00393. PCT | PROCESS TO PREPARE OXAZOLI DI NONES FI ELD OF THE | NVENTI ON The
present inyention relates to a one-step process to prepare 5
pharnacoloé&%ﬁ“ﬁ?rbctive 2-oxo-5-oxazolidinyInethyIacetanidesZD @Hd@%ZOOS
BACKGROUND OF THE | NVENTI ON The oxazol i di none anti bacterial agents are a
novel synthetic class of antimcrobials with potent activity against a
nunber of human and vetBROGELS§ TQ BREEARIDEOKAZOIIONONEP gr am positive aerobic
bacteria such as multiply-resistant staphylococci and streptococci,

anaer obi ¢ organi sms such as bacteroi des and clostridia species, and acid-fast

organi sns such as Mycobact eri g irVbergyt asVENGION Mycobact eri um avi um
Vari ous 2-o0xo0-5-oxazolidinyl methyl acetam des are well known to those 15

skilled in the &htpesephavemtionkdgec d gneusgf plocesntio pepaer i al s. Vari ous

met hods are well known to those skilled in the art for preparing these
useful £hePhyBICPIOERE-NELIVe Ropx e R HIEEIny e thylpesiamidss: 5883093 di scl oses
azetidine and pyrrolidine phenyloxazolidinones as anti bacterial agents and
their preparation. US Patent No. 5688792 di scl oses oxazine and thiazi ne
phenyl oxazol i di nones 20 gsA@HGRBICNE OBTHRBIWENZIONt hei r preparation. US
Pat ent No. 5952324 di scl oses bicyclic oxazine and thiazine

phenyl oxazol i di Abaesazdidiaone baidhasterial agegisrires a anvelshethetigessafat i on. US Pat ent
No. 5968962 di scl.oses .C- Ctl i.nked het eroc%gcl £ Sﬁ)hen I ox({fl%otl i.di nones as

ant i bact er i 3HMAGRNALS WHPYE aFI S Papatst ¥ Bimbert Aiimap aad Yetennand i ong

ref erenged RRRYENS RMIdIE; FtpRItBAERBE: BR1eFRRNET 4s Ahltiply-resistant

N-aryl - O al’kyl car bamat e to ‘a pharmaceutically active

2- 0X0- 5- ox astaphiylbconel amt $txelptocoas sdnaatoli . orgarhempsueb @ambadieroales andhclostridiaone- st ep
process from N-aryl-0O,.- al kyl carbamate, , t 9 pharmaceutically, active

2- 0X0- 5- oxa‘?ﬁ‘?‘?*‘d?’%@/i’%{ﬁp bSEsisHersas Myephacigriwadper F’l‘]@ﬁﬂfl%'/‘bn avoi ds

i sol ating aﬂgjw%g,ie;iwnqgﬂjnpt ernmedi ates at each nmultiple 30 step, therefore, it
provi des for”convenient and speedy production of pharnaceutically active

2- 0X0- 5- oxazol i dVardusrtdro- hoeizatid thghnethyladdfBides £€vell Kn@RYIKIds©ON DI SCLOSURE

15  skilled in the art as pharmacologically useful antibacterials. Various methods are well
known to those skilled in the art for prepanng these useful therapeutic agents.
For examples, US Patent No. 5883093 discloses azetidine and pyrrolidine
phenyloxazolidinones as antibacterial agents and their preparation.
US Patent No. 5688792 discloses oxazine and thiazine phenyloxazolidinones

20 as antibacterial agents and their preparation.

US Patent No. 5952324 discloses bicyclic oxazine and thiazine
phenyloxazolidinones as antibacterial agents and their prcpa:ati(.)ﬂ.

US Patent No. 5968962 discloses C-C linked heterocycle
phenyloxazolidinones as antibacterial agents and their preparation.

25 All the preparations referenced above require multiple steps to convert an
N-aryl-O-alkylcarbamate to a pharmaceutically active 2-0xo0-5-oxazolidinylmethyl
acetamide. The present invention is a one-step process from N-aryl-O-
alkylcarbamates to pharmaceutically active 2-oxo0-5-oxazolidinylmethylacetamides.
The present invention avoids 1solating and punfying intermediates at each multiple

30  step, therefore, it provides for convenient and speedy production of pharmaceutically

active 2-oxo0-5-oxazolidinylmethylacetamides.



2 0 OCT 2005 Tetrahedron Letters,

the follo
F\ | NAO-

Ato D or

Vol . 37,

] t wo-step conversion of Ato D 1, C
P33 Ect’s R 0 G

0 OCa ~NH It

~NH A OB
OC N- F H The processes referenced above require two steps frgﬁFQEF@mgures

-G CH3

00OO0O0 4 -

No. 44, pp. 7937-7940 descri bes

O OABC
N O

F.

10 they are involved with isolation of structure B, (S
N- oxi ranyl nmet hