1B AP EURbIVG! SOPURES 1 COET oD A1 P OaR i he amine can
be sulMBﬁ_%ﬁiplo.yécDMaﬁ%durb)éf ithestsdborty ()Eﬂjdlmtvlaﬁm ek, Irh&aiigédjf @oyh about 0.5 to
about ?@%@}/%%iéﬂgg gﬂlﬂvaé ntt 8f ‘? :?I%Q?Otu &/Hte gt.ﬁ% I)é{% u(} teo urs{;:l Qrgflzxrc]:gss OP amine in order
to incremse Miiealiepien gf doneersipixandrog slatrten &aatacoon mreenpfeqcatdmge/ the amine is typically
emplo&é%ﬂ'h L@ Qﬁb&rﬁf OMttleQ t%gbﬁtqt%% u1§ l?e? (i.g‘!/aﬁgn't 50 ﬁﬁﬂ%ﬁhd Vﬁha%d is more
ctlonlscorrpeeort eS|e egree o

typicallp proplpyidom an enQHHBGURRES of/ﬁqpmgh@yt orl tsyp.]pogt H} equiyalents, or from about 1.1
to abofONRRNAR S Mlroln ab¥il 1 120 ¥t 3 cgit1@its ¥IBl, abdt 13 to 1.7 equivalents), per

achi eved The reaction tinme can vary w del ydependi ng
eqm"%%ﬁ Compaspd ¥fli 3, t he reaction tenperature and the
choi ce sapdi1riedaabe vehdadrelintis: éscficat bigsice ofie biseaBhingle bases

B0k PR PRl SO EIE RR TR GRID A v,
diazatfiqyclmbliertes. 2Repneemtative @xguplesfaf owtablgdases inctude ABAUPIPEA, NMM, DBU,

DBN, %&3 "tri- h{bﬁ@yﬁpglgeﬁ Ffszlpﬁgfy@anll:l €, br e ﬁﬁutwﬁfnﬂ@r y/ secondary

am ne ‘or ter or
al coholThe pagtéonas fisp Fatlicam be grfabjs C%mie:}etad B wééelﬂgﬁ Fng ¢fdormula
T-CHNIAE tol adlvies sieduspeasidadiriongotulteV 1 iroitiel edlecwddisclerit and then heating the
. Conpound VPl a or the m xture of nds VIH and ., .
rmxtuWaEﬁonttﬁgpeﬁartgaa m ﬁalélﬁlglagreeﬁwﬁé%rz\ﬂrg,yntil e&PaCflﬂléls complete or
the defitedtdegree Mh*aalrmm tl@lﬁibmmn;ds Mihhlved dsolatvd of the amilieipxdducteVIl-1 can be

accomgngg},eé ESIQ%e 00618%1 z_il %)ﬁg 0 fes e 1so w proé ckf‘:gllnl'f)? ?iggoiy%? _fo_{ use in Step

F1-2. iAdtemetivedy el reamicmemnatq qwe'layungtmedust \é%l l@art bepysedStiegstlFin-Step F1-2.

pr oductagiass B eormSRITAtESNHS tﬁgaeq)@épueam@gmh n@&@@@&w&rﬂﬁd in Richard
such as chr orrat ogr aphy otr crﬁst allization

Larocks §lompeh Clsublisbis ol 50 95488, or a

descrljb:f%hﬁ M&rx@)man@ﬁoﬁi b@é’amc@h@ﬂrﬂsfrb'é]e‘,ed@ibn A1yaShE€Bicod) 198018p. 893-897, or
product can be concentrated and sol vent switched from

m“tm%tv%rlj"‘ltlf?’égrﬂmﬁoi (or solvent FI-2) to a solvent F2
(solvent F2-1) wthout isolation, followed by addition
of the am ne or the alcohol (or water or
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wat er + al cohol)-base conbination, and then agi ng of
the m xture at a suitable tenperature. In one
weewsdorsent, the Step F | or Step F2-1 productPCEUS2004/041115
solvent switched to the al cohol of the al cohol -base
conmbi nation, followed by addition of the base, and
then aging of the mxture at a suitable reaction
tenperature. In each of the foregoing procedures, the
aging tinme can vary w dely dependi ng upon, inter alia,
t he agiSep G Bnapeptatal tepan ohich € ompoinde/ lHndsuttiag dltomﬁeep F2 can be
conve&é@o%‘éz?ctlgrfx witht Q?glﬂite salﬁé)tthé ll&(ﬁdé f(ﬁlﬁ)to lis ﬁ‘%ﬂﬁhﬁﬁ gtep in which

ersion n1about
Compound a8t remgtfmm Sterp B2- @ can lferC@W{f‘é‘B@)btf reacttoea “a@@dtahtiezsalt to the halide
cmn(ggyﬁﬁh After aging, the Cbnpound VPl (or VI P- 1)
product fromStep F2 (or F2-1, respectiyvel

) an
be i soaitae %qi?]gjﬂté R veein ISB&ﬁéfr orpﬁt%(éddpcégieéwelégted from the group
consis&hd Maﬂgﬁe@ﬂ BMldérsaIEsQiﬂMzﬂﬁhE eﬁ*myrﬁétﬂﬁahd’e&lsfalts) And @fateﬁrﬂky/ﬁmﬁomum halide

s 44D AT e D SR S0 BB o i
Lil, N@mﬁg@nﬁa}\/ﬂ&ﬂ Klg \D@&rz,MgQ}g, a@my ypponiumhalide salts of formula

(C1- 4§ﬁtb ?‘ﬂhaﬂﬁ% i whidh R hafdéi it @PdRicVBERIdB Dor dkie0t her
ment to renove inpurities and unreacted reactant

or r eadtamG orc¥ep Gd cempt epdeErtadiip @ selygpt Grpr G- iresheqdtively epuitable
solveng's\l fgf stepti el 1n§’ﬁ1§@th§§el sele@Ed 268 Ehe'é‘r s@s@mE"of estesd, Bfriles, tertiary

o e oA B Byt counl g o Campeire A oL

suitable@bilst B IQSOE\QﬁICH i08tep H a&lﬂldoahit@blﬁﬁﬂﬁkﬁ at sdivents is Sley éh:tr S&lp G-1, and

f rom about
accor% ﬁ C{CSCI' HOHI %I}g se S(%\éerl%g%l%stses&s lI]tCOI'gOI‘tatCé %ereln b re Cllel'rl]CC Ketones,
not hetdnca”onealagceb@f arferabmsvatabl@tas 5Qveng imBnG 169@@ 11 Momwmculaﬂy suitable

ketone HRAMe AROS .| o bk RO IS ¢yeRENhdRes. ReSREGIENEEkaipled of ketone
tenperature in the range of from about 70 to about

solvendrgetably for asedn Risp Ceintlodh areinre, ethildetogegnating ethrldetnenngtiyl isoproypl

keton& RRAYLESH A ketSR, ¥ PBltaroBE, |cyéio;%htaﬂ(§1féoiﬁlﬁt%§ﬂbﬁ‘ex§l{oﬂ§ sure,
wher i n_t he sol vent

For | ux 106 R AT 8 e SBP R Dl B in HGer A ggh espect o
Compblhnd! VIIIree Mite vﬂiftthﬁll sshieat tﬁdfofrmamntolﬁ &t letsDtdpne@d Uempdund @X or IX-1,
but it ﬁg)(pgcégg gﬁélayea grh zénslounﬂ fo carel ﬁ EI%%G gonv?rgloi? ﬁoaéoquoﬁnd IX or IX-1. The
halideahle blsokably @ees in aismens: ot af st dtwst G ekrvakent gargauivalent of
Comp@lfﬂdd\ﬁﬁ oF 57?1? ] hﬁ% 1&2&9511y%&dg‘f8§e@fn RSt SPLMERT atolPSS B alent (e.g.,

I's set I scussion of sol vents

from apgytrlp ot 89 cqudvalents) mr egrivalent of epmnqund VEher Wilhle /e splide saltis
more ﬂ}ﬁ%&ﬁ/ B dye®in AQSRMMRA h BASe SRR p@tabéhthe guivakigh (e.g., from

are herein._incorporate | a t tabl e
about ¢ &3 ahoule> ¢qyivalepts) &'1’ e‘im\‘?g?’?%és(‘t;%npg’fsmqo{%i \éﬁﬂeit :gl from
t he g r (IllhB rea ol of bptivghalStepG oob@iong] Sept@1 san @t doadisted atany
tempe{ﬁu e at l}{ch rma%ofl GPF anlpc?.lrgll B§§]ﬁ]§f 1 Ealﬂlb% dgtjeagc? 'fh%qghlxpc’e%ﬁurg Es suitably in

ven S Se roup consis
a rang€iof Kr:ora kgt -4alte atvot 200°Q) 2atl ﬁ@yypieftllm ax @ranmfe”rqan @@@hlﬁt%bput 100°C

(e.g., féém Logde Fﬁfbda%%tléiwé} &l 15(?1%01% |t}@1’éally 914& lgi’gecdf@oin%bgﬁtll@ t®about 60 °C.
esters of | kyl car boxylic acids, and
Cl-Cc4 dibg wactm of epticppl %111 @@r @atwﬂé@ﬁp%& ¢ ke cqpdugied by forming a
nnxtu{ér{%ﬁﬁllly S irtioh AT dfpotitd \$I[chr 338-1iia é\nﬁ@l@%ﬁé&hw%@ikz&ﬁ h@emperature

below tge ‘iﬁs%??ar%i‘ﬂ“g‘lf‘) ?g}%?%{b‘g‘% 61Fagg1 fﬂ}gﬁ%}{‘% éﬁ&%ﬁ% 0, an tLen bringing the resulting
mixtufdi te tdayticdttbreperatdre 2nd shimainr@xehixaneat ra'ddEQn tempéryture (optionally with
acetate, ethyl acetate, isopropyl acetate and
N, N - di met hyl acet am de. _on




The ami ne of formula T-CH2ZNH2 can be enpl oyed in Step
FI -1 in any proportion which will result in the

wo coosmbison of at | east sonme of Conpound V-1. TR@i/Tstooy941115
however, the reactants are enployed in proportions

whi ch can optim ze conversion of at |east one of the

reactants, and usually the amne is enployed in an

anount that can optim ze the conversion of Conpound V.

The ami ne can be suitably enpl oyed in an anmount of at
agitatibeash agdivtiig) Gl thguedoriah ervompleteqr theidasigeddagrgeofaionfersion of Compound
VI o@ﬂfq 1S a al? v;eg %Ré) fé%ctljog 12%;6%%@1{% Q&%@ dgﬁé %Lﬁg&ﬁ lz;?@rtal 19f the reaction
tempefapire ardlehe ¢hoice mdr 1@&1@@6 HheInE ey Feaelarng baso.dis the Feagii tmae For complete

conveép)g C%IIE'Qn b %g& bpf?orﬁ bRt 1 A%@ﬁtcin Iﬁgllny (e.4. NEorRABIAE2 foSabout 12
|ca oye in an anount of | east _about 05

hourse GampaNd KT 1l capHbRanEH bsfSOk%&?ﬂ&Jt?H&ﬁYﬂy EfATedo fgpeevered) from
the redcMH Sakdry ugiEd Ry ohal pﬂ)ﬂed&fHQ i therredis§olved €oraise forS3p H or Step H-1,

1 to about 10 e a ent or. f om, abou
or e e s Ry e iple ot PR R FMo8 i and st
switched ftir ved 1er$te$Her&]ep Habms;tectivelly to 1.7 equivalents), per

equi v all'gg' re?ent S%H? 3 qm}{es ?&sﬁgr éreﬁa?i%g Q%o%?&qg of f*‘(gmula X which

in the sence or a sence 0 Ita ases

comprnsns:$tg1af§d Fhéswmddbiscleseihed ahoie: eAd WHED Gipthetesipsisisng of
tertiagy al yding(h R eSxtur @F Ednodndsoe Fbnu®VIAQSd V8N (ii) a compound
di azabi cycl oal kenes. Representative exanpl es of

of Forgglardl e bases i ncl yde, TEA, DI PEA, NVMM DBU, DBN,
DABCO, tri-n-prgRy nihe, tri-isopropyl anine, or
tri-n-butylam pe.\ The gigaction of Step FI-1 can be
sui tably conduct y addi ng the am ne of formula
T-CH2NH2 to a so suspensi on of Conpound VI |
.in the sel ected sq| ventsand eating the mxture
to reaction temderaxire Ahd |ntapﬁ%ﬁh at reaction
‘tenperature until théﬂeaM|0@ fxonpl ete or the
desi red degree ot/N@nverS|on of %he reactants is
achi eved. Isol aM on &' the ani de product (W) can be
acconpl i shed u5|nggﬁpnyent|onal procedures, and the
i sol at ed productR® fBe re-dissolved for use in Step
FI -2. Alternatg¢édly reaction m xture contai ning
product VII-I ca directly in Step Fl-2.
Am nes of fornula|T- éﬁn be prepared using the

. har

met hods describ , rehensi ve
N VCH‘PubIk%%%?gplnc 1989, pp

Organi ¢ Transf ot mat

385-438, or as de rlﬁed in anpy$@n and Boyd, Organic
Chemistry , 4th N an, Allyn and Bacon, 1983, pp.
893-897, or rouf¥ ne \Farl ations thereof. Sf‘éﬁb)G is an
optional step in m@#£ﬁ3Canound VPl resulting from
Step F2 can be cRhverited by reaction with a halide
salt to the haR?} und I X. Step G1 is an

optional step in npound VPI-1 resulting from

Step F2-1 can be reaction with a halide
salt to the hal g E%jéf”H tgbl e halide
salts for use fﬁ St e St %mlude salts
selected fromthe g(ﬁﬁp CO,RC

/

R (VIe)

|chN
onve
C

to obtain Compound VIL
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consisting of alkali netal halide salts, alkaline
earth netal halide salts, and quaternary amoni um
whadosdelrssael ts. A class of suitable halide sal t BCT/US2004/041115
consi sts of salts selected fromthe group consisting
of LiBr, Lid, Lil, NaBr, NaC, Nal, KBr, KO, KI,
MyBr 2, Mgd 2, and quaternary anmoni um hal i de salts of
formula (G _4 alkyl)4N-halide in which the halide is
chloride, bromde, or iodide. Step Gor Step G| can
be condbepeeknt mvent®olinchrnes procesGot prepamgecbinpalng of Formula XI which
' L vwe r D
comp Pt SERUR- PRI RE T o7 S i hhs e ineT ol S I HRRE: copprise St 2
as deserghetliabavg. ami des, suI fOXI des, and ketones. The esters,

i tril &gp H&hbh 86niudsd gleassolv@zﬁ@ %ﬁ tﬁ@éédﬂ@%ts@&?ﬁ 'tlki@gselected from
above as 'suitable for use as solvent Hin Step H are

the greppnsdiiing a%%lgohplﬁr%%e ethers deftigry ppndes, r’i“tgleéfﬁf‘@l%P hggrgparbons,

halogdaated al@ﬁﬂtlclfﬂlﬁ?}@ﬁfcﬁ*bﬁﬁ , Yiky18ed e@fdameMydetesI@bmspanmldgfenattdacaﬁe alkylated
sol vent cl as S | I.NCOr por. erein

arome RGP EETIOR SRR AT ST DRy o oo Sotlbnll o SR E Rl of the

solvensgselealed Examehe growt espsigtingrof €1 4 p alsyl alcokpls Ly eycloalkaralgphols, C1-6

alkyl e%isé',rst & @1% HBIQRRRylidUetdd ABa11 = fBeérs “&Qreﬁi d6NARASs RB&ebdtniy a C1-10

cl gal'’kanpnes. Representatiyve. exa s of_ ket one
alkyl, &ﬁﬂoélﬁ%aé aud prechedalfages ysstpid gith jvag rr% ﬁalg gyl ecpg fghich are the
same @{dﬂﬂérexk)etl@fg&:yclmﬁéyd anﬁtdib)iﬂerskﬁlieﬁf/l@l ﬂﬂkﬂ’ly:thetsSN IN-aiyal -6 alkyD)-C1-6
alkylaewg/c{els ortepqeqﬁqg)hg}é: 1tr1 eﬁ ¥enf: grﬁt%ﬁﬂa?éne mg cﬂ ang tri-C I allgré rs_]ubstituted

Xxanone.
benzeiyms, Iettngmly@d)enmn@t @og@mjcd 18b@p ai@ di- and tla-ﬁy @ﬁﬂg@ orbsiitoigd benzenes, and

diethy\i(ggg?wéﬁ%ﬁ kgl)ggyfggound VPl or V -1 which will result

| east sonme of Conpound | X or
I X-1, k&qpresemtahse ¢xpppleabf splventp inothie aboiver sevenaerage suftéide for use in Step

E are %@ Pangaoats it s@ﬁst&f)é}}’l?& gttlﬂg ddsi WD@HBPM\Q:&S Xulgﬂ)lelaxs&ven?ﬁeor H-11in Step H

'S sult I N an anpunt
or H-1| angéor s%ble s wl\sntelalum@éﬁp&itor p%&ol\@qmﬁ IzingYigp B2 @‘hﬁé h@ram
mcorp\{%alf’éarbyy%fg’m%oe ?nd ist yp: calt ly enpl oyed [ nbant amount of
at | east abou equi val en from abou
about 36° é‘*&?}}‘\?aﬂ% aifP & cap by C%’E}ﬁﬁt"é’gﬂt Bt CYPIEBIRFS &’?11’&% %ﬂnat“’n of
Comp6ind\¥HI eah.be Taecténl Tlﬂ&elﬁﬁhﬁture 33 sﬁim‘tﬂ,’y 4t Yeabtedbh\8 08Il e range of from

about g{g]ﬁ) %&%éﬁ% (agg 1satyp1Fa st a %g'b(? Ut% Oi‘]fltz; rgmgabo? %Irom a%out 100 to about

200°Qqud waheatypicalfyest lmmbvval 1@9ﬂC ©f-, Gonpoged fighRboutR talabout 160 °C).

When-gtgglv%e ass H)(ﬁ%e@ fn g;% ]'E QH@llleal% Bn B QJndQcRéd l&ﬁ@ll tlﬁ%sg)ﬂerﬁ'ﬂressure at the

can erature at rmati o
reflux dempestyse offbe sokvedt- 4lmat1(y§ﬁ, dlogchodlingsglvent pgemployed, the heating can be

condubSAREIeApEsBreitS achibivt eHeld¥sited téinﬁéﬁﬂﬂ@ ©fs thiemy dRdHed; Hbever, to
ut 2000C, and is typically in a range of from

0. a
Conduﬁtb%?ﬂb]gatfﬁn‘i‘sﬁiheé‘ﬁé’EﬁSSLY[%)OOC (e.g., from about 20 to about
8000, Itamplarueﬂemyrsemtbyemocemploy alsb]lvalt Ean §ep &f wHictos albcmﬂmg point of at

least aéglft?% cﬁt 1s§396é81%d tgh & foy (s:(t)llv %P St%€ EIW 10% ha?g gglhng pomt of at least

e (0] n
about A1 R Cu pAesu(ta_t‘tyemlm lof wlwngd}laung @h()lh]@g‘ pofi munhglve\ﬂqu ncludes those selected

from tHEfgroap dt:dr?las@tnfglblftatlball@f gédhok, 504 Y@Wclcﬁﬂcy?al&&lﬂﬁ ECAE Ik esters of C]-6
) reac .ure, char
allylegpile o0y LTI Leue S Gk ALHCBPTSF frids, Risnydsf il etrers, Cas
ahpham: KittmlEsE,‘ Ctq ahaibthzenes] wopphilabaraneg dihalobenatas iikgdotich#nes, (halo)-(C1-
4 alky\%‘I bteﬁ %Eees ha[ ﬁ?@ {Jé %H{g@ %anzFerEe%it (:4 ? 1 %%ﬁcﬂ) (Ef[;]z\n@ l:)rélé%elzg d1eth?llene glycol
dl(Cla@myl)@tlerso% 8 lclidethierseds-degnlie éledfersc or{decsbekyd f:thers
Compound
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VIPor VIP-1 is achieved. The reaction tinme can vary
w del y dependi ng upon, inter alia, the reaction
wo esppesEdur e and the choice and rel ati ve anpunPGT/082004/041115
reactant and base, but the reaction tine for conplete
conversion is typically in a range of fromabout 1 to
about 24 hours (e.g., fromabout 2 to about 12 hours).
Compound | X or EK-1 can subsequently be isol ated
(alternatively referred to as recovered) fromthe
r eact i Bepmdextativeszxamplagofsohvemn suibla forpsoipethprizsddnading a boiling point
J+hen redi,ssol v |l r
ot 05 0F Bl B A b oA, Rl n SRk sy agohol,
cyclohbzeanoh cydopbnt@lmh celokrproelntrisie aheaﬁt@les@lwmw-xs' 2 élhéﬁdene p-xylene,
mesﬂyﬁe%ésgﬁ@oehféngcﬁﬂeﬂé Q&)ro%'yl%&lzghel n-bﬁ@ﬁjeﬁz(éhé Ys%bl)’tylbg-ﬁ@ne p- cymene t-

I nvention I Ncl uesaprocessf prepari ng
butylber&ﬁ% BRSDPUBHLerEs e IOk pene WIWWI}Y&@?@S‘?S‘%H@W{L@&I lﬁ%nef@r mixtures
thereog n&oﬁocﬁtﬁleﬁi%&{zb&@ @n&bmﬁ,lsoﬁ?ﬂ; oM tbref théie?ﬁf cthiHlTEbte?fes
atin xture of conpou 0 a
iOgeshe it oo RO Urero R P (favidua

isomerRér Midturbomereof) dMﬂ&n&Rﬂmﬂ;ﬁ@ZﬁdeneRﬂ -nPbuGORREr, di-dec-Auty dfder, DMF,

DMA%&%?RP%C%& F})\ﬁl%s}}l éﬂ’a%z\l&gopg’la%e %%le %BA c{r p%%m%lthlle Of the

foregoing solvents, those that boil at or above 110°C are preferred.

chloro

The reaction of Step E can be conducted by mixing (typically dissolving) Compounds
VIa and/or VIb or by dissolving Compound VIc in the selected solvent, and then bringing the resulting
mixture (typically a solution) to reaction temperature (either under pressure in an autoclave or at
atmospheric pressure) and maintaining the mixture at reaction temperature (optionally with agitation
such as stirring) until the reaction is complete or the desired degree of conversion is achieved. The
reaction time can vary widely depending upon, inter alia, the reaction temperature and the selected
reactant and solvent, but the reaction time for complete conversion is typically in a range of from about 2
to about 48 hours (e.g., from about 6 to about 18 hours). Compound VII can subsequently be isolated
and redissolved for use in Step F, or the reaction mixture containing Compound VII can be concentrated
and then solvent switched for use in Step F.

The present invention includes a process for preparing a compound of Formula X which
comprises Steps E, F1, F2, G and H as described above; and which further comprises:

(D) reacting an amidine of Formula (V):

5
R R 6
RS ( n /NM OH

R? OH R7 _ NHz
~
/
R’ V)
A - B
with (i) a mixed dialkyl acetylene dicarboxylate of formula: R™"0,C—=—=—CO02R" (; obtain a

mixture of compounds of Formula VIa and VIb, or (ii) with a dialkyl acetylene dicarboxylate of formula
—_— C
RCOZC =—CO02R" {5 obtain a compound of Formula VIc.
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/ )HNH2 CO2Rc R7 C N CO2R\ WRL (Vic) to obtain
Conpound V. The present invention includes a process
wo eoospsspari ng a conmpound of Forrmula Xl whi ch POTYpsi08€641115
Steps FlI-1, FI-2, F2-1, G1I and H I as described
above; and which further conprises Step E as descri bed
above. Step E can be conducted in a solvent E.
Sui tabl e sol vents include those selected fromthe
group consisting of alcohols, esters, ethers, tertiary
am d esThenprbsehﬂ iegntian inpiedds@ pyedysdoarrtionsg a halppyatheltpdnula XT which

comprlhés P—X gﬁlof %gqoasl antl lI-i(YLlsa&egcq%?@& ?tgﬁ%; dnd Wthh further comprises Step

cal’ on hal ogenat ed an ‘ated aromati c
Dasdmrjb«?@@éﬁ\@ons A cl ass of sol vents sui tabl e for use as

sol vengefp dan Bt %d&ct&ﬁﬁ@s&tz&lt of guh@ol@ QJNéﬂf?stl&hﬁi@ |tlﬁ5§<§ 8dkcted from
front he group consisting | Kyl

the groug COIEEE?“E%/%ﬂ agf@pklwethgrsc%q §nd @rﬂesa ka 3?chgtfoé‘r g Qr@fe@c’lve%t classes is
providéd ek ERrRO%KIubstondsE ls&Sentﬁiuﬂ!iH{eyfor adche Eave\Mﬂ Erig St’ep &R clhhis descr1pt1on is

d
appllC 51%1}/@59, \gﬁ%ﬁg@g ts E‘gﬁ@i SXIH %é? )FO{ u%e 25 S%V%{’II%D and is 180&%rate erem by
refereeb kyl groups (which are the sane or different), C4. 8

cycli CT?%%E&% @,[n gﬁiﬁﬁ ﬁe[ ccbrnd ny Lnygempe‘}atﬁlleiﬁﬂvhl@ﬂ ﬁﬁﬁn&mn of

N, N-d yl am 6 alli
Compavingly VIa¥Ib, picWiiz eprebe deigster hﬁh%tﬁ@perﬁt@ms suiably dn a raagf‘oof from about 45

to abodt2009@, is tylﬁ‘lz IIY/ in $188d dfttetboleng ﬁfh%@ut lh@de Gﬁf‘l@h@d& ty 1ca11y in a range
benzenes; a 2@ ed non d gé%g\ tri-Gi ?
of frorg phputt ww@ao%é e gy }"eI{bﬁ 5 Ql%ol di ( a _4
al kyl) Thé ztbefy&:ne Repbeseind @hniby _emﬁmwmh 8gpaf ingay prepdrton with respect to
Comp%wlg \ﬁ\?lgcl%\g resu rﬂ% Hl%l SRR o c?k feas? Fotme c%r Colﬂfpﬁ‘)uncpv l§t €f3> Ed/or VIcIX,

I S
but it islgpErilypermnmeyed ﬁn muinent thatsen opiblize svesvdn/ienesited gpmpund. The

acetylé§g d§E§PX}HMQ ls s{ﬂ'ta]b )eégxﬂfl&fe? ﬂ'ﬂ a?r@uﬁ o@%’c’:lé&k YigRto 5 e&un}a{knt per equivalent

as s o and are
of Corppspied W, hisisaBiopBplevsdiyan SRR b TR BATHBHEB (e -Stigp range of

from abo @' tH @b&l@@%ﬁ@ﬁnt@t or &y rahgﬁ"&quoﬁ{ 4boBt 09 toVM'BblﬁB equivalents) per

caa el RO, G B 5L CL 2 T vt s ot
(e.g., iR a k4R 6f fdm hsonirl ebboidt 181)3qhﬂ'alain© pér eﬂﬁl@ﬂéi)t of @adpauad V).

! S i S RS, B0RE By AP 05 By oo o
amidiratV neasitabddoginicl DT af e fegnperature belovaonps thefdesired myaglioniemperature,
then acidligg the ac%%ﬁte dﬂ:%o;g@te thereto, and then bringing the resulting mixture to reaction
temperature and/or maintaining the mixture at reaction temperature (optionally with agitation such as
stirring) until the reaction is complete or the desired degree of conversion of amidine V is achieved. The
reaction time can vary widely depending upon, inter alia, the reaction temperature and the choice and
relative amounts of amidine V and acetylene dicarboxylate, but the reaction time for complete
conversion is typically in a range of from about 1 to about 48 hours (e.g., from about 2 to about 24
hours). The Compound VI product can subsequently be isolated from the reaction mixture using
conventional procedures and then redissolved for use in Step E, or the reaction mixture containing the
compound(s) of Formula VI can be concentrated and then solvent switched for use in Step E.

The present invention includes a process for preparing a compound of Formula X which

comprises Steps D, E, F1, F2, G and H as described above; and which further comprises:
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When a solvent is enployed in Step E, the heating can
be conduct ed under atnospheric pressure at the refl ux
wo eoppesdur e of the solvent. Alternatively, ifP@r/us2004/041115

| ow- boiling solvent is enployed, the heating can be

conduct ed under pressure to achieve the desired

tenperature. It is typically preferred, however, to

conduct Step E at atnospheric pressure. It is

particularly suitable to enploy a solvent Ein Step E

whi ch Has ardsefing hﬁ@robﬂf‘lﬂlﬂle@fanaﬁcldl sal Shereghwith 2 grotreted awammtrﬂe of
Formuldtvk S preferred to enploy a solvent E in Step E which

has a boiling point ofRat Rbeast about H Q0C. A

suitabl e class of solvernts haRfng a boiling point at

or above 9Q0C i ncl udes t sel ected fromthe group

consi sting of C4- 1ORaI k al c hoI s, a Co_io cycloal kyl

al cohol s, C3- al kyl rs of \Y kyl car boxylic

acids, G -6 alkyl eﬂﬂer@Hohma\l_V\él kyl car boxyl i c

aci ds, phenyl G -4 alkyl ether/s, C3- aliphatic

nitriles, C7- 10 al kyl benzenesR! nongiwl obenzenes,

di hal obenz i hal obenzenes, (halo)-(C - 4
to obtaig e p db‘éer?%ﬁré%‘ﬂa dihal 0)- (G _4 al kyl)-benzenes,

(di -Gi Thdpra*elnymyen@hminol)id@amzwwor miestring k evrepayhg gigformula XTI which
comprgles( %‘FSA]D % iﬁ}’ I1 )P(“jlei %Zrls G-l%nlfl% icgelrséhbgé glfdélg earl}ggvthlﬁ:\l} Z\M‘Fﬂef &)mprlses
StePCeﬁ%éﬁ%hb@%’@PV@sol vents sui tabl e for use in Step E and

h avi NgThe RirdxyBehiRr itk 28 sa?tQQﬁ:sﬁfabﬁ%% FI@)%(MQ %tep C in the form of an

prapanol’, n-hytanol ec- but coho
aqueotysglyfigh Sus 26 a0y “2PRBhE tloegﬁﬁl%ﬁw S&&}{lﬂ%"ﬁé‘?vﬁa%]&fﬂ“de the acid

halide §16| ble pd tAeBYdrochltirid® bichydfpbengdeadak of hyﬂrdﬂ@l‘ﬂﬁuneo "Dy hgtiexylamine or its
acid saE:it c)é¥ gg%ﬁ% d é% gtep £ i ul%yf}%rt o:;]tgogxﬁ\iélthegﬁshg%%tqg &?)%1 oUnd(I‘*fI WRELE will result in
the fonmatymefiae Jeatt verng dfideommpens] V dwtit &ﬂjﬁgﬁ{:d@bﬁ@h@red in an amount that can
Optll‘le{ %ﬁn%)%tgglg %gféts %{CQHP‘?[EH h fh@ﬁ}@fd}fgﬁﬁm{e' d(g ﬁtg géﬁ&ej é’zﬁ’tl 18 E\ﬁt@ﬂ? e employed in
an am@uynpef af fedsiapout §Grpavizalesyt peF egpiyplen of %‘@m@@m)i V, is typically employed in an

amourft Bf 21QAREBER VB eqaivhiekiQe s MRkl %ﬁ Zr@ﬁiféﬁm(t |0'$d£b Wbt 840 equivalents) per
| somers or m xtures ther eéﬁ(y) romsth

cquivah AT s i 01 R S e AT i gibout 1 equivalen
(e.g., il @036 6f fré1X QAN € o dﬂ)butl’l{)quydlerﬁ e Equmhlens eftCdimtoyhd IV, or in a range of

sSQ j$Qbutyl acetate,
from aﬁ ‘Bﬁol 59 I%éﬁ%% §%uévarleenfsrpe? EOél? nfcgf?e gﬂnd I§Igpl onitrile. Of
the f oS@g@ qag bs odmalemdsm atShlagé G I’Sattatb@fsdlveats igpludg pyeeselected from

the grc;uéqugls%l &)fhglré aﬁdjetl(e;lr—p €A ﬁ@s@fﬁtio‘ﬂ%f gfesegoﬁi@nt’%lﬁﬁg 1st}h°'ov1ded above in

m Xi ntg typi ca di ssol vi n%{neCorrpoun
the dlswsawaﬁfﬂc&venvlsw@}e usg %%Wevﬁ & B onaroiest i) ip pgp H-1. This

descr1§tﬁ1’n@§£@ﬁcaﬁfé] BeeNbith BERctlth 8dlvdatsi sOBAbRGfof B ak &t CRAM is incorporated
ure (typically a solution) to reaction tenperature
herem?élr‘?fﬁr@?ceunder pressure in an autoclave or at
at mosplselvert (dagakoibe)d pamdargmmrmbbzmnlopgortahg1rmdmh>ume wath water as a co-
solvenég'ﬁget\xl/ar <?rlcf§1]r? %'{P ?Eﬁ%@ﬁ'g?r B’%‘:‘l@?l?& r%g alygul 5b @%ezﬁerc%g% ?jc]flt‘l?erkolvent based
on thedetali vobahechd gqueemt oWherowateris toployed ase n@@auwn itfikh ypiceliicenppdeyed in an
amourlt Hl{?raﬁ f\ﬁ%ﬁyab%t%etl) ¥odie @@m&r{}@pét'&gpbasédﬁnecﬁe &kdl FoluhD6r solvent, and
react | nperature and the sel ected reactant and
is morg gipicay emmiaxedtnh@n gyt ofdiom 3bRw ¥ 19 AbE AP et (crftkst aoiy to about

15 voll %3) IRkt of cbfdolaerﬁ @ﬁ@?ea@fbe ﬁHeQﬁﬁl@bﬁlhhﬁng rda@er@R@ich, A 8oted above, is
sultabl\yl ernpiog%c? glg%esf@ ﬂ%qaa&gg%)téls chlg og? gO‘V1 gycﬂoxy anzme) Cﬁlrg%e emgodlment
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and redissolved for use in Step F, or the reaction
m xt ure contai ni ng Conpound V can be concentrated and
wo b@s/oesbhvent switched for use in Step F. The PCEESI004/041115

i nvention includes a process for preparing a conpound

of Formula X which conprises Steps E, FI, F2, Gand H

as descri bed above; and which further conprises: (D)

reacting an am dine of Formula (V): R5 (V) with (i) a

m xed di al kyl acetyl ene di carboxylate offornula: 2
solven(mcﬁnﬁrmemﬁfas ralksl md@kﬁﬂé OWO%M@GMSI cofsolmentin ag agpegt of this

embodmeetalC% 89(1ye[n5fﬁé eBgs efip olshﬂa nq}eﬂ%é}é 8% %tc%@g o about 25 vol.% based on the
total velanpoisoienf IFgrothet aspydt of tilsembpdimentt the nigelrml usqnﬁtﬁwm@]l eitiensl, n-

propan%l %r r‘agasfél g%ﬁta%le @rbhﬁgolaorcfs%m%mdlnoi feﬁzglre'l%I dh@ p%gced’iffg z?sBect the

solvent:ﬁesledqs Iyt Wol@mnm alewnf afrffcwé ?b%‘bﬁﬁ)r qbg%ts% s@é’é <frag gl§om about 3
to abogqg%p gkg)ed above. St ep D can be conducted in a sol vent

D. Sui tabl e sol v i ncl ud ose sel ected fr he .
gr oup Lhsreaction HE; F‘Ib]barﬁﬁ’P‘g“‘:tegtaﬁ@}yéem%%‘l“érF & Wﬁr?ﬂjllomatlon of
amidin® iVt dah |b€ &eteo@edj €13 dnfifetabite BfsuitdbBsie asaige enfrom hasis €9 to gbout 180°C, is
ove

typlcalfyolp ab%nge gi??%rg lal\)l%xﬁ %etr{)jl 03 o% ggﬁﬁ% Frgo?egtgglgzﬁy%? ?gﬂrr]ﬁgggfl ffom about 30

to abowBpPCcabl e here with respect to solvents sui table for
use as e 5&1;&&%&1{&@ t ﬁg‘;iﬁi Rurd¥ypically a solution) of
refer eﬁ%eg}eyﬁﬁgoﬁztggt i'on of ¥ b% can be é(orﬁdﬁ}cl:ptlceadyatsoulon)o
protectghgminepipyde BY raesusieblgrisaHc %oéweﬁta%t P SAPRSTED RO Higdlesjied reaction

temnper{iubb, a&ﬁng\fhé?hﬁi%kyﬁﬁnﬁkech&@tb %d thBﬂ @)ﬂh@ﬂ@ﬂﬁé @dsultigg inSxture to reaction
sulta

cmpea s P PR RGP FORHBBE P T g g onsuch a
stirring) m0GIGhe @Adioh $s dvmipeetd o phecikited degremoff@nyresiof offamprmnédiledy is achieved.
The reé%orq t&F% cgnb\(r)ag% Jd%l& d%%n(l%g% on, Fnrieg%lzg QRéJ ea&gnﬂﬁ%ﬁﬁgﬂé arQQhe relative

ica ate can be enp
amoun$t af pmidonitrila AY am hm*mxwlaamevdpltt thepreasherctime §r @@rnmi@te E@nversion is typically

ina ra% R C?Ibl)ut r()%stU laBodt Q4 B&ﬁs G‘e%r AR éBButqfto about ERBurs Oﬁﬁncﬁi‘)e V can

oun , I'clX, but it is typi
subsequpRsly G éselaied fram @ﬁmﬁﬁtfowrwzﬁuredgwgﬁaweﬁﬁl%l DR deglacion o
chromﬁ@ﬁaﬁl@?j aﬁQHﬁﬁ‘édﬁgsolvzm Eor AGEh WP I oflihe adaboythidtu@e doBtaining amidine V

sul tab oy n a | east about 0.5
can beggpaeRiLyt %jrﬂ“%“ s@ﬁiiﬁt\% ‘g’ﬁ?g’gfls‘e& egﬂ%d is typically
enpl oy &tk praseatineamivmincmfiesatprocessor Iammag 0 c@npyod vidfoemela X which

compr&es she V%ldé ;lbf E F Ia ?«"9 eG thd III Q&ng‘ﬁ)?&' %on/eBang Q/h?cjﬂg%heg’po rises:

roma about
5 equi VAl entrsatma@rCY@tsf@ihm‘Pfﬁ%m‘dﬂCorrpound V, and is
nmore typically enployed gA Rt apount of at |east about

1 equivalent (e-g-,in a ragge Bf fromabout 1 to about
1.5 equivalents per eqw vé of Conpound V).
RS
o” R
R? M

with an aqueous solution of a protonic acid to form an aqueous product mixture comprising a

ketohydroxy compound of Formula II:

R R°

RS(“ R7

R? OH O (Iny;

R6
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The reaction of Step D can be conducted by formng a
m xture (typically a solution) of amdine Vin a
W@ iosabisel or gani ¢ sol vent at a tenperature bel POT/U82084/041115

the desired reaction tenperature, then adding the

acetyl ene di carboxyl ate thereto, and then bringing the

resulting mxture to reaction tenperature and/or

mai ntai ning the m xture at reaction tenperature

(optionally with agitation such as stirring) until the
neutrdlieing tHe@fudoss prodet si-eure and then chesktiredheieytrelzed broduct mixture with an
amineC R BB BN oA HaN8It Metedt, a6d 84Bide rel it fo%@a‘iﬂ t‘HQ afinBEitrile of

can vary w dely depending upon, inter alia,
FormyledBY:i on tenperature and the choi ce and relatlve

anounts of am di ne V|aﬁngcet§Iene di carboxyl ate, but

the reaction tinme for oconpl €te conversion is typically

in a range of fron1aboq o about 48 hours (e.g.,

from about 2 to abpd ~NyThe Conpound VI

product can subseque ated fromthe reaction

m xture using conveRfi 'ddures and then

redi ssol ved for use in Step E/, or the reaction mxture

contai ning the conpound(s) off For n{il&: agf can be

concenygat e dreﬁ‘tﬂ% th B Rin S VLS HFosMIA AR APAmiS SroteBtingt#@8Bht to obtain

res on i ncl udes a process for
me“ﬁ?@ﬁﬂ??ﬁﬁmg ﬁ%ﬁﬂﬁ of Fornula X which conprises

St eps The Eresdﬂt invéiion Ghchrdes dpracesdias pll‘epzhe@ azbmp@ind@hBormula XTI which
comprises gpap d(l:' il‘éte{:% ;I;glf‘lpi \;eL\AS tGlg andrl-f‘\ ?%ge %e{s‘% é legogf)éyaln? c% fl?l‘%hel‘ comprises
Steps F‘%mnﬂlBI ag dpseribqdmbRvet 0 obt ai n t he am di ne of For rrul a V.

The pragg @§c11b BMER G PBmdual e%ﬁ%e@m@téfﬁ@ Stovk 8dn ﬂ?:rp?&fafeh BPaccordance
a conpound of Formrula Xl  which ri ses teps

with Hmc_eqlureq:s]et fgrth o for eX@Hle Kygoipgts eé§l of e’ 56102/@1 _362;1 435-237,
PaquetB biCdD, §. Wik N&HemC 0098 415 519418, dad Fpang 6641 ThEUeABOVAL. 1998234 4881-
4884hydroxylamne or its acid salt can SU|tany be
enployed in Step Cin the formof an aqueous sol ution,
such ag'hak&ORpdadgy eonigouad Michn bainah eluilibrxyinahd aygeous product mixture
wuhé%% tgghe E&h% [ts include the acid halide salts,
uch a hy rochl ori de or hydrobrom de salt of
hydroxylan1ne
be enpl oyed |ﬁ
to Conpoundyd 3 A

droxyl am ne orp#tB%acid salt can
Cin any proportio wifth respect
ch Ri 1l result in rmation of
at |east some ound_V. but R
enpl oyed i ngan &dou hat can opti nversion to
desired conmpound. The hydroxyl am ts acid salt
is suitably be enpldyed in an ampunt of all | east about

Accorglnglytﬁ1 #lungerﬁgclgd B% c?te%% b/ tﬁé ﬁgltes? Bf t&omelﬁlo S%lug%o h caac? ghere the

aqueopgRrodust @mturé eongprlsea (t‘pnepornaCh@ eloog orfip @ mizthwetith0C@apopnd Ta. Any

refereﬁ&%lzelrfltg Qioﬁﬂ%n\ﬂ% @aﬂtaﬁémﬁ%ly%g 'r'éaﬁ b & Pdrer&fce @Wg of é/ompound I
I's nore typically enployed in an anount of

a-def‘east about 1 equivalent (e.g., in a range of from
about Ik ro@ﬁﬂi«ﬂcuﬂ&l[ﬁ@@ﬂ ‘Mfﬂt@qA SarP§ a @iV RiEdttan Ofganic acid. Suitable

rrunerg%rgﬁs 1nclqlde su’lfunc acu? the hy%ro%ehc acids (i.e., HCl, HBr, HI, and HF), nitric acid,

phosphoric acid, perchloric acid, periodic acid, and pyrophosphoric acid. Suitable organic acids include
carboxylic acids and sulfonic acids, such as Cj.¢g alkylcarboxylic acids, Cj-g haloalkylcarboxylic acids,

C1-6 alkylsulfonic acids, C1-6 haloalkylsulfonic acids, and arylsulfonic acids. Representative examples
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fromabout 1.1 to about 2 equival ents per equival ent
of Conpound 1V). Step C can be conducted in a solvent
w@200506t5abl e sol vents include those sel ected fPONMUB1084/041115
group consisting of alcohols and ethers. A description
of these solvent classes is provided above in the
di scussion of solvents suitable for use as solvent H
in Step Hor as solvent H1l in Step HI. This
description is applicable here with respect
of orga apiiPStaBlFifoSE & 1o ARedila scodis Peririnlesr et a§ld (TFA), trichloroacetic
acid, thI0GREPRARLEMH, e BbnIBYic had hneesulfSat ¥aM G FRbrotlet@nesulfonic
... be a polar organic solvent optionally in adm xture
acid with water as a cosolvent. The water can suitably
conpri Fhe prooAicabidid suitatlp emﬁioyﬁd i®Otey @l inmeatplyric endunof Accordingly, the
amou:\g\gf%?a%%st eengpt nﬁi% ?ne%e}gﬂ c‘gtli] sguétfa gl < %ﬁ/n %Jb%@ch%me?r% 2}{1%’1]1]&1 m\y}%&e of from
about @Al toyessitham 1 arm)lqa(mgu fromi ahowt OF0QA geab@ﬁt ¢y mniem mol@ftcmchc ether I, or
an am@LRFfﬁta réx%e\é@gmb&ﬁ D9e aﬂ%ﬁls@gjmgﬁ ¢ Fefrt)l‘ﬁta%ut ¥ 95 WiloR 0.2 mole) per
vent Is nmore typically enployed in an anount
mole a§eydliegtebout 5 to about 25 vol.% (e.g., from about 5

t o abouthe gibtoMilacitcan AbEbesemplGed of anGigroB Al i tessWa eitalﬁj‘ﬁé’lamount or

be the hydroxyl am ne reag oted abov
i g ORI A B TR RE LGP o SRS SRE G b Sy be
employedl.ify an arb@ff lyadage pf &ninnbut 01061 creboentyo diureidnsge! samimaled of cyclic
ether I q{{pprs?oﬁ%: eanltd% R@Llﬁy émg)%gg? Hlogrn ﬂ‘E)Qntqg Eirg%g?lr)rile %%Mo%{ Oef’to about 5
equivadentsget saaivalened! syclicstherds paslie enorartypipallyrrominyedin ap ppgynt in a range of
from a@m Blos%0 LRuER9 Hiun%@nfé%r e@:p@f%ﬁtq)f QhciichRget pt al vol une of

solvent. In another as thi's enmbodi nent, the
2l coholhs 2okt grHasRb In Stet A SHure copfcisd ahBYY, epRegE phyieh formation of
the ketﬁhiﬂﬂé)@rb@inpoﬁl&@&ﬂﬂ bataéotedo IThe Sepipatatid®ls suitablydin b efulgel 6Efr&h about zero

he .sol] vent wat er_as
o aboti 08 FRR 1 SR PRR UM ST bl o Fae Ebie58 of from abou
10 to abolt. 1%)"(03 ayd js rhore mpahibyiin dratgs ofiromtabd§ 10 od abiyt S0TREe.g., in a range of
ep C can be conducted at any tenperature
ﬁomﬂ£$ﬂmp tSOSt:tlon of am dine V can be detected. The .
t enper ahmcalem@ psadietapikyire aqniginingrigohpdroryreompang it can b neutralized

(.e., a&]g?t(é}p?gtp;{llg gg&fe oBerbf Qb&ﬁb kabolk 1@ ﬁ@ﬁ%l}% afpHQf L 3RQUBS from about

C isS nore n a rang
6 to ahgpt §, pprhings @Eﬁfef%Y tooal I&B%ﬁﬁbo‘gd ) btaddﬂf%' q% éé@?@%rﬁ’@f’“@f‘é’ an inorganic
or orgzgﬁl@@d@e b&n stgmhue: e fntrhipdationig tcaavmmtwfoam(ttoyi 3 Ha:INI gpoﬁ the

subse i\ 0 rr% er%t ed tnb o t0r a b S aluée it omu hydroxide and
%‘Fﬁé‘ 8 'i‘f’e § AP LSt (TPEBS) ?ﬁ/v lee
metal h}&ia@dlde&rpattsmpﬂy alkali wetaldyydioniglet $weh hyNaQH ylllctaIﬁOHe Sultable organic bases

includt RREAEQ . su@Nd afkRS el AIRGHRY (d N ellkB A i |s£l@ oY 1681 A18bhols such as the
reaction tenperature and mai ntaini n% the m xture at

methoxidese etheides amprepesides-and isgproprrades pf L Na. 286 K- aPiiwry ssgegmdary, and

tertlarﬁlSmﬁlted &lgl, g 116rhlll<lylantu|ite) are alcds milﬁblb srganiophses. enone ¢rhiodiment, the

aquemésc;ﬁ? %td ralg(?\g%xé ney %g%e ﬁ{ Q1 szpn?enzl § rell slu%%fguenﬂa emﬁloyed in Step

an vary
A in théQfiverdidi FCoglpbind I ﬂ@%nﬁr&x’ﬂﬁﬁ]le(m (th&ﬂ@@katrbtrcﬁorﬁn d the

o i BB BB 1 e ARt
be detéopqll, Gahitaply conducted at a temperature in a range of from about -10 to about 50°C, and is

typically conducted at a temperature in a range of from about zero to about 30°C.
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in a range of fromabout 0.5 to about 24 hours (e.g.,
fromabout 1 to about 12 hours). Am dine V can
waaiwseausent |y be isolated fromthe reacti on m RECT/US2004/041115
usi ng conventional procedures (e.g., distillation or
chromat ogr aphy) and then redi ssolved for use in Step
D, or the reaction m xture containing am dine V can be
concentrated and then solvent switched for use in Step
D. The present invention includes a process for
pr e par im@ nautﬁaqucpmdncnfuxﬁm mbmaa@mmtn DONOifSafla RlNHz, or an
descri bed above;
acid sexlmheﬁoﬁ E‘ﬂi‘d( wramé%f?ﬁgqn&@sfomt 9&51111?1}1% & {hgfhs vasadle & lé%@fmed and
descriBéd dbovdmalige disculRidBf R?ep RR Adig sdlvs bhtha Bming yEQUE fSIQisH il $3p A include

miner e B B Rl R SRR e el
V '" R ($2nidtreasdntsDpitabile foahse 20 Higp hecladpuboa selq:nt@lcfmm the group

consisrrgri}lg %)Mll?ali%%ﬂt g ek QY t?iﬁ dr?zg %ﬁg@% RﬁzlAchgs Bf s%ﬂgﬂﬁé cyanide reagents

ure w n amne o or an
consissgftreagpris sedsfcted iioeh the gipuingAaistingsy EHEN N b K& apdyialkylsilyl cyanides
of forﬁﬁ!amRN)B&UN &hekinkadhiry i@ 1r(db15é)1der(tlly|(] 16 alan dRé;Béseﬁtﬁ@\&Idxﬁkgples of
he am nonitrile of Formula | with an_am ne_ protecti

tflalk}éﬁ’é(h’fyafnéeso%‘ttétrl‘i‘qfof He iprisp éc‘P%leeatﬁ‘Fﬁﬁ‘ﬁ}Sth Cyandst (MR Hethy syl
cyanideYandtha-Ro@8E11 cyafident i on i ncl udes a process for

g{ :Bgr El%g aangp n%gerﬁ%alg{)e eglg)prlcgulfld q g%@ &h Ié?i[]g p('rié)pl 1a gswelﬁl respect to
c:ompdmgidrwméadwmbw_u in tha forhiiqif fikeash smmeod Fompses Bt e istypically
emplo?&pln%n o0 e%ﬁ it Eehlleo tl%t%g%&lvergb% t& ldb&regw}gﬂéﬁncﬁ) f Tf%gﬂ'féeareagent is

bove can e prepar

sultabb/d@méﬂye‘émmntaﬁwbm@é aideaseaboyted 5 ¢aypalent (8,2 fibd rapgefiiosr about 0.5 to

about K0 K@H@a%&%p&teqﬁlvalent Bﬂ@&nﬂoun@lﬁ s @'my §17a-n amount of at least
35-237; Paquette et q
about fogulmat Bt A Oéﬁowbout Pat a‘r%agn o) P@fg@s,valent of

Compddkid Iﬁ&ﬁﬂhs 1418184yp165h? etplogdayial b0 Xiodo 510 l5ast abean.oquivilerdife.g., in a

range ggﬁ% & dlt | g%b:(%?hj & 1velg1¥t5) p%} gqqllijv% en{%t)golflr{p%uﬂ Ihh 1t%s particularly

suitable to employ the cyanide reagent in an amount of at least about 1 equivalent (e.g., in a range of
from about 1 to about 1.5 equivalents) per equivalent of Compound III.

The amine of formula RINH? or its acid salt is suitably employed in a molar amount
equal to or in excess of the cyanide reagent, is typically employed in an amount of from about 1 to about
20 moles per mole of the cyanide reagent, and is more typically employed in an amount of from about 1
to about 10 moles (e.g., from about 1 to about 5 moles) per mole of the cyanide reagent. (Note:
Reference is made here only to the amount of amine involved in the reaction with the cyanide reagent.
An additional amount of the amine could be used in the prior neutralization step.)

The reaction of the cyanide reagent and the amine of formula RINH? with the
neutralized product mixture can be conducted at any temperature at which formation of aminonitrile Il
can be detected. The temperature is suitably in a range of from about -10 to about 120°C, is typically in
a range of from about zero to about 150°C, is more typically in a range of from about 10 to about 100 °C,
and is even more typically in a range of from about 20 to about 60°C.

Step A can be conducted by adding the cyclic ether I (either neat or in a suitable solvent
such as an alcohol or a halogenated alkane) to the protonic acid (e.g., an aqueous solution of a mineral

acid such as sulfuric acid), bringing the resulting mixture to the desired reaction temperature and
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RROHR2 OHOOHa Il Accordingly, it is understood
that Step A of the process of the invention includes
w0 b@soesel wher e t he agqueous product m xture cOPQI/USHES4/041115
Conpound alone or in a mxture with Conpound a. Any
reference herein to Conpound can alternatively be
read as a reference to a m xture of Conpound Il and a.
The protonic acid enployed in Step A can be a mneral
acid or an organic acid. Suitable m neral acids
maintainink theenisiutef ay rdacticaldbldperitthre (Widn@hawitlmgaaiousuc(li asetigring) until the
reactﬁ'gs c%lﬁggte loe d d 'Hl!:?ree &{v'e&o?x% @o g @]{}95& QCFI'HIC reaction time
per c ric aci er Ic acid,
can vaay: epending enes| ites ﬂgéa ﬁhecfeaéeprd@mpﬁé‘luw@d élmrbléswal alr@uathf @ed employed,
but th@%ct?dﬂltmpco%ﬁlé@eon%%ﬁbn ﬂ$yp@ally th @ﬂaﬁg/el &"@foﬁ%ﬁﬁt‘ %5 to about 12 hours.

acids, G -6 hal oal kyl car ox$/l ic acid
The agjlig 9CORT ATHET BEiIHE COD@mmg Frighsdiory FW@B%H&%@P@%@ neyfigjized by
bringidg yieisrhiktﬁﬁnb [ teﬁtﬁpeﬁﬁne R@tﬂmleﬂﬁmélatalw&oﬁ)@amﬂ{eﬁ shivlyodgmB itle selected

base t?ﬁ fplrctj%?t d‘%lggl{e @ptoona &%ﬂ%ﬁ erfr) Ot sug 'g}hfls s% ng FJS eltgl%llnglnmgqhe mixture at

the nenghlizetivesepaatine vagl the produrt mirdwel hiftapms acpFhimi adange of from about 5 to about -

10 (prgEIaggﬁﬁﬁlﬁ %rf)lgrzﬂ)&ut @% g’an@ ggret réfgllab'@ I P&E%p aT}EE;)W de xture can be

rotonic acl sul t
monitgred qurgpedh adifopof Hlﬁ@@%ﬁtW“hAd%%m%FPfrﬁjl | Papéie alllﬁyum n%lfrahzatlon the
cyanideataeytaid el 10Jthniimne Gh @en e ediled siihe ﬂehitlylhiaﬂ padduct mixture, and the

sub-stoi chignetric anmount in a ra of fr.om about
result e AATKLEF 5 81 A WAFPIATRBIOR SempeRr R egpistion ol i
comp]afed) UThdrebetion kimme crevaryrddpendidg wpyn,|iker did) e réa,ctmﬂf telapbrature and the

ch01ce( an qguvfe%m%unt% ngr[%acggnbss [)1? %e%gacﬂ% gmg }‘or c?malete onvers on 18 4yplcally ina

range oilfrbm ebat P éx abiout IHeursr dnorringriedll @arcmbseaumﬂy be lseht@ﬂ dspedhe reaction
rmxtuferhsﬂlg CQIWQHﬁHnaf ﬁo&ﬁ&r@§? gOfdlsﬂlléﬁi%B a3t yﬁrblﬁat@é}gfyﬂ% arﬁrthéng'ecﬂssolved for use

range coveri ng cat al I'c to excess anpunts
in StepBe by Tgggtipn ntlﬁéreﬁP’éfﬁlﬁWE awgepiile Fh capereatrcjediygth a suitable organic

solverf? (8. O3@tet) And@ the 3RWALDEont dhtrdtell BRUSe ﬁfStefpl’E’m about 0.001
to abo t 15% Eqw val ents. per eﬂyj val e

ethor 1 SERE G i e Bt Bl R e atepingpeent o
obtanﬁh@pmtecmm aidinpsirrge ofiforfnia iV aAeoiidicBted Abdve irathe detscﬁptmn of Step H, the

amine gc%{ec\{%e %o%é“f’%%o?nn&%unaallgecq}l b gnyca¥mne n]%rot%&w% ouH thaP1s fsut%clently stable

to surﬂy@iﬂm as}gg:mns et dathio StepoGitto H. agd @Qllﬁ snelighntode p@noved (cleaved) from

Compgﬁﬂdl' X’éll d?:?itvatgffes ﬁﬁﬁ%l}f . geUa E)odnd Xﬂﬁ? d&@l’l‘tgzdtb[ﬂ%@s 05 @$ntéc'9 with a suitable
can be conducted any tenperature at whic

armnerd@prﬁgf:tpr&]ag@ft te gixe e WB )gspug @Ihtb ditHscpr ne degraglation of other functional

groupgiahles @ be gio&nt. e@fﬁmég cEng fge@blbdi@ble YorluBe @ JispBIRIcRfe the agents
out 1800C, is typically in a

i tcgfﬁ ahgout zero . to
selectpiinyat fgr?“PSPr’i‘séSEB%f’ zero to about 1500C (e.g., in a
@) range (cbmﬁasumm aftfomtuld W-Q ovtelduQ 000y nd Wrid i s nore

typically ingpar @lgésaug}fl shds@Mmeakamtai0 to about 50 0C
(e.g., in a range

(2) 7 C(=0)-C1-4 alkyl,

(3)  C(=0)-C1-4 haloalkyl,

) C(=0)-C] -4 alkylene-aryl,

(5)  C(=0)-0-C1-4 alkyl,

(6)  C(=0)-0-(CHp)(-1-CH=CH2, or

@) C(=0)-0-C]-4 alkylene-aryl; and
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from about 20 to about 500C). The aqueous product

m xt ure contai ni ng ket ohydroxy conpound can be
woewmsnalshzed (i.e., adjusted to a pH in a rangecoiUSiwemi11s

about 5 to about 10, preferably to a pHin a range of

fromabout 6 to about 8, and nore preferably to a pH

of about 7) by addition of a suitable proportion of an

i norgani c or organi c base. An objective of the

neutralization is to avoid the formati on of HCN upon

t he suli$equeantiydedetidf fomuWDIER, vdheeam Beis FE@He-C1-4 alkyl,

o _&yoni hyd id
oot Ry ROHTE Y SOR e DB R T ot
hydr ox I\xdleﬁzmsamgz hrya s d\NaQkh defideddO) oﬂum) tsadptienally ganfitoted with from 1 to 5
substi @Et?ghch Bpxkﬁgﬁm%déﬁéidgﬁﬁl h%ld)ClN%s @JGK Qllk%; Biebad? 1. 2h KX hikes

[T metal sal'ts of al cohol s such
as t he wimehdm tesgmend rasulis ig attwhme@tmfgmmé’\’ topgminonitrile III to obtain
Compb gq(;opom des of Li, Na, and K) Pri mary, secondary,

tertiary amines (e.g G -6 al kyl am nes re
aI SO slﬁqla%pgar@p@aween%ggts Sqltﬁblglflcg uéq-rlao%q ﬁctnsm%s Hgl) agents of

formuBGV & bkfhemhddmtl) RCH2-phaayl, 62) AEEDN-411 izl 1B 1 B FORNER (4) -C(=0)-CCl3,
) -c{ =Biomd ;Eh%n ét"bﬁ‘? (’éﬁ%%lﬁ%“@ﬁ“d(\éo? By, @ﬁ—bplzslnﬁ@sﬁ

|on to am nohitril & Pl (l
-C(=03(0-€8R-phenyk a@@iemﬁ)ny pifvel inauwrqun|definadiabeyedypptigaally subs ituted with from

1to3 %%?M@r}t?&cl?%f WhYh fs%'ibmsfjrﬁéﬂify%a@t Ny, oty {; Rigyl1, or -O- C1 4 alkyl and ii)
neutrali zation can_be de ul u

aeents opmula (0P THE A & Bk G070t AT b St cisest i s msists of

aminePPRetin@ AgbnisSelbytgd £ah BYGSQ ndm(cmﬂ)zet a tenperature in a
range of from about égro t.o about 300C. The neutrali

pr oduct Repfesaniptine amplss OLERIBGPRRICE FReA8euEhTHablg Orf‘%er‘ﬁéfeg% includes
BOC- Bl KBZ: Clo(ICWT)z(adAdL@éJ):tO hdrckofoforants, aldd;%@ﬁ])zié r eagent

. S TIPSl o ST e GBS
for uss &l Step B tart tedforandiim Brogagtivea® ganie Ghomitre deAed il e McOmie,
Plenum E %evfa? érﬁ Isﬁg f’fi)l ﬁ’:“? aﬁcﬁmslaw degfle fInIEﬁ’ ﬁ)@fj r\’@lﬂ? lP'r&ectlve Groups in

tric acid, osp oric

Organmﬁxﬂtheﬁyénledéloﬁéa@lemﬂéy éYﬂWt‘é%kel%brPPu@@ 38ﬁ Step A
i ncl uderyt hpse p%éc%ﬁé 8&nf i Wﬁlcﬁﬂﬁerﬁﬁl@}%ﬂ ngﬁﬂzﬁh&ﬁlt A c@h optimize
al kali netal cyani and trihy %ar SI I
convegsyoRif grgronifile i 8- rcadimpn leaﬁf i) %ng agent is suitably
empldy@diEi a8 bfo@ft i £AgeNdIFronedeat (editofabami0 h@.ugdlfmufper equivalent of

annnoeyxaﬁ Ilit I n%rtyq%qlﬂ:ijglo(yﬁfl\l ggaK%NR]hnt anag rraé renoq’lea ﬁ)l tyd 9 to about 3 (e.g.,
from dtodeip@snd ebxivt §) duivalBnia perydquivite o semptrily Bl ex arrpl es of
trial kyIlhIS, 'tljeéltlneﬁt}{? Q{ep Bcan Ué Ecﬁﬁg{l&ec{ by aklt)'éﬁpérgtuéta@ Q/hi%h Ithelreactmn to

i nclude trinet cyani trieth
form GyraprugdIV gqmdpetdptiectpfl p }@ﬁ?pgeirqtlg,rp 1@5@{413@1@ a rqgg of f}'g}ﬁlaa@t -20 to about
100°d %ﬁﬂ@ wplc‘aﬁﬁmbdera@gm ¥ RGbbi 58t 8 Abdat ¢ Bovcﬁ(e:g BOAPGHL-Dd about 50°C).
respect to y V\:fﬂ resul t A
For mat (AP 1 iE PBREEY ScieB- IR IR hydrocarbons,
halogédétbﬁ@lﬂchhe},é l&[ﬁghﬂydﬂd:ycllamﬁea aiulndls, that, eders, aptnities eFurther description
of theFeesé)gvgﬁtt qsges éslﬁet {égp ach/e t%e s%gn (()jf soll;lé]rﬁs &Mt%?l gq?r use in Step F1, Step H,

an anoun
and othemssdps.alblmst eHlicy desspup&mis emapplmgle herepng aredngpepopdted hregaim by reference.

abo ut %égb %Qan%QUBdu%Qd %9 Hdcff%ﬁ@&rﬁl}le Pl%[ecﬁ‘x%ggﬁ’cltg th)&flre (typically a

I cal an anmount of
solutlp@apﬁ grmnomtrlle III and so vent, brmgmg the resultlng mixture to the desired reactlon

temperature and maintaining the mixture at reaction temperature (optionally with agitation such as
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about 0.8 equivalent (e.g., in a range of from about
0.8 to about 3 equivalents) per equival ent of Conpound
WO Bosaesoi s nore typically enpl oyed in an anouPCT/052084/041115
| east about 0.9 equivalent (e.g., in a range of from
about 0.95 to about 2 equival ents) per equival ent of
Conmpound I. It is particularly suitable to enploy the
cyani de reagent in an anount of at |east about 1
equi valent (e.g., in a range of fromabout 1 to about
stirring) \mtie e iraaadierit somupere. Elguracsibeine ofn Bongeperdihglupor liger alia, the
reactl(%'@elﬁger&gre and Fﬂé'ré} tggreugﬁgrgcn { hﬁn‘ie g'foltthlﬁgkllg%nt ety % %& %b t¥re reaction time
for compbte@yawag@ ig g@g:eﬂﬁ in gjrengeyp fr@@abg,ut 817 elyoat] 12 ]ppugm The protected
aminof{TRE c&H sut)geﬂﬁ@nﬁp 99 Ksol:latet:l @roﬁhﬁé’fea&@n E&Hh@é uQﬁé cmler?tlog(fil procedures
t he cyanl e rea is nore typically enploye
and thgmredisgnlyed fojruse }ﬂ%{e lthefeatcgorh]g}gcbﬁre g_q;rtaﬁ;ﬂp%g/ a8, b@ concentrated and

ﬂwns&wgﬁkﬁﬁﬁkﬁﬁﬁukﬁn@h?ul 5 nDIes) ger nol e oI t he cKanlde
reagen te erence, i.s nmade re on to the
raont The P RGBS T OESEt PBRRE fophgad of Formula XIL

cyani de reagent. 5H§d$t|onal anount of the am ne
coul d be used |nRu e of neutral i zati on step.) The
reaction of the c ex®Hand t he am ne of
formula RINH2 with al i zgd product m xture can
be conducted at a% re N%ﬁpﬂ1ch formati on of
amnonitrile PI . tenperature is
suitably in a rang yut -10 to about 1200C
is typically in a range ,of fromabout zero to about
1500C, is nore typical I@ in a range of (3Dom about 10

whichlc8m yEOn@Qch QGiepansh de&ri%é’di‘ﬂ)o@ hafd ¥Rk ﬁ@dhErYCohﬂnésr ange

o T omabotleglh b0t o0l B R 00 el x o
obmnﬁmmh@bhﬂr$B&Mﬁm{XBumh as an al cohol or a hal ogenat ed

al kane) .t pr.ot o . ,_an.aqueous

Solut 1B of "SR GbSartal &1t el pEHEME pegpt o emove
group BY amigibiegn 4 évenpoesLdftHorgulaXit ure to the desired reaction

drmai ntai ning the mxture at reaction

ﬂnﬁw}@ﬁ%@?@fﬁ%gm%gptlonalIy w th agitation such as

stirri f§) ufi raactinge compeynid of Foranulaoipyig ashydroxy laetivating agent to form a
rmmmge§mbﬁgd@¢g&ﬁﬁbqhaconverS|on to Conpound is achieved.

The reaction tine 2ygg y_dependi ng upon, inter alia,

the reaction teong tyre d the relative anount of

acid enpl oyed, bu Linme for conplete

conversion is typic range of from about 0.5

to about 12 hours_g4 J& product mxture

cont ai ni ng ketohy51ox can then be

neutrali zed by bripgiNg the mQture to a tenperature

sui table for neutra |iéhnon and the XﬁlomAy addi ng

the sel ected base to the product n1xture (optionally

with agit at {iriresting c@gweyndrof Fagnulagila vthpaiaming depretgciingeagent to
removBigoiub Meardlloblaes Aol dfZ@EmdaXIRNPer ature until the

product m xture attains a pHin a range of from about

5 to about 10 (preferably fromfromabout 6 to 8, and

nore preferably about 7). The pH of the mi xture can be

nmoni tored during the addition of the base with a pH

meter or pH paper. Follow ng neutralization, the

cyani de reagent and the RINH 2 am ne can then be added

to the neutralized product m xture, and the
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resulting adm xture aged at a suitable reaction
tenperature until the reaction to amnonitrile is
waeoeowsloetsed. The reaction tine can vary dependi PQI/UPIING/041115

inter alia, the reaction tenperature and the choice

and rel ative anmpunts of reactants, but the reaction

time for conplete conversion is typically in a range

of fromabout 2 to about 96 hours. Aminonitrile | can

subsequently be isolated fromthe reaction m xture

usi ng conventi onal wes (e.g., distillation or

chromat ogr aphy) ap riedi ssol ved for use in Step

B, or the reaction akning aninonitrile D

can be extracted wt abl ¢ organi c sol vent

(e.g., an ester) Neonkentrated for use

in Step B. In Step B Yhgram ndhitrile of Formula | is

treated with an am h#N rotectﬁ%g agent to obtain the

protected aminonitrile Af Formul a | V.xfm),i ndi cat ed

above in th "gescrlgtion of Stgg E’ ﬁhe a ine . .

protect i ve GPBERHTR® BSHBSSREPTYA L FORRAL ap frentiomerically-
enrichpd fitr@Gttieretn B¢ amgunt HiS)-Compaiinfl XTlagngreatershalthearh@nt of (R)-Compound
Xmi$%rV|ve the reactions set forth in Steps Cto H and

abi I e enough to be renoved (cleaved) from Conpound X

or derivati Vidrepiogingdfe I gogp frombthesountidmxiicaliy-curecbed foyadt
Compb&ldO¥ita; ¥ @ contact with a suitable am ne deprotecting

agent to give the free am no grou mnth little or no
degr ada&t® on catvesing @racemirctorpAEd f Fampde HHieH f‘r’i*é‘}iloalé‘rﬂcaﬂy -enriched
form WHeRSE e ambift @e(somh@sﬁﬂdnsgu a@eemes tiahl tHeallogntfo (R )USEngolnd XII.

Step B nclu n el ected fromthe ou
conei oG i o SRR TR HAE SRSy LA Aer SRt pt pyrmula X1
whichicembhiadek d@ldaﬂnh‘g\ﬁte@ H-{ 19 deGdribed hbopk; amd bdichtferttedcamirises conducting

a kyl, (3 0O-G _4 h | oal kyl

optionfl tL (%)%p Eeipihard ﬁ? N ;ﬂé?(gg 1S g galky
a| kyI S(e@)I ceRcesy | t 0(3 oxpp andllnm(ef)f formula T-CHpNH? to
obtam(@go;n{r?uoing Al T‘he %&h:‘hhg i;bgclztﬁﬁl)ﬂ sultﬁ‘ﬁ?ci:(éd)ﬂd)lctémi'ﬂ)égﬁérﬁ @Ba t@fnperature in the
range otffox@)abqé g to ahmg |2Q(§/ Cetd 1%[1iy91|cally(ﬁond1€ted®5 @n@@ﬂugl@ the range of from
about 56 {SHBGH. 130°CMTe b8 dﬁ?baﬂlyheﬁf WHe cbiipliag egactitd islesntned dt Qol(fdn) reflux at
r.(rr) 1s t1ona | tute

amoslietpiebyisy BB AN AT ST PSR AHGHRyHay Gperaue. Solvents
suitableNiGyse inGhtep Rinelhdeythose oglect€d-f@im thd geduk gbysistimglofifi@nes, cyctdatkanes,
aromahg E}ﬂ%nl o | ﬁ&lpéerlﬁte ﬂk&r@? &?ltﬁ% g‘é{{l{)}aﬂ{&n&r ﬂycﬁlo}év és?ers, ethers, and

cfass 0o
nltfﬂe?) riowder depeyipsigepf thess a@lmbplésswﬁ sqij $aath apostip ﬁleBhS@@ﬁﬁSmS’f solvents

suitabRffor vse BOREY B1, 8fep H, and other steps. These earlier descriptions are applicable here, and
are incorporated herein by reference. A class of solvents suitable for use in Step I consists of those

selected from the group consisting of alcohols, esters and ethers. A sub-class of this class consists of the
solvents selected from the group consisting of C1-Cg alkyl alcohols, dialkyl ethers wherein each alkyl is

independently a C1-C4 alkyl, C4-C5 cyclic ethers, and C1-C4 alkyl esters of C1-C4 alkylcarboxylic
acids. Another sub-class of this class is a solvent selected from the group consisting of methanol,
ethanol, n-propanol, isopropanol, #-butyl alcohol, diethylether, 1,2-dimethoxyethane, THF, methyl

acetate, ethyl acetate, and isopropyl acetate.
The amine of formula T-CHpNH) can be employed in Step I in any proportion which

will result in the formation of at least some of Compound XI. Typically, however, the reactants are
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formula WQ wherein Qis: (1) -CH2-phenyl, (2)
-C(=0 -G _4 alkyl, (3) -C(=0-CF3, (4) -C(=0-Cd 3,
W@ 3)050&5¢0) - CH2- phenyl, (6) -C(=0 -0 C _4 al kpeT/U§2004/041115

-C(=0) -0 CH2- CH=CH2, and (8) -C(=0 -0 CH2-phenyl;

wherei n any phenyl in a group defined above is

optionally substituted with from1l to 3 substituents

each of which is independently halo, -N®2, -C 4

alkyl, or -O-C -4 alkyl; and i i% agents of fornula
employeWji2proporvibiasrvaiich o optinB@3;onBBFIOoN oF at Makt@@e ofxhe rrgctanty gnd usually the
amine %f P%mtygd ﬁll a%%ﬁqogl&ﬂﬁt §zrm§)ggfmz@ %le%n%ﬁ&?&f{@m @fgle}@t Phe amine can be

ed from O Representative
suitablg seipioyeskin 6 ampn ef %ﬂ%ﬁtéé?qtﬁ e&@@ﬁ% (&6 PrepgPREefob frogghout 05 to

about i(flaqg‘fv@l@nt% P EduRS n%und@zhg prefefeE/th 26k an dxbdsk ﬁlﬁl@ne in order

chl oroforrmte O. Furt her, descr
o ncrgyee i doqie IGOMIAG AGAPSIEHED F BT A RECE P is icaly
emplofh@@ﬂﬂ fuSarSdiint &k Badt@bout $.65 quiGleap gér eqivaleat df@longournl X, and is more
typicalgl ;@é: ; k/\ér%ﬂaéﬁ)o% Slrel a?ana glzfgoslﬁ l% %% {(b\éu ]é)_e/eghltvglgntg%r from about 2 to
about YBsqiiplenin,cbr iflomiabiyt 2@ elmnes eqvdvaizng, ¢ fropgatut 1o tst abewt Sypequivalents
L heasd g edition, John Wl ey,

(cg- aﬁlﬁlé%gmmer%g%% 1@‘%09 38 uThe am_ne protecting

agent Be reggion &f t9P B¢ be yEEblyeontrciefby Addinghe a@éﬁ of formula
T-CHM ] toiazelut@natanpensionaff CampoondiX initheseleddd savept atdgbendupating the

amnonitrile V. The . anmine protectin ent. |,S L
i () Y BT AP AR AR o TP ARGE VLY U pgggion s complte o
the desilo@dégré: & chveshoul thtQeaenis wadchiotsl. etation of the hweidt pokluct X can be

sccomPiEnEP it doh plion R ilodafel WA fRlidoYa SITRL AR bOr Ay BRON R use in Step

J. Alteximasiyely 1hec1§aqt19n ab@m c@airipg prpdics K sarﬁ@rusmteqté&l iarpterds
am noni{ §t€ﬁ £ thdbarbbREnilid SaoFRNE XI ﬁ t1%tafé@ with @R BmBE deprotecting agent

conducted ‘at any tenperature at_which the reaction tg
that cap sempRvedrisothivdn # arborAmKle ofEeraRiacil FHEble dhgroret fvealready been
descriediab&\Rl (Yeel dg. athé &é%&@pti@fl of St@[ﬂB ab@Biep H3Qinll @nchide bjlkyllaﬁ)ﬁ%onyls (e.g.,

BOC) @Eﬁ@e%go%}%ar al gel&rqgcggg%gorggg%lto%t B g}houps can be

formed@ th:d)ﬂﬁdmet c&dcribad sln:dvv m’the Bscrifuioh abBtep Bolwvendt snstancs iV groups can
ar 0 C S
be rerrﬁgf trea eég wft)h oaI an e@a&ug?fg %Eq@ dLeQ\ll.l}('cﬁ:?cE and orgﬁmlc acids. Suitable

gena esters,
minerad pddninelndd le'sergFIuhathﬁ@Sr(H@ééﬂ}n pditgn apf 235198 Heaqyesiug Efution), sulfuric

acid, aﬁ(l.l ERid. Suft@le B@ﬁﬁl@a@i’tﬁ@{c@ude@a%t}ﬁyli@ la &g %ﬁ(&@ﬁlf&lﬁc a01ds and arylsulfonic
vents suitable for use in

wics. GO Tesgane R G Qb gron s o G sy i pngencsuloni
acid, nieiagesulfolc acié and trd]upln)mﬂienbsmm widy\Suitdileberis ecidSndpdeBF3 ERO,
SnCl4Cfn%r9 q\/l% iy %?1@11 Meg?‘{%ﬂ’f W@g?%%@ﬁ%%cﬁtﬁnk@g atglﬁfgrature choice

amnonittil
and cohdahtramuil ofatidenn vaily rfnorrgmﬁrgtothlagh dersudibg ngpnrthedpbibiey of chetamsno

protec&lve X%r&%d Su ?Qb% éo%{l.n%ﬁxﬂ:{ﬁﬁl‘é %tcéﬁﬁ R Mnﬁf&ﬂ{ tIﬁ%ne embodiment the

reac erature option
tempergirt i oringueifraasahopt 1r5| tp ghouts htG°E, qnﬁ éheragiglds Pféﬁmi 1§ an amount of at least

about ‘fg a%?f 2 N 2 FRBE b1 I Sl ©ABoal )éqﬂ@d?e%@ R&%qhﬁpﬂ&lt of Compound
er- a the reaction tenperature a

t
XL, Alirghecia respiid: Bret SCrPHl o GO Eeeismb yaeh CBTpIpHp Removal of CBZ
or ALL@@Cﬂot SAnldR typdalle @d’é'binﬁlﬁsﬂieccﬁl h@crrsgeaalys;@(et oy, iy &dbdnyitionwith a Pd

catalyiﬂ. d{augg?ré%scnp{lgnr% a?rfl)rlfletdepro?ec ting age19ts and c?epro%c{mn treapments suitable for use
in Step J can be found in Protective Groups in Organic Chemistry, edited by J.F.-W. McOmie, Plenum

-36 -



10

15

20

25

30

amnonitrile IV can subsequently be isolated fromthe
reacti on m xture using conventional procedures and
wo b@s/06150i ssol ved for use in Step C, or the reBCT/USW04/041115

m xture containing IV can be concentrated and then

solvent switched for use in Step C. The present

i nvention also includes a process for preparing a

compound of Forrmula X: R5Rf ,R3 o (XlI1); which

conprises conducting Step H as descri bed above, and
Press, MW ¥brkf 19Bhar. 48-Gapind §6BW. Gryene ertR.Gid. WhtsafrbieetivefGroups in Organic

f.ormul.a T- - i C F .
sl 00l SRR, OB RSM ot posce o
Compavad K8xambalieolxded wiingcoarentiipiah ecbificdt ect i ng agent to

r endv ey o, 0HR WA NgheP i Aabrich SARROIEhpRSycE RN IRY TBEL group is typicall
furthzgagg#?onallf conpri ses: Py %ég%{it group is typically
©)

. (la | .
removad DRI GHOR G S S U A HFP DS AT O AP g eser
group, §tQs fREMIPrehRCQIdEing HRPBEHRECOlinEOf Sidp BtoXkifdid Eongdufd X1 In the event

Xla), (1i) treating a.conpound of rmdla Xla with an
e L s bty S0 PRGBSO T RRVEP bSO A R Dol o
concuratP@ith theatmdat o graupXe i1CStei ] © qbXiid @ympdund KYI. Eisnereltst ippaking, a
chemicglntgzeaa Pl CantR @Bﬁéggdr i:ﬁiS#égr (l,hals gﬁtaﬂlg B for the removztxl og %roup W (e.g.,

antli orre_rl ca i € orm ereln t' e anoun
hydrogei®)ysBonmpeid hpdxdasis ss dpsaibed pbovpnd phayapsdmt Lof

(R) - Coppinacsas2 afd Bptloh)StdpTHBY B & dpfital kesdhuBbiPof thHic forms of
the enantionerically-enriched, form of

ound. Xa; or .
Compc(uggis );II.C Gerestlly Jis}ger%?tqs é)é gmﬁ]paes% WB‘E}WB map %gg%?sﬂlﬁ?cgm% elnaqtlgmencally-
enrichciToRaYbicAEWitiC @ble Yha FOVCInedioherice mber(Edet), tloe topitaligtwith more than
70 pd i AR KL 2 LR BBl s i
that of picatieess sndhdomer(epathi agoent ob(Hpréiemgowid Hbisigdater phan the amount of (R)-

Compound XII). Such resolution/conversion can be realized by techniques known to one skilled in the

art. Examples of such techniques include resolution by means of diastereomeric salts, enzymes as
resolving agents, high-performance liquid chromatography using chiral stationary phases, and ligand-
exchange capillary electrophoresis using chiral selectors. In optional Step I?, the hydroxy group of the
racemic Compound XI is first converted to -O-L before the amine protecting group W is removed. The
resulting racemic Compound X1Ia is then undergone optical resolution. The L group of Compound XIla
may be removed by methods described above for removal of L groups. In Step J2, the racemic
Compound XII is converted to enantiomerically-enriched forms by optical resolution. Suitable
enantiomerically pure chiral resolving agents include di-p-toluoyl-D-tartaric acid (D-DTTA) and di-p-
toluoyl-L-tartaric acid (L-DTTA). Suitable solvents used in the optical resolution process include DMF.
It should be noted that analogous optical resolution steps may be incorporated into other appropriate
steps of the present processes to obtain enantiomerically pure compounds of this invention.
Embodiments of the process for preparing Compound XII include the process as
described above and further comprising one or more of the pre-steps described above for preparing
Compound X or XI. Thus, embodiments of the process include the process comprising Steps H, I, J and
optional 12 or J&; and (1) further comprising Steps F1, F2 and optional Step G, or (2) further comprising
Steps E, F1, F2 and optional Step G, or (3) further comprising Steps D, E, F1, F2 and optional Step G, or
(4) further comprising Steps C, D, E, F1, F2 and optional Step G, or (5) further comprising Steps A, B,
C, D, E, F1, F2 and optional Step G. Other embodiments of the process include the process comprising
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whi ch conprises conducting Step H1 as descri bed
above; and which further conprises conducting optiona
wEe@p/ 0601 Step J, and optional Step Ja . StepPdT/US2004/041115
concerns the coupling of Conpound X with an am ne of
formula T-CH2NH2 to obtain Conpound Xl. The coupling
reaction is suitably conducted in solvent at a
tenperature in the range of from about 40 to about
2000C, and is typically conducted at a tenperature in
Steps IEI qu gdl%%ﬁoﬁ?ﬁ Iaf& FaN, 3P l)”furg‘l@r dotpRBiag brepSER L F1LN FRAQN optional Step G-

cou I ng reaction |s COI’]dUCt e

L or o hing e i S oS o Bk S, 6 Toer comprsing

Steps DOk ¥ENL 718, Iﬁzhpai%irbph@naps@p Gdlglof tat?fxdast dopshrikiag Stays C, D, E, F1-1, F1-2,
ts sulita or

O TOETREHEN TR LR

Step (Al.kanes, cycl oal kanes, aromatic hydr ocar bons,

2|alc 8%3 et: grg%e?l %g(lger}l 3 e(? Sr’lglqge[lgt m t ; ?‘f?llelg@ﬂaéﬁgg Eompound of Formula XIII:

descri ptl on of thﬁseR?sp?v nt classes is set forth
above in the di si\gn off sol vents suitable for use
in Step FI, Step erOHeps. These earlier
descriptions are a bI e||her ¢4 and are incorporated
herein by referenges of Ents suitable for
use in Step | coRsi st th hogje se ected fromthe
group consi sting of | &hol s, Cesters and ethers. A
sub-cl ass of thi&Tlas jconsi sts of th(%ns[o_l vents

sel ected fromthe gr ouB consi sting of ‘G al kyl

whlch@bﬁl&hﬁk §ond?d|tﬂ1% lydp FE ISR and\bep Bhsﬂie@cﬁﬁbbd lﬁﬂoky;land'i svhich further comprises:
i ndependen o ‘
o ch TRy bahe s sopinclef Farii RUSHEQT SRR e Biflound of

FormMRBIMNehestnd it ass of this class is a soI vent sel ected
fromt g?) sisting of methanol, ethanol,
" n-pr op ol @%ﬁpaml -butyl al cohol, diethylether,
1, 2- di 8t ane THF nmet hyl acetate, ethyl

acet at @ anq; L@Qﬁm)gyl acetate. The am ne of fornula
T-CI—I2NI—%> can enpl oyed. in Step | in any proportion
whi ch W) | BTOl’“dieil\thE‘h%‘théanatl on of at |east sone of

CompoungheXka Typi cal 'y, however, the reactants

ar eenpl oyed | C [ NRMRN:
S versi s o ﬁ‘ls@ (gﬁﬁ}{l @ﬂéﬂ%}bﬁﬁyl ?gafg?gn?gsé? 4 alkylene-NRMR
usual ly the Slﬁ?a Gfék}énpl oyed in an anount that can

optim ze t h%{e%_g’)rg eSr ?@ 'Pneﬁlfberg@ﬂaémﬁgrfn?{nc & oRFInRE fRAM to 4

be suitably enp ["feast about
0.5 equicieedatoms 14@p@1dentlywelactpcaﬁ@@ Nof and Snvvhsein thedretsrqagpmatic ring is
about Jdg,u@ﬁluy\g@ds&ﬂﬁtes)mmaroreamwak;elgtoups‘ Conpound Xt

is preferr eg‘u\gé‘ﬁ (#Jgﬁ 4 eagﬁé S Sndhuf E‘;‘r,1 %/eauilyi‘m% i §£1k§l%ﬁbsntuted with

i ncrease th rsion’ a
react i Qiylf driernAGGBTN AGd RN tédethenwitinthe INsto twhirihaladyl aye both attached

enpl oy tv1of,qat | east about 1.05
equi val en?§43'lzz?c Hﬁ 6111 élnt of Conpound X, and is nore

Zis halyvpﬁ)Ha(DCVOé@Cwe Yl RC4FORAG I3, PROREOARYEYDE: f r om
about = tre%elﬂ %o]n%s%%kp&ﬁ@é ?g%éess B pfe'bﬁ{ﬁg%kbgﬂlgm%dto@Formula X

about 10°&qurva rom
whlc}ecqmnpvlaetwnndglcu@Stqég Hﬁq ant Stgp J 2s deseriped B‘Qﬁyp agpd gyhich further comprises

gnts (e.g., about 3 equivalents), per
Condlgcgﬁéyt%ent of Conp pound . X. The B‘eactl

n of Step I ca :
be sui tde § 11&V@Ha§|gqrgat1%§g GRoRH 3R, éulnglﬁténgmor ﬁ]@ilﬁmggthe free amino

group in Compound XII to form Compound XIII. The coupling reaction is suitably conducted in solvent
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T-CH2NH2 to a solution or suspension of Conmpound X in
the sel ected solvent and then heating the m xture to
WO e@S6Bn1 t enrper at ure and nai ntai ni ng at r eact POMUS2004/041115
tenperature until the reaction is conplete or the
desi red degree of conversion of the reactants is
achi eved. Isolation of the am de product Xl can be
acconpl i shed usi ng conventional procedures, and the
i sol ated product can be re-dissolved for use in Step
ata ter}lper@tlufeﬁiﬁ fh%trdtdgs b¥/fréd ebd aCtd a@ﬁutIID(X’CUirﬁl 1§Q/ﬁicalll§n¢dﬂgucted ata

R
those &&predtﬁeﬁithmgoqgmntmttﬂgaif hdagenptedhdiamel)\bblogabtedicyrlerlkanes, ethers, and
nitriles; %uﬂ%%a({n E) 13081{ ofF Rgsg‘gél% %%las@éig 1% ?e@lfcﬁ*th%&;eq{f Bf? atfk%ﬂs%mn of solvents

descr ove, ( see,
suitablddsorse ptStan loftepié. Biep He Step gpl ep:})i ott&h geﬁsn dlhesg@arlier descriptions are

apphc?&lgﬂérg)é}{@%lﬂ%%llﬁco(forzged BOC), aryl met hyl oxycar bonyl S

CBZ), and al'lyl oxycarbonyl (ALLCC hese
gr oups Taarragratsiab if‘?%’é} tﬁﬁ‘rﬁﬁ gifa H’ecg@l"'?eff &b ﬁwemﬁepared by
methol oA SE thee Et] Dhe Ieﬁgea(tj @{Z &3n bé élnp’tﬁﬁeﬁ ih Bep Kria af.y proporién which will
e .renpopve

result &‘ntg‘f 8)&1?1%8)?1&? F]té?ag oggI ?X oun g@g %pécatllg,nh wever % -Z is employed in a

stoichidiett:. or Stetsalploentr(i. meamaalmoanu gn@tqr fieh gblat hquwg@n Pﬁ&ﬂuldfégﬂt of
Compglﬁﬁ%lprlggrggﬁg gpt}ﬁlﬁlae %?tcgrll\%ﬁgbél% beﬂa@tﬂlﬁ@ﬁpsQ %‘%ﬂ ﬁ?fgﬁ%&l C?loyed in an
amourjt o€ htulehet a@avtﬂd)é;ﬁlqmalam Ry cqyvalent sfPemprupd Zeingds mag typically employed
in an &hothSi 3L 6f R&h g@out EXedRoat 10 e@ﬁﬂ@l&h@ @ChaiSaltmoF G&ﬁpound X. The

i e B TG el Hnesulonte sl o« Conpoume

X1I intthd selettod Qﬂ%h@rﬂ@&ﬂdhﬁg)ﬁblﬁpmd &I (Githet add @lill eminsolmdbmso a solution or

suspe%%@li!%% (iHlan %\%&Pgs%g )gﬁlre%o reac2tion ntlp%ﬁlture %@dgl’%ﬁlgammg at reaction

eava e con
tempetaanp entdtthmrree}ctlcrhm icomplatedr dbld@%lml degréeoni cofversiind@f theagactants is
achie%éﬁ.é%ofaﬁ&f%f@o&f@o&rﬁ )blﬂr SR bdgRER Sﬂisﬁ&i ﬁéﬂl%@oﬁx’%ﬁﬁ&ﬁ%rb&eﬁﬁre@f

m no protective group. I tabl e sol vents i ncl ude
AcCOEt , Bubopimspid odoptores & praparing{eoreneptik Hbirglugdeyige process as

descrle%{;@EInH rﬁ?rtlieﬁcdn[br@mg 3RO& itfre b BEHrBRRPE deb&ite® aBdi@ Er preparing
esent n anount

Comppégig}fc o%gﬂd Eli %@gﬁlwtéﬂf tB? progess m?lH eathfb Bwéeess r?mﬁar}sbnr% Steps H, I, J and
K; an@{QQ Bdrthdr dompah@gmteﬂscmeﬁm hndadpginha Btep €, oe@ufwdbenmpdfing Steps E, F1, F2

and oéoppngl%?pdfé or gﬁ‘httgrﬂ? Qmar?sllnd §t<33$?’}é Eegf Fh %m %ﬂogzﬁls% G or 4) further

compidingCRZps @, DAELFICF2 ﬁmkommmiﬁtee G, os (5t Wh@rajopyrlslng StCPSA B C,D,E, Fl1,
F2 anés‘éigﬂm' §|5€3h§ doeﬁ Perd qfn%g&%@ w%}o%es(c, Snclhde tﬂw&c@&%afphgﬁlg Steps H-1,7

ata Furt her “descri t|on
and K¢janst (@} @r,tmrﬁgm@rgeerm epsid- MEbFoE?eb%f}d&ﬁtl?I}aé%t@P@nk &r { () further
compﬁéiﬁg,t Sses, Fon, mSE Fohy 25l @ptichalstep B4, &qenﬂmher Hugkieiag Swps D, E, F1-1,

F1-2, B+ éﬁa%@}tg)gé} Sgelgg.J‘}/ﬁ %C?zie() St r om%%}n&g g¢p§§2 ﬂa]g cﬁ{\/ ln M}%Zel and optional

Step @ﬁcﬂmﬂ) faickr Borfpriving\BEHps A, Br O, Fv-¢, Fr-DUR3sl dnd oPigahS$tep G-1. This
2nd. editi York, 1991,

procei?ﬁmy Hffé%le © t1‘Ctaf(grreS'Orhgt%\/s t;egp%fd\é\%ﬁﬁf%gd arblglt9 é(/evct i ve group,

Conpourithe gresem inyentjon @lsa instidessd mgceebﬁwemparmg alcompound of Formula
xv:techniques. It is noted that under the reaction

conditions enployed in Step I, the L group is

typically renmoved (cl eaved) to afford a hydr oxy group

In particular, when L is a sulfonyl or phosphinyl

ester group, it is generally renoved during the am ne

coupling of Step | to afford3gbnpound Xl. In the event
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the L group is chemcally stable during am ne coupling

in Step |, then L can be renoved separately or
waeoenssrsent |y with the renmoval of group Win SPepud2000041115

obt ai n Conpound X. General ly speaking, a chem ca

treatnment can be enployed in Step J which is suitable

both for the renoval of groupW(e.g., hydrogenolysis

or acid hydrolysis as described above) and of any

residual L. Optional Step la and optional Step Ja

relate to opti cal rq§@h%¢ﬁo of racem c fornms of

Conmpounds X. Gener gliliy,\ f ac

i nvention may be r

enanti omeri cal | yenri

t han 50% enanti oneri

wi th nore than 709§@e

t han 90% ee, mhere)th

tygically with nore

e’ ngre typically
ypiCally with nore
anBlint ofgone enantioner is

greater than that o 8 of her enantloner (e.g., the
anmount of (9S) mm nd XR's greater than the anount of
(R) - Conpound X)N h resol ution/conversion can be

real i zed by techhlqu s known to one skilled in the

art Exanples BY such techni ques |ncludeoﬂasolut|on by
whlch c%nel%rtlses cq,r]lgucl?]in% Sl§ gllr'rrg}%: ?anc‘aét%Fqu 281% Mona?%tg%lar E%p\_lfh agdescnbed above;
amiwmﬂlﬁuhasbammwﬂary phases, and Ilgandexchange caplllary

el ectr aphor efiep ;yRhiifg Gl c'bﬂllpmﬁﬁl EF&‘PJ& X Qigpt i onal

o @R Lo S0 PSR AR b B B e SRR v

REO-EOWP ) BardeReavaeh (RMIH\T)E\%B 1 cSthﬁﬂ Ch@ag&l xrEonpound Xa

wherelegRl\I1 Igl?cp %Ngg GLEP ﬂg%)gP&em& &6 %ﬁ& %@alkﬂ ggl%sbtugeélgyﬁbagx} or
altemzfa@q:ly Bé’hmﬂaﬂ tpgethergrrlmjb@N t Wth éghm attaghiaé formc@ny ezacycloalkyl;
Rpls§pg9@:pgux is converted to enantionerically-enriched

0

rms Dy optical resolution. Suitable enantionerically
Z is hapuereOdhi ral resol vi ng agents incl ude

L' tg r: gbg@xéenagl;e?\ﬁs@glg& naﬁag tp%fmé)op@mnga e;gJuH@afé Formula

acl

XIV, wixeh @ﬁftprléemcorrd@gt&glﬁt@dﬁrl 3 §@E§ apdRitigene SR on Sttepsﬁ@a figgcribed
above;R8d RALcE GurtHeAdo ng§&&&@(&&;¢@' resol ution St eps nay

belnC orated into rate Ste

presen ?I& IBVS%%%%@&‘FHH Z’&P§$tﬁpa€ﬁgﬁ{%ﬁ?§% r“in@’ﬁfai I]?lée of solvents,
relative ampait ofisageht, tnbihsd ofreadictingithe Eﬂfbmﬂhl, ﬁemteSesm‘ntlﬁll}ahe same as set forth
above Rir &F z)%é egc%rgbtgat%g? ro% 84 E?lgp% Elced bel thep r%[’t%’legte the process

one or nore

<RMR@}?Nﬂ<re0>p?(eD§P&|6so>d%§ar6 B oy the @b%ﬂop gpditions, etc. for
reactm%qgf@pé(]—-‘a) 2696)- K reddBdS (i) SFRRY! l%ﬁ'il@l Rlse tf&?ea@flﬁ’é:g%n Step K. The

t h
subsquﬁﬁt g%ﬁ’rgcpn ip le)d;lgl&ges Snngg A %E’;‘h;] B&fNIé &ﬁﬁrl?ﬂélp’ ﬁ@ndgf:té%gy adding the

amine d the Feactaﬂdmsaﬂaid c@ﬂ@inln@taeﬁa@ xm br(n%)n foht thix e @?mudsﬁédr}gacnon
ur

St E,. Fl
empeR GG o g i e eaeeh emberire gl b el e
(4) fu Ehibedlmemm thespmg:SSfoe pepdZing,Compotrd, XIV2nelnde the process as
0Nt | I h
descnl%’e abc?\%%’nd t%@rpcg}ngp %n%(?rze O#{g th ppqggtr éi(*"l gcl%begi %%ve fA iy R&%garmg
Compegind her dr dbess smbmm@eofﬁmrmeme@sdedkmmmess m@m@pg Steps H, I, J and
L and Bbtional‘]Sté}rld opﬁgﬂ pn?rld (Il)afuﬂﬁer‘lzémpnﬁﬁhdStéﬁE)Flf 1] ;Inla%'btlonal Step G, or (2)

onprising Ste -1 and opt i onal
furthe@_orrg_)rlslég St@Es)E ﬁ‘ﬁ fl'fzrp@fi oetéqﬁg]( $t§p ﬁgorg@eggthg coppriging .ﬁ:qepsjg) E,F1,F2 and
optionii&tdp @M (HFEHRPSmMpIsAP Stept C, DIE, F3) FF 44d oP@dnaLSBPGI & (MFurther
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Steps D, E, FI-1I, FI-2, F2-1 and optional Step G1, or

(4) further conprising Steps C, D, E, FI-1, FlI-2, F2-1
waep@soptsoonal Step G 1, or (5) further conpri sPOmUSePs41115
A B C D E Fl-1I, FI-2, F2-1 and optional Step G1.

The present invention also includes a process for

preparing a conmpound of Fornmula XIP: R2 R3 O (XIll);

whi ch conprises conducting Step H, Step | and Step J

as descri bed above; and which further conprises: (K)
comprisn@®kdps @, BNE, I,0yPo AN bptfearifittpG XDthemerhbod@heAtst o the process include

bt th a
the Prc%&ss%y%gmn?gzé:te%%g l‘FJer} ? %)an%eﬁ%)n%c%% o W%ltgr Ena%)l ﬁrrth%flcgmpnsmg
Steps FRAF1Z2, F2-1had optionkieitap Gr 1 Rri(2) f@!ther 6orgpri@y1g Stepis BF1-1, F1-2, F2-1 and
opuon£1' e Gkl é&y(:z)k fL?(thjﬁeongﬁglﬁg Shs D % m-‘l ﬁi-byﬁzeﬁ&'d'}ﬁm $tefB-1, or (4)
furthemwrlaag 8ivpt .- Fi ot &2ri 'cwg OPtI*Qﬂ‘H %en 6 1404@ Brthetcemprising Steps

A,B, c@@?ﬂqe@ﬁtm&%@%%ﬂ&@yﬁl\i O and S, wherein the
heteroaromatic ring is optionally substituted with

or 2 Clhe Briepl ingpniipaso RO rrosess TEHuFPAT REE FUTRALH ?%Fomula XX
or ForfaulalX1al kyl or C -6 al kyl substituted with aryl, or

al ter qq2\/|q13y R and RN togetheryreiRsthe N to whi ch

t hey, e \bot Pt t ached form a oal kyl ; and Z
is oOHOC 4 al%ﬁl )3 or
OP(=0) )2 The present in o ipcludes a
proces rijgRr& conpoun ><ﬁ '
compRP ses<conduct fjng Step H: 1 N asjfdescrib
above,; rther conpris g Step K
Step K/i oI ves derivatizing (We'\ acyl ating,

sul f OMyl at Bhg, or al kyl &Khg) the frRde amino group (¥D
which nd Xto form Conpound XPI. The coupling reaction
is sultably conducted in solventat a terrper ature in

the rafid® ofrestingmcamprnd gbFerukindler Bwowe Vikhd i s

typi cal Ip(z ﬁenduct ed at a
5R2

bCoel iseal

W R (VII) W (VII-1)

with a trihydrocarbylphosphine reagent in the presence of an azodicarboxylate of Formula
RYOzc—N:N—COZRZ to form the compound of Formula XX or XTI, respectively; wherein RY and
RZ are each independently C1-6 alkyl; and W, R1, R2, R3, each R4, each RS, R6,R7,R8, aryl, T, and n
are as originally defined above. It is understood that any one or more of the variables W, R1, R2, R3,
R4, R5, R6, R7,R8, aryl, T, and n can alternatively be as defined in any embodiment (or aspect thereof)
set forth above (see, e.g., the embodiments set forth in the description under Step H and Step H-1), and
that each unique set of variable definitions resulting therefrom represents an embodiment of the process
for preparing Compound XX or XI.

Another embodiment of the process for preparing compound XX or XI is the process as

just defined or as defined in any of the embodiments included in the preceding paragraph, wherein RY
and RZ are each independently C1.4 alkyl; and all other variables are as originally defined or as defined
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tenperature in the range of from about 50 to about
16Q0C. Sol vents suitable for use in Step K include
wo bh@smoersel ect ed fromthe group consisting of PCT/US2004/041115
hal ogenat ed al kanes, hal ogenated cycl oal kanes, ethers,
and nitriles. Further description of these sol vent
classes is set forth above in the discussion of
solvents suitable for use in Step FI, Step FI-2, Step
H, Step H1 and other steps. These earlier

in anyGR&edihPEhIIsnae 12 pPhsped bf @iskabedimeMIR Eragd RERLRI the same C1.4 alkyl
incorporated. The reagents of fornula Q Z are either

group o Represpp Ve S ARBIE L PArIdgcaghoxylaies sitable & arein Jisp Heinslbde

diethykaReMicirboxyhe: @Hm)ﬁh@dlﬁs@@@pﬂaz@déaﬂ;@myms asmphoyed in
Step will result in_the

Kin ané/l{) nge ftgn whi ¢
f or mat “BR0GE 45% %WBCSS? O@rﬁfﬂﬂﬁ‘ﬁ gompstund Fnpred)is (pe process as
originiityvdefieed juDaboveor engeifiogteid ahyofahesprocedinig @ﬁﬁbdﬂn@nt@, rwheXaihs

trihydARRYNbhdsbhife readht @ g‘?éé?ént gf ﬁ)ﬁ{nﬁﬁ PEI@QQ vARQ H;ﬁ eadh RX js inde endently aryl
equl val ent per equil val ent of Oun In Ord tp

or C1-6 3t h Regrosiati Ry of P@Fpleaﬁfﬁ%ﬁm syitabley for ysg in Step HZ include
tnpheﬁ)bﬁﬂiogﬂlllrley BBy B8 Shhind, tﬁ@th?%éﬂﬁm@%n@ﬁuéo%%ﬁhgﬁ&?lgh 1. 05

eC]l.“ val ents per _equi val en
t ypi callb§ tr@mwé%tel? HZsgan %ﬁ@aﬁltctqdﬁt @Yrt@m@eéatme af whigh the formation of
Comp&bﬂlXX dr X1 da0 bab@etied] Ohe @Bﬂlp%ﬂhﬁ@is Suil®ly i8 € Winga befdm Mout -10 to about

d. X Th t b t abl
0. G BB By Hesioh o0 5 aa BRI or “suspensi on of
Conpouftle Xihydrotdneylstekghiteathgsn] cene bd emp‘IO}b;i iraSleip H@ in any proportion with
respec%%?r%gnd&f f[ %f {/ﬁqrwlﬁcc‘h \glllfsrgg&t%n L f%ﬂ]taﬁo% olfhl fgfl somet c%’ Compound XX

solutron or suspension O ea
or X1, spactivedy-tbyt it sdrri¢adls emplepeskia e pmowm thahei optnise agpversion to the desired

comp(fuﬁ@1 Of‘ﬂe%og};ﬁfﬂé @83 ﬁ&uﬂfﬂlﬂ/ be dnliffoyef &Ll RduhiSHrGOER: Hcfit @5 equivalent

Lre ree of conversion of the reactants i s
T A et AT ARG IR AREARIUA A UIE

equivaltht @g., G0N ARE bTFEN aRUOL®AL6R .5 Jgiivaeh iRt &qudaleht\& Compound VII or
yy.1 Process for preparing Conmpound XPl include the process
as descri bed above and further conprising one or nore

of t heThe mridrapexythesis tipielly ebdvedfinin guenpdid angunt with respect to the
phosp@éﬁé%ﬂpu E Mourt 1:1 H?)H):? rau‘S'ESPQéi*do'E!%%%la‘?{fo pFlgspg g%éiﬁ?gt)

process conpri sing
and (1Ptep @ﬁthﬂr@ pe epriedsin gl Vet epytaple Solﬁ@t@mdudﬂjbpamdascrlbed above as

suitablSk81Pent3 foPSteﬁ 2 of S{Eﬂ ﬁﬁﬁ conprising Steps E, Fl, F2 and

optlong further caonprising Ste

Fi 'SR gltzcﬁa? Pofrad TiXing r(tY(’I&allYf%%S?IH@g) &g Ffﬁwﬂr@mbylphosphme
reagenSﬁlﬁlpBe eﬁldoﬂlcalﬁoxy’ﬁlte toE&héiﬁﬂarD@ipf@ﬂﬁb sl then 2@ing Edmpound VII or VII-

1, hen b e SRl B e R PR el ish i M s s maintanin the
mixturp nmeeu:@ien tehe)elptlm(@stsormbmrth agltagorsmeknss dtrriing) dnté ek rgctiamnd complete

or the &e@rec{ g{e@ oFf c&lggfpigh ?Sl a@ﬁ ﬁe 1% ct oh tlﬁe cgn v %wi‘dggnggengmg upon,

t1on ) er conpri si
inter a{:qz the regmtion ten;pgtamlr%m@ t}ypste e@tﬁ@lreagp@@ bg-the reg¢t10@31)neffgnrqom@]rete
convelﬁlﬁﬂﬁrd&ﬁ&dl‘lg i 2Rge &, froﬁl abolir 1 to abdut 22 héds. ]Ccﬁffi%uﬁ’(pkx%? &1 can

further conprising Steps C,
Subseql‘i‘?nﬂg be F—SIOIaied uﬁ‘%g oy RRYIoPp T BAAPesStep G 1, or ( 5) f ur t her
conpr i SheygreShiptenAon Bso iGcludds tHe, prddesslfor Iﬁépal?mg Edmgod kX or X1

e BR3P R ol IR SFEE 3 Yo G 5 v, st

as described above; and which further comprises:
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The present invention also includes a process for
preparing a conpound of Formula XIV:RL 5Rr R1 O ,JL N
wa2506esh1V I1 N ON/ OR N (XIV); which conppCBES2004/041115
conducting Step H, Step | and Step J and optional Step

la or Step Ja as descri bed above; and which further

conprises: (L) either (i) reacting the conpound of

Formula X with (i) (RMVRNN-C(=0-C(=0-0C(=0-0C _6

al kyl, or (ii) reacting the conpound of Fornmula X with

R g - (O - Gtep® asAleaunibed ftene fur bbtainRyRNhiNbLndt VIT @binainfixture of

X rei | RN are each i ndependently

Comp%@dﬁ?%?%%ﬁﬁﬂgrﬂ%ﬁ@@%gﬁgy substituted with aryl, or

al t er ndt) velSjeprE anddilsR Stepdeadviescribpd fbovééor Nbtaimingtile hnd VIb or Ve

from 20Daias €. attached form C4_7 azacycloalkyl; Ris G -6
alkyl: and Z is _halo or OH. The present invention also

i ncl udéd) a prepe Esad Pand glse gigp (g descebadmbarefonsbiapipgrmigdine V from
protect¥ddMiminit6IR T¢0sr i ses conducting Step H 1 and Step J

and opti onal, Step_|a S a as scrj be ove, ..

and whi'?h f &Wﬁ@@@&ﬂ?&h @%C%% %ﬁnﬁ%gasg'@%%@a abigyq for obtaining the
protectegdypdeittile IV é@at dyokc ther Jof Step L, the reaction

t enper at. [ vents, relative apgunt  of

r eagen?{ ly[r}lgeﬁgoggélfa %rgfneé%o gb %%ﬁt %ﬁs ergteogtgltlx Gis O GiFee steps gan be
emplogerswifft nallempodimentsa aweetf swtont or whreal By etifeosterBt(@jsh Kie understanding
of coufot G the vii@b1eLa egfingah%r&hhﬁoﬂe%@pa—-—cé?g &Maiﬁlr\]@rid’bﬁggﬁﬁing reactants

(RVRN) N- C( =0 - :())-,ocg:g)-.oa "6 arkyl 1n (1).
and predygts in theyglepha hpveLopsitent defHdiFons, etc. for reacting

RFQ - C{ra&prefehFla)enfioh Blss BREiEEsQIrédess) foPprefali@P a bopduad bEFormula XTI

nicnthose for r (%ac%;' n%%{)i nb%ﬁ%ﬁ K. dThe subsequent.

whichsgRRTSeR {onCTRE SIePATA T AR B PBF RIS RUBRIN i s
(i) typi camhyn e prhduttef Stey Badsl Comgpduhné X&iri ne to t he

react i gm M xdabif HQRLR dFrehuRCYERLRE, Bith i dag'jp&gldthP formula XX to
m xture to the desired reaction
obtain a carboxamide of Formula XI; and

(JZ)  treating the carboxamide XI with an amine deprotecting agent to remove group
W and obtain the compound of Formula. XII; and
(i1) when the product of Step HZ is Compound XI, then Step (JZ); wherein Steps IZ and JZ
correspond to Steps I and J as previously described.

The present invention also includes a compound of Formula VIIb or VIIb-1:

5R2 R° R? R3
R 4R OMO R4R5 OMO
n HN)i:jﬂ . n HN | OMH
R R7\N OR R R7\N N._-T
0]
W/N\R (VIIb) W/N\R1 7 (VIIb-1);

wherein each M is H or a hydroxy activating group; and all other variables are as originally defined
above or as defined in any of the preceding embodiments (see, e.g., the embodiments defined in the
description of Step H or H-1).

An embodiment is a compound of Formula VIIb or VIIb-1, wherein each M is H or each
M is: (1) SO2RL, (2) P(OYR)y, or (3) P(O)(ORK); wherein Rlis (i) C1. alkyl, (ii) C1-g haloalkyl,

-43 -



10

15

20

tenperature and aging the m xture at the reaction
tenperature until the am dation is conplete.

weErwsdsrsent s of the process for prepari ng ConpPOnUS201/041115
i nclude the process as descri bed above and further
conprising one or nore of the pre-steps descri bed
above for preparing Conpound X or Xl . Thus,
enbodi ments of the process include the process

conprising Steps H, I, J and L and optional Step la or
(iii) Cgé%ﬁ(g}]ﬁbsnuﬂ&gwﬁﬂ&yf HW aer omﬂﬁgﬂpggﬂgg ?flx%‘h%ﬁs 1'ﬁhepeﬁd7enﬁ§?‘ d) C1-6 alkyl,

(i) C1pp halqmphyh i) S,m aB?YbWb(Stlt)éfﬁd &ith apyh, e84V r Yl ﬂ’éireagolfrp 3 lgﬁ*%ndenﬂy @
C1-¢ ally®BS(iiPCy %,au&l subﬁ&utadn @it @iyl Qﬂ@bvhcﬁhﬁ [ﬁn}GaryKHeflﬁéH) infRIFRINerd RK is

opt1on6£yn‘{)u@§t1t\dtac? VAR gg@rﬁf? 5 §F‘?f&‘“§&té E@E /Zg\f & gh %%458 nr%ent h%Polgg‘) -C1-4 alkyl,

-0-C1andiky0tH3006 3, SN pr fatroX her enbodlnents of the process

IOB;:: gga t0 %&El%aﬁ?enylcg'ﬁgg Sh%lpﬂ&lgﬁé HP)(J sub%tltefag whth ‘?1%91 1to3

substimerpedch ph‘ghlgt §plg1e§¢nd¢ntly|11a102—N(m (jl_agylo«m Ocfaiad algyle@) -C(=0)-C1-4
o= a ny2l PiRFe lis o ubstitute

o, 5 G I 18, COIG2 1 0l oy e

with flgpblp@ 3[§ubqt_1tue}ﬁ|s ejch oﬁwhg:h 1qjgdqpela:]§at1§bl&lc? MNap- §ﬂ.é L or —Cg-p1-4 alkyl,
(5) -ch) d- @ﬁ hhﬁd’yl @@np(acglmg}@@pﬂ:@ ald, (TECED)0O- CLE-pt%nylFah&e the
phenyﬁs ogl ntélyo %labsgtute |w1t|%:r fmﬁ P {? 3( %st&ﬁjerg%ggcr ‘{%@E élls ia CE ffy halo, -NO2,
-C1.4 Tgl, pr-€s@ny alkplyent i on al so i ncl udes a process for

D PR BT S Tt AL g
substituted atithritpmal GrybuiIEEnEfeagha iR lvnﬁpembpﬁwng&wlhyl OCRa alkyl, CF3,

OCF33%kRﬁmﬂo§Nb J/ 0OOHI v. OHHIlI NL R? O(VII) W(VIM
a trlhydrocarbylphosphlne rel%f d|n t he presence
an

of an RZoRT @m%ﬁtf&y@ét@ B, apg Rinateca!
Tis

us , Wherein Ul, U2 and U3 are each independently H, halo, Cq1_g
alkyl or Cj.g fluoroalkyl.
In an aspect of the preceding embodiment, the compound of Formula VIIb is Compound

7 or Compound §:
soch3

0S0,CHj
OCHg OCHj

7 Boc™

In another aspect of the preceding embodiment, the compound of Formula VIIb-1 is:
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R @2C NN CX Rto formthe conpound of Fornula XX or
Xl, respectively; wherein RY and R are each
wo p@spersdent |y C -b al kyl; andW R, R2, R3, enChuRbp4/041115
each R5, R6, R7, R8, aryl, T, and n are as originally
defined above. It is understood that any one or nore
of the variablesW R, R, R3, R4, R5, R6 7 R 8 aryl,
T, and n can alternatively be as defined in any
enbodi ment (or aspect thereof) set forth above (see,
§hbodi ments set forth in thes ription
under [StepjiH and Step H 1), and that( ea uni que set
i itiog Eulting t Her efy 0)@9CePHesent S

cess for prepgrin Cqm)o

: r.Nor e
conpound orllXI is the process asﬁLusﬁl defi ned or as
SEH

d 'dq«%k iLn anyQof the enbodi ment god- ded ®n the
preééé():edi r%Hapar agraph, wherein RY and R afe each

i ndependent |y .G .4 al kyl.- . an rjabl es are

as ori ]iler%f’ﬁe%/{t lﬂveeflfl%nea Sool}r{dtédseg‘ g?ﬁ#@&?h@%ﬁ%ﬁ eI%edi ng

enbodi ments. In RAgfect of this enbodi ment, RY and R

are the sane %4 § group. Representative exanpl es

of azi docar box lﬁtabl e for use in Step HZ

i ncl ude di et hyl azf' flodiNids boxyl at e ( DEAD) and

di i sopropyl azi dodj carb xyL@e AD) . Anot her

enbodi ment of ghe ce3y for [prep@0,Rj conpound XX or

Xl is the process Y i gi nal bé fined just above or

as defined in any™Nf the prec enbodi nent s,

wherein the trijydrogdrbyl phosphine reaggg) is a
where LA GHET ISR Caro OV B ) ! RGPy 4 fogeially deined
above 6XANBERA iDiny @RPécBEng SARAGEG I sEel Af e b@boditaentd defined in the

.Step j.nc e tri phenyl phosphi ne,
descnﬂt]roflﬁﬁgt%gl%bg@hi ne, triethyl phosphine, and _
trii sopnephedimes piv mpomw@fﬂ‘g@@tlarﬁém whereigieagh RBiAs ghgsapeCl14 alkyl
group;ci)@lip(lfy— Hen A Whet EMP SheRIUS SptRhalWubditdtbew iPf 61 OB s@stituents
Conpound or Xl can_be detected. The %en&g[gat @g(é is
each ofwhieh5119dependantyAitlge 72 o AkBloB-O-Gio4 FY alRd e =Ro6 &4 2lkl, ()
-C(=000¢ 4inslohkpl @3ldLo)-THa-phatygevhefe the sheh@hooftioralyQulisttuted with from 1

bout 30OQC.. The .tri hydroca | phosphi n eagept can
03 s BYpEEN 1 "By PR M oRORT Far LR REChEaeD
-C(=050nPoy Aty M 60 FC(MD)-OICHHERCHR) dnd (BsGI=O) I CHh @héryk. idieiedhe pbenyl is
option@ly, Sbstit PP ROE 195 3 Si%@?llﬁﬁé{{ﬁéjea,&%mhiéﬂ is il dBSRAGH WEbY-NO,, -C1a
put* Tt s typically enployed 1 n an anpunt” t hat “can
alkyl, gpOr@i-2 elkgonver sion to the desired conpound. The
phosphRNg ¢ £RIRMor ICS Sty altkivtufee Wil ¥astein MheailyladEpidhally
_of at | east about O. § equi vg_l ent. per eq@;é{al e]%t ﬁ:ﬁﬂn lkvl. CF
substiteriggyirh Agm/ 195 sybgtituepts eec@whv 1of i TRIRBPUIRY ¢4 alYiahuing atkvl CF3,
OCF3GfalACN| 6as0;ab@ut 1 equivalent (e.g., in a range of
fromabgut, 1 to about .1.5 equi val s) per equival ent
of Co tﬁdevhéﬁfaVCPRSW%GZaﬁ‘gBJéWQﬁE%XW ate is
t ypi cali 3h Spaet Rdpredddiap e@botinedtahe edipsnid ofiFohmul£ ¥ hkie Compound
to the phosphine reagent (i.e., about a 1:1 nolar
rati o of azi docarboxyl ate to phosphi ne reagent).

I
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Step HZ can be conducted in solvent. Suitable solvents
i ncl ude those descri bed above as suitable solvents for
wWEL@s/06H500r Step Fl-2. Step HZ can be conduct eRICYS2004/041115

m xing (typically dissolving) the
tri hydrocar byl phosphi ne reagent and the
azi dodi car boxyl ate together in an appropriate sol vent,
t hen addi ng Conmpound V or V- 1, then bringing the
resulting mxture (typically a solution) to reaction
tenperature and mai ntaiQling the mxture at reaction
tenperature (optionalfly with agitation such as
stirring) until the ion is conplete or the
desi red degree of an1|s achi eved. The reaction
time can vary widelly d . inter alia, the
reaction tenperatureyand ﬁhe se ectéHDﬂ%Hetants but
the reaction tinme fgor conplete(%g N@gErLsion is typlcally
in a range of fronrabout abofif 12 hours. Conpound
XX or X can s@ssequertly be isol ated using
conventjonal techniqu resent en n al so
el uadbePReenh FEemsd HRS i e RS e 8{5?1"3‘”‘ %or
whi ch conpri ses StepHﬁZFﬁor obt ai ni ng Conpound XX or
Xl from Conpound V or W4l , Rgspectlvely, as descri bed
above; and which furth npri $gsv Oy Step E as
descri bed above f gg3 [ npound V from a
m xture of Conmpounds a an or from Conmpound VI c;
(ii) Step E and al §5 SDkb HF zri bed above for
obtaining Via and VIb or Vic/fTogman amidine V; (iii)
Steps E and D and al so Stepqé as descrﬁ@ed above for
obtaining am dine V fromprotected am nohitrile 1V, or
where{yj alf)of Steejpraties aps asgnidingly defideddbore Gtae gefinad amahyBf ths preceding

embodilﬁérﬁf dspeeg g4 ﬁfé\éﬁlbt)ﬂﬁle&pﬁﬁin@&l H9hd ﬁ@cﬂti@h %Fﬁt@ﬁj H). dIn one as ect the
amnonitrile fromcyclic ether I. IS understo

Compqﬁ%Pf%Wﬁm@ﬁbﬁ&bﬁﬁﬂwxﬁi aspect of any one of these
steps can be enployed wth @y enbodi nent or aspect of
any one or nore of the otlfer steps (with the
under st andi ng of course tpat the variabl es appearing
in nore than one step - (e.g.yysertain variables
defining reactants and products ifythe steps - have
consi stent definitions). &g5ént invention al so
i ncl udes a process for prbfarlng a compound of Formul a
XI'l which conprises cond \ ng Step HZ as descri bed
above; and which furt conaﬁlses 4i) when the
product of Step HZ is Conpound XX, (TZ) reacting an
am ne dhe PgisrLinyentiorisniy u%Stawomﬁ@mée ey 1Gfor E6praRAuRd of

Formw@{W: 0 obtai n a carboxam de of Fornula XI; and

R4 R® R4 RS

R6
R3 ( n RS ( n

CN CN
RZ OH R’ /NH RZ OH R’ /N—W

RG

R' @ R’ av);
wherein all of the variables are as originally defined above or as defined in any of the preceding
embodiments (see, e.g., the embodiments defined in the description of Step H). In one aspect,

the compound is Compound 3 or Compound 4:
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(JZ) treating the carboxam de XI with an am ne
deprotecting agent to renove group Wand obtain the
wa@orssoensdl of Forrmula X; and (ii) when the prodeCt/usfoo4/041115
Step HZ is Conmpound XI, then Step (JZ); wherein Steps
| Z and JZ correspond to Steps | and J as previously
descri bed. The present invention also includes a
compound of Formula Vb or VJJb-1: R2 RB R2 R3 RR5
\LOMDOMRL O (VIIb) WRL (VIIb-1); wherein each Mis
H or a hydroxy activaQhhg group; andQitll ot her
vari abl es are as orijginally defined above or as
defined in any of e precedi ng epbodi nents (see,
e.g., the enbodi mgnts defined in(the description of
Step Hor HI). [ cogipund of Fornmul a
VJJb or VHb-I, whergin each Mis or each Mis: (1)
S2R1, (2) P(O)(FHI)\IZ' or (3) P(O(JORK)2 ; wherein Rl
is (i) G -6 alkyl,(ii) G -6 halvalkyl,(iii) G -6
al kyl substituted witPHargl, Boov) ar§Hz ar (v)
canphoryl; each RJ is independently (i) G -6 alkyl,
(i i) CiThe @rebant oabikiph alsp iriclufesd pro@safiok priepaing 8 tebinpduad of Formula X*:
with aryl, or (iv) aryl; ayd each Ris independently
(i) G -6 alkyl or (ii) - Jalkyl substituted with aryl;
and wherein any aryl FASRR'RI, and RK s
optional ly substi tut/éd th] roml to 5 substituents
each of which is in n @RSgen, -G _4 al kyl,
-O0CG -4 alkyl, CF3, 3,)"CN, |lor nitro; Wis: (1)
- CH2- phenyl , where th&l phenyl Os optionally
substituted with fyqﬁ1f\h® 3 substitgﬁggs each of
whi ch is independently hal o, -NO2, - -4 al kyl, or
whichcOnlises:4 al kyl, (2) -O(=0) -0 _4 alkyl, (3) -G(=0-C _4
hal oal kyl, (4) -C(=0-CH2 phenyl, where the phenyl is
opti ondMYy seHtipg aceupind Af Fadwp VIHS 3 substituents
each of which igidJutgpendently halo, -NO2, -Cl.4
alkyl, or -OCG -4 al ~C(=0-00C -4 alkyl, (6)
-C(=0 - O CH2- CH=CH2, = -ﬁ}CHZ-phenyI,
where the phenyl is gi'tuted with from1
to 3 substituents ea his i{:{gldependently hal o,
-NO2, -Cl1.4 alkyl, or R is G -6
al kyl or G -6 alkyl with aryl wherein the
aryl is optionally N o
R (VIII*)

with a strong base to obtain Compound X*; wherein W, RI, R1, R8 and n are each as originally defined
above or as defined in any of the preceding embodiments. The reaction conditions, bases, solvents,
relative proportions of reactants and reagents, procedures, etc. described above as suitable with respect to
Step H are suitable and applicable here to Step hh, and represent embodiments and/or aspects of this
process for preparing Compound X*. Another embodiment of this process for preparing Compound X*

is a process for preparing Compound 9:
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substituted wwth from1l to 3 substituents each of

which is independently d -4 alkyl, O G -4 alkyl,
WEER5/0GFE, hal o, CN, or NO2; R2, R3, each R4, PeBHUR20RB041115

R, and Rare all H and Tis Ul -u KU, wherein U,

\fl and U are each independently H halo, C. alkyl or

C .6 fluoroalkyl. In an aspect of the preceding

enbodi ment, the conpound of Formula Vb is Conpound 7

or Conpound 8: OSO2CH3 O OCH, O Boc Boc In another

aspect of the preceding e di ment, the conpound of

Formula VHb-1 is:OS I L OSChH HBHWYHJ NIIO

BocT CH or Boc CH3 The prNas;a I nvéntion al so incl udes

a conpound of Formulha VId: R3 CO2R (VId) wherein

each R* is independe a ~60Ckyl group; and all
ot her variables are as originally defined above or as
defined in any of tEe pNec}wg ng enbodi nents (see,
e.g., the enmbodi ment§Cdefined in the defcription of

whicl?g:oeng)prges?r H1).
(hh)  contacting Compound §:
0SO0,CHs
O
N l 0S0,CHj
A OCH
N 3
N O
Boc™  "CHs 8.

with a strong base to obtain Compound 9.

The present invention also includes a process for preparing a compound of Formula XI*:
O
OH
( N
. X l ‘r:ll T
N ~
/ N\ ©
w R

(hh-1) contacting a compound of Formula VII-1*, VII-2* or VIII-3*;

(XT¥)

which comprises:

RI0,SQ R0,SQ
RIOSQ o ° OSOR! 2 OSOR!
OSO,R! ' I
(. l OSI_(|)2RI (n NZ | 2 (n NG l OSSQR
Sy N._T SN N AT SN N-T
N o) N OSO.R! N o)
N /N
w R W R’ w’ SR
(VIII-1¥) (VIIL-2%) (VIII-3%)

with a strong base to obtain Compound XI*; wherein W, RI, R1, R8, T and n are each as originally
defined above or as defined in any of the preceding embodiments. The reaction conditions, bases,

solvents, relative proportions of reactants and reagents, procedures, etc. described above as suitable with
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An enbodi nent is a conmpound of Formula Vlid, wherein
each R* is the sane G .4 al kyl group; Wis (1)
wo gigoptsenyl , where the phenyl is optionally PCT/US2004/041115
substituted with from1l to 3 substituents each of
whi ch is independently halo, -NOQ2, -G -4 alkyl, or
-OG -4 alkyl, (2) -C(=0-G _4 alkyl, (3) -C(=0-G _4
hal oal kyl, (4) -C(=0) - CH2- phenyl, where t he phenyl is
optionally substituted with froml to 3 substituents
respece &cheofff-1vidnd wiitabls andregipliabld derelty Step hio 1, anNi@PreserCimbodiments and/or

aspect? 8§t¥1 ] &'c?c S fgp rl%;é%ﬁéclund §(§9 é&heg%m%dgwn'tc'_&tﬁ ﬁ)\%ce s for preparing

Compownd @ fisreprptesnipt piepariog Comnaundyl0s ubst i t uted with from 1

to 3 substituents each ®f which is i ndependently hal o,
-N®2, -G .4 al kyl, 4 al kyl ; Fi’:ISCI _6 al kyl
or A - alkyl su 51| h ar erein the aryl
is optionally suRstitute i fr to 3
substituents each ' dependently Cl1.4
al kyl, O Cc_4 al kyl 3, halo, CN, or NO2; and
R2, R3, each R4, Bg@é\h\% , and R7 areqgll H In an
aspect of the precedi ng enbodi nent, the conpound of

5  whichkcempiidea VI d i s Conmpound 6: CO2CH3 CO2CH3 Boc/ NN. CH 6.

Eo 1 S5ED S A g

%l?é"svarl abl es are %ag ally defined

def | negﬁ,lonC @any of _the prec ﬁg nbodl rrent
e-e

po o ment dEsc ' 0
StQp| asp ct, of For H
mbloun > OH Boc/ [

prese t inventi ol also

Nncl udes a conpou r muQsO40Har a ¢ ol of O
“ FSthula IV: R4 R dA:’fPR 5 R BEPOLES,
8-1 82 8-3

with a strong base to obtain Compound 10.
10 The present invention also includes a process for preparing a compound of Formula X*
which comprises Step hh as described above; and which further comprises:

(ff1)  treating a compound of Formula VII*:

OH ¢
OH
( (7, HN |
X OR®
N
O
AN ]
W R (VII*)

with RISO2X, wherein X is halogen, in the presence of a base to form a product which is (i) the

15  compound of Formula VIIT*, (ii) a compound of Formula VIIIa*:
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15

CR OHR7NHR2 OHRNWRRLL ( RR11 (1V);
wherein all of the variables are as originally defined
w@abw3meeen1 as defined in any of the precedi ng PCT/US2004/041115
enbodi nents (see, e.g., the enbodi nents defined in the
description of Step H). In one aspect, the conpound is
Conmpound 3 or Conpound 4:" \ CH3 3 Boc/ \ CHc 4. The
present invention also includes a process for
preparing a conpound of Forrmula X*: O OSO2R1 OR8 N T /
N OWN RL1 (XROa4R i ses: (hh) contacting a
conpound of Formul a . 2sQ v O fVI IF) with a
strong base to obt a‘ WSOpRereinWw R, R, R
and n are each as o efi ned above or as
defined in any of t Bt nents. The
reaction conditions, , nts, relative
proportions of reactanty and regyents, procedures,
etc. described above, ds spjjtable with respect to Step
H are suitable and plicable here to ¥ *hh, and

..l epresent  enbodj ts_and/ or ects of this process
or (lll)fao‘%XB’Iree%[aW]?P@u’éoﬁE%&ﬂ%l89\“?0“,393&33& enbodi ment of this
processff2ior tipnepari ng Conpound X* is a process for
Prepari g CQHRPHE ol B Ebubh HREHRRinE et fep in;

conpri
2) when the product is (ii) Compound VIIla*, contacting the product with (a) a

primary or secondary amine or (b) an alcohol, water, or an alcohol-water mixture in the presence of a
base, to form Compound VIIT*; or

3) when the product is (iii) a mixture of Compounds VIII* and VIIIa*, optionally
contacting the product with (a) a primary or secondary amine or (b) an alcohol, water, or an alcohol-
water mixture in the presence of a base, to form additional Compound VIIT*.

The reaction conditions, bases, solvents, relative proportions of reactants and reagents,
procedures, etc. described above as suitable with respect to Steps F1 and F2 are suitable and applicable
here to Step ff1 and ff2 respectively, and represent embodiments and/or aspects of this process for
preparing Compound X*. Another embodiment of this process for preparing Compound X* is a process
for preparing Compound 9, which comprises Step hh as described above; and which further comprises:

(ff1)  treating Compound 7:

OHO
HN OH
\N l OCHj,
Boc/N\CHS ° 7

with CH3SO2X, wherein X is halogen, in the presence of a base to form a product which is (i)

Compound 8, (ii) Compound 8a:
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(hh) contacting Conpound 8 OSQ2CH3 r o Boc" CH3 with
a strong base to obtain Conpound 9. The present
w0 poosfasison al so i ncl udes a process for prepari PQI/ES2004/041115
conpound of Forrmula Xl *: O OH which conprises: (hh-1)
contacting a conpound of Forrmula VIP-1*, VIP-2* or
VPl -3*: RIO2SQ R1IM2SO R10C0SO OSM2R1 9S2R1 OsO2R1
. OS2R1 OS2R1 (VII M) (VPI-2*) (VIT1-3*) with a
strong base to obtain Conpound Xl *; whereinW R, R,
R T and n are each as @MNlginally defined above or as
defined in any of the recqglng enbodi nents. The
reaction conditions, , ||sol vents, relative
proportions of react ts h ts, procedures,
etc. described above as suitaple mnthrespect to Step
H1 are suitable an @ @Hgo Step hh-1, and
represent enbodi nents gnd/ or aspects of this process
for preparing ConmpoundpXl *. AnoCher enbodi nment of this
process for prepadg%g/C6N§£rnd XI* is a process for
preparlng Conpoun 3Boc 10 whi &8, conpri ses:
hh-1) contactin Cbnpound 8 and/ or Conpound 8 and

or (m)d)‘i‘iﬁﬂh% n?oumt% SH3 , OS2CH3 O OSCRCH3
OSO2 CHBft2)OSEiaH3 ,CSCQCHB _OS2CHB HN ' N ' NHN N
N N

M when the product is (i) Compound 8, proceeding directly to Step hh;

2) when the product is (ii) Compound 8a, contacting the product with (a) a primary
or secondary amine or (b) an alcohol, water, or an alcohol-water mixture in the presence of a base, to
form Compound §; or

3 when the product is (iii) a mixture of Compounds 8 and 8a, optionally
contacting the product with (a) a primary or secondary amine or (b) an alcohol, water, or an alcohol-
water mixture in the presence of a base, to form additional Compound 8.

The present invention also includes a process for preparing a compound of Formula XT*
which comprises Step hh-1 as described above; and which further comprises:

(ff1-1) reacting a compound of Formula VII* with T-CHZNHQ to obtain a compound of
Formula VII-1*:

(VII-1%)
(ff1-2) treating a compound of Formula VII-1* with RISO2X, wherein X is halogen, in
the presence of a base to form a product which is (i) a compound of Formula VIII-1*, (ii) a compound of
Formula VIII-2*, (iii) a compound of Formula VIII-3*, (iv) a compound of Formula VIII-1a*, or (v) a

mixture of two to four components selected from the group consisting of Compounds VIII-1*, VIII-2%,
VII-3* and VIII-1a*;
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OSO2CHBoc N CH Boc N CH 3 BoC*CH 3 8-1 8-2 8-3 with a
strong base to obtain Conpound 10. The present

WO pws6ison al so i ncl udes a process for prepari PQI/ES2004/041115
conpound of Formula X* which conprises Step hh as
descri bed above; and which further conprises: (ffl)
treating a conmpound of Formula V*: OHo OH (VII*) with
R I SO2X, wherein X is hal ogen, in the presence of a
base to forma product which is (i) the conpound of
Formula VPI*, (R'O)S Fg@rg)o(gnd of Formula VWl a*: RLO SO
(Villa*), or (i||) a ppound VPI* and
Compound VPl a*; (ff en the product is
(i) Compound VPP |, ,t}ecrrly to Step hh; (2)
when the product is (T | Ha*, contacting
the product with (a) anpri rrar;o or secondary am ne or
(b) an al cohol, / o1an al cohol - ]ge]\? xture in
t he presence of a b Se, to form Conp I'E*; or (3)
vvhentta ngect is (iii) a mxture of Conmpounds VI H*
and VPI a op ional ly contacting the product with a#)
a pri mil)y orvhsp thempaesiugt is Gempsund BII- éﬂg (&) arppopnd WHEET, (i)

Comp@ﬁnda\m[[@*C&haqjm%&ceﬂhe@bfxf)ﬂé&%din dfr&ay% ssenee, of a base,
for m addi t i onal | P*. "The reaction

3 condi t ®hs, "B lE Pr%dsft\}%m)scmpaﬂa% Ylelasr spBFtinedhgproduct with (2) a

primaff dr e&ohdunf ﬁmﬁdﬂdr (bRaAchS], watkd oeshlahol-eiter. midlRsCihitiaiesence of a
b tSO e.as Osu%tvgg% A with respect to Steps FI and F2 are
ase, QPR EP A Iléable here to Step ff 1 and ff2

respect(®vel whenthd praipetas én mignie ¢ corminsgdivdiponndaglplelat* soptionally
conta&?fn h% p§oda£t%§js(§%2[ @{mﬁi} 81"5%5&%%?'%%%‘1' ﬂﬂ afa I(%oh%p quﬂﬁ qQu an alcohol-

ment o rocess f

reparin
10 water iHBXtaTeE)fr te exesenpopf a\o‘?aé'?a & fory a@%‘iﬁ?@k@‘ﬂ“@m‘gﬁ BER"conpri ses
Step h Wh@%a&ﬁﬁ%ﬁcﬁﬁ&s%@é&eml@ﬁ@ féﬁhﬁé'brf) {id¥8 bf reactants and reagents,

npr i ses tr eat in
procegures etc. descnbecI abozre as suitable \glth res%%ct to gteps F1-1, FcanHand F2-1 are suitable and
applicable here to Step ff1-1, ff1-2 and ff2-1 respectively, and represent embodiments and/or aspects of

this process for preparing Compound XT*. Another embodiment of this process for preparing Compound
15  X*is a process for preparing Compound 10, which comprises Step hh-1 as described above; and which
further comprises:

(ff1-1) reacting Compound 7 with 4-fluorobenzylamine to obtain Compound 7-1:

OH
O
OH F
HN
N
Boc” N\CH3 ©

(ffl)  treating Compound 7-1 with CH3SO2X, wherein X is halogen, in the presence

7-1

20  of a base to form a product which is (i) Compound 8-1, (ii) Compound 8-2, (iii) Compound §-3, (iv)
Compound 8-1a, or (v) a mixture of two to four components selected from the group consisting of
Compounds 8-1, 8-2, 8-3 and 8-1a;
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O Boc CH3 2 with CH3SO2X, wherein X is halogen, in the

presence of a base to forma product which is (i)
w@eowsoersol 8, (ii) Conpound 8a: OV O Boc CH3 8aPCDIS2004/041115

(ii1) a mxture of Conmpound 8 and Conpound 8a; (ff2)

then: (1) when the product is (i) Conpound 8,

proceeding directly to Step hh; (2) when the product

is (ii) Compound 8a, contacting the product with (a) a

primary or secondary am ne or (b) an al cohol, water,

or an al cohol -wat er Mt ure in the presence of a base,

to form Conpound 8; 9% ) when the product is (iii) a

m xture of Conpounds d 8ms optiqnakly contacting

the product with [a) pr| mar.yndary am ne or

(b) an al cohol, \R( M cohglnat er m xture in
0

the presence of a bgse, orm addi ti onal Conpound 8.
The present inventi al so Pncl udes a process for
prepari ng a comdound dFHg~or mul a Xl * whi gapgconpri ses
Step hh-1 as described above; and which Turther

conpri s#31) @hehl - 1) reacting a conpound of Formula V*

with T- NH2 to obtain onpou of.. For nu| - X

Ot -1 457 b e Bl COMRMEE L PORB R 82 (1 Compound 83,
or a mgiterh tHRASORIceadirgrdiestlydoiSeeptiatlogen, in the presence of

a base 0 f 2 W S € .

5 pase 55, LS4 B A Ol 1 v
primayy; qr pcopapnipiBtipid Do bk atetypy angrcohpl-yateranig@rgis tisdresence of a
base, 6@t Enpdthd §a%er Or (Vv) a mixture of two to four

t Fected f th nsi st i f ,
Compoutils. vViBed i Bt 3 e gy g Gpis ghibtlagoptional
contadRhEXHS pEdSWith (BYla frivhary ed sagnd{ufy faRére)or () @m alcohol, water, or an alcohol-

water mixture in the presence of a base, to form additional Compound §-1.

The present invention also includes a process for preparing a compound of Formula X*
which comprises Steps ff1, ff2, and hh as described above; and which further comprises:
(ee)  heating (i) a mixture of compounds of Formula VIa* and VIb* or (ii) a

compound of Formula VIc*:

OH
( n NH2
S JJ"O =
N j/“cozRB
A
/N\ 1 COsR
W R (VIa*)
OH
( n NH2
NS JJ"'O =
N Y”COZRA
B
/N\ 1 CO5R
W R (VIb¥)
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(1) when the product is (i) Conmpound VIP-1*, (ii)
Conmpound VII1-2*, (iii) Conpound VPI-3*, or a mxture
WO b@soefsp1 proceeding directly to Step hh-1; (2PCTIS2004/041115
the product is (iv) Conpound VIP-la*, contacting the
product with (a) a primary or secondary am ne or (Db)
an al cohol, water, or an al cohol-water mxture in the
presence of a base, to form Conmpound VIP-1*; or (3)
when the product is the m xture (v) containing
Compound VPI -1 a*, ionally contacting the product
with (a) a primary/or secondary amne or (b) an
al cohol, water [ am“qlcoholmater m xture in the
presence of a bgse, tp % or addltlonal Conpound
VIP-1*. The rea (G s, solvents,
relative proportiogns of reac ants aﬁ@ reagents,
procedures, etc. ¢escr|bed abOyBCas suitable with
respect to Steps Fl >yt FI-2 and F2-1 ar [SYi table and

applicable here'to Step ffl-1, ffl-2 an Fro-|
to obt:fnf é?’ﬁ%‘fn% S/I(I)% 5 gg@&egeﬁpirrﬁeﬁl@igﬁ al?g"%oglqh&%ﬁﬁ gte%rfgll I%\ﬁoaﬂﬁg £ %rﬁpound of

arin
Form g B0 dihigamomafioes Bicet BLocBLe, 0. wpi bhis Scrbshabumamtevhich futher
comprisés BePLOR ASRribAabBY L ARE ké&&l&@@ﬁ&lﬁ&g Belss, Meﬁﬁ relatlve proportions of

nprises Step hh-1 as d bed abaqv
reactay ?Itdrfé%ge’&tévri’ﬁ?‘ﬁe%%& etefqﬁFCf%ﬁ Fhoxe 19 o':%%w%{fﬁlafcvfos%teﬂﬁ are suitable
and applifableQierhe By ka mhd1epiesend binbddim&am gaalon ahpdetslof: thiOpkdc 86 &t preparing
Com CHE ffl) treating Conpound 7_i ! wth CH3SO2X,
PolErein X is hal ogen, in the presence of a base to
f or m aApptheheatbodilvientrofitls: prpcessConprepanidg Coppdund Bdripopredess for
prepar%rg do'lﬂlp'oand@ TRRH @gmfns’es ét‘eﬁ/ )f 1 %' QI%’IMP'A %eécﬁbed a‘.?)Evé, Kﬁd V@hlch further
m-xture of two our componénts sel ected fromt
comprgepup consi sting of Conpounds 8 , 8jv2,8 and 8- Ia ;CNB
Boc X @8 8héading thepbundiehen: (1) when the product is
(i) Compound 8 1, (1i nmpound , (iii) Compound 8- 3,
or a mxture thereof, oceeding directly to Step
hh-1; (2) when the pgroduct is (iv) Conpound 8-1a |,
contacting the praddct with (a) a primary or secondary
am ne or (b) an alicoho}ff2water, or an al cohol -wat er

mxture in the pr of @0 to forn1Canound 8
roduNt s’the tilke (v)

1; or (3) when the
cont ai ni ng Conpoundpg-la , opbkpﬁﬂhly
PR

Boc R’ (6)

to obtain Compound 7. Another embodiment of the process for preparing Compound XI* is a process
for preparing Compound 9, which comprises Step ff1-1, ff1-2, ff2-1, and hh-1 as described above; and
which further comprises Step ee as described immediately above.

An aspect of the preceding embodiment for preparing Compound 9 is the process which
comprises Steps ee, ff1, ff2, and hh as just described; and which further comprises:

(dd)  reacting Compound 3:

-54 -



10

contacting the product with (a) a primary or secondary
am ne or (b) an al cohol, water, or an al cohol water
wWorRoos06850i n t he presence of a base, to form adedT/usmwad/n41115

Compound 8-1. The present invention also includes a
process for preparing a conpound of Formula X* which
conprises Steps ffl, ff2, and hh as descri bed above;
and which further conprises: (ee) heating (i) a
m xture of conpounds of Fornula Via* and VIb* or (ii)
a conpound of Formula VIc*. [\r Y CO2RB CO2RA
(Mia*) Y CO2R C2R (VIb*)Y CO2R CO2R (VIc*) to obtain
Compound VI1*. The prese i nvention also includes a
process for preparing alcomiidnd of Fornmula Xl * which
conprises Steps ffl-1, {fl- ff2OH, and hh-1 as
descri bed above; and whi furNher conprises Step ee
as descri bed above. The rgaction conditions, bases,
solvents, relative propaortingns of reactants and
reagents, procedures,Bafc. dBscribeds.above as suitable
Wth respect to Step E are suitable and applicable

with dingstley] kaptyBine dicedboxydaiel tordbprie€empovadioddnent s and/ or
aspect %vh% gﬂé&hﬁu?ﬁ%&%% ggg esPreparing Conmpound X*.
Anot her he 'process for prepari ng
Conpou £ﬂ§> X* rqagting hydrgudaming ef anscidralt thegpobyip Somporad 4:
whi ch conprises Step ffl, ff2, Gg#d hh as descri bed
above; and which further congrises: (ee) heating
Conpound 6: OH CO2CH3 CO2CH3J( 6)

CN

N
AN
BOC/ CH3 4
to obtain Compound §; and
which optionally further comprises:

(aa)  treating cyclic ether 1:

()

O 1

with an aqueous solution of a protonic acid to form an aqueous product mixture comprising Compound

2:
COH
CHC)g’

neutralizing the aqueous product mixture and then contacting the neutralized product mixture with

methylamine, or an acid salt thereof, and an alkali metal cyanide to obtain Compound 3:
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to obtain Conpound 2- Anot her enbodi ment of the
process for preparing Conpound Xl * is a process for
w@e@sasisng Conpound 9, which conprises Step ffPEWPS2004/041115
ffl-2, ff2-1, and hh-1 as descri bed above; and which
further conprises Step ee as described i medi ately
above. An aspect of the precedi ng enbodi nent for
prepari ng Conmpound 9 is the process which conprises
Steps ee, ffl, ff2, and hh asg just described; and
whi ch further conprises: éF{eacting Compound 5:wth
di net hyl acetyl ene di carboxylate to obtai n Conpound 6;
and which optionally furthenN conprises: (cc) reacting
hydr oxyl am ne or an acidysalt thereof with Conmpound 4
OHBo/c N\ CH3 4 to obqq'n Conmpound 5; and which
optionally further conpri é (aa) treating cyclic
ether 1: Ow th an aqueous %Butimw-of a protonic acid

to form an aqueous product xture c risj ng Canpound

2. 1 olibeyiopeatig @pmawnflmvgth"heﬂaa&é6%"‘3—3?13%aﬁg?btﬁfl"@ﬁﬁlpgund4
and thep a%@tt e ﬂ?&:e&lﬂg eﬁ@d«ﬂﬁrﬁéﬂt FA e B’h%cbtﬁﬁpomﬁ@ 1411 process which
with ne%€¥ban1ne acid It tﬁereof

compripa P et lal. TE SR dle S0 OIS, SRS LY @1@%%%01“%%88 Step dd,
optlonﬁlﬁkﬁlrtﬁdr Qaipigs Siepp uﬁtdoﬁmﬂ‘dllyﬁurﬁﬁﬁ @rﬁﬂlséﬂ StepsBaandist. i de

errb odi %?]]Ee%%lgg Cf)l}dgtboélF Ibrz]%es &)Rer%ﬁ A Jerf)?op{%ﬁ%%edf &gaélts and reagents,
procednies odtc. dexapibddsibeveSits @w@bbeyxthfr&dpecl to Bieps-2, B,{G, an D aggrydiitable and
apphc%ii'e ﬂer@tg §té(‘jf)§ 'ﬁa %@ a{cr Anka%q ’resg&ﬁvé'w P ref gis&{t] @ﬁlb&ﬁ?ﬂg{té afdfor aspects of this

tion further co and
proces fir mmn cfngpop k- @@ﬁﬁd?gw@@ %ﬂe@sﬁ gt a%seb'adersrtﬁ@i that Step aa of the
procest BEGE It oA RAIdDMRE cash 3HES thew@hatNpDdudt i-alre ¢6mprises Compound 2
roportlons of reactants and reagents, procedures,

abne@ﬁ%anﬂg§ﬁﬂﬂ EW%ﬁﬁs suitable with respect to Steps

A B, C, and D are suit and applicable here to

Steps aa, bb, cc, and dEfréigectively, and represent

enbodi nents and/ or aspe this process for

preparing Conpound 9. In naIGﬁygﬁAth Step A it is of

course understood that Step aa of the process of the

i nvent TBAPTFRaT HyRsion pleo @%@esmwesﬁﬂrepr%% fremprugd &bt

m xture conprises ConpQund 2

Ssevel

which comprises conducting Step hh as described above, and which further comprises:

(i1) reacting 4- ﬂuorobenzylamjne with Compound 9 to obtain Compound 10:

QL

N\
CHa 10; and
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alone or in a mxture with Conpound 2a: O OH 2a. The
present invention also includes a process for
w@e@sasisng Conpound 11: O 11 which conprises cPOTUS1004101#1115
Step hh as descri bed above, and which further
conprises: (ii) reacting 4-fluorobenzylam ne with
Conpound 9 to obtain Conpound 10: O CH F BoC 10;
and(jj) treating Conmpound 10 with a Boc cl eavi ng agent
to obtain Conpound 11. The present invention also
i ncl udef) a preatesConipundtlepiar i Bg: denigupeht blobtaiTekipound 11. The
e TBRD SFoTRIAER PP L Bl PR PP 2B Ses Abhcing s
hh-1 as desctibaimboenatid wioetsfurthasewprissptondmiting StepjjatThe @eaction conditions, bases,
g I . .
solvrl AR RS RO aRL SRl RESs, o BEERAEBoye gs sitable ith
respeqt togyieps J apd barg syitalsiand aplicappherctanieds Hape)) respStisgy, anf represent
embodifnth ind/@a8R6t b¥ Blsprodfidol R 88£0bmesHAgdL Ment s and/ or

aspect f this process for preparing ound 11.

Enbodi LTS EhES BrosEs{ pr ﬁm%fé P%ﬂéé‘ﬁlﬁ%% PEpgess as
describgticibucbeant] athpr agsising Sndl@sadre biabe pbaiEes @3ckided Abdve for preparing
Cbnmg@ﬂ@yising one or nore of the pre-steps described

above for preparing Conmpound 9 . The present invention

al so i Ak presnt mvention elss inklydespy pass fagprEpampe Goohpdwhd 16

HoC- 14 which conprises cegynducting (i) Step hh, Step

ii, and Step jj, or (ii) ep hh-1 and Step _jj as

descri bed above to t ich
further conprises: g Conpound
11 with (i) (CH3)2 _ 4 al kyl,

or (ii) reacting @onpound _
al kyl - O C(=0) - C( =Q) - haNi.de, andOt hen with (CH3)2NH, to
obtai n Cbnp@qgﬁuﬁ . ~nbo nts of the process for
prepari ng Conmpound 144i nclude the process as descri bed
above and furtheCHgponprising one or nore of the
pre-steps descri bed above for preparing "

which comprises conducting (i) Step hh, Step ii, and Step jj, or (i) Step hh-1 and Step jj as described

above to obtain Compound 11; and which further comprises:

an either (i) reacting Compound 11 with (i) (CH3)2N-C(=0)-C(=0)-0C(=0)-0-C1.-
4 alkyl, or (ii) reacting Compound 11 with Cj.4 alkyl-O-C(=0)-C(=0)-halide and then with (CH3)7NH,
to obtain Compound 14.

Embodiments of the process for preparing Compound 14 include the process as
described above and further comprising one or more of the pre-steps described above for preparing
Compound 9.

Other embodiments of the present invention include any and all of the processes as
originally defined and described above and any embodiments or aspects thereof as heretofore defined,
further comprising isolating (which may be alternatively referred to as recovering) the compound of
interest (including but not limited to any of the compounds of Formula III to XIV or any of the

The progress of any reaction step set forth herein can be followed by monitoring the
disappearance of a reactant (e.g., Compound VIII in Step H or Compound VIII-1 and/or Compound VIII-
2 and/or Compound VIII-3 in Step H-1) and/or the appearance of the desired product (e.g., Compound X
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Conpound 9 . Ot her enbodi nents of the present
i nvention include any and all of the processes as
wa@edogioasbl y defi ned and descri bed above and anpCT/US2004/041115
enbodi ments or aspects thereof as heretofore defined,
further conprising isolating (which may be
alternatively referred to as recovering) the conpound
of interest (including but not limted to any of the
conpounds of Formula IPto XIV or any of the conpounds
in Steg H & Cofapound X i Stef H-1)Qising SucB,andytical ©¢hnifdes as, TLEY, HPAYL, IR, NMR or
GC fromthe reaction nedium The progress of any reaction
" step set forth herein can be foll owed by nonitoring
t he di Ssipdeardmoethoforegomgaletcaintionf @@Opn@@mwmbwdﬁnnla Xor XI
and p@&&&r“h%%%%%@fﬁmgs ﬁﬁghhed&até@lg{hg ore o}%&]_ﬁds g(II XIII and X1V,
whichpsmd R} irgersoimhibRers geedily st @% au%%aﬂ{l%HbV mffeaﬁab oAt pratiqularly,

carboﬁtnﬁcﬂb ddrr@Burﬁ@ @%Mat?@k‘ of the 3,&1%1%&7% embefbd By Béthlas X1, XI[I and XIV
| niL €S, as,
(o e o] Sialbintg ek err RO WL S B iibidon of

strandaribsfecie BII3 yntEgpasan Rapré(seatratu)él coapolurids B/ B0 Eshibited raetbfitya & assay

. ful as_inter i.a; es &n a [ on. of ..
st e L SR E TR, Sl NN P Ption of scwe v
infectionlof Bilyrophoidpss.ul , inter alia, in treating

HTVi nf gt ieo. "hmoarbgarats usdIhatelnrefefsad b@?@@ﬁ(digﬁ ap(ofr@@wa@scarbyl
representatijve of the conpounds enbr aced For mul a

group)@on%ptpagﬁ)é caghap a(né héjdrogqg@ltﬁgl&gﬁ a]_v,grl)g q-]c&{,‘t@n@m c@ﬂef:g)dattached to the rest of
the m@l€duleV iHx}mplBs mya@sayyl Gesips inblade 41dy1 \Mkea2/ ARIAR, fadirated bicyclic, alkyl

subsigl Bl A P oS R ot bR ARoBS Lipims pponal

substituredarithams axym(md nec-hypbecirhon sMatmantete.gloxp, HatopgitroNatuba, and alkoxy) and
also oﬁ?@gﬂy @g Ié){l oL 0? 8flljts| c%l:lboH ggg‘lg )r%)lflefagd &/{F}Eﬁ H téljogtgm% g. aﬁu(t) or S)

providefh gt be sybstjiuted ggdrg@elzyl Boppismot ehemically @acawg p@dj:p theeeagtion/treatment

condlt%ngemplgpedhygr ﬁlcﬁéfplyll tHIToPAHRE A5 RS NG BfnpSB WA theddfversion of the
enh atons and having a carbon atomdirectly

OH gramsa% 2 haapepd tVr?etOPeIsgroaPshaﬁ%dcmﬂt atsifess W@(%%l?fﬂqé%m gection steps (e.g.
Stepshxl,di)ﬁ@ﬁrbydndg{)oups i ncl ude al kyl, al kenyl, alicyclic,

S Pt B¢ e Gl SerS sty SRR Bl SULI tving umbero
Cafbomt@l%@éhwpcf@?mpgq ) heptfqr@ﬁﬁnnly ‘Cdostiyl Uped 1vire sikghaefers to all of

the heQﬁ aﬂzgf %d&@ﬂl%lhﬂgﬁ 81% ){%QQW?‘P pssi{ ! 1&(%‘] et San& ?blgc% O:fflﬁ ’150'61% @ ethyl and

] 50 optlon
methYbr hhepample, rﬂofahy ate tornemoa»ésﬁ awltwltﬂ lhé‘i“% rsa%fp% ethyl and
methy{.€. 9., N, O or S) prow ded that the substituted
hydr ocar b%/ Qroup | ﬁ&i ,chemcal ly reactive under the
react i ghf teFBaRalREsR (6’6 T7 6 Eriprdyethlpnegbroming agd jogine
(alterrfativel§ Rer@d RIuEH, H0éro) ibms,fagd &A6Y. conpete with the
conver g

Foupoy " R doie iRl B ull) srPRe ined abibe ey ap o more of
the hy To8pysatqras Ips beegtrgﬁ%ceqtguthéﬁglpgﬁm&(; e, Ghrlty apfl/or Irh&hysefoppxample, “C1-6

haloalk@l k¢ k¢ 1 B helaIk}10) BRY: thi 'a 1§36 CRlinddk BNGRRAe LR Brodp kY defined above
group having a nunber of
with one or more halogen substituents. The term “fluoroalkyl” has an analogous meaning except that the

halogen substituents are restricted to fluoro. Suitable fluoroalkyls include the series (CH2)0-4CF3 (i.e.,

trifluoromethyl, 2,2,2-trifluoroethyl, 3,3,3-trifluoro-n-propyl, etc.).
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carbon atons in the specified range. Thus, for
exanple, "C -6 alkyl" (or "G -Cg alkyl") refers to all
w@booslelshexyl al kyl and pentyl al kyl isoners aBCWeEbi00a6841115

n-, iso-, sec- and t-butyl, n- and isopropyl, ethyl
and nethyl. As another exanple, "C -4 alkyl" refers
to n-, iso-, sec- and t-butyl, n- and isopropyl, ethyl

and nmethyl. The term "hal ogen" (or "halo") refers to

fluorine, chlorine, bromne and iodine (alternatively

r ef er r ekhetomdsalifyllaner’ ogfers ki any dinedy oo mpchadh chaimalky)lene Torealternatively
"alkarfe@iry[n) hMgoﬁ{ulfr%lar of c8fH8K SomPindhe @Je&ﬁ!ad ﬁﬁg&u Prhes f&@:&hlﬁlﬁg "Cl4

In oneg or

alkyleB%—e pr?régil tg%ga tq,@% Bpegr q{g Tnched a{liyveges AFcla%o? al%yle%ﬁs' BF pftticular interest
with réspect T6WhS invE@ion@X-A0HL)R.4-, Uiﬁ%{ sub-di@kesalf ytticul{rafitereEiinchigle -(CH2)14-,

-<CH£?'§§?(C§§M %@f %{r’? %gff cgklynt\/r s C%P% algﬁgn &hﬁ@{rl rJ'(rigle(c]l)gen

subst i tihe M. "cythRlKy B Iréfersftd i @alidaitg of Basikaie haviag ® g@tiser of carbon

| t | e jsst

o TR PGEISEAL TRt bl SOECLRUBRL et o i
cyclofirbigyl gclbasyl( GeRpenptyl CF8lohéxyk cycleheptyl, enat ambbd:tyll

2, 2, 2- tyik hdrMorQ %taaé@ycloﬁkﬁ @Tt le; 107 4RLcoc1BaR QQNéans a saturated cyclic ring

etc.).The term " | ene- ers to any linear or
consisiing Aictie ditestaen «Wdémyﬁomé SEGR Caﬁ@@tM% @ 9epyrohdmy1 piperidinyl, azepanyl,
or octaiyiianediyyl “) having a nunber of car bon atonms in the

specifie rang Thu%aofor exan? 4 al kyl ene-"

Fof er s UilFst Ry §igielo f FRafAtonl e eﬁaﬂoheafrﬂwiee RE9Eess fnges such
asa teﬁiﬂpaﬁﬁlr@lfan@ 40yl kegesdeaibediaittel c@iﬂpﬁl‘ndk E‘Elt €oridierant) take 1ﬁcﬂﬁs@\&¢ie the range

1nclud65 tIhF vagl Hgsfort tﬂt il}%%r i l?%érlharzits of E:ﬁél)g? as \Xelipascakl%%é Jin %gtween Thus, for
exampl¢, @H2{etocy@ic ring debcril@id2s conddiging trbrm " tae4 bet¢roatgms fyaeans the ring can
contalﬂl k?’ lfo@ﬁ het%(l%) %t 18 z:m)et HE (fler stobl ltl%@!«:uh/yljan (& E e érr%grature range)
any cyc IC ring or an aP kane ﬁaV|n a nunper 0 rbon
cited @rwﬂuﬁewéms%%m pf therpylerranges peithiy Hpt ranggnpl e, " C3_8
- cycl Oa|VkNén an{ Oafnabl@%e §8R¢ yid 108 lokatds thore @8 ofie fiBe in any constituent or in

Formtﬁ%; L o l%h] or H‘#ﬁ" &@T %’HE?I? %gplw-?- ggrg%q%r%c%gl%élynds employed or

includa@ ﬁﬁﬁ@in@ﬂitﬂéﬁ,l 1ts_dém{1t_:1orﬁé¥r£8h @26@&}&& BdhdepdndpntivE Andeffition at every other
occ Sr?cteu ' stoego CQ{%ti'oEs of ISle%tlﬁ] or 1y e%ies %rneepeprmtssmﬁg grﬂ}/] astuch
romftour O seven car rro
combipatpas regdulhiplsjablrzepaennds. or oct ahydr 0azoci nyI ). Unl ess
expres SI'{!X el @b Ckich@dt (@%agpﬂt $1Rla¥yl 1sat4§)|t10ﬁa‘ri’ig g@o%ﬂfﬁkeﬁ%th from1to5

herein (i , Process es such erature
substifugiig e’ )alﬁaluﬁiea rﬁ@@@* d PPy sHbsiftion By @:W@Hb@éﬂl@é& to thsreignt such single
and mti@i?%' sistidhien (1Hé]hdi§g M@ltlpl'e s@ostnuhbrﬁatrtl@ar&ﬁle |sﬁk9 |1§k£ﬂl€ﬁlc¥1ﬂlbﬁallowed Unless
ues t he upper. and range
expregsiy] sFate&lgo g]qcor\l;gﬂryb é@b 11‘[1]1t1%‘?%1éaﬁnedf“lﬁgtue1rtd§ peésleg% PR nyaltom in aring

providee bwhainyg clibisttutiomig chiesically bHolwaisand e¢stilad in |arsgb1fe fcompouhdt 0 4
heter oa,%ngrﬁ%tero{g?c i %mé hueosﬂt{ugrg a6 g;gpelnat ﬁ?%ﬁ%ndgiﬁg) cg’n be attached

het er oa o be understood
to the r@hgfe;he( @Irg)oundavm gthp]ezr mg gachbon atogedr aging ddietpatoai, provided such attachment

is cheh ‘ihy‘r‘gﬁﬁvewaﬁcf‘ﬂeéhlﬂsﬁr?a s°t§c§?é3&m%bhncpf the sub-ranges wi thin

range. \Wen any varia .,. R 4and R 5)occurs
m)r e t H2A tonesalyse i rpigpnpe gbqqxgtoif {h@éﬂyenés(emglpyed in a reaction or

treatment step set forth herein (e.g., solvent H in Step H) refers to any organic substance which under the

reaction conditions employed in the step of interest is in the liquid phase, is chemically inert, and will
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Formula | or Fornmula or in any other fornula
depi cti ng and descri bi ng conpounds enpl oyed or
WO p@boasdl i n the invention, its definition on BPEDNS2004/041115

occurrence is independent of its definition at every

ot her occurrence. Al so, conbinations of substituents

and/ or variables are permssible only if such

conbinations result in stable conmpounds. The term
"substituted" (e.g., as in "the aryl is optionally

dissolvgy pispangy andedr dispeisertheyigpctantspng agy sagentsseas © bring the reactants and reagents

into cdn'ﬂa%{ HA8S pdFRRNne RGP R progbdst i tution by a naned
substi t uent to the extent sucgﬁem ngle and nmultip

subst i 0% {5R "Ee PAHYRGRHeTPhieE s Bt S i R |a]é‘i’?"'18$ thF fractants in a
given RadRN O fr€kméR sep & 6tGah bohtat fop weithe ah@hﬁ&ﬁc@&ﬁbﬁ@&fe&’tlve for achieving

the de§%\,§ g?g?%cgﬁ%)gv%gs?%g H{rga Sagﬁxsggl : uvtglflgrﬁ? F\%regf igh aged are used herein
interclpngaablgexdthsbrcdxpressign 'SuHdsiining b reavtips teodpenatucarity tha [dbsiak degree of
. S ¥ het erocyclic
come Y SRS gl LS COTPRURR B, e e ODVEL L )
can beThe tese heaghlxtis apjqanty @£ftrs kyfreip Fféaﬂd@m%l&ml@t el sdhe ngegtion of

interes® (dd.. rhgldQﬁﬁtk?&:ﬂt ﬁtS@Hi@ Do ?roEée@ Gndre 'kféi &glteﬁﬁlcoﬂiﬁﬁﬁls @eeéj @ H&Wer reaction
and results.In

cmpe i B B SO R BIAR T R B ISRR s eacton time i
the ab&Ade dTfthetdarlys0| A eandlpticenmumyd rdaer cireRthBlP Be HEubstoichiometric amount

of the %tage% {_%T t1P/eé§) etgcp reflcqant ﬁlﬂ)S%&ﬁ%h eclghgas gu& %@f’%ﬁ (i:nezfc’ r\olz\illﬂélegqﬁtfrlﬁ)ﬁlaaig?ut 0.001 to less
than 1 tnipde (legacﬁnomboct(ﬁkﬁﬂ)ﬁ té st EBhpbley e nate ¢fitee sbgpteof
Iamj e\rMelff g@‘y/* & ihh gllljﬁcg.\rp Aase...Ls) 9&9&&?}54%1)1 Hhaf&ifakhes a group to

suspen nd/ or disperse t
a doublesbpmd ant @ﬂbﬁ(ﬂle%ﬁ‘jﬁ that gg'lé HPYD i 6ithes i pCippeguRptien or a trans configuration

with a'fRp haithsa @k Jtﬁéi‘gﬁdmﬁhé dWuBle BOAY. e;@ﬁﬁ)lé Be PELT borddRat attaches a
COszeaCtgd? nfgrgonp caronp%%o%}),li ondtine (o gd %c a&%g $ahé bg §)§RC group is either

mean alf Ow ng the t eac
in the as gcpnflenran@a@‘tth@mn@ cortiigeatiorewith ge @ﬁ)zRG agteehpd fothe otheraod of the
double bCoHd Zggsln g%% an%r Lflogolgr%geaag ogug:rutézliel?o ug Lofrg \?/1 gcgrnlggc%nd Cﬂlﬁall‘n{l% s " bonds
enconthangésragl iscamdc fams ahths cerhypuadsf sifgy gnd, in‘tagfeds. are used
her ei ”Ah'&&t@ﬁ&*‘(&ﬁﬁl ﬁ?f?&d of"\A et} Hﬁld%ﬁ’l@ @l§l§)‘tlﬁ‘?& fo ula of a_group marks the

" mai nt ai ni_ng feaction tenperature unti e desire
point Qfé@?cé@e@@f&f@rg%‘l%?@ﬁfffSéOfd%lin%‘V@@P and variants thereof
(e. 9., 10-6BhgHoRul&H1is- - ") The term"catal ytic anount”
refers herein to any amoupt, tle;glt all ows the reaction
of interest (e.g., amdtr*"é in Step A) to
proceed under | ess extrene c d|t|ons (e.g., at a
| ower reaction tenperature) r in a shorter
reaction tinme conpared to action conditions
and/ or reaction tine in e @bgence of the catalyst. A
catal ytic amount of a reagentsféan suitably be a
subst oi chi ometric amount of ¥hé reagent relative to
the reactant substrate, such as an anount in a range
hnlrmle(eg from
Wherem the s%mslg%gﬂlttdlcgt‘eg%g‘ Pgl t(%feaﬁgﬁh[‘n) l?tper mol e of the
s u bst r AbeternTH® enanjigingd greessT (abbreyiatd Seef Liotans the (% mejor enantiomer
less the ‘7() mfn&f é?l%§t1c;n%r aThRN (o &lanMirhdie QQ&S@C(Q{C%dg 8 fﬁ'quMMf%S% of one
further denotes that that group i's either
enan“%fn‘?flagd %Pf@‘&?ﬁ‘?’i on or a trans configuration

Abbreviations used in the instant specification include the following:
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with a group attached to the other end of the double

bond. For exanple the " , " bond that attaches a
W@E@ERBR06150gr oup t 0o a car bon-carbon doubl e bond PeT/US2004/041115

Conpound VIc denotes that the CO2R Cgroup is either in

the cis configuration or the trans configuration wth

the CO2R C attached to the other end of the double

bond. It is to be understood that a structural formula

of a conpound containing " " bonds enconpasses all

i someri ¢ A&or metydf the compounds, singly and in

m Xt ur es. AjJR a2 AT e0cSKall 'jgfxg,aargdﬂylfront of an open bond
in the structural forrru a of a group marks the point

of attacHHEnPe8¥! the group to the rest of the
nol ecul e.Bz dgengayrphor sul fonyl is H3C CH3 wherein the

asterisk (*) indic the point of attachnent. The
term" % e%oér?fbg)?rie_r%ﬁ@x’éy&rgg kabbr evi ated "ee") neans
t he % najtdiu ewdity londr | ess the % m nor enanti omer.

Thus, & (G eRAnLI ORRBLEoBKARS T 05 RAAANLSaDb )

forrmtlon of one e t1oner %0 of the
ot her. AIPARGOat §bhigzahicaeloi2?-Aewdanenst ant speci fi cation

i ncl ude t]ﬂmf_qlg gmaggyé}@[ﬁ @&ﬁtyéneAl | oc or ALLOC =
al I yl oxycar bony z = benzoyl Boc or BOC =

t - butyl o@%‘&rﬁ%?‘ﬁza@cwog 4toé‘l‘r$?%7 V*utyl Cbz or CBZ =
car bobenszA(Deahdtle;nm&ma/fe@gylatebenzyl oxycar bonyl ) DABCO
=1, 4-di cycl o DBN =

5 d ez ddrdyer tenss GRisAeb AR "Day

|, 8-di azdbliPEgiel N{l\B-dﬁSC@)}Qm@éwlaﬁu@ne DEAD =

diethyla QQAW&%%@E i1 EhBRaE

di i soprop azodi ca ate =
N, N -dii s%w@pyﬂ@teﬁylaawlﬁ@dm&@%
N, N- di methyirace Nediinei@ylRyhkinide

di met hyl acetyl e car boxyl ate DVF =
N, N- di netﬁf&l‘*ﬁcr‘ﬁ%ﬂf

EtOH = ethanol

h = hour(s)

IPA = isopropyl alcohol

IPAc = isopropyl! acetate

KF = Karl Fisher titration for water
Me = methyl

Ms = mesyl (methanesulfonyl)
MTBE = methyl tert-butyl ether
NMM = N-methylmorpholine
NMR = nuclear magnetic resonance
TEA = triethylamine

THF = tetrahydrofuran

The following example serves only to illustrate the invention and its practice. The

example is not to be construed as limitations on the scope or spirit of the invention.
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Et OAc = ethyl acetate EtOH = ethanol h = hour(s) IPA =

i sopropyl al cohol |PAc = isopropyl acetate KF = Karl
woe@kme1sbi tration for water Me = nethyl Ms = neGI/IUS2004/041115

(et hanesul fonyl) MIBE = nethyl tert-butyl ether NWM =

N- et hyl nor phol i ne NMR = nucl ear nmagnetic resonance

TEA = triethylam ne THF = tetrahydrofuran The

foll owi ng exanple serves only to illustrate the

invention and its practice. The exanple is not to be

%Fife%h of w Hvdroxy

' : on 5% H2SO4

(aq.) with MeNH2 100% conversi on CHO 2. MeNH2-HCI NaCN+

100% conversion To a 5 agquequse gl-diidnon

pyr @M (|Didith veilinl 9

ng sol utji er—was—aged
i E)ur wakleNHoHed t
p

Ste

wascadded 3q.41.dbhygno-
at [20-3 o oS
0oC 1 hto0FHm@nvazsiot i
and nedtralized to pH F 6- 0% He@ous ng

(5.3 nmL). Methyl am ne nydrochlori dgpef 8shvérs@h |8
sodi um cyani de (12.25g) were added respectively to the

reacti dw afi%HBGR.aquddas sohsioh (60NGL S0t d«ars, Mgty eH-ptan (DHP; 21.1
tature for 36 h. The reagcti I Xt ure was. .
o 2 SORLASEISEHLS e 8 By DL KO0 TR MR v
cooled taye €, wed reutrgived ot ptht €4 tyd0% aqotamb metilylamined 5.6 miL) M6t} lamine
i al 0 ' , .
hydroﬁlﬁlﬁﬁ:ll@w&&%/%Q% ?&ﬁ%c%&; (glr% 5@%6 ?%’Feﬁ {ésESCTtlbgy E‘rl)gtﬁ% Fﬁ%tgﬂ mixture. The
resultlpg ’solgmg?)vae §ged31t 19pm tgmppRratyre Aoy 3@,{3(
x 150 mL). The combined organic layers were concentrated to a total volume about 150 mL (assay yield
about 91%) and was used in the next step. 'H NMR (CDCls, 400 MHz) 8: 3.81 (m, 1 H), 3.45 (m, 2 H),
2.47 (s, 3 H), 1.90-1.40 (m, 6 H).

I 1epction mixture was extracted by IPAc (6

Step 2: Preparation of w-Hydroxy N-Methyl N-Boc-aminonitrile 4
_ H—
OH O
CN {Boc)-0, IPAc CN
100% conversion
HN. _N.
Me L Boc Me |
3 4

To a solution of w-hydroxy N-methyl aminonitrile 3 (0.2106 moles, 29.95g) in IPAc
(from Step 1) was added (Boc)20 (48.3 g) at room temperature. The resulting solution was aged at 30-35
°C for 2 h (100% conversion by 'H NMR). The reaction mixture was cooled to 0-5 °C and
5%NH,0H/10%NH,4CI (35 mL) was added. The resulting mixture was aged at 10-20 °C for 3 h. After a
phase cut, the aqueous layer was extracted with IPAc (80 mL,), the combined organic layers were washed
with brine (50 mL), and then concentrated and solvent-switched to IPA (total volume 230 mlL.), which
was used for next step. '"H NMR (CDCls, 400 MHz) 6: 5.18 (m, 1 H), 3.64 (q, J = 5.7 Hz, 2 H), 2.88 (s, 3
H), 1.88-1.75 (m, 3 H). 1.65-1.61 (m, 2 H), 1.49-1.46 (m, 1 H), 1.18 (s, 9 H).
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Step 2: Preparation of w Hvdroxy N- Mt hyl

N-Boc-am nonitrile 4 (BOC) 20 | PAc 100% conversi on HN
woR00Fo6m0s0l uti on of w hydroxy //-methyl am noPCT/DB1004/@41115

(0.2106 noles, 29.95g) in IPAc (from Step 1) was added

(Boc)2qg (48.3 g) at roomtenperature. The resulting

sol ution was aged at 30-35 OC for 2 h (100% conversion

by 1H NVR). The reaction m xture was cooled to 0-5 C

and 590N\NH20H 1090NHAC1(35 nL) was added. The resulting

m xture was aged at 10-20 OC for 3 h. After a phase

Step XYL, ThE. @ ﬁgggﬁﬂé,cgg)g,gnﬁ@g% gxtracted with | PAc (80

o), the conbi ned organic ayers were washed with:
brine (50 nL), and then concentrated and QH

solvent-switched to | PA (total volu 230 whi ch
was usdd fogr neXdHstep. 1H NVR (CDCl 3 ) d:
5.18 (m 1 H) 3. 64 (q, 507 NEGH is, 3
H)y, 1.88-1. B .J_bbJ_bJ_( 4@01:146
(m 1 ) 1. 8 (s 9 H) .1PP%par ati on| of Hy oxyéin ding 5
50% NHZOH 10086 . N. | convéPRYEEIPNBoc To aysol ution

of N- Bod- BeEnoniMe@id e 4 (0.2106 ol e§,B6G 03 i n | PA

(total volumd 230 nL) was added 50% hydr oRyl am ne
(16.2 nL) at anbient tenperature. The resulting

S ol uti oR, a%ﬁm%g@ﬂ]v Bbe Qﬂmgﬁ;trflgﬁ ((?’23!?)6 JJ“& 5 e} inQPA éto%aévolume 230

xture was then concentrated sol Ven -SsWitch C
ml) Vf?éﬁ‘llfi&ﬁ oP%dfigkyleming £ 9 Zmlaz P@h@ntzgep%)u,e Thsi rewltwagolutwn was aged
at 60 WSRE 3 hNTHeeachBxXinixdire fas thbh MWEnt&ldChRl soh@Bt-dWHtehedo méthasol solution

(total §£‘§11r1m§23}%mg9 ggﬂ;b ?H%s ésk%al)ir}sﬂl%%%H%t’(:%f}}l%ﬂ\géf(caﬁbgoé @/ﬂH@H% 7133 (brs, 1 H), |

4.84 (bds, 2 H),QQ644§(1,8% iz 1) a;ng Q12 B 5(7{2;@,3 35) 2C.gc|1(b49, 1(1), 1.92-1.82 (m,
, . . ndi ti ons: umm:
1B, ggﬁlasi,](mm H(]ES]Z%SQBXH%I é} r%r%? d?gzrr%gr ature: 30 C

HPLQ}@n@it,i@nsoﬁolarfmﬂ@mex VB BP0 v 4 Pam;clenperniye G0 HiPDatection at 210 nm;
Mobﬂé ﬁld\@@\h% @31 8, qﬂb/mt:N (%9 erdléxﬁ) do( 1@( :})/{’B)]tg 1890 8V 5 &, 10:90 hold

for 5 % gé%tﬁgg 1 I{-_‘Mé@) R&etréo sqg:opﬁ_s; ﬁ]pw Raﬁetl é'ﬂ-t e eﬁgan t1rge¥ ?deomme -

6.152 afi@ehd®.256 Minkfe (tWoshRs) and 6. 256 m nutes (two
i sonmers) Preparation of O Al kene Am doxi ne 6 DVAD,

Step 4':\/E(}| Preparation of O-Alkene Amidoxime 6
_ OH _ OH
MeOZC
NFa DMAD, MeOH N2
N 100% N
N. conversion N CO.Me
- Boc/5 Me - | Boc” Me ] 2 i

To a solution of hydroxyamidine 5 (about 0.2106 mole, 57.93¢g) in methanol (total
volume 230 mL) was added dimethyl acetylenedicarboxylate (27.10 mL) at room temperature. The
resulting solution was aged at room temperature for 16 h. The reaction mixture was concentrated and
solvent-switched to cumene at 40-60 °C (total volume 430 mL). The solution was used in the next step.
'H NMR (CDCls, 400 MHz) &: 5.82 (s, 0.28 H), 5.73 (s, 0.72 H), 5.44 (brs, 1.77 H), 5.25 (br s, 0.56 H),
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. 100% conversion -N CO2Me _ Boc' Me To a solution of
hydr oxyam di ne 5 (about 0.2106 nole, 57.93g) in
woreaokassh1 (t ot al vol ume 230 nL) was added di neP¢yUS2004/041115
acetyl enedi carboxylate (27.10 nL) at room tenperature.
The resulting solution was aged at roomtenperature
for 16 h. The reaction m xture was concentrated and
sol vent-switched to cunmene at 40-60 OC (total vol une
430 nmL). The solution was used in the next step. 1H
4.61 (hINRIY, EBEA(30-84 B0, M4z(p, 2016 1), 872 (s52. 10 H2.S.G9)(5, 05347%4D), §.62-3.58 (m, 2 H),

2.73 (s?o §3%71§%4z416(1%’f 1.5 1’52?31 Jr'h% 15472(5 9(}!@)” 193 18076 :ﬂ{%4 61

HPLC2ondgtiqey: Codurgg Z@gbax,dbg@ﬁ 2.‘5 x 46 g}gl g‘ eglgeretﬁfe DgecjngI(l at 210 nm;
Mobﬂé Bhas0 084 A‘c? H,PO, ZA)/M%CN%B)l @rsld)ent H090AY/8D t§ 100 évetf)5 min, 10:90 hold

for 5 n@m Wrﬂ% to %}% )/(B}&veéo %@u{%‘ lﬂo%% F’f’i‘ﬁﬂ’go ggtlﬁ%l L Q%r%]e? amidoxime 6-

12.051Gnink¥et, @2 Bi Dmirdtes Za6b ud.6:Nbbi | e Phase: 0. 1% aq H3PO4
(A)MeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15
mn, 10 90 hold for 5 mn, 10:90 to 90:10 (A)/(B) over

RyRaidne 7l ml/mn. Retention time:

am doxi me 6- 12 051 m nutes, 12.315 m nutes, ratio ca

3.6: 1. Pl¥daration of -Pyrimdine 7 OH NH. MeOoC

at 30-40% overall Ove CO2Me (HQom OPP 1) Boc

A sal Me@yC of al kene am doxi 6 (gbou

0. 2106 nol eﬁ"qu? 918) in gl 804t ot al brlﬁl_)

wag heate C (i ‘ t

The react|i on Nn Xture was$ BHeorcoobled t N

co centr&Led to aG@sMp|valoomBHRE0 ni, then dil ut

wi t|hBEEOAC Qg m.), and cooled to 25-35 NG, 5% S leum

bi carbonate (380 nlL, about 1 equiv.) B@& tHYR & owy

added, and the resulting solution was aged at 25-35 0C

for 0.2 Rutifh beo-afkeRNASE:EHE 6 (D& (DZIQ@EHOE:S | @)93 k) iM@Smene (total

extracted with 5%s dlugnblcarbo 35‘]’?}1‘ a%g‘ h
volun i) ghhsheaedgdeh s Uaes Brpen 2l TE tyge was then
coolecH@Iabdu@ 6@, TorceBirat@nd agothirvaline @50 ynl Fthed\dilftai mth’ZBi@Aﬂ.@SO mL), and
cooled to 85 %9 UBI 9 %%ogm%%ma%bongtx %3% n}ﬁie ragou\{\@%crflﬁg ) Wast tﬂerpglé)\gl? added, and the

resulting solution was aged at 25-35 °C for 0.5 h. After a phase cut, the organic layer was extracted with

5% sodium bicarbonate (180 mL.) again. The combined aqueous extracts were acidified by 5 N HCI to
pH =2-3, and extracted by EtOAc (3 x 250 mL). The combined organic layers were washed with brine
(150 mL). The organic solution was concentrated and solvent-switched to THF (about 30-40% yield
overall, KF about 100-150 ppm). '"H NMR (CDCl;, 400 MHz) &: 10.66 (br s, 2 H), 4.77 (m, 1 H), 4.01 (s,
3 H), 3.72-3.67 (m, 2 H), 2.77 (s, 3 H), 2.20-1.55 (m, 5 H), 1.48 (s, 9 H), 1.43-1.35 (m, 1 H).

HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 ° C; Detection at 210 nm;
Mobile Phase: 0.1% aq HsPO, (A)MeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15 min, 10:90 hold
for 5 min, 10:90 to 90:10 (A)/(B) over 10 seconds; Flow Rate: 1 mL/min. Retention time: pyrimidine 7 -
9.905 minutes.
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(150 nmL). The organic solution was concentrated and
sol vent-switched to THF (about 30-40% yield overall,
WKR00aloanso1 100- 150 ppm). 1H NMR (CDO 3, 400 MHzRCBHUS2004/041115

10.66 (br s, 2 H, 4.77 (m 1 H, 4.01 (s, 3 H,

3.72-3.67 (m 2 H, 2.77 (s, 3 H, 2.20-1.55 (m 5 H),

1.48 (s, 9 H, 1.43-1.35 (m 1 H). HPLC conditions:

Col um: Zorbax, Rx C8 250 x 4.6 mm Tenperature: 30

C, Detection at 210 nm Mobile Phase: 0.1% agq H3PO4
Step & A) Me CitrdpatiofniRiseesyl-PE@nidide §A) / (B) to 10: 90 over 15

mn, 10:90 hold for 5 mn, 10:90 to 90:10 (A)/(B) over

10 seggnds; Fl ow Rate: 1 ni/min. Reterd$@n ti@e:
pyri m dine 9905m ut.e ation
id ne 8q &n%rsga /T 8‘%'3
. 100% copver gi

ti R ef pyM
o 09 r%?a\ge Hon THF 275 'm L)l was

sl owl y_pdded TE@(S? 8 nL 3}% ? e
sanBotT neMsat D-5 0C over 1 h. The re th n offution
was aged at the same terrperature for 4 h. The solid

was fil g][s:gﬁi(?% %qp Washed %%ts Tb 5503/ 2)3)9% inolet)Gn THF (275 m

conbi ne ns werwe CO rate
L) waggpwlg addediifiAc3éd mlo angMseh@ll.- O(mldtaathe vahasiree 20 Y@.Jver Th. The

resultihf) Soldtion WS X}ged@l'fhle e t@ﬁpésrgtsféqgm qlhs s4 d%ds me}%%ga\g%ﬁgd with THF

ot assi um car hgnate (12

(3 x 1fanDiriae qomaine {THEAtionY WP 6oncomiEsiedgad S%\Yenf wt@ach@ methanol (total
volumé Q(IpﬁL)itI’d i tfigesyd-ph@nidine APREth&ToE §h1kon HB'S- Gdded E&@ssmm carbonate (12.5

s 0o BT R g RS L8 L S L R Bt

(monit:b&%bb HPE).(The Geantign miaxsiradahacintraizel] tolpEl + €S bly 5N CI, and concentrated

toa to&?%ﬁﬁ@ﬂ;oﬂpﬁom rl?%tb?{He PIX)O E{L%s %@dgé cﬂ?“)resui[lng Exgbtlon was extracted

| ned organi € [ayers were: was
by BiQA9 (3 x¢@fhmbhil heewebieaddragpiceiars-veus weshedwiti bl 50 Bhi concentrated and

solvenbywﬂhecﬁtd)(DMF NSy Phdrluct (WMREOEMER ShBERQE aérRehtddnn 1 eQHMr¥m the
mt he sel ectively hydrolysis of the

et Rk i1 PSRNV i s Y affecs C
(monitated 69 BIENIQE upHDAIOted1€d). Die EdnbiviRaticH df |b1sﬁﬂegll§§gﬂuﬁnﬁne 8FR®MF was

oo SRBEEY 32008 SERSHL YL OALELE (o RE VS g s

Hz, 1 Wiz R4-¢:15 1, DED), G5 (s,3 1D, B0 (s43 A3 209, (s,B H72.81 &dz3 HY, 2HPR;2.11 (m, 1 H),

1.90- 1476%% f‘gﬁ%@gf&{hﬁ éjf,(zzsPPZL%ZH)l,1 ?msol(ib 3 H, 2.99

HPLC condltlons Column: Zorbax, Rx C§ 250 x 4.6 mm,; Temperature: 30 ° C; Detection at 210 nm;
Mobile Phase: 0.1% aq H;PO4 (A)/MeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15 min, 10:90 hold
for 5 min, 10:90 to 90:10 (A)/(B) over 10 seconds; Flow Rate: 1 mL/min. Retention time: trimesyl-

pyrimidine - 14.140 minutes; bismesyl-pyrimidine - 12.760 minutes.

Step 7: Preparation of Seven-Membered Ring-Pyrimidine Mesylate 9

MsO @)
AN OMs e in in
SN OMe Cozme COMe
Boc/N‘Me 8 ©

N\ Me 9a
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1.90-1.76 (m 2 H), 1.46 (s, 9 H, 1.43-1.35 (m 2 H).

HPLC conditions: Columm: Zorbax, Rx C8 250 x 4.6 mm
waeopessbure: 30 C, Detection at 210 nm Mbi PeT/BRES€041115

0.1% aq H3IPO4 (A) MeCN (B); Gradient: 90:10 (A)/(B) to

10: 90 over 15 mn, 10:90 hold for 5 mn, 10:90 to

90: 10 (A)/(B) over 10 seconds; Flow Rate: 1 ni/m n.

Retention time: trimesylpyrimdine - 14.140 m nutes;

bi smesyl -pyrimdine - 12.760 m nutes. Step 7:

Pr epar @b h eslugén BewessyMpydnaiied SR0.0002Pyidler 4H.908) MIRYF el volume
300 nﬁwzﬁl\z}gg@%mw c?rkg&ge.(gi?:%% %ﬁeén glgerétgtteo ‘Tge ge&llwﬁ% slurry }yéls aged at 55
°C for Bi3SNEE Pl copwersion )i HIL.B. ABer®eD Geumlizsl, to 4i8 =00 r¢a|qt1@\;ﬁ1xture was
dllutec§ \%1%1: ?8 L%e 891‘21{&!73 w%@ﬁ’ﬁ&c@ §%.?_ﬁ ﬁi? Uﬁrﬂe%%ﬂﬁ%@amc layers were

rbom rrpera ure esul ti ng s | Urr
washegygygh ag@mKZasﬂOe LY THeorsapicayer yRomnessHyed ighe dsife mpldé\;t Half of the

crude ﬁg&&[ wQseﬂu%gie&‘%rfnfsﬁgé a?f%fcln‘ttc@luﬁﬁ'l| (Sﬂl(?&: gel, RBxah@IROLOD: 1) to afford desired
O N

produch(OERSSLE RIDGRIIge )3 SOAORBP AU gygathyield g o cyclize
produdt/@faBowa s fedierd dridctihl TENKR (CDENN 400 Y Hz e compaind 9: 6: 3y3d(m, 1 H),

c t dugt
Y N R T e
2 H), (4 (s ), gett (mhiebnfer coletp@il 92; 11136 ffoos alfH)o? B0-8é8{hredl H), 7.31 (dd, J =
8.5, 5@@19‘12;‘1—% .19 6%510% 9%@/946119‘6( f}@') 2@3 ﬁ%o%n dH)4@/z‘b%/°3 23 (m, 1 H),

from DH clirze r oduct

2.23-2{08 (abbth 1ﬁ9%7§f(ﬂ?ei1 O ekt Gh 1 I@H‘l H\W od B, 1406 M)
HPLC %Qﬁdu&%‘ﬂ%lﬁ}gn %ﬂﬁlx e @8425(orsa 4.4 nifh; TePp@anufe30 1CHstecBioR 8 210 nm;

MobllQPlziee 8. 1(7521% I;ﬁPOs ‘g_}/M %rzeiseng 1% (@(E)io i049(§ %Ver gi 552 . 10:90 hold
for 5 ndin,214: 907 9 16-)A )/ (BD6vee memfd E»law Rbtk: Bﬁ)L(Ibm Betedtidd)time: the seven-
membgféfg%ﬁgz?y?gjéigé @%@1%@15.9 mngl ei h%fseg(an %jemgeéeq_ﬂfgg—p)%nhgine 9a: 13.141
minutd53 .40 (m 2 H), 3.45-3.23 (m 1 H), 2.23-2.05 (m
J&étgx%?&ve%?océgﬂre &SII%LI Lol %Isgj el@iﬂl H&éﬁl Th a"&)lutlon of bismesyl-

1 47 condi ti ons:

pyrimidize 8165 mEop lgepranerk mEy Wzseﬁdﬁd hl%pqwﬁer atEeRTR IR ErRTe. e resulting
mixturEwaPRde Gt 69NC & 421 PndWahctibh Biitigre RREERH cblddfo asbntBRE¥ature and 1 N

o A A b i, R D e ek Bed AT o T
combildd SeaRr wii @awh&aweh brineMdndrisinrtondeetraat. Toaresidnewastfueified by flash
chromg’t%grg&l%gilﬂgg gee?, hexane:EtOAc = 2:1) to afford seven-membered ring-pyrimidine mesylate 9
(45.6 mg, 85%). "H NMR (CDCls, 400 MHz) 8: 5.34 (m, 1 H), 5.22 (m, 1 H), 3.93 (s, 3 H), 3.51 (s, 3 H),
3.47 (m, 1 H), 2.97 (s, 3 H), 2.20-2.05 (m, 3 H), 1.90-1.65 (m, 2 H), 1.44 (s, 9 H), 1.24 (m, 1 H).

Step 8: Preparation of Seven-Membered Ring-Pyrimidine Amide 10

)iom _@ Q)i( ﬁ

COzMe  EtoH, reflux
86% isolated yleld

/N\Me 9 N\Me 10

Boc =
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ring-pyrimdine nesylate 9: 13.969 m nutes; the

seven- nmenbered ring-pyrimdine 9a: 13.141 m nutes.
Wa@\RaosoaEdi ve procedure using LiH was al so enpl BgpUS2000041115

a solution of bisnmesylpyrimdine 8 (65 ng) in di oxane

(1 m) was added LiH powder at roomtenperature. The

resulting mxture was aged at 65 C for 4 h. The

reaction mxture was then cooled to roomtenperature

and 1N HO was added to quenched the excess LiH The

sol ut i div asaBitiex bff eednedentietdd rifg @AGm{@nemésylate)d, (6 h@01347 moles) in

EtOH(Emes a‘&ﬁ%ﬁ[‘f}ﬁ r!)k%)ﬂ%ﬁég%ﬁ@é@%§ 661 04¥H4t1 gnoger e reglﬂﬁlngt J?)ﬁ.ﬁ]ion was

concentrate uri
refluxdorr b Gr eoprgrsien by HBIaC)g ghe repriion HEXEeCRe cencgntl_‘@}edtt@ about 20 mL total

volundf #n@ rsd nﬁ%ﬁ!ﬂ@ﬂ@ WResReld. oRgk rB%lltin@ sgléllﬂ@n weESHhad @o;ﬁbrﬁxé%ﬁmu 4N

HCI (]251}1212) e@ﬁ wqger'_bo ml.?) gger(asp%la§ cpb, thegqt)sepuf giyerswagéaﬂz]l(?xg;cbte(dﬁy1th EtOAc (25
mL). Theldbmbide®drghiic laFerkhvere2vagitkd 2vifh5t 1] MICI 3209p bride @01, B.566 ), brine (15

4.(s, 9 .24 1 . LSt :
). Bk OO e Seion bl B VP CRatts diomeqro gy vas slowty
added @vthe bpla@RMYeIEL IDH he rasfilting s186Y v saged btedd § Cdbrdl . The MystBtige solid was
ﬁltere@gﬁ \b@h&p\;ﬁ’h ﬁex§1‘fé| E{b'/ﬁg . ?fso%?f‘éec‘ihéﬁﬂg% 3 gg.\um with 1}1trogﬁn sweep to afford

rin rimdine nes
r@

seven-fe gngroyrinygdie a@tﬂéd_zﬁi 39 gjéﬁ bEﬁIz(}P&M%é HS\M@@C@% 400 MHz)
5: 11.85 g@ﬁxl{)@kaﬁ@)} 5, 011@), 1788 Whrls] (!ﬂQH§07| ﬂt(hpﬁ Hyesod &f btl% 5‘42U4 90 (m, 2

A ERddR I Boch 20 o sh T L ath B .o

I—IPLCTdond)florEt MGmmHB)ﬂaﬂdRﬂdC8 780 % 6 ning Mehiperagirs 00 61T DetestdS at 210 nm;
% by ) ( , 1d., wat 10, .
Mobﬂ%gnga%g /92 ARY ﬂptﬁ ééé gﬁl‘{ ® %é\éée'}'ggguls E(fég}bﬁe)rto j\‘ggo YRL 5 rdh? 10:90 hold
for 5 rhiaclO:- Wi Bad@ e/ (R pyer EO @QHC(SQEOWLRM@ Thd-/montietvaidon time: the seven-
b%&iﬁﬁ Arﬁ}{ﬁxéiov‘@i sied wth N HO : 20% brine
mem éﬁyB %bﬂl\r/iiﬁne (15 rrL) The organi c sol ution
vvas concent rat ed to a total volune about 30 nL. Hexane

Step 9( 70 L py, ti&l EFeYenadelaslddRihfLevSaidiHe | GRIOM r_c;_éhl(;hde She11

resulting slurry was aged at O- Cfor 1 h.

crystalli@e solid was filtered off, washed with

hex  Et acuym w th F
ni tf ogelN" s

HRLC b7A9 H
(b

ri ng- pysdni
NVR l:i ) s
0.5 HN_7.68 0Obr s, 05H) 7.31 (m , 04(m2
80540M9r9-@(m 2 H, 4.53 (m 4552335( LM,
287 (s, 2.20-2.15 (m 3 H), 1.90-1.40 (m 3 H)

%587 ( j"b & soll_QlonrA_tP !E'hcl z?co{z]t% ég S ggﬁ Wéoggﬁﬂclg& &as (?(5’35% 0@1478 moles),
at -30 MbBP Pl I‘Pﬁacseevel@mi%)mp m@ammédﬁ\t)d\b@ﬂb 1B)yys@himd saidt 0.8500 g, 0.001846
moles)gxgésjcga&é& o (R HE10E: A Qu@NEL 353 Borc. ik 1%9111%%' sglution was slowly

warmed to room temperature over 2.5 h, and aged at room temperature for 0.5 h (100% conversion by
HPLC). The reaction mixture was diluted by EtOAc (7 mL). The resulting slurry was aged at 0-5 °C for
1 h. The crystalline solid was filtered off, washed with EtOAc, hexane, dried under vacuum with
nitrogen sweep to afford desired product 11 (98% isolated yield, >97A % pure). "H NMR (CDCl,, 400
MHz) &: 12.35 (s, 1 H), 9.96 (t, J = 6.3 Hz, 1 H), 9.51 (brs, 1 H), 9.19 (brs, 1 H), 7.42 (dd, / = 8.5, 5.6
hz, 2 H), 7.19 (t, J=8.5 Hz, 2 H), 4.92 (dd, J = 14.5, 5.1 Hz, 1 H), 4.71 (m, 1 H), 4.57-4.45 (m, 2 H),
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for 5 mn, 10:90 to 90:10 (A)/(B) over 10 seconds;
Flow Rate: 1 niL/mn. Retention tine: the sevennenbered
w0 200g/0opni mi di ne 10 - 15.467 mnutes. Step 9: PCT/US2004/041115

Preparation of Seven- Menbered Ri ng-Pyrim di ne Am de
Hydrochloride Salt 11 O O N e 10 NH?CI~O Boc Me To a
sol ution of ethyl acetate (3.5 nL) was bubbled HO gas
(0.5389 g, 0.01478 noles), at -30 to -20 OC
N- Boc- seven-nenbered ring pyrimdine am de 10

3.52 ({, dr=ylsitSallld)] héd (S,o/l * 510 HZ, 350,23, (bOd, UCLBAGHAOI S ). 9NAI2 (m, 1 H), 1.90-

e Iytion at -30 to -20 OC
175 (%Egh?,elgﬁﬁtf)@ f%%gﬁol i

tin ut i on oWy warmed to room

HPLG conhigiprase Gplemv@rb% Bx k8 220 4 &gerd; Beampersbne: 38 bk Patectiam at 210 nm;
Mobilk %asQ P19 af W(%?Me@}ﬁ%a@ rGIQMeI'ﬁIF’Mo (Ay@ﬁ) t()q@@b 0P8} 15 min, 10:90 hold

re was e.resu
for 5 @%%?‘Q‘?P RS- 19 fRdBRve-L Sefen%?l(ow Rpté: #H}&/@Pys&%ﬂnlﬂpmgme the seven-
membSRH ridg pasmidide hedechl@ide, saveB h@ t dwhiixedt OAC, hexane,
dried under vacuumw th nitrogen sweep to afford
desi red pr oduct 11 (98% | soI ated y| el d, >97A % pure).
D GILC 4 | el (434 inbi) aran\QB3{ht/drox]v-4 -0X0-

4.92 (dd, J =14.5 51 H, 1 H, 471 (m 1 41 4nmm
4.57- 4, 450(m 2 moeoaz t, 3 514.5 H),72 652)ﬁ92Ng =
50H23 2 2ouger df ) =1 6 he, 1 15,995 1. 92

iFHFS THFS (m < 1OBO | (
1 41 1%' HPLC @IOE%IU Col

Rx C8 2582 x46mn Tenper at uj£: 3OOC
210 nm Mbbil e Phase: 0. 1% aqg H3PO4 (A) MCN (
Gradient: 90:10 (A)/(B) to 10:90 over 15 mn
hold for 5 mn, 10:90 to 90: 10 (A)/(®) over
seconds; Flow Rate: 1 nl/min,

8. 118 m nut es. Step 10: Prepar
[ (4-f1 uorobenzyl)am nol carbonyl
4,6,7,8,9.10- hexahvdropyrl m don, 2-N-

al azerin-10-yl)- My ' . LA -tri me®s “ﬂ%nedl am de 14 1)
11, 4-NWM O Et OCOC 2) I\/b2NH4 N 3) HCI OH THF M oN
l\/tqu 12 0Q » 14 ~N

\
Me
To a solution of acid 12 (96% pure, 122 mg, 1.000 mmole) in THF (3 mL) was added

ethyl chloroformate (92 pl, 0.104 g, 0.960 mmoles) at 0-5 °C. Then, 4-NMM (106 pl, 0.0971 g, 0.960
mmole) was slowly added to the reaction mixture at 0-5 °C. The reaction mixture was aged at the same
temperature for 2 h. The pyrimidine hydrochloride salt 11 (79.4 mg, 0.200 mmole) was added as a solid
to the mixed-anhydride solution at 0-5 °C, and aged at the same temperature for 5 h, and then at 5-10 °C
for another 2 h (100% conversion by HPLC). Dimethylamine aqueous (40%, 158 ul, 0.141 g, 1.250
mmole) was added to the reaction mixture, and the mixture aged at 10-15 °C for 1 h, wherein the reaction
was monitored by HLPC to assure complete conversion. The reaction mixture was acidified by 2 N HCI
to adjust to pH = 3-4 at 5-15 °C. EtOAc (6 mL) and brine (2 mL) were added, respectively. After phase
cut, the organic layer was washed with 1 N HCI (2 mL), brine (2 x 2 mL). The organic layer was

concentrated to a total volume of 1 mL. Hexane (5 mL) was slowly added over 0.5 h. The resulting
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Me Me To a solution of acid 12 (96% pure, 122 ny,
1.000 mmole) in THF (3 nL) was added et hyl
wa@hbdoswefsor mate (92 m, 0.104 g, 0.960 nmol es) PECT/OSH04/041115

0C. Then, 4-NWM (106 m, 0.0971 g, 0.960 mmle) was
slowy added to the reaction mxture at 0-5 0C. The
reaction m xture was aged at the sanme tenperature for
2 h. The pyrimdine hydrochloride salt 11 (79.4 ng,
0.200 mmvl e) was added as a solid to the

slurryiwax @gedan 0y dCifokel 1s dihel tﬁyﬁtﬁllhﬁdé sdliid Sva Glteradof f agehkdavitt le@ane/EtOAc (5:

T TN I TR TS
NMR&@D@bU@()@ﬂI@% 158 (1 1 Hp 91!41brgs,., 1 1,251 (ddvd|=e3.5, WefsHa dd®d7.00 (t, J =
8.5 H£ Qfﬁ)hﬂd ﬁ)‘??tl' 1905.5% {ﬁd“ﬁe’m @n@'o e 1, 4% 'Edﬁ ?9% 536 6 hQ 11 ,4.52 (dd,

rein reacti on was nonitored
= 145 6§d%ul @)cWétfe Eb%\léﬁé%hm Y -S4k $BhGnd !x-ﬁf @r%s (s, 3 H), 2.23-
2.12 (ﬁ@@}l@é%%fsle(% ,by1)21.88-HB (+ha HﬂJ”E)st to pHd— 3 4 at 5-15
were a .
HPLCrcegﬁfsefs (3%]1&9‘“ %‘eaér E’b %33{? & %% gy Remperatig: 38 | Sy Detegiisn at 210 nm;
Mobila@idved. Wb bl HIPO HE)/ MeZNiB);, Gradiemeod; 1 (A)fﬁB)"tb)lO o0 beer 15 min, 10:90 hold

for 5 %119 ﬁﬂ%(g:( tg lﬁg%?gﬁﬁ%\?‘@ o%%%%”ctoﬁ ! Ef%af&?a ao%@f/ éf)hen 1%t1me the title
ComP¢1?e1éll.Eti121@%1IruimwyS-\/\/as aged at O 5 0C for 1 h. The
crystalline solid was filtered off, washed with
hexane/ Et OAc (5: 1), MIBE,_ dri ed under vacuum wi t h
nitrogen sweep to give th%X 2con‘pound 14 (75.6 ny,
Step 182%) . WD&NROI{MV&DX%NCMMM)anﬂmnMe33 (s, 1 H, 9.41
(br s, 1 H, 7.38 (dd, J =8.5, 5.4 Hz, 2 H), 7.00 (t,
J =8.5 Hz, 2 H), 5.40 (br s, 1.#peMeNI2@q((@8ea) =

14.5, 6.0 Hz, 4.60 (dd, &.sNddDH(pHGdiGstd2.5-8) H) ,
4.52 (dd, J-14,63Hz 1Ij)Me,q5.,?,ﬁ;| )J = 14.5,
11.6 Hz 4 , 2.98 (s,
f‘%é"hl)%?@i ) od f ]@f eq’ -
8 1. 40:4@m 14 H) c nditi onsooc(t}p,lt@mw Zorb X, CN
C8 280, Snvérsibn Te”per ture: %O%gﬁmvgglt)@c“ on [at NHMe
2410 nm Mobile Phase: §.1% aq H3PO4 (A) MeCN (B); 3
G adi ent 90: 10 (A)/(B)‘ to 10 90 over 15 mn 10 90 -

hol d f 90 to A B) over
second aFﬁW?Y/\% %% - AQYCQH § th (ﬁé% Lgﬂs"f‘ deq ‘H%PWlfen%‘l dihydro-2H-pyran
(5.000 ligh ke 30 ﬁﬂﬂDEtUSDdSS 2€. Fhelr2sultth} solutiott @ agbXBMVRLIninZat Hle@pmd temperature.

To thlerﬁ%? ?}é ﬁx_)égrg w%s ?c@- g'lf(% aju}éﬁus %/%L)f\% ag‘e Eap%jf‘o i td4| he % @ 5 1’Csand the pH was
adiust6 topH ABKIBiLh FOMEONENSE] (ea . WM%/uemmm Y Ba@NDHE (0 eq., 3210
kg) wiGdded to the reaction mixture and cooled to 0 °C. In another vessel, sodium cyanide (1.0 eq.,

2.913 kg) was dissolved in water (6.797 kg) to give aqueous NaCN (30wt%) solution and cooled to 0 °C.

The reaction mixture was charged into aqueous NaCN solution for 1.5 hr (exothermic) at 0 °C. The
resulting solution was aged at rt for 2 h, and then the conversion was checked by "H NMR analysis
(reaction mixture 0.1mL + D,0 0.5mL: conversion 100%, 83~86% assay yield; sodium salicylate was
used as internal standard)). The aqueous reaction mixture was washed with heptane (20 L) to remove
side-products. The water layer was extracted by IPAc (4 x 35.8 L). The combined IPAc solution was
concentrated to a total volume of about 50L, which will be used for next step. '"H NMR (CDCls, 400
MHz) &: 3.81 (m, 1 H), 3.45 (m, 2 H), 2.47 (s, 3 H), 1.90-1.40 (m, 6 H).

- 69 -



10

15

20

25

, OOHIl OH3035C 1 hCHOOCtort, 2 h\ CN
100%onversion _ 100% conversion NHvMe - 1 2 3 To a
woMMHASO4 aqueous solution (14.3 L) was addedI/us2004/041115

dropwi se 3, 4-di hydro-2H pyran (5.000 kg) for 30 mn at
30-35 0C. The resulting solution was aged for 30 mn
at the sane tenperature. To the reaction m xture was
added 40% aqueous nethylanmne (0.2 eq., 1.04 L) at 0-5
0C, and the pH was adjusted to pH = 3- 7 with 5N

Step ZaqueouPrdatddof 68w-HdRy N)MethEtNIBbarhinenikies ochl or i de
(0.8 eq., 3.210 kg) was added to the reaction mxture

and cool ed to . hn anpBidyey vessel, cyani de
(1.0 eq., 2.918 k)" s@o.‘sset\geﬁiln ter (§.797 kg)
to give aqueo (S'GW—%—SﬁI—Uf a Bdied to 0
0C. The react] ogyni xfure Wi 19ar ged| i nt

_agueous NaCN
solution for 1.5 Me {exofREFPHY) at BoC. "Nig

resul ting sol ut|§)n was aged at rt for 2 & and then

t he conversi on was checked by 1H NMR anal ysi s

(react imen Jukby 51%) gycirm-y Nt agmgtgﬂ-rtﬂlé:b‘)@\?} 51) %io@e@ ’ﬂ-%%g, based on
86% assay sodi um Sal i cyl ate was used

; .
85% yuﬁq EPmdy AR ééld)ﬁ)om g4 étea)q‘ﬁr’é&G%Edrdé%Pd‘tlﬁe&HAﬁ{%)L?P]é‘“%%f (Boc)0
(1.05 ms&@d nwmshmmtga Be30¢ 290°d Jor BO miire MAY s @ tifkesofitiof Mat Ssed at the same

e IS GNP ENY SRS, A S BT o
4. S%WW 6219 Lo@eparaghiyghixing [12.5lgeof 08% dqdeons NEXQH, St =28, Cl, and
50.5 g%té}g/ﬁ 2()GBGC %h?_ﬁ%glﬁti tlﬁje \6§s a%g‘d é% s]aglle_')cemp%raﬂée &\r& néht After a

phase F’t’te%‘ﬁ a%ep@fdam Wi Wa‘%t@fwy IRAR/éHify)l The @@@n@ﬁmemp fayp1 wasgvashed with
IN aq(d3RENZOHKB 200 §5atQ@ °2 1b%\éq@4u& WACNHIOQ Y. ENindM89%dw/w brine (12 L) at

conver si on f w hydr
the sy TERRERGR aFhequTd 1 8 25y Sl 00 ke T4 orm D¥B A3 ol MR
(CDCBMOBMHMSGB A8 o, areV3.64 (y, VBACT H5Q H), 2.88 @ HaIt88SIL Ay, 3 H). 1.65-

Lo1 (P REIER MEPIOTISEO IR £ %) "ar 807 35 0C for a0

HPLCreonditidryeColamuy] Zorag. RoC8125bn4d hasn;digegerature: B °Gdbagection at 210 nm;

r f

o B T e O B8 AR S PRI SRR g 1090 b
for 5 rﬁm 19 %52 PRA0 6/ B Rv% 40 sepomisyFlgy Ragod awdreivy RetpiiaHimerfoythe Boc-
amineMH#Choo @d 50.5 g water) at 20- 25 OC. The resulting

m xture was aged at the sane tenperature over night.

After a phase cut, the aqueous |ayer was extracted by
Step 31 PAC ( P?epbﬁatioansfé{sﬂmxbzinﬁéﬂeSr gani ¢ | ayer was washed

with IN aqueous NaOH (3 x 20 L) at 0-5 0C, 10% aqueous

ww NHAC (12 L) d 20%wWw brine (12 L) at

50% NH,OH Ho
H s
CN | MeOH, 60°C, 3h = S OH
Boc’N‘Me 94% BOC’N‘Me
4 5

IPAc solution of N-Boc-N-methylaminonitrile 4 (10.70 kg assay, 44.16 mol) was
concentrated and solvent-switched to methanol under reduced pressure at 20-35°C. Solvent composition
was checked on GC to confirm IPAc is less than 1v/v%. At this point, the total volume of the methanol
solution was about 32 L. MeOH solution of 4 was warmed to 60°C, and 50% NH,OH aqueous solution
(2.84 L, 46.37 mol, 1.00 eq) was added at 60°C for 3.0 hr for avoiding accumulation of NH,OH. The
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30

the sane tenperature. The yield of 4 was assayed by
HPLC (10.70 kg, 74%fronDHP 1). 1H NWVR (CDC 3, 400
wOrF/06t506. 18 (m 1 H), 3.64 (q, J = 5.7 Hz, 2P&H/uSDo8B1115

(s, 3H, 1.88-1.75 (m 3 H. 1.65- 1.61 (m 2 H),
1.49-1.46 (m 1 H), 1.18 (s, 9 H. HPLC conditions:

Col umm: Zorbax, Rx C8 250 x 4.6 mm Tenperature: 30

0C, Detection at 210 nm Nbbile Phase: 0.1% aq H3PO4
(A)MeCN (B); Gradient: 90:10 /(B) to 10:90 over 15

amouniof NHi@Hg@s ﬁ@pﬁglly @yusgedrﬁb gxacipni.g éeq ExoEs ameyng qi)l)&@;@H would cause

troublo fthe fMoRBEQARES: Thé fb\%lﬁi’é Rlutibn Wad 59eA at [T €Nl OA. THeWBaction was

o Sl B FRGRTLe ydL RO B By SoR S cper et en ST
the anfbfid IBOXEL,OHMeas B@sﬁyed as 'DMEAE aﬂd%ér)) Jak ylibldaﬂ hedroxyamidine 5 was assayed by

HPLC#;) F;?gl\f\% 94%0(% t ; anomcgr{t% 1<§16 Ver]?ﬂUSteg t? g]ﬁ’ f(sﬁ ?@/k%,ré H(gﬁ% utlon) 'H

NMR (@ldek, 406 Midad: o2 &s arlelat .82 (br35DH), 48dI(v ért7. Icdndddi 3.7bR62 (m, 2
ng t h Ah P S 0% 49

1, 2488, FHESHBAN i {0 CONGL 1 IS s EDS A (.Y/188.42-1.23 (n, 2

H). solution was about 32 L. MeOH solution of 4 was war ned

HPLA @ndifiéas: @&dmﬁOZ/@rNﬂzf&'b@QS@QW% o8 Ténipetke? 384CDetédfosdt 210 nm;

i B N AL A e 001k

for 5 miay Bt tbP0ad [ ABBdvdrd0escandst Flol. YO: ¢ anli/mieC Resendomiing for the

b fol | t
hyarol DR S £ B4 Bl P bBaIy 2%60°0C For 3

The reacti on was nonitored by HPLC (conver si on>98%

Step 4F €SI dugl. NHR s beisage! € was treated with DVAD
and the anmobunt OFNHZOH waS assayed as DMAD adduct)).

The yield of hydroxyam dine 5 wag assayed by Iégéﬁ:

(11.43 Kg % NHopm 4) . The conc r tlunzvvas st ed

to about| OH2 ,@fo | RGAR,dle@H ondH , 400

VMHz) d: [7.53 (Jbr 's, 27 br s,

=7.1 He, 15@/“?@: 71- .g%ﬁgg& , %c’)\gmés 3 2H)

(br s, 1 H, 1.98- 1. 82%Myickiidnal 76 (1.5%8 (m 3 H)

1.49 (s, 9 H), 1.42-1.23 (m 2 H). HPLC conditions:

Col umm eratur.e: 30

0G: " Dot P o B e 5 (B TRt iygaea DMAD
(1.05 e{qA)l/lN@u\llZ %) kg, Gt .BQlinelss).at 90:°CAo (KT TB) resldtnjﬁogﬂomwesr agtd at the same
tempef«ra.]tlﬂe fo]' 94 goanﬁ 9}39 afl%edﬁo Waﬂm to]rgcng QeIﬁFggra%Qe écgn\(eéMng%}i A% §§ HPLC).

secon etention ti
The rqaﬁ@n mixture was solvent sw1tched to xylenes at 25-40 °C until methanol < 5 mole% compared to

DMAD adduct 6 (total volume 346 L). The assay yield is 86-90% from N-Boc-N-methylaminonitrile 4.
The resulting solution was divided in half for next step (two batches). "H NMR (CDCls, 400 MHz) §:
5.82 (s, 0.28 H), 5.73 (s, 0.72 H), 5.44 (br s, 1.77 H), 5.25 (br s, 0.56 H), 4.61 (m, 1 H), 3.89 (s, 0.84 H),
3.84 (s,2.16 H), 3.72 (s, 2.16 H), 3.68 (s, 0.84 H), 3.65-3.58 (m, 2 H), 2.73 (s, 0.84 H), 2.71 (s, 2.16 H),
1.90-1.52 (m, 4 H), 1.47 (s, 9 H), 1.43-1.30 (m, 2 H).

HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 °C; Detection at 210 nm;
Mobile Phase: 0.1% aq H;PO, (A)/MeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15 min, 10:90 hold
for 5 min, 10:90 to 90:10 (A)/(B) over 10 seconds; Flow Rate: 1 ml./min. Retention time for the DMAD
adduct 6: 12.051min., 12.315 min., ratio ca 4.2: 1.
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hydr oxyam di ne 5: 6.152 mn. and 6.256 mn. (two

isoner). Step 4: Preparation of DVMAD Adduct 6 CO2NMNH2
wORiDsecBH DVAD, MeCOH OH N--OH N -10Q0C, 14 h QERivES2004/041115
Boc"' Me rt, 1 h, 86-90% Bcx Me assay yield from4 To

a solution of hydroxyam dine 5 (23.86 kg) in nethanol

sol uti on was added DVAD (1.05 eq., 11.19 L, 12.94 kg,
91.00 noles) at -15 0Cto -5 OC. The resulting

sol ut| on vvas aged at the sane tenperature for 14 h,
53 tyrmucgag m t o room tenperature

(conver3| on >98 A% by HPLC). The reaction m
solvent switched to l.enes at 25-40 OC unti

ture was
met hanol

< 5 no| g% gonpthed t D agguct 6 apnvotufte 346
L). Theoas i eb /|s 86-—96%F+rem OMe
N- Boc- | V- net yI N g [180-420 e resul |ng\lso ution

was di Vi dgg-Nnghal 20r a2t step (t bat@hes O 1H
NVR (CDO 3, 400 ME) d: 5.82 (s, 0.28

0.72 H), 5 44 (br s, 1.77 H, 5.25 (br s. 0.56 H),
4 61 (M sollutibh of Fu@DNIAD HAd&A 6 kbalcdForBY. 133001215130 Ke) in xylenes (total

volumﬁ} ’732[2)(% h(sgte(? %}Hégf 128 (Q;Sl?'gti io umﬁ]iﬁ)n fg d?_ijrg(? lf%%l? _al&gé 62(retent10n time

12.05 ¥mi) andundékirgd DMATMyddudt, 6413te[1t1®01n@em2 35 H)n). Hippically, the reactlon reached
>98 A%o&q{/etrélgrpﬁl 12%61uﬁﬂer tg@feg’%n v&c&ﬁﬂ&é@ the IﬁixéréWJs cooled to 50 °C, and

ture: Det ect1 on at nm Mobi |l e Phase:

EtOAco(zz%IAqvaf-@dﬂ@a tqthy e (B resgiting reéﬁton @étuaeowa(smr@@f‘ With 5% wiv

@8 %\Qo&\(@ 593, 48,97, 0EGet B‘fpbdlnﬁ of6.$L,10. 75,eq§|-£l & teﬁlperature At this

9 I? over seco Fl.ow crln
point, %sergcll]?rloglﬁ:t& (g.ﬂ?mfo&gantc aye es& &leﬁal@twtgq gl'xed:,gfﬁ‘nﬁ aqueous solution was
added E2084.891i11). To thatdsaltiagtwh-phaselsoBtienwas sldlg pdxiedtGII‘bHCbziqueous solution

|

o575 ASIE PR ETE B0 3381050, O RN i
was stfred a8 nitd Naoll dissobved Gabey?)0-3 - NteemelsaS% eubttht aqpedughtyen s extracted
with Eg%éx\@% C?I'L%I\AA{E)‘% 1n§- lianJeE ?roggctl’?%ﬁ n &RERY IRE PR 1QE than 3 wt%. The

tenfion tinme
combined organic layer was washed w1th sat brine (11.2 L). The assay yield was 46% (7.72 kg of

pyrimidone 7) overall from N-Boc-N-methylaminonitrile 4. The organic solution was concentrated and
azeotroped with EtOAc until the KF was less than 600 ppm at a total volume of 28 L solution. The
solution was inline filtered to remove some solid (NaCl). The resulting solution was concentrated and
solvent switched to DMAc (total volume about 58 L), which was used in next step reaction. At this point,
the remaining EtOAc in the DMAc solution and KF of the DMAc solution were less than 5 mole%
compared to pyrimidone 7, and less than 230 ppm, respectively. "H NMR (CDCls, 400 MHz) &: 10.66
(br. s, 2 H), 4.77 (m, 1 H), 4.01 (s, 3 H), 3.72-3.67 (m, 2 H), 2.77 (s, 3 H), 2.20-1.55 (m, 5 H), 1.48 (s, 9
H), 1.43-1.35 (m, 1 H).

HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 °C; Detection at 210 nm;
Mobile Phase: 0.1% aq H;PO4 (A)/MeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15 min, 10:90 hold
for 5 min, 10:90 to 90:10 (A)/(B) over 10 seconds; Flow Rate: 1 mL/min. Retention time for the
pyrimidone 7: 9.905 min.
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12.051 m n, and undesired DMAD adduct 6 retention tine
12. 315 mn). Typically, the reaction reached >98 A%

w@ommsession in 12-18 h. After the reacti on wasPCT/US2004/041115
conpl eted, the m xture was cooled to 50 0C, and Et QAc
(22.3 L) was added to the m xture. The resulting

reaction mxture was extracted with 5% w V NaHCGC3
aqueous (0.595M 46.8 L, 0.75eq) at 370C and (46.8 L,
0.75 eq) at

roomtenperature At this point, desired
r was | ess than 2 wt %

To the corrbl ned aqueous soI ution was added Et OAc (99.4

L). P8 thg resul t| -phase soljuti®h was sl owy
added 6 HChyaqueo ol WH,oNEA9.I18(L, 1.%9 iv.) to.
adj ugt HhhejpH to 2. 51378q) Nagle26§).28 kgl)iN gde

t he S tirr

NaCl ss‘glv d (aboug%!‘ﬁgg;5 After a ha e t he
aquBols Meay or (s extract@d with Bt G (M. 6q_) At ]

this point,

was | ess than 3 W%

deS|red product 7 | ost

I n aqueous | ayer

The conbi ned organic | ayer was

washed with sat. (brj F?MS(l@MQ L). The asgay yield was
A6M8G. 72 KEAof gyrimi donk Thueverall #from 50N NaOH
N- B&eS6ied), med-8p4aarri noni t Q gahi c solswbiegn
was cgrselyf ated jand i howiskh Et DACTV“‘,_EE‘Q
KF vvas ess than (600 ppm at total vol ime gfcleekight
sol ution. The soljutBogn Was i nM ne filtefed to renove

some solid (Nad).

The resulting sol ution was

concentrated and sol vent switched to DMAc tot al

reagHB ?P Vi(%%h?s poi ?gﬁoe% Sievg%ﬁ’a%m n{ﬂ:?;\ %%th
nd N e

t hag) 56 °cwd @% conpar ed3)tcm|dp»90!—lm1don$ 7 than

2304)gipuaionr espect i vel y4) MEBENSR vo£DA 3, 5 MM—IZ) d:

10. 964,0H8.3ve) 2 H), 4. 775 Cyé , 4. Ol (s, 20H),

3.72-3.67 (m 2 H, 2. 77°(Z %5 2.20-1.55 (m 5 H),

1.48 (s, 9 H), 1.43-1.35 (m | H. HPLC conditions:

Col umToZglegrased sputi@Bof230midone BinYIAT eptpraena(® O &g oD 13.09 mol;
total vQﬁm szigtw;aQ Qdd%g Eltzlijgz @Efk%"a’@% L 1P ?’z‘? Qc% ) Qrd%"/%%%b@;@i&gne (2.73 ke,
2179 Pﬁo 1.6 09-0¢f h &FsBectisgly-5 Lk rﬁsultm@ ngetutedwg @gediay 7§ AP CRyemight. The
react1dh\/fﬁ&tuilé)wé?s%@16«ﬂjﬁ>, 0~E|°QVVI‘RﬂIe%oluﬁoﬁﬂvé§Hdﬂed ey edd l%nS’i 19'Bole, 6.66 eq.)

m done 7: f) (% 1r e g
in one @ma%la tB %&W tml%eéﬂlérel F 8 5 ’g‘ﬁA ? o§7waé &jlde(izlroz)znse below
10 °C @ughlpiiatherBODE tBe cactionMEThE réshltimg )sluﬁ’y avab hgttforBaxdt ONB-ME Then, 5N
aqueorg\l@aﬁ/&&ﬂ kg, 87.15 mol, 6.66 eq.) was added dropwise below 20 °C. The mixture was
warmed to 78~82 °C, and aged for 24 h at 78~82 °C, and then cooled to 50 °C. 6N aqueous HCI (5.88
kg, 1.11 vol) was added dropwise over 1 h at 50 °C (pH was adjusted to 2.0~2.5). The crystalline
product 10 was generated at pH about 5. The slurry was aged for 1 h at 50 °C. H,O (11.76 kg, 2.22 vol)
was added dropwise over 1 h at the same temperature. The resulting slurry was stirred for 1 h at 50 °C,
cooled to 25 °C over 1~2 h, aged overnight (11 h) at 25 °C. At this point, bicyclic pyrimidone 10
remaining in the superpatant was less than 1.3 wt%. The crude product 10 was collected by filtration,
washed with cold (16 °C) H,O (20.17 kg), rinsed with cold (16 °C) H,O (20.17 kg), and dried under
reduced pressure at 50 °C for 8 h. The blown crude product 10 was corrected in 7.50 kg with >90A %
purity.

-73 -



10

15

20

25

MsCl, TEA 5.0N NaOH (6.66 eq), (6.66 eq) (6.66 eq) O
0C, 2.5 h DMAc- H20 80 0C, overnight Boc"% 1) 6N HC
w@ 200%/0§5b) , 500C | ) MeCH (5.6 vol), 50 ' 2) HQ/(R2084/041115

vol) 2) 50 0Cto 0O C. 3) 50 0OCto rt 3) cold MeCH

(1.1 vol) 4) filtration 4) MIBE (3.3 vol) Boc 5) H20

(8.3 vol) 55- 60 %from7 To a degassed sol ution of

pyrim done 7 in DMAc solution (5.04 kg of 7, 13.09

nol; total volume 37.9 L) was added Et3N (2.94 kg,

29. 05 bt ernd@pra@ucelf §7.5rkg) was therohissblypd ipl reathanel 2.2 k8) at 50 °C. The
resultlhgsoh?tpon%\%s ?ﬁ&l 'forll l@Zt tﬁeqsa)ne %ngefaturé %ﬁcpﬁ&tviy\é%l)ﬂéd d to 2%1 °C over 2 h,

ture OC over ni ght
and thereaged ifcz;r@vwmghuﬂéhweismc"gofwewﬂ@-slwoes cqwled gawn to 0 °C over 1-2 b,

and age@kd#t 150t RS 2RE dafelhdN Al anﬁ%lﬂfgalcy%ﬂc ﬂﬁnﬂ@&&’w@erﬁeﬁmng in the

n one portion at the s % er at
supern@@n%\gasQ%ss than Gfgvt%o‘tpy H%L(“G@ssgq Ee pﬁgi ng‘dﬁ%‘iﬂ) laq.t@pw félgatlon washed with
cold ((be POYWAOH G .4k lahdy MDBM® (580 Ik )C rifisedl wihthiIMTBIE e8C30 1M )and dfiel under
reduceg a%%l%ééa %QCIP—‘I ozz%g@@s%ag %%.ygl%gpyg‘mﬁl?dog% gzas cqorr)ectvéasean\&lgg glrystalline
solid (moaa bRi66&h BelewyRDl fRm Ihe98r51A<%mnletywéI§ NMR n@acwom SIHABZ: 11.85 (brs,

1 1), Pgu %g%gﬁ@):‘? 6k E’Jr SQ&HG&) aﬁ31é§; %ﬁ) 04 (ﬁPQP\‘) her. 3?%34)94.53 (m, 2
H), 3.3 @phit - wé,ﬁ Ii) R-2812- @dmotH% p‘ Ovéa%O @up &Qt Je%|7 6609 H).0-
HPLc%o@monIf@omlﬁﬂ szoﬂ:lakl IECHLSIIL b mh m&ﬁ SRR BAL@DeMcti®tht 210 nm;

B8 e 8 8 R S g g T ko O i 0.0

for 5 rhif£10s0Te 90:@0YEV (B tvee 10 Id&endseEIUWRaregl sl hihy Regsticd tinid fetlthe bicyclic

50 0C, cooled to 25 0C over 1- 2 h, aged
pyrmudo%er-llj% i]%1%()‘7( " h) at 25 0C. At this point, bicyclic

pyri m done 10 remaining in the supernat ant was | ess

Step 7t han 1 PR pifi18n D180 CA X Raphichdel§i@s coll ected by
tratd on, washed wth cold (16 0C) H2O (20 17 kg),

r|n ed t(choId (16-0C) H20 (20.17 kg), dri ed
u derNreuc purezth@ﬁEﬁtQ\Jor 8 g Pbwn
kg h "
purity. N1’he crude pr od‘ﬁ%fCti’Ozo(Q‘? %@hk Tiien 28
digsthved ?n net hanol -'? %“121 2 F 5Q30§N The o)

resul ti n sol ution %g "er Mat the sa
| avea to 20 OC"bver 2 h,

tenperature, and sl o
To a 100 L round bottom flask, equipped with an overhead stirrer, thermocouple, water-

—-

cooled condenser, and nitrogen inlet, was charged ethyl acetate (17.3 L). To the solution of ethyl acetate
was bubbled HCI gas (3.269 Kg), at -30 to -20 °C. Bicyclic pyrimidine 10 (crystalline solid, 4.129 kg,
8.976 mol) was slowly charged to the HCI-EtOAc solution at -30 to -20 °C. The resulting solution was
aged at -30 to -20 °C for 0.5 h, at -15 to -10 °C for 2 h, at -10 to 0 °C for 1.5 h, and slowly warmed to 25
°C over 1.5 h, then aged at 25 °C for 4 h (100% conversion by HPL.C). To the reaction mixture was
slowly added EtOAc (28.8 L) over 1 h at 25 °C. The resulting slurry was aged at 25 °C for 4 h. The
crystalline solid was filtered off, washed with EtOAc (8.3 L), heptane (8.3 L), dried under vacuum with
nitrogen sweep to afford desired product 11 (3.584 kg, 99% isolated yield, 99.3A % pure, 97.9 wt%). "H
NMR (CDCls, 400 MHz) &: 12.35 (s, 1 H), 9.96 (t, J = 6.3 Hz, 1 H), 9.51 (brs, 1 H), 9.19 (br s, 1 H),
7.42 (dd, J=8.5,5.6 hz, 2H), 7.19 (t, J = 8.5 Hz, 2 H), 4.92 (dd, J = 14.5, 5.1 Hz, 1 H), 4.71 (m, 1 H),
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and then aged for overnight (15 h) at 20 0C. The
resulting slurry was cool ed down to 0 OC over 1-2 h,
wapasagsdi for 1.5 h at the same tenperature. APCT/OBH04/041115

poi nt, bicyclic pyrimdone 10 remaining in the

supernatant was |less than 6.1 wt % by HPLC assay. The

product was collected by filtration, washed with cold

(0-5 0C) Me(H (5.40 kg) and MIBE (6.80 kg), rinsed

with MIBE (3.30 kg), and dried under reduced pressure
4.57-4245 (502 B, 382e(t, Hi=ghits HDhuES (thl €§.0HZ: 3 p)r2.36 Gohd <L .6Hsg 1 H), 1.99-

0 tqaC a,wWhit e l-ehi sakid (4 04 kg, 66 %
1.92 %F‘Z?Q?%?%Pd2?@&%@@@%@%&%&?-?"% ;(/‘91 B (cDd 3,
HPLCAo0diNeis) Column:IZagigix( Ry C8 2501x fHp muy, Tempergtures 30 OC;5 gtction at 210 nm;
Mobild PBRe:(Pf% g B ()Eg/Me@N?(ﬁ);(GThdi%t:WOc 107(A2/gB)(tU\10:30 Bler 15 min, 10:90 hold

5,.40-4.901m 2°H, 4.53°(m 2 H), 3.38(m 1H, 2.8/
for 5 g, 1(@9q_t|? ,90: 0 o9/B) anréﬁ,ﬁecgn% ﬂovy_ radgy 1 inlﬁf@m( ::ﬂete«gtlp]) t,1me_|__fog the amine
hydrodh$orid® sith 11: BRLECm@oNdi ti ons: Col umm: Zorbax, Rx C8 250 x

4.6 mm Tenperature: 30 0C, Detection at 210 nm

Mobi | e Phase: 0.1% aq H3PO4 (A) MeCN (B); Gadient: 90:

Step 810 (A) Ptdphration dfFr@Nmoiwedl1dl5 nin, 10:90 hold for 5 mn,

10:90 to 90:10 (A)/(B) over 10 seconds; Flow Rate: 1

m./m nQRetention tine for the bicyclic pyr®ni done 10,

15726 ™ OHSt ep & Iﬁrerbaé@t!" &El :ﬁi Boc OH F
dro\hl qﬁl n.E{OAc| -30 0€dto
- - N0’ “15+0Ct 0 -vieler(®B% 2. 5 h N
n.Q%er 105 h 2 Q0Cto25 0C, over 1.5 hH 1 99%~To a

100F roumg bottom flask, equipped with an“ovephead
stirrer, thernocoupl e, watercool ed condenser,” and

nitrog in]e S .C ed ethyl acetate (17. N e I

he. softlt Pofe B! HRC 36 B d @ b ibshetn s fgb 26 B 1 na
100 L {(tidec2¥0k Kghd batton: BBk quipp20 wE nitBigeryinlet, GefpixrcoidedienahetMocouple and

rystal line. soki . nol ),

oA e B0l 876 Tl BB o v
The sofifven hyslsaxiidei snlytigowastadder duepsvisegfe theddCl-s3l0sltugy w2 a0 @lditgm funnel over 2
h. TheMniRtufb wadlagedla rddth t'eﬂagergtg'ref&Em%hwitl@@igéx%gs sttii)rir%. Qfted D'h the supernatant
) 1.5 h ané slowy warned to 0C over 1.5 1, t hen )
is samplg@ ancghlopge gralysisrvag updertakrngo ERsHIRSPEPISH oYY ermICy theFacemic free
aminel M8e &rgﬁaﬁﬁeogan%mg% ﬁllfe;!}%d/\&"ﬁ “&Isrlﬁw/!mhadldﬁsm Bt GRe &a&éau@ vzvash)

oyer a : e resultin r s a at ,
tolowgtBy 3 33 1REMERu T oo (fiRee i P e T (o gy pasnedwith 235
L of 1Ma MIERE v-héptant @#tdr{e8 uBddrvacunephithnenif@sed skgep talpive thee amine 11a (3.06
ke, 9645 ABNMRIEBEL, MdoREiz) 5: 7.94 (brs, 1 H), 7.33 (dd, J = 8.4, 5.6 Lz, 2 ), 7.06 (t, J = 8.4
Hz,2 H), 5.03 (dd, J = 14.1, 6.2 Hz, 1 H), 4.77-4.54 (m, 2 H), 3.89 (bt, /= 10.2Hz, 1 H), 3.73 (d, J =
10.2 Hz, 1 H), 2.44 (s, 3 H), 2.08-1.55 (m, 6 H).
HPLC conditions: Column: Zorbax, Rx C8 250 x 4.6 mm; Temperature: 30 °C; Detection at 210 nm;
Mobile Phase: 0.1% aq H;PO4 (A)/MeCN (B); Gradient: 90:10 (A)/(B) to 10:90 over 15 min, 10:90 hold

for 5 min, 10:90 to 90:10 (A)/(B) over 10 seconds; Flow Rate: 1 mL/min. Retention time for the free

amine 11a: 8.118 min.
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nitrogen sweep to afford desired product 11 (3.584 kg,
99% i sol ated yield, 99.3A %ure, 97.9 wt% . 1H NWR
W@ aSiodLs0100 MHz) d: 12.35 (s, 1 H), 9.96 (t, BCHUS2084/041115
Hz, 1 H, 9.51 (br s, 1 H, 9.19 (br s, 1 H), 7.42
(dd, J = 8.5, 5.6 hz, 2 H, 7.19 (t, J = 8.5 Hz, 2 H),
4.92 (dd, J =14.5, 5.1 Hz, 1 H, 471 (m 1
H,4.57-4.45 (m 2 H), 3.52 (t, J = 14.5 Hz), 2.65 (t,
J—50HZ 3H), 2.30(br d J=12.6 Hz, 1 H), 1.99-
Step P: A { Ghf pise(Jn)-DPTASalt 11168- 1. 60 (m 1 H),
1. 41 1.33 (m 1 H. HPLC conditions: Columm: Zorbax,
Rx C8 250 x 4.6 mm Tenperature: 30 0C, Detection at
210 nm Mbbil e Phase: 0.1% aq H3PO4 (A) MeCN (B);
G adi entQ 90 10 (A)/(B) to 10:90 ov r 15 min, 10:90

hol O 90 to 90: 10 Opiver 10

setonds; ﬁrat {Ami /i n/ (Ret Qtll n time e
ami ‘e hydr r DIdEIFRAbbiardkl: | 8. n epa aDI o
Freeqpd\ri ne A12°0. §o¢NaCH (aq) ) er,

The amne1I—|CI It 11 (3.58 kg, 8%2 rml sIu rled

in water 6.25 L) |na100Lthree-

bottom flask egui pped with nitrogef *A?et . refl

condenser, ther rmcoupl e and over head rrechanllial
stirrin 1.76 L) was di

. Sodi.um hydr oxj d N ut
wi th g T mceypie Amupe Lim%éava%u%r?fh%ﬁé%rr@@ v lypiedin DMF<14 L)
in a 108 $. thideleetkadnmd wos@n flaskiceip Wlﬁﬂhﬁrog%h Ut Yre Rt (fbn@fﬁlser thermocouple

and oggxﬂéatdl n?e%hefn%ps% A %ﬁ thgate% tﬁ-gB% B‘P hé(%y - -tfuﬁaglc aﬂat(%%g% 3.25 kg,

nper rature over
8.32 WOD Ives disgobies atlaMF (7 8 L3 anrriddefl tamld: apfiheostircieovan ) i vithvasddition

funnél' Fﬂdﬁ&éa@&&ﬂm&%r@@%%s@urﬁptﬁghg{ogt tﬁg E‘a\ftqgﬁﬁal Bn t'lcl’]e Eg}?tlcfnt mlxtuaz was seeded

cemc free am ne. ecr I'ne sold was
then qyp]:ed AL Hedrendh: Hsoprqpylgaleohe 614 LaNiemehepiang KA mips edsisdh)The final

solveﬁt&hlthiWBQ ZM)MFXIS3pr5pzi-noﬁ\fPhé£@a§1@ rTh\é@l%H?%/ag Qgeala ﬁﬁ%lfﬂé h. The

cryslfi R st B B e AN P Skt o b LA PR a-heptane,and
dried af 40r ‘€edersmaem Vith ghivegdurseecomiafiord kel aRiRGLKDTTAGHE 11b (3.87 kg,

42% &Mat’\lg/ﬁifdcgﬁ% §§_[Zf&91§4%')§'z )("798 613%4?6), (lﬁ'i\n@{ @@Hﬁ q%;ng %6 (m, 2 H),
737 (od 107723 (s 2H). BOD(aMZ H)L5.8% (s, WHY, 08 (84 J nid 425 )z, BE]D.55 (s, 2 H),
4.48 @817 = 0.& 15012188, 3 46 (h')i J—3 47§ 1! ‘%23 Hejlzgze%s 'jzdﬂ)f §Zs 3 H), 2.26 (broad

d.J= éaﬁdﬂﬁﬁ%?r@ba&&‘w r@spez’ae%( )41é9ﬁm11=f)eﬂn§é(1mulb 30
HPLMé&Sndineise Chlu@in: Zdrbak] Bx w1250/ h|6|rﬁn|:'h:§§>€ratuge ]5%/0’ qDé‘t%% at 210 nmy;

Moblﬂsﬂasqu'l% A%ﬁﬁgwe}gq@g databod B oy leie 1@ gy p‘(eB)IS T, 10:90 hold

for 5 mine 10:9QtoHOIO 1G4 E(B) Bv@iORadords, FlowlKame: N1 .mIReine MRetedBor i@ or the amine:

8. 118fnﬁﬁ e Re .85 @Bﬁ_a: 8.118 mn. Step 9: Preparation
Chlrgf)Amne-féEJ- A Salt lib

Chlral HPLC Column: Chiralpak AD, 250 x 4.6 mm; socratic 85:15 Heptane: IPA with 0.2% TFA;

Flow: 1.0 mL/min; Sample volume: 10 uL; Detector: UV @ 220 nm; Column Temperature: 30 °C.

Relative Retention Times: Undesired chiral amine: 0.79; (L)-DTTA: 0.91; Desired chiral amine: 1.00.
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(L) - DTTA DVF/ | PA/ hept ane 42% The racem c free am ne
[la (97.9 wt% 3.06 kg, 8.32 nol) was slurried in DV
W@ 2ebs5l0y150n a 100 L three-neck round bottom fl aB&T/US2004/041115
equi pped with nitrogen inlet, reflux condenser,
t her nrocoupl e and over head nechani cal stirring and
heated to 50 C. D -p-toluoyl-L-tartaric acid (98. 9w %
3.25 kg, 8.32 nol) was dissolved in DM (7.0 L) and
added to the anlne.slurr over 10 min with an addition
Prep f Chingl Fngedmine Ilgas a sl urry thr oughout
the salt fornatlon The reactlon m xture was seeded
then cooled to 20 OC over |hJ] Isopropyl alcohol (14
L), then n-heptane (14 L) dded. The final sol vent
ratio is 3:2:2 / DVF : |sop nol : n-heptane. The
slurry was ageﬁlat 20 OC for |2 h. The crystall
soli d/wasnthjtered. \ The xa wWas washed wit é{L
tN4

of 1% / &N nol\ © t 20re, 5ﬁﬂgmdr|e

under v a nifrogen ep—%e—a#

am ne (@YxDTT I 89 kg, 44 solat |ebd
97%‘ee). [a] D - 2(c M. 0, DVMBG:" 1H NWVR (

CD3CD) d Br®6e (m[ 2 H) 37(m 2 H, 7.23 (m 2H)
7.02 (m 2 H), ssus H, 5.09 (dd, J :14.4,125.6F
Hz,1H),455(s H),448(dd—108 12Hzl

2 3 9 4’Po éﬂﬁ)L f]ajK ﬁ%ul](;beﬂ 8\%%; ag ove,j'hQa:cI[ fgabr%r tﬁ&rmoio e, nltrogen inlet and
droppglg(fgnr[pl gms qherged TEB (320L)rand SMH) wat&r (69 LOITIF he].dlhi)-t,olubyﬁ] taﬁti’ﬁte salt 11b

(4.2 k% éﬂ)wt‘%;'ﬂnge GO | gﬂlﬂﬁ% P%E ) s t %%ﬁ?%ﬁ%ﬁz%rgeﬁ Ly to give a thick

Te rrpe [ at ur e:
slurryPhAélggaus 90 Wy Ei‘.? Prgecy- 9(1 A} NN, (v&{g; adc@ aldl pteomte to9lke d@ty. The addition of

NaOH Ad dxBihedn@c 44 tﬂ@thﬁk@furr} Dribiiybecdfe ;9@111{@&&&/ JoﬂftloéRgl%lnto Ehe

B). over 10 _seconds

CryStar}%Lf“ilr?“nOf?‘ﬁef%s f&ATSn f Tgrr‘?el SR 28 SV es (585 1 gandded vip ghe addition
funnef, [The DAFAIddIRn @as?emlmmﬂand ak bkdaL@mp@@duwmcreeQ@d foh PRBeC. The batch

was agé!a Zf&ZZ?’Q_ih ﬁ_(il goorfgdr]fo g(ﬁQ’ Wi hcic,‘e8 %gt%ﬁo éec\l.;\ %upleliplg\taﬁq_ctoﬂcentratlon to <2
mg/mbe The vhite; solifyw aisglatadhpy fi]maucvrmn'clfetmpe mvathed @wic@@itB €L portions of GMP

water. S e etr]e er
at R?lvg% |L\(/cﬁ pﬁ%grﬁ%{t 'wQﬁl ;l' lvﬂﬁ ¥: 1/1\%’?%§ %thrﬁgl nI.F orme? gge \§t @E)ke was dried

Sire
in the %ger H9F (Rl Wﬁh n(t}ﬁ)genaqwepp Oeeivgrehhd fieg em@e L 1NNTBY, 94% yield after

correctibli/oatt B[ 979486) g, 1928 (A00p¥ik@sk equi pped with an
overhead stirrer, thernocouple, nitrogen inlet and

Step 11: Preparation of 14a
O

o eJi:T N OH F

\N - l H\/©/
| HN\~ o N N

13 N— O
oco l-:—t- THF, 4-NMM, 0-10°C, 4 h —N

2 2. 40% dlmethylamlne (aq.) 0] 14a
4-NMM, 5-15¢C, 3h \
3~09C,2h 3.2 NHCl (ag.), 5-15°C

89%
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droppi ng funnel was charged THF (22 L) and GW water
(6.3 L). The di-p-toluoyl-L-tartrate salt lib (4.2 kg,
W@ 00aébsam ne, 7.57 nol (amine), 1 eq.) was chepemes2004/041115

followed by THF rinse (3 L) to give a thick slurry.

Aqueous sodi um hydroxide (4.91 M 1.54 L) was added

all at once to the slurry. The addition of NaOH was
exotherm c and the thick slurry briefly becanme a thin
slurry/solution prior to the crystallization of the

free artleotpipicdryiag vhraeamingy&o a MPL RFeaquippal with an qygead stirrer,

thenn@&i)Q?lg Mir&heh lPn@et %gcgbétémnééﬂﬁ%} was cRErg¥Bdv R TBH 1 31.)0Rd Was amine
exothermtc¢ and the batch t rrperature i ncreased t

hydratpd1g (.27 ke, Yt éfﬁ WA Sl‘é‘@é%f fregraminellg was drifg aé%qoglaalkyg\%th continuous
distillaich a5bow 40P0 W@eMinBiunt Gichafl Wak nItfbgerﬁdmelb b amious distillation with

about {85 Ay Pt R PR R A 1100 Py Ao 0 Btah g was o

12 L. Theerdliigsslutbn Ghdkepaitesom iBvperdtute dm@piltamne nt washes

with U/ WEBR.DSRY ARG Rk aBbB S0 LR WRfch VR Bqlia with an

dried i er vacuumw nitrog
overhepestipert Gergiopeupih nmgerf1rﬂéteandrﬂrmmlguf@nelzwas‘phkrged \9141% HF (18 L) and side

chain X&l@ sl Bﬁs@:%) QL fe@ﬂﬁﬁﬂ?)lutl%ﬂ’ wit %013 1J0 e@)md étﬁ;fl thgl%-fc%mat(e%O 478 L)

was a@ei 3T0Tthreaqpon1Etu@ wa§ a&%%?sgaaé%gcﬁﬂg (0. 5§6 L)r 61%3 °Cto 0 °C over a period
of 0.5, aRitagyd RAD nat tﬁa hnle tdmpdivhire 5 TASreCulting dnurryaof@mséa_, -anByd#idd 13 in THF (-
5°C) \aarsﬁaﬁgler&egcﬁ? é)r Oﬁeg%ng%;&)f Nl_o:l’ é%%)irg@é (j_gg:)%gﬂvl\f?he rgﬁction mixture
was agpder O eRtC §trilrhr At thistdoent, rmca@cbptbrel 4-DNMM Q850 I.,rl. e¢quiavnevas charged and
aged i?fai 5 Qt (? ?ﬁ@%?l&:?felve}?% §Bﬁf£ e%fsg JH@Q’SAF)&L:?- l’rﬂe{dﬂﬁ‘éjneeded to be
chargesh (e, ToN-echy e adeps S@hﬂﬁ%(“g@oﬁ%ié@@ Bioh elpd 9 SWHQ 96’ and aged
for 2 1ERNHIA u@lél%l@ihé%dﬂltl ﬁta'g&ﬂfo@tm ﬂ)b@h’é ref@iof ikt QFas BiMKBUE) addition of 2

Hcy\;qglggurpsg\lﬁu’gon to adjust e pH to3 AP at 5- ISQ’CI ’?llljeorléssultgrlgsrgz{cltlgl? Itn%x(t)ur}es were
transferred to 100 L extractor and added degassed brine (6 1.). After a phase cut, the aqueous layer was
back-extracted with 15 vol of EtOAc. The combined organic layer was further washed with brine (10
vol) and batch-concentrated at 20 °C at -23 “Hg (10 vol of additional EtOAc was used for the azeotrope).
The final volume of EtOAc was adjusted to 12 L for the crystallization.

To the EtOAc solution was slowly added heptane (36 L) at room temperature. The
resulting slurry was cooled to -3 to 2 °C over 0.5h, and aged for 1h. The crystalline solid was filtered,
rinsed with cold (0 °C) EtOAc/heptane (1:3, 6 L), and dried under reduced pressure with nitrogen sweep
for 5 h to give crude product 14a (1.40 kg, 92%).

(3) Recrystallization: The crude 14a (1.40 kg) and methanol (28L) were charged in 50 L
RBF, and heated to 45 ~50 °C. Then, the resulting homogenous solution (35~40 °C) was transferred to
another 72 L RBF via in-line filter. The methanol solution was cooled to 23 °C over 0.5 h and aged for 1
h at 23 °C. The methanol slurry was batch-concentrated to a total volume (12 L). During distillation, the
internal temp of the pot was at a range of 15 ~20 °C for the particle size. Then, degassed water (12 L)
was added via in-line filter. A rapid addition of water was preferable at temperature ranges of 23~28 °C.
The resulting slurre was aged for 1 h at room temperature, then 2 h at -8 ~ -5 °C. The crystalline solid
was filtered over filter pot, slurry-washed and rinsed with MeOH-H,O (1:1.3, 3 L each). The wet cake

was dried under vacuum with nitrogen sweep to give 14a as a non-hygroscopic crystalline solid (1.27 kg,
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about 15 vol of THF was typically resulted in KF = 100
ppm At this point, the total volune was about 12 L
wab@snesol ti ng sol ution was kept at room t enpeP@r/UsB04/041115
under nitrogen. (2) M xed anhydrideformation: To an
anot her 50 L RBF, which was equi pped with an over head
stirrer, thernocouple, nitrogen inlet and dropping
funnel was charged with THF (18 L) and side chain acid
12 (0.663 kg). The resulting solution was cooled to O
83% O gield, ¥ &y Vo 1aikityo 008 on Tty NPBed)) [ 86.addetls, DMSOREH NMR

coc AP TogL8ie 18 AP P4Bad, 000,590 Lo s,
2 H), 40 {thre, H®. 29é<ﬂrbél=a1t4l§t; 6.0 HeheH),g10l(8d, g B u6:6yHzpt H), 4.52 (dd, J =
14.5, 8“3>ff‘zd1 ﬁﬁ‘%%&"?—lﬁt 9, 91.6Hz 1(H? en (M@?H)t 5 Paf ?ﬁ?}%st@ 3H), 223-2.12

re-'cool ed free am

(H13ﬁNﬁSgTh%1@%§éﬂr ﬁghﬁ%ﬁﬁﬁé%Mas aged at 0 ~5 0C for 1 h.
HPLP¥ondlifibss: POluith; Z&Ba2Hdickizenalk, 64mhM"én(ﬂ2ra§§9 30 °C; Betection at 210 nm;

Mobn(;t‘iiy 0 1%5g %{;ﬁ(ﬁg(?\g(h@:%& gt A Ripdo! O over 15 i, 10:90 hold

for 5 winX XGNP OI(AF(B)eedad st@nie Flohak e d)mL/hhe Retention time for 14a: 12.191
N, N- di net hyl ami ne aqueous solution (40% aqg., 1.48 L)

was added at 5-10 O0C, and aged for 2 h at 10-23 0C

(hol ding point, or aged for 16 h). The reaction

m xture was acidified by gdditpign of 2 N HO aqueous
solutl%p‘to_adju§t the pH t% 3- 4 at 5-15 0C. The

min.

phase cut,
15 vol o H
further \was ed i Fg?ﬁ%;g—ngT*
batch-concentNatgd at 20 0& al ®F3 1y
additio aIPE;CM@ sed for the az he
final v&PUne ofo Et was adj usted to L fsor !ﬂg
crystallization. To e Et OAc sol ution mas sl owl
added heptane (36 L)F at roomtenperature. The F
resulting slurry was cooled to -3 to 2 0C over O0.5h,

an d ageg fs@futlblhof bﬁ(}@hé&gﬂﬁ&@énle ki, ?36383:') liIfjaC%&tI‘hé th)@ Eﬁ‘i was added TEA

sed with col

(12.3 JaIH @eit [Eha@ﬁulv%&j%wawrcggl%w& WQ rTOrﬂlq %@@wa%s%@@bac%d@qi 5
methaheshlﬁo@'l Mﬂorﬁ‘fel(de nfih) @O CS °d. Ade (etuldbs K@y st%ged &t%)ls °C for 2 h (the

Recr e crude 14a
reactdfpip iR fore B HPEE). 1M ARSI s b S Mo Whesa a9 mig. e
resultid$ slurrp FaOaged THET fot Db Tlres;qlstallmg stlghegdiiers oﬁfomsﬂlecbmth water (200

mL), I(aﬁéfle (166) Fn%?dn\é@ﬁuﬁgl:; %ﬁlﬁrﬁ ity ﬁltItO cf&%% ﬁ)raﬂ%gd ers }(/k %}élgted Bicyclic

ut1 on was COO

Pyrlm@*@%léeW 828 B% ﬁa%@e’@rlmrHi‘ﬂ\ﬁR DL, 405 Miheo: rﬂeﬂtlr(émp 3H,
rotam ,gTeY b7 bﬁ&&i}né‘rp nee r(nsrft af E@' sfH% @Hs O/toal @, ¥ sufﬁ’ﬁz (oX2% 5:40-5.15 (m,

[ Qn,
174 G 40 S 6905 06 4 B S i B ). 223205
(m, 3 Hherm @epHs Sed (mat &, 1(4IBZmL)H)N@.SO adden. via in-line
reLcloghd B Sy P B0k L9050 SLE MBS BN LRl o 210w
Mobﬂv\ﬁlsasag)ew ﬁ@HaPD4NAHMCCUC§m Geadient:D0UOEA)/(B)en L29Mowt 15 Bin, 10:90 hold
for 5 nmr‘l IQ)%O JB@ lﬁ&aﬁ(%zgtéégg Ser%&ll!]dsse %ﬁ{aﬁ k/%we\ %é{%%tigﬂ tir%eefroghe 0-
Mesylate@ﬁtcmhc PIYﬁén(W@? 13:dR&69 min.
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was dried under vacuumw th nitrogen sweep to give 14a

as a non-hygroscopic crystalline solid (1.27 kg, 83%
wo@s/oyisel d, 99. 8A % purity, 99.8 wm % purity, PORUSEN4/041115

ee). [afo -86.3 (c 1.8, DMSO; 1H NWR (CDC 3, 400

MHz) d: 12.13 (s, 1 H), 9.41 (br s, 1 H, 7.38 (dd, J

=8.5 5.4 Hz, 2H, 7.00 (t, J =85Hz, 2 H), 5.40

(br s, 1 H, 529 (dd, J = 14.5, 6.0 Hz, 1 H), 4.60
(dd, J = 14.5, 6.6 Hz, 1 H), 4.52 (dd, J = 14.5, 6.3
Step 2Hz, 1 Phepar3ti@Fof(QiNesylated Bidydkic Pyrimiglont AmineHydrq@hiorde Salt 16

3 H, 3.01 (s, 3H, 2.98 (s, 3 H, 2.23-2.12 (m 3
0 2 H), 1.58-1.49 (m 1 H).oHPLC

H)
R B, 1

OMs F
b|| e Bhas
: PO Ve Chb {33 r20CCadh ent : PN NR) R
10: ovep 15 min, 1058¢ Bokdofdr.sh n®n, 11D: 90 It o

8010 (18/(B) over 10 ®agewsdan, dkow RateNI rgld nin.
Retention tinme for 14a: 12.191 m n. EXAMPLE 3

g\/g P ﬁ/g %}ig‘o%%g‘gtfiwg@%gggelﬂgésggfg%ﬁ gtlglg &oo F§y1rﬂ {gug&;oetto:!ﬁlsf_la'%( was charged
ethyl d3@ate (0BG, Tetha sslalist dfethyDicetaiconas bisblghiCingas (3ei4 £010 eq.), at -30 to -

20251k oAbl B SR 830, B 250 TER 0B o e
HCI-EfA¢ dotntish atr-BQ tond8 °6| Thnirgsubtid gl edutivatvrea agssiuat £30rtg +20 °C for 1 h, and slowly
b : te. 0= Iy ' :
R MO o (4 LR e
reactiqrppigire Was dilnied MER &P on (188 ldraad Hawlysadded Reraase@do why ayer 1 b. The

resultiﬁéfﬁ?p%ﬁs« agdd & rf 5 Wty Me é‘ri/dtﬂllﬁﬂé_ SRS waRiebrat off) washefl @ith Aeptane (100

h.  Th talli lid filtered off hed. i t ,
mL), CWQ@ @?deef% L?Iﬁfwtl}llnﬁgﬁglgﬁ%eeg VT\)(Ia)agfo ée’sg%f;?rg C%é?i@i%ﬁ H]oﬂted yield,

>00A W fidity)i t r ogen sweep to afford desired O Mesyl at ed

Bi i . "~ 980 9 . .

HPLCflpf(l: (c IS'?%&@%‘%\]TEO%%%? Q%p?x 5,;8 51%1 Er%%{%sratﬁge %?/ Tf,qfe'tetc}{gn at 210 nm;

Mobile Bhaaerédk Y% aqZHHEW, (BHYMsCNEBY, GehdigngtoQneA )/ (B). 13 d0:phever 15 win, 10:90 hold
A : ver 19 seboms e: min® R&Rn i r compoun

B o T

16:8qlgmig H) 3.50-3.33 (m 1 H), 2.84 (s, 3 H), 2.23-2.05

(m 3H, 1.85 (m 1 H, 1.73 (m 1 H, 1.43 (m IH,

Step - 9k PLC condi i ons: | um: Zorbax, Rx C8
fep RN CFerrTE A T, Detection at 210 nm
O -0
o SN N THF/water (2:1) SN N

® 5-15°C, 1.5h
O ' O
CIHNS 4o LN

Vigorous stirring was required for this step. To a solution of amine-HCI salt 16 (37.74 g,
98.3%pure) in THF/water (80mL/40 mL) was slowly added Na;PO, (14.09 g) in water (200 mL) at 5-15
°C. The resulting slurry was aged at 5-15 °C for 0.5 h. To the slurry was added water (160 mL). The
slurry was aged at 5 °C for 1 h. The crystalline solid was filtered off, washed with water (400 mL),
heptane (100 mL) and dried under vacuum with nitrogen sweep to give desired free amine 17 (29.85 g,
87% yield, >99.5A% purity). "H NMR (CD;CN, 400 MHz) 8: 8.41 (br s, 1 H), 7.38 (dd, J = 8.6, 5.6 Hz,
2 H), 7.09 (t, J = 8.6 Hz, 2 H), 4.92 (dd, J = 14.2, 4.8 Hz, 1 H), 4.57-4.47 (m, 2 H), 3.90 (br d, / = 10.9
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Mobi | e Phase: 0.1% aq H3PO4 (A) MeCN (B); G adient:
90:10 (A)/(B) to 10:90 over 15 mn, 10:90 hold for 5
wore0v5/04G000 to 90: 10 (A)/(B) over 10 seconds; PECDWS2004/041115

Rate: 1 rnL/mn. Retention tinme for the Owvesyl ated

Bicyclic Pyrimdone 15: 14.769 mn.Step 2: Preparation

of O Mesylated Bicyclic Pyrim done Am ne Hydrochl oride

Salt 16 OL L F 4.2 MHCI in Et OAc -30 0OCto -20 0OC, 1

h -20 0OC to O OC over 2. g\ c) 0 OC- (1, over 2
Hz, 14D), 9834dg/ = 9l 16D03- @"o@so%%) 36615 'ﬁf’r@ w212 odsiDe d-88-0179 (m, 3 H),
165!5@@11%1@}3 To a 1L round bottomfl ask was charged

th OrrL) ution of eth
Pﬂ’“ﬁ%’%ﬁi" %59 é‘ 4(@%“@“@9“%6&9. % }ssrectws@t 210 nm;
Mobite®Phase20.1BGq Hﬁ@b@@ﬁ\ﬁéﬂl‘e CB)bGﬁMiEhﬂ 80: pY (AWBY N®: % ver 15 min, 10:90 hold

for 5 gnr,%fﬁéél L(HO?]&(%&‘&]&) dvIsruﬁ) sgcr:]ong% F_}d;}gﬂ%t% I nglltoﬁ\'{ 1%9 t1r g?or compound
17: 8M@§whiv.i ng sol uti on was aged at -30 to -20 OC for 1 h,

and slowy warnmed to O OC over 2.5 h, then aged fromO

OC to rt over 2 h (100% conver Si on by HPLC). To the

: (plasgicak Reselutignsof @-MesdatedFreqAmiredd (188 ni), and

sI ovvly a(glded hept ane (376 nL) over. 1 h. The resulting
slurr ed at rt for 1-2 h. TFhe crystallrn solrd

i (R2ghed wit 100

thz‘/"mia{emé’cfh S af or'd des L8
pr odu 6 [43]2 gpod8%0 i sol atdg i elld, 1>9
puri tYHS 14 nej foinons: Col Heth: Zofb R>Hz@& 25(9

4.6 mm Tenp ure: 30 OC, DebantrAdn 10ppOTTA”

Mobi | e Phase: 0.1% aq H3PO4 (A) MeCN &R ; G adi engig

90:10 (A)/(B) Fo 10:90 over 15 nin, 10:90 hold for 5 F

mn, 10:90 to 90:10 (A)/(B) over 10 seconds; Flow

Rat e: Il'od sohtion oR@Y) N T68.81i g 2% waron@onitdle180 n8.)OhSslowly added

free ainrfé 17 %I(?(R) O4g§ in g‘il/'owa%r/%{:é &nrir%f 15}95{1@? g%llltﬁ)é'edgigfl\re ‘il"hé"f-%jﬁ]l?mg' ﬁurry was aged .
214550 Yokw e, @i ﬁ.fwgqra@hq @fiAlinscrolibmas Hfosedsi ashpd wath acetonitrile,
dried 8l dc@im Gfith %IH 81 ek §53&fford1&s{r§17 r&fhc% 19?9 A § 9. ?‘% e'e n>99A%

puntyggr%; ﬁlefﬂgt gﬁ;sg ﬁgn% Wa% i\ oR (%MSO ds, 400 MHz) o: g 14 (t J 6.2Hz 1
H),7.81(d,J=8.1Hz,4 H), 7 34 (dd, J = 85 5 8Hz,2H),7.29(d,J=8.1Hz,4 H),7.14(dd, J = 8.5,
5.8 Hz, 2 H), 5.65 (s, 2 H), 4.86 (dd, J = 13.7, 5.4 Hz, 1 H), 4.57 (brd, J=12.2Hz, 1 H), 444 (d,J =6.2
Hz, 2 H), 3.69 (brt, J = 12.2 Hz, 1 H), 3.51 (s, 3 H), 2.56 (s, 3 H), 2.36 (s, 6 H), 2.14 (m, 1 H), 1.88 (m, 1
H), 1.66 (m, 2 H), 1.50 (m, 1 H), 1.37 (m, 1 H).

Chiral SFC conditions: Column: OD-H; Temperature: 35 °C; Detection at 215 nm; Mobile Phase: 16%
(25 mM i-BuNH,; in MeOH/CO,); Flow Rate: 1.5 mL/min; Pressure: 200 bar. Retention time for free
amine S-17: 9.067 min.; for free amine R-17: 6.063 min; for (D)-DTTA: 3.284 min.

Step 5: Neutralization of (R)-O-Mesylated Amine (D)-DTTA Salt R-18
O 0O
N OMs F 1 MKoCOs N OMs F
< I H I H
/SN MeCN SN N
=@ -5 °C, 0. =
HzN\ 0O 0-5°C,0.5h HN_ O
(0)-DTTAS B-18 R-17
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OC. The resulting slurry was aged at 5-15 0C for 0.5
h. To the slurry was added water (160 nL). The slurry
woa@sagsdi at 5 0OC for 1 h. The crystalline sol PCT/Mam04/041115

filtered off, washed with water (400 ni), heptane (100

m.) and dried under vacuumw th nitrogen sweep to give
desired free amne 17 (29.85 g, 87%yield, >99.5A%

purity). 1H NVMR (CD3CN, 400 MHz) d: 8.41 (br s, 1 H),
738(de 8.6, 5.6 Hz, 2 H), 7.09 (t, J =8.6 Hz, 2

. 4. 92 a(slthfiod ofandide-)-DITBA $4kt, R-18 10,0144 5iFiolds) AT MefeN (25mLL) was

slowl}w &)’ 1 gp Zé{)%{assqur%g I on]a% (g%_lg }at@ @’ 'lglg éegsgl'tmg io'h%o% \&?’é aged at 0-5 °C

for 10|-11)1n ”_ﬂo tggsojutipy v(amadctgd jAc 0 ggg,lang @tll‘(éﬁi‘ fOIZIQq;nn Afpgr@ phase cut, the

aqueoﬁ@@gs' ﬂabl@&épact@lvﬂﬁ'ﬁ’Ac%@@ hax aThBéor%ngﬁQgéﬁlc“l '\}gr A Washed w1th brine (2 x
Tenper at ur e: C, Detection at bi |

20 mlg), Tﬂ%salan@ewomlwmr(deylve@sg&?@ﬁfo a@@n&rele (tRY a} ((éw %8mL>
10: 90 over 15 rain, 10:90 hold for 5 mn, 10:90 to 90:

0 (A /(B) .over . Fl ow 1 mb/mn.
——@et—em%ﬁgﬂigﬁ%’ .%Bﬁ%yafuﬁsﬁf‘f&%—ﬁ% mn. d assical

Resol ygion of (9-Mesylated Free Amine 17 O Q)(D) DTTA

Z%Nater MeCN 50 OC, 6 h rt, 10 MOJ
m n < DDAN(D) pBRiSAdSBydd R- 18NTO H @
ol ofN(D TA n 2% Wat er / acetloni gri |
AL) s slowWy 5Q’gsl;%ciférfll\g NIham ne 1 0.M0 |

Nt er /@cetonitrile (40 ni soI ution afNS0 0CO The
resultlm;g_sl urry was aged at 45-50 OC for 6 h,317and at
rt for 10 h. The crystalline solid was filtered off,

washed T\Ma s&uﬂ&?&%e?ﬁﬁ q4pﬂlg§ drllJ %M%Y@Stlﬁ%) was added water

ni trogen swee S|red
(2 mLy@End W@éalde;hg@c(%lé & Tihg | resuling gqhg;og)was [i%]agcd gldlheat(a@ at657, 0 °C for 30-
40 h (M@emolatﬂo% &m@GThe“@&ltM'g'zsbluﬂon Rashfted for cissichl rgsolutlon
1H, 7.81 (d, J =8.1 4 H, 7.34 (dd, J =
85 5.8 Hz, 2H),729(dJ 8.1 Hz, 4H, 7.14
Step A dd, = C&as&cal&e&)lﬂrﬂﬁm o?tHd)F,lrsﬁ{eﬁﬁclé sf, OMdsMate&Fﬁ@A_ﬁ;rd;ﬁh 17) =

13. 7, 4 57 = . .

4 44 oa Js%goréof:%é fi yc efng@e? J(T]beOI? %%g % élbqlz_v’f .(%)OEEQ.O]]}41 moles) in
5% wzh:t&r/ac&pﬁﬂrﬂ@ was Blded) 3. O(2g Eﬁfre(sg fre@arhfpe 12. T8 ressltingsdHytion2yag lowly added
toa (lf)rﬁ\)g"gﬂ Q &1 g‘l)}_§§‘7 (vmter/:!lcé_gmtrﬂ!e (@@ mi,mlt 5 °d) The]méﬁ)ur{grﬂun% Wi aged at 45-

50 °Cfor 6 h, and at 1t for 10 h. The crystalline solid was filtered off, washed with acetonitrile, dried

under vacuum with nitrogen sweep to afford desired product S-18 (8.82 g, 95.2% ee, 47% yield). The
undesired product R-18 was taken through Steps 5-6 and the resulting second recycle amine 17 was used

for classical resolution.

Step 8: Classical Resolution of the Second Recycle of O-Mesylated Free Amine 17

To a solution of the second recycle amine 17 from Step 7 (about 0.01141 moles) in 5%
water/acetonitrile was added 5.00 g of fresh free amine 17. The resulting solution was slowly added to a
(D)-DTTA (8.81 g) in 2% water/acetonitrile (80 mL) at 50 °C. The resulting slurry was aged at 45-50 °C
for 6 h, and at rt for 10 h. The crystalline solid was filtered off, washed with acetonitrile, dried under
vacuum with nitrogen sweep to afford desired product S-18 (7.94 g, 96.6% ee, 42% yield).

Thus, a total of 26.3 g (31.9 mmol) of S-18 (average 93.8% ee, 70% overall yield) from

20.0 g (45.6 mmol) racemic amine 17 after two recycles.
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Chiral SFC conditions: Columm: OD-H, Tenperature: 35

0C, Detection at 215 nm Mobil e Phase: 16% (25 nM
wa2mamkt30i n MeOH CO 2); Flow Rate: 1.5 nbL/ m n; PCT/US2004/041115

Pressure: 200 bar. Retention tine for free amne S-17:

9.067 mn.; for free amne R-17: 6.063 mn; for

(D)-DTTA: 3.284 mn. Neutralization of (R)-O Mesyl ated

Anmine (D)-DITA Salt R 18 OvHs 1 M K2CO3 OMs . N N MeCN

r.(r) 0-5 0C, 0.5 h HON HN (D)-DTTAb R-18To a sol ution

of am ne-(D)-DITA salt R 18 (- 0.01 141 noles) in MeCN

(35”1-) S Sl O\M add 1M ﬁg a?ed%rﬁli Cﬁf"Pgrs]fH§17

at - STGGPNEISSSIJ@OCIQ@M@ isTlee dahwe asdiout deseripias. AdYegiof quzbmed (S)-0-
¢
mesylétgaoaﬁhé D o)%‘f’rus m&éé&lt{ﬂ%g@g fi1 gg %&J&afﬁh&%ﬁg@%%%?ﬁ%%&d 94% ee, 98 A%
purityt ¢lp GrlgaRMSQayer was washed with brine (2 x 20

m). TWl&Qh%feg&ng\@%ci@l@ﬁ%@éaﬁﬁgs% e les of the present invention, with an

oIvet swi.tch cetonifrile vo] une 3
examply R g RBE A Pateicb ST ORSyPaE 6T bl ZOrLL o o
usual Vapia@Sfs padapthisamk aediyrdeodiiaiiais eliat batdNviiGn e s€Pe oBthe 4d)lowing claims.

To a solution of free amne R 17 (0.01141 nol) in
acetonitrile (38 nL) was added water (2 niL),

and/ ?- ani sal dehyde (0.16 g). The resulting solution
was degassed and heated at 65-70 OC for 30- 40 h (0-3%
ee nonitored by chiral SFC). The resulting solution
was used for classical resolution. Step 7: C assical

Resol ution of the First Recycle of O Mesylated Free

Amine 17 To a solution of the first recycle amne 17
fromStep 6 above (about 0.01 141 noles) in 5%

wat er/ acetonitrile was added 5.00 g of fresh free
amne 17. The resulting solution was slowy added to a
(D)-DTTA (8.81 g) in 2% water/acetonitrile (80 nL) at
50 0OC. The resulting slurry was aged at 45- 50 OC for
6 h, and at rt for 10 h. The crystalline solid was
filtered off, washed with acetonitrile, dried under
vacuum wi th nitrogen sweep to afford desired product
S-18 (8.82 g, 95.2%ee, 47%yield). The undesired
product R-18 was taken through Steps 5-6 and the
resulting second recycle am ne 17 was used for

cl assi cal resolution.
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Step 8: C assical Resolution of the Second Recycl e of
O Mesyl ated Free Am ne 17 To a solution of the second
WO e@pobsoam ne 17 from Step 7 (about 0.01141 npCEE2004041115
5% wat er/ acetonitrile was added 5.00 g of fresh free
amne 17. The resulting solution was slowy added to a
(D)-DTTA (8.81 g) in 2% water/acetonitrile (80 nL) at
50 OC. The resulting slurry was aged at 45-50 OC for 6
h, and at rt for 10 h. The crystalline solid was
WHATII$ CeABIEDfIS;, washed with acetonitrile, dried under

vacuumwi th nitrogen sweep to afford desired product
S-18 (7.94 g, 96.6%ee, 42%yield). Thus, a total of
26.3 g l{ 31. A preedsy fop pregaring acapppwidef Bampis % et Forpyla XI:

overal |5p{2 3d) from20.0 g (45 6, gB racem c am ne
17 aft Cecycl es. Step 9 it i on of

Desi Mesyliat ed Ani n& Al salpyS- 17 Thi s
proces Is the sane as tion.

27. 20 ORp- Oresyl at ¢d an; TTA-lsaI t
L gaws 1 N rral free RSN Ne (o)7‘lve/

94% ee, ity). [a]D52.0 . NSO . Whi | e
the for cung specflcatlonteWh@s\the primnci pl es of

the pnesentRinvention, wxyh an exanRe provided for (X
t he purpose of |IIustrat|on the practice of the
5  whichicomgtides:on enconpasses al | of the usual variati ons,

adapt at t conme within the
scope O jfﬁ)t heg,gg‘f %%a@ﬂﬁguk‘g?fnﬂé&@l&ylﬁs CLAIMED IS 1. A
process for pr eparl ound of Formula X or

Formul a Xl : 5R2 RB\ ; ORRWN

whi ch conpri ses 3'? I ngoa conpound of Fornul a
VIP. R23 R5 i (VII1) or a conpound of
Formula I X W|tha

toc'ﬁ_ﬁn ai n Conpound X;
ormula VHI - 1:; R2R3

W R! (VIID)

or a compound of Formula IX:

(IX)

10 with a strong base to obtain Compound X; or

(H-1) contacting a compound of Formula VIII-1:
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R OOCL (MII-1), a conpound of Formula VPI-2: O
(MI1'1-2), a conmpound of Formula VIP-3: R2R3 R4R\b o
w@2@506¥50R7 N WRL (VII1-3), or a conpound of MOT/IB8i0a4/041115
I X-1: O(IX-Dwith a strong base to obtain Conmpound
Xl; wherein: Wis an amne protective group; L is a
hydroxy activating group;Y is halo; R is: (1) H (2)
C -6 alkyl, (3) Cc alkyl substituted with GG -
al kyl, C3_8 cycloalk% or aryl, wherein the
cycl oal kyl is opthgﬁ RPy substituted with from1 to 3
A - alkyl grou aryl is optionally
substituted wt 5 Gubstituents each of
which is independ n| y | |ky,|+ oG -6 alkyl, CF3,
OCF3, hal o, 4 or 4) _MryLTwhich is
optionally substltut iNh ffomT to 5 substituents
each of which is |ndﬁpghdentI® G -6 alkyl, OGC -6
al kyl, CF3, OCF3,,Malogt CN, or , each R,
each R5 R6, and\%v are |ndependentlggq?1 H,

a compound of Formula VIII-2:

(VIII-2),

a compound of Formula VIII-3:

(VIII-3),

or a compound of Formula IX-1:

(IX-1)

with a strong base to obtain Compound XI; wherein:

10 W is an amine protective group;

L is a hydroxy activating group;
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(2) G -6 alkyl, or (3) G -6 alkyl substituted with
O C -6 alkyl, C3-8 cycloal kyl, or aryl, wherein the
weywboelskyl is optionally substituted with froP€LUSZHOBO41115

G _6 alkyl groups and the aryl is optionally

substituted wwth from1l to 5 substituents each of

whi ch is independently C alkyl, Qg -6 al kyl, CF3,

OCF3, halo, CN, or NO2; Ris (i) a mixture of R and

RB, wherein R and RB are different C _ al kyl groups,

or is (ii) RC, wherein RCis a C - alkyl; each aryl is
Ylshhlgdependently phenyl or naphthyl; n is an integer

ual to zero, 1, 2 or 3; Tis U1 UtJdl, U2 and U are

each i ndependently selected fromthe group consisting
Rlis:of H halo, G _6 alkyl, OGG _g alkyl, Q -

fluoroal kyl, SO2-C -6 alkyl, (=0-NH(-C _6 alkyl),

(=0 -W-C ¥6 alkyl)2, and HetA; VI is H halo, G

al kyl, @&r CiCi-@alkyluor oal kyl ; and each HetA is

' ”depe'a%ent le1 (,aalﬁyl sQanﬁtem% @9 Qﬂ@y@ r@%{@%ﬁl‘kfl Bﬂatﬂﬁ wherein the

contai ni'ng from eter oatorrB I"ndepen

cycloadigll iscpBenaily élrhsmuteé)“aﬁhém@ 1 9drled ﬁlkylr%w@é@léir%waﬁﬁppt&naﬂy
substifuted@vithSrddP1 tPNbbtitudhtsRat dfhhedh iVnbépeddedily 21 Galkyd @CK¥lalkyl, CF3,

The process according to claim1, wherein L

OCF3 falo, ﬁ“y ét’)%ff ?2) P(O (RJ) 2|,gor (3) IP( oY CRK)ZI;

wher ei )R iaSyl ihich & op‘tl@na'ﬂly KWStltu(ddl\91th@lrom ﬁtchi)ﬂgu‘Bﬁitilfe}iﬁs,each of which

v) ar or

is md%pegde)ﬂ%%h% ﬁ<:yi( Hglgrl EP' %g:ﬁg' eﬁ,{l\?/ orN ;2 y

al kyl, (ii) Q. b hal oal kyl, (iii) d -6 aIkyI

t | .. ' l; d h R

R R R SRR e fgllathyr Y15 200 cach B i<

substlt(b)t edHith aryl; and wherein any aryl defined in
R, RJ,2and R4 gdk@pdri onal | y substituted with

€)] C1-6 alkyl substituted with O-C1-¢ alkyl, C3_g cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 C].¢ alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently Cq-¢ alkyl, O-C1-g alkyl, CF3,
OCF3, halo, CN, or NO2;

R8 is (i) a mixture of RA and RB, wherein RA and RB are different C1.¢ alkyl groups, or is (ii) RC,
wherein RC is a C1.¢ alkyl;

each aryl is independently phenyl or naphthyl;

n is an integer equal to zero, 1, 2 or 3;
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froml to 5 substituents each of which is
i ndependently hal ogen, -C .4 alkyl, -OCl-4 al kyl,
WEER5/0EFE8, CN, or nitro. 3. The process accorpBiTygS1004/041115

claim1, wherein Wis an am ne protective group
selected fromthe group consisting of: (1) G _6 al kyl
substituted with aryl, where the aryl is optionally
substituted with from1l to 5 substituents each of
whi ch is independently halo, -NO2 , -G _4 alkyl, or

Ul, u2 &d@'ﬂ aréez&:hkﬁdepenﬁ&)tly@él@@)d fohm theakrduplcpnsistihg 6 BMaldCIC1 4 alkyl, 0-C1-¢6

alkyl, le o %& 5@% yor Gyaﬁ?zsy&réaét fN?I&?{ ea{ﬂﬁrl)?%l @ﬁﬁ’{‘%ﬁ% 1By, and Heta;

substltuents each of which is independently hal o, -NO2

. -0 - LAl kyl, (5 =0-00a -4
Vlls%ﬂ?ﬁ’,cf‘%@?&& !58)1‘%3“?& ) >(/:H:E:H)z and)(7)
C(=0-00GC _4 al kyl ene- aryI V\,here the aryl is

each I—BPA LQ@L%}\}\?&'& '01: &Igﬁgﬂ)%& Het{rBQUPn;ucIrﬁlg%oﬁtHﬁﬁ% ffdﬁ?mo&l heteroatoms

I S I ndependen
mdepeaqiemy]y selepted_fongly. Q apd ﬁsyhere,qn thq%@erlg@r@g}é@csmgclé @ptmnﬁ]@/ supstituted with 1
or 2 Cekaiky groupsherein R 2, R3, each R4, each R5, R6, and

Rvare all H 5. The process according to claiml,

wherein the strong base in Step Hor Step H1I is

sel ected fr @me ploeesgiccoidingomsihist 1, vdeein It e al kal i

net al s(jyal kghhretal and al kaline earth nmetal halides,

G oup &1b tranS|t on netal halides, alkali netal salts

and aI i nB(Q&FYh oFet al salts of di-Ci-C6 al kyl ani nes

and C4¢(8 cyah)i-orR¥ggondary am nes, alkali netal salts

and al kaline earth netal salts of bis(tri-C -4

al kyl silyl) #h%®Bs, alkali netal and alkaline earth

met al hydrl des, ®lis By Ayt HiiEs6 hazllogllkjfli (i) Qe alkytontstituted with

and di - 6 i thi . al kyl magnesi um

hal i des ﬁyﬂéﬁ%"g&fﬁgg L hi‘%’@ aI kali netal anides,

G -6 al kOX| des efchR’ kamdepan@n@:f @ef1- ﬁelké]aflt)IClpfehé’éfPag(yl (iii) C1-6
~al kali et al lk}%%wﬁ%&‘%de‘;ﬁt@%glr 911(9‘)3 12/?%\ es, alkali net aI

phosphat es, 'kaline earth neta
hydroxi des. 6. TH¥h %Eé@@l’f‘é‘é@ﬁ]ﬁ(@ -6 k¥ PRt L 6%11 E‘}l?sumted

further comprh$R3% angFl) treating a conpound of Formula

V. 23 .
wherein any aryl defined in RI, RJ, and RK is optionally substituted with

from 1 to 5 substituents each of which is independently halogen, -C1-4 alkyl,
-0-C1-4 alkyl, CF3, OCF3, CN, or nitro.

3. The process according to claim 1, wherein W is an amine protective group

selected from the group conststing of:
1 C1-6 alkyl substituted with aryl, where the aryl is optionally substituted with

from 1 to 5 substituents each of which is independently halo, -NO2, -C1_4 alkyl,
or -O-C1 4 alkyl,

(2)  C(=0)-Ci-4 alkyl,

3 C(=0)-Cq -4 haloalkyl,

4 C(=0)-C1-4 alkylene-aryl, where the aryl is optionally substituted with from 1 to
5 substituents each of which is independently halo, -NO2, -C1.4 alkyl, or
-0-C1-4 alkyl,
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OV \ )H[I OH<HN / R7'" WRl (VII) with a hydroxy
activating agent to forma product which is (i) the

wae oopsoensol of Fornmula VDP, (ii) a conpound of FRCTUBZ04/041115
VPla:R2 RR (Vvilla), or (iii) a mxture of Conpound
VI Pand Conpound VPl a; (F2) then: (1) when the product
is (i) Conpound VIP, proceeding directly to Step G or
to Step H (2) when the product is (ii) Conpound VPI a,
contacting the product with (a) a primary or secondary
am ne M (bXEW-@Caetwdkyl. water, or an al cohol - wat er
m Xt ure«in Q:laq) — toformCorrpound
VTG, ang))(:%) mhe)ﬁé%ﬁﬁ@%ﬁo%c?{?gﬁfil i) a mxture
Conpouflls VIEFERNe-Cur4 %kyl%taFYé’ﬁﬂ}eF‘Vh% ik %GPW%@“X w@stlwted with from 1
product Wi t kb £ &bstBuddid dABK OF vHfichSie GABEAdstIARMBE N, ()4 alkyl, or
an al cohol, %er r an al coholwater m xture in the
presence of aék to form additional Conmpound VIH;
and (G optionally reacting Conpound VPl from Step F2

vvlthahall salt to formt 0 f, F la |
or (FI#) 33%9110&%55 acceHs 6%16“‘23 VBRI R0 6 oion 85, R, and

R7 areifne of fornula T-CH2NH2 to obtain a conpound of
Formula V-1: RR RS 14\ \ R- OHN/ OHr

5. The process according to claim 1, wherein the strong base in Step H or Step H-1

is selected from the group consisting of the alkali metals, alkali metal and alkaline earth metal halides,
Group 2b transition metal halides, alkali metal salts and alkaline earth metal salts of di-C1-Cg

alkylamines and C4-Cg cyclic secondary amines, alkali metal salts and alkaline earth metal salts of
bis(tri-C1-4 alkylsilyl)amines, alkali metal and alkaline earth metal hydrides, C1-¢ alkyllithiums,
aryllithiums, mono- and di-(C1-¢ alkyl)aryllithiums, C1-¢ alkylmagnesium halides, arylmagnesium
halides, alkali metal amides, C1.¢ alkoxides of alkali and alkaline earth metals, alkali metal carbonates

and bicarbonates, alkali metal phosphates, and alkali metal and alkaline earth metal hydroxides.

6. The process according to claim 1, which further comprises:

(F1)  treating a compound of Formula VII:

R R o
R4 OH
OH
. HN |
5 X OR8
R a7 N
N O
N
W R (VID)

with a hydroxy activating agent to form a product which is (i) the compound of Formula VIII,

(ii) a compound of Formula VIIIa:
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RJI RT Il NO/ NWRL (MM; (F1-2) treating a
conpound of Formula V-1 with a hydroxy activating
w@g@setsol f orm a product which is (i) a conpoupdI/v$2004/041115

Formula VHI -1, (ii) a conpound of Formula VIP-2, (iii)

a conpound of Formula VPI-3, (iv) a conmpound of

Formula VPI-la, or (v) a mxture of two to four

conmponents sel ected fromthe group consisting of

Compound VI P-1, Conpound VI P-2, Conpound VPI-3 and

Conpound VM 1 a:R2 RIRORE O (VI 11-1a) (F2-1) then: (1)

when the product g5 ({ nga q/mound of Formula VIP-1,

(ii) a conpound pft \Fg l’o'l IP-2, (iii) a conmpound of

Fornmula VPI -3, or ' +of , proceedi ng

directly to Step G |'® orto ep HI; (2) when the

product is (iv) a, ©RAt act i ng the

product with (a) R pri condary am ne or (b)

an al cohol, water, o -water mxture in the

presence of a base st onform Compound VPI-1; and (3)

when the product ¥ theRm xture (v) d¥Hd&%ning VPI-1a,

optional | cont actl ng the product with (a) a primry
or (i) MFEED 96’8 Yfgohol , water, or an

al coholEyat @Henm xture in the presence of a base to

I
form a0t ool Compaunc B Ot L 8L LT e 0 o5

H; salt to forma conpound of Fornmula I X-1. 7. The
l. ' ' :
ggr;g?]tes§%?agfe hgi*:{flg 6&0%&(? 19 ‘gb@E‘Pg@ggﬁhQ cBﬁ’{Qctﬁ&g E}# %%du?tg&rlth (a) a

prlmalty-o)(seomm@nearmm_on ® ag@hgl (Vﬂel) Qp(r@lcoh@]rwz\ft@p@fxt)ugpe @e pagsance of a
base,téfi)ﬁi@@ljn ghvmphgiein R is (i) Q. b alkyl, (ii) C-6
oak (i C-alké substltucged Wlthéﬁ%%vpi 3 1
aryl, 69 (v)'hemihsmERdystis @idamipis of dehé a) optionally
contac@l% tl@'pkdﬂ'uctd\ﬁthl ) efprhﬂir@axl deydndarfy iatnine oEXb) aft |51]|®!ﬂorl1 wster or an alcohol-
stitute W t an C | S
wate PTG AERSpeq PO e o B gditgrt] oAV R |
substi (@G} ed owmﬂallﬁl‘eﬁd:tl,nga&a)dlpound VIII from Step F2 with a halide salt to form the

compound of Formula IX; or

(F1-1) reacting a compound of Formula VII with an amine of formula T-CH2NH? to

obtain a compound of Formula VII-1:

5R2 RS

(VII-1);

(F1-2) treating a compound of Formula VII-1 with a hydroxy activating agent to form a
product which is (i) a compound of Formula VIII-1, (ii) a compound of Formula VIII-2, (iii) a compound
of Formula VIII-3, (iv) a compound of Formula VIII-1a, or (v) a mixture of two to four components
selected from the group consisting of Compound VIII-1, Compound VIII-2, Compound VIII-3 and
Compound VIII-1a;
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wherein any aryl defined in R, RJ, and Ris

optionally substituted with from1l to 5 substituents
weawk/oefsonhi ch i s i ndependently hal ogen, -G -BCHUK3004/041115

-0CG -4 alkyl, CF3, OCF3, CN, or nitro. A process for

preparing a conpound of Formula XX 2 D3 RSRF OOHH

R (XI1);which conprises (i) conducting Step H as

recited in claiml1, and (lI) reacting an am ne of

formul a T- CH2NH2 mnth a conmpound of Formula X to

obtain a conpoundeR R3 la XI, or (ii) conducting

Step H1 as recige im1l; and further conprises:

(J) treating a co kula XI with an amne

deprot ecting agent |to nmole gtbup_Wand obtain a

conpound of For ngba™~X; ilonal |y conpri ses:

(la) (i) reacting a/cgapound. of Forrmula XI with a

hydr oxy actlvatlng,db@nt to rma racenm ¢ conpound of

Formul a Xla: RSITWR AR TOO L NI)WIRS)/ R7 Il WNc

ORL (%A)y ylyi) treating a conpound of Fornula Xl a

wth a ane deprotecting agent to renove groupW and
obt ai n(R comfb@mﬁld pesfduftdy (LA eprraundrf Fommlap VIR L, (i) a compound of

Formula VIII-2, (iii) a compound of Formula VIII-3, or a mixture thereof, proceeding directly to Step G-
1 or to Step H-1;

) when the product is (iv) Compound VIII-1a, contacting the product with (a) a
primary or secondary amine or (b) an alcohol, water, or an alcohol-water mixture in the presence of a
base, to form Compound VIII-1; and

3 when the product is the mixture (v) containing VIII-1a, optionally contacting the
product with (a) a primary or secondary amine or (b) an alcohol, water, or an alcohol-water mixture in
the presence of a base, to form additional Compound VIII-1; and

(G-1) optionally reacting Compound VIII-1 from Step F2-1 with a halide salt to form a

compound of Formula IX-1.

7. The process according to claim 6, wherein the activating agent in Step F1 or
Step F1-2 is an agent of formula L-X; wherein L is RISO7, (R1)7P(0), or RKO)2P(0) and X is halogen;
wherein Rl is (i) C1.¢ alkyl, (ii) C1-6 haloalkyl, (iii) C1-¢ alkyl substituted with aryl, (iv) aryl, or (v)
camphoryl; each RJ is independently (i) C1-¢ alkyl, (ii) C1-6 haloalkyl, (iii) C1-¢ alkyl substituted with
aryl, or (iv) aryl; and each RK is independently (i) C1-6 alkyl or (ii) C1-6 alkyl substituted with aryl; and
wherein any aryl defined in RI, RJ, and RK is optionally substituted with from 1 to 5 substituents each of
which is independently halogen, -C1-4 alkyl, -O-C1-4 alkyl, CF3, OCF3, CN, or nitro.

8. A process for preparing a compound of Formula XII:
5R R® o
R (XID);
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" N (Xa), (iii) converting a racem c conpound of
Fornmula Xa to an enantionericallyenriched form wherein
wo b@sassont of (S)-Conmpound Xlla is greater theeT/UR®04/041115
amount of (R)-Conpound Xa, and (iv) renoving the L
group fromthe enantionerically-enriched form of
Conmpound Xlla; or (Ja ) converting a racem c conpound
of Formula X to an enantiomerically-enriched form
wherein the amount of (S)-Conmpound X is greater than
whichtchepiasee (it - obnduRjneCenpid anvgXted in faigy besds for preparing
a conmpound @fy Fordlisy 2Kl afiineSdRZorkR@la( IXCHY NHwAHg compound of Formula
conprises conducting (i) Step H Step | and Step J,
X to ofiaih apjomipeE of Spepa XL.6F Step Ja , or (ii) Step H1 and
Step J@nd @pidubidl St 1N ab feciiéd BB dgands recited in
claim8; and which further conprises: (L) either (i)
furthey cOMIISHy t he compound of Formula X1 with (i)
( RVRN) I8 C( =@eatitizaCpmphi(nd Of FnGla XI6vid! doydmineodepfdtdc)ing agent to remove

acting the c rmula X with

group Eﬁ@idbé%i?a@ﬁ)%@%g‘“@%é@? with (RVRN)NH, to obtain

furtheGoptigoallydoxpiseswherein R and R are each i ndependently
Q. al gl org) Caceirfdl kbhapsiHaSE FbM@AXIN 2 Rfd¥dxy a@ffivating agent to form a
alternatively RM and RIEI together with the N to whi 0%1

racemissoppend cAFeERedaf orm C4. J azacycloalkyl; Ris G -6
alkyl; and Z is hal gsfFR 10. A process for
preparing a conpo f/ Fogmula XX or Formula XI: R R2
R3 RBRf 3 o O A, Xt which conpri ses:
(HZ) treating a co of|orrm|IaVor Fornmul a V-1
'R2 R3 R5 OR4 \ \R6 \N N._-T

W~ N\ ]
R (XIa),

(ii) treating avcompound of Formula XTa with an amine deprotecting agent to

remove group W and obtain a compound of Formula XTa:

(XIIa),

(iii) converting a racemic compound of Formula XIIa to an enantiomerically-
enriched form wherein the amount of (S)-Compound XIla is greater than the amount of (R)-Compound
XHa, and

(iv) removing the L group from the enantiomerically-enriched form of
Compound XIIa; or

(J&)  converting a racemic compound of Formula XII to an enantiomerically-enriched

form wherein the amount of (S)-Compound XII is greater than the amount of (R)-Compound XII.

-91 -



10

15

RL (M1) WR1 (VII-1) with a trihydrocarbyl phosphi ne
reagent in the presence of an azodi car boxyl ate of
WO-00510b0R O2C ~ NN Cg 2R to form the conmpounePlCDUS2004/041115

Formula XX or X, respectively; wherein: Wis an am ne

protective group; R is: (DH (2) G -6 alkyl, (3) G

6 al kyl substituted with OG - alkyl, C3-8

cycl oal kyl, or aryl, wherein the cycloal kyl is

optionally substituted with from1l to 3 C al kyl

groups 9and t/nprogasy for prpapigiasAapripdshBemuafed wit h

from1l to 5 substitueghsl:gach of which is

i ndependently Q. alR - alkyl, CF3, OCF3,

hal o, CN, or N2, &F whpgh is optionally

substituted with fro st Ht uents each of

whi ch is independentl 6 al kyl,

CF3, OCF3, hal o, CNgéor . >ecach R4, each R5,

R6, and R are indegendentRy: (D H (2) Cl-6 alkyl, or

(3) G _6 alkyl subspibuted with“O G -6 alkyl, c3.8

cycl oal kyl , orR'\erI / whermin the cycloal kyl is

optionally substiN d wwth froml to 3 d -6 alkyl
groups and the afyl i@ optionally substituted with

from1l to 5 supstituents each of which i XIV)

i ndependently G -6 al kyl, O C . alkyl OCF3,
whichtggmprisegrpndgetingdp Ster H. §te@|1)an%5tﬁm> Jand @Pt@rlalﬁt%?r% oRgep J2, or (i) Step H-1
and SV L& cﬂ)taneﬁ _e %@t@) Mgk feit&nh cim §; ak kxmhchgﬁﬂ%p SRom[Qfses

is (ii) an are

eac h i ﬁ{‘ﬂa perty ?ﬁ(S V%‘ng-tée %W?me‘g?ﬂ“%‘%/?(
® (RMﬁMéﬁd@hC(ap)Méﬁw Odﬁl 6 aliit ery(ii) repcting ﬂ@n:omn@le@@if Formula X1I with

\b and \b
RFO- §{% Ca{cﬁ) A e%%lh lﬂg ]?{/I I ec%ﬁgy]%r%g%p? né{%ﬂrvéup
consi sting of H, halo -C-b alkyl, G -

wherein RM and RN are each independently C1-g alkyl or C]-6 alkyl substituted with aryl, or

alternatively RM and RN together with the N to which both are attached form C4-7 azacycloalkyl;

RF is C1_6 alkyl; and

Z is halo or OH.
10. A process for preparing a compound of Formula XX or Formula XI:
R5 R2 R3 O
4
R (A OH OH
38 [ 4
8
R® SN OR N_-T
R7
N 0] O
7 NG
w R XX) XD

which comprises:

(HZ) treating a compound of Formula VII or Formula VII-1:
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alkyl, G _6 fluoroal kyl, SQ2-Cl1-6 al kyl, C(=0O) -NH(-Ci
6 alkyl), C(=O-N(-C _6 al kyl )2, and HetA, VI is H,
wha00s/0616301 - al kyl, or C . fluoroal kyl; and eacPCHEsM04/841115

i ndependently a 5- or 6-nenbered heteroaromatic ring
containing from1l to 4 heteroatons independently

selected fromN, Oand S, wherein the heteroaromatic

ring is optionally substituted with 1 or 2 G _6 alkyl
groups. 11. A conpound of Forrmula Vb or Vb-1: R2 R3 R2

R3 RZM&E,BK/[BFO?S R6 OW(VIIb) R11 évglb [); wherein:
each [ rwa hydroxy activagsng Rgreup: Wis an
am n oMip; R i sH4 i -6 al kyl,
(3) G ubstituted wt § I, C3-8
cycl oal rein the|cy Hs

opti difal | ed with fr Nalky|
gr oups is optionally/sigrstitufled with
from1 95 substltuents each of Nich is

|ndep‘v‘;\hdentFR a -6 al kykviio- OV -6 &'kyl, CF3, OCKSII-1)

with aqﬁh%ﬂ:o&%t%:%h% ’r?aggnt nlt)n% %J’ %en%éyys Pq%olﬁcr?f%x%late olt #«%/rmula
I S

RYO plerferanthe gyom@uad @iHorme X orglatekpertivelE$herein:
OCF3, halo, CN, or NO2; R2, R3, each R, each R5, RG,
and R7 are_ independently: (D H (2) G -6 al kyl, or

W is anymigs protgetiye g{AUPs ubst i t uted with O-C -6 al kyl, C3 8
cycl oal kyl, or aryl, wherein the

R1is:

1  H

2)  Cir-ealkyl,

3 . C1-6 alkyl substituted with O-C1_g alkyl, C3.8 cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 C1.¢g alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently Cj.¢ alkyl, O-C1-¢ alkyl, CF3,
OCF3, halo, CN, or NO», or

4 aryl which is optionally substituted with from 1 to 5 substituents each of which
is independently C1-g alkyl, O-C1.g alkyl, CF3, OCF3, halo, CN, or NO2;

R2, R3, each R4, each R5, RO, and R7 are independently:

1 H

) Ci-6 alkyl, or

3) C1-6 alkyl substituted with O-C1.¢ alkyl, C3-8 cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 C1_g alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently C].¢ alkyl, O-C1-6 alkyl, CF3,
OCF3, halo, CN, or NO7;

R8 is (i) a mixture of RA and RB, wherein RA and RB are different C]_g alkyl groups, or is (ii) RC,
wherein RC is a C1.¢g alkyl;

RY and RZ are each independently C1_g alkyl;

-03 -



10

15

20

cycloal kyl is optionally substituted with from1 to 3
C _alkyl groups and the aryl is optionally
wgensostsot ed with from1l to 5 substituents eachCDUS2004/041115
which is independently Q. alkyl, O G _(5alkyl, CF3,
OCF3, halo, CN, or NO2; Ris (i) a mxture of R and
RB, wherein R and R are different G - al kyl groups,
or is (ii) RC, wherein RCis a G _6 alkyl; each aryl
i s independently phenyl or naphthyl; n is an integer
each asgjuaindepgndeatlpphenyl @ naghtlgl; T is UL or NXjI, U2 and \b
are each i ndependently selected fromthe group
_ consisting of H halo, G - alkyl, OCG - alkyl, _6
n is ag isgpreAPN Zercsc_anZ@ﬁe alkyl, (=0 -NH(-G _6 al kyl),
C(=O-N(-C _6 alkyl)2, and HetA; VI is H halo, Cl-6
al kyl, or G _6 fluoroal kyl; andeach HetA is
i ndependently a 5- or 6- menber ed het ef oaromatic ring
containing from1l to 4 heteroatons ependent |y
sel ected fromN, O an , Wher ei A h&) het er oar omat i ¢

T is

ring is optionally Qitysed with Uor 2 G al kyl
groups. 12. A conpound sel‘ect ed OS2CH3 O OCH,
-N Boc' CH Boc Boe OSO2CH3 , OS2CH3 O
9SO2CH3 9SO 2CH3 OS(IZCHSJQ" lor SO2 (QCI-B HN U H

uUl, U§Z Iélnc_ll\lUBIaIQ e@&ﬁn&p%empsegae& %nﬁ1§§r€ﬂ9&bﬂgstﬁ{g oF er H’HJ) 1.6 alkyl, O-C1-6
alkyl, C1 6 ﬂuoroalkyl S02-C1.-6 alkyl, C(=0)-NH(-C1-6 alkyl), C(=0)-N(-C}_¢ alkyl)2, and HetA;

V1is H, halo, C1.6 alkyl, or C1.¢ fluoroalkyl; and

each HetA is independently a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms

independently selected from N, O and S, wherein the heteroaromatic ring is optionally substituted with 1
or 2 C1-¢ alkyl groups.

11. A compound of Formula VIIb or VIIb-1:

R? R®

- 4R5 OMO
OM
R \N ORS® N\/T
R?

/N\ @] O

W R’ (VIIb) W R! (VIIb-1);
wherein;

each M is H or a hydroxy activating group;

W is an amine protective group;

Rl is:
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R CO2R (VId); wherein Wis an am ne protective group;
each R* is independently a Cl-6 al kyl group; R is:
w@ 2osm1502) C -6 al kyl, (3) G -6 al kyl substPCTUSZN04/041115
with O G - alkyl, C3-8 cycloalkyl, or aryl, wherein
the cycloalkyl is optionally substituted with from1
to 3 A 6 alkyl groups and the aryl is
optional | ysubstituted with from1l to 5 substituents
each of which is independently G _ alkyl, OG -6
al kyl , (€F3, BBCF3, halo, CN, or N, or (4) aryl which
i's optl(QﬁaI lyi.galkgtituted with froml1l to 5

gngt ! té Pi??l?g %E)ﬂ’%lfllﬁ%l ’%Q’Hgals%-l’dfdée\#keyg,%,en l : loég’yﬁ%gé;’xgll’, wherein the

cycloagdigd fis dRbipnadlz stbstRuted R6th feomdl 1l R7B @r-e alkpderpen dehthe yryl is Dptignally

substi(d\‘l?e)& v%.lh I‘Eh ﬁf’ﬁ S{%qu e]aoa?f[(v@]u?}} lgydgéﬂp&h%’\her X I%/W(% E‘ 1-6 alkyl, CF3,

0CF3@:%‘P(§§‘{ l@yN i250ropt| onal |y substituted with from1 to 3-

sub al k( e d n o 13fa1R s lgstﬁ ed%hi f?&fi‘ll Itée/ Sa %\ﬁsut?ents each of which
is indegep 116ﬁ8% &Ebﬁml 6%3’ ao’ NOg| kyl, CF3,
OCF3, haI o, CN, or NO2; each ar yI IS i ndependent Iy

e 2 N s gl o o eaual o cero
OH R3 yi) RIOH R NH2
2) C1-6 alkyl, or
€)) C1-6 alkyl substituted with O-C1_g alkyl, C3-8 cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 C1.6 alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently C1.g alkyl, O-C1-g alkyl, CF3,
OCF3, halo, CN, or NO»;

R8 is (i) a mixture of RA and RB, wherein RA and RB are different C1-6 alkyl groups, or is (ii) RC,
wherein RC is a C1_g alkyl;

each aryl is independently phenyl or naphthyl;

n is an integer equal to zero, 1, 2 or 3;

Tis

U3 N\

or ;
U1, U2 and U3 are each independently selected from the group consisting of H, halo, C1_6 alkyl, 0-C1-6
alkyl, C1-g fluoroalkyl, SO2-Cj-g alkyl, C(=0)-NH(-C1-g alkyl), C(=0)-N(-C1.g alkyl)2, and HetA;

V1 is H, halo, C1.6 alkyl, or C1.¢ fluoroalkyl; and

-95.



RlL (V) wherein Wis an ami ne protective group; R is:
(1) H (2) C1-6 alkyl, (3) G -6 alkyl substituted
wowRak/ost 6 al kyl, C3-8 cycl oal kyl, or aryl , Peiresmosa041115
the cycloalkyl is optionally substituted with from1
to 3 d -6 alkyl groups and the aryl is optionally
substituted with from1 to 5 substituents each of
which is independently C 6 alkyl, O G - alkyl, CF3,
OCF3, halo, CN, or NO2, or(4) aryl which is optlonally
each ngjagq jnﬂqpp@(@nw ¢ Pr dr6gpgbeted beternarpspatie jippecntagrpgfrern 1 to 4 heteroatoms
1ndep<¥iﬁbﬁnf s'eﬁctb&‘ﬁ@rﬁ@\ﬂ @!ﬁeﬁ‘lﬁ |SYw@rem@heq{e{$Y3aroth1@mg ﬁ oﬁlﬂfﬁéhy subst1tuted with 1
or? AMOO Sh CN, or NOZ; R3, each eac
OB R? are |ndependently (1) H, (2) Cl-6
aIkyI or (3) G - alkyl substituted wwth OCG -6
al kyl , cl oal r.ary wherein the
B cycl oal yI |}§¥6’ﬂﬁ°flct%/?:l %%?%_‘ltuted with from1 to 3
A Qi kyl groups and t FT9's optional Iy,
sybstifuted with from1 tqy5 substituentsieac of

(D(j‘(‘p*

OCilég\l dependent Q§P:Ciy G -6 al kyl ,o¢F3, E
CN, or ch|ary| i s indepen entl Y 4
Gyl ; P@iteger zZeN.0,
1] 2°or 3.1115. A conp is a comppundNof
Bo Fb’r\g_la | @r a cogB%Nd For@rul a | Vg RAINRS 6 RDOH R
3111) R4 R 7 N WRL (1Gf¢ %in Wis
a@S@r@Hne protective grgétpCHs 0S0,CHy
OS0,CHg 0S0,CHg
OSO2CH3 OSOQCHS OSOQCHg
\
OSOZCH3 B e

©13. A compound of Formula VId:

RS R? R3
R? OH
n NH2
S ONF R
RS N \KH”COZR
R’ »
N COZR
10 w R (VId);

wherein W is an amine protective group;

each R* is independently a C1-g alkyl group;

15 Rlis:
1 K
2) C1-6 alkyl,
3) C1-6 alkyl substituted with O-C1.6 alkyl, C3-8 cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 C1.6 alkyl groups and the aryl is optionally

- 96 -



10

15

20

25

Rl is: (DH (2) Ci1-6 alkyl,(3) G -6 alkyl
substituted with GG -6 al kyl, C3-8 cycl oal kyl, or
wa@eyk/o6mher ei n t he cycl oal kyl is optionally subST/UB20€0141115

with froml1lto 3 G - alkyl groups and the aryl is
optionally substituted with from1l to 5 substituents

each of which is independently C -6 alkyl, OG -6

al kyl, CF3, OCF3, halo, CN, or N2, or (4) aryl which

IS optlonally substituted with from1l to 5

substignigslovith foem i ¢o Deubktitodntagaric el which in thdprendendy IG1 -k, O-C1-6 alkyl, CF3,

OCF@hthCNQf@O -& al kyl, CF3, OCF3, halo, CN or NOZ;
R3, eacl% each R5 , R6, and R7 are

i ndeper(éDe nt |ayyl v&(h'lcyl igpptioyllyGubssituggdiyith frem 1 ¢8) subkstitugnts each of which
is indéekdEhnilp G gtalkdyl 0ed ] Wialkhl, OFS) OCFhdy|GN,GBN8,cycl oal kyl ,

or aryl, wherein the cycloalkyl is optionally

substituted with from1 to 3 d -6 al kyl groups and

R2,R8B f'éﬁclﬁR‘!’"eadle{SORﬁj DOR7aye padpshdehi:ed wWith from1l to 5
subst [ tge each of which is independently Q. alkyl,
( > CF3, OCF3, halo, CN, or NO2; each aryl
|s |ndé2a)endéht6§lkqdh@nyl or naphthyl; and n is an

i nt egersequat;_¢ AxAhRtinded WAthA-C3:¢ alkyl, C3-g cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 C1.¢ alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently C1-¢ alkyl, O-C1.g alkyl, CF3,
OCF3, halo, CN, or NO2;
each aryl is independently pheny! or naphthyl; and

n is an integer equal to zero, 1, 2 or 3.

14. A compound of Formula V:

W)

wherein W is an amine protective group;

Rl is:

(GO T = 8

(2)  Ci-¢alkyl,

3) C1-6 alkyl substituted with O-C1.¢ alkyl, C3-g cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 Cj.¢ alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently C1.g alkyl, O-C1.g alkyl, CF3,
OCF3, halo, CN, or NO2, or
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) aryl which is optionally substituted with from 1 to 5 substituents each of which
is independently Cj-6 alkyl, O-Cji.g alkyl, CF3, OCF3, halo, CN, or NO2;

R2, R3, each R4, each RS, RO, and R7 are independently:
5 €)) H,
@) Ci-6 alkyl, or
3 C1-6 alkyl substituted with O-C1.g alkyl, C3.8 cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 Cq_g alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently C1_¢ alkyl, O-C1-g alkyl, CF3,
10  OCFg, halo, CN, or NO2;

each aryl is independently phenyl or naphthyl; and

n is an integer equal to zero, 1, 2 or 3.
15
15. A compound which is a compound of Formula III or a compound of

Formula IV:
R R°

(
3
R " CN
R2 OH R7 /NH

R6

R! (II1)
5
R4 R RO

(
R3 n CN
RZ OH R? }\J'W
R av),

20  wherein W is an amine protective group;
Rlis:

1n
(2  Cigalkyl,
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3 C1-6 alkyl substituted with O-C1-6 alkyl, C3_8 cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 Cj-g alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently C1-¢ alkyl, O-C1-g alkyl, CF3,
OCF3, halo, CN, or NO2, or

@) aryl which is optionally substituted with from 1 to 5 substituents each of which
is independently C1-6 alkyl, O-Cj-¢ alkyl, CF3, OCF3, halo, CN, or NO2;

R2, R3, each R4, each RS, RS, and R7 are independently:

(L H

(2) C1-6 alkyl, or

(€)] C1-6 alkyl substituted with O-C1.g alkyl, C3-8 cycloalkyl, or aryl, wherein the
cycloalkyl is optionally substituted with from 1 to 3 C1_¢ alkyl groups and the aryl is optionally
substituted with from 1 to 5 substituents each of which is independently C1-¢g alkyl, O-C1-¢ alkyl, CF3,
OCF3, halo, CN, or NO2;

each aryl is independently phenyl or naphthyl; and

n is an integer equal to zero, 1, 2 or 3.
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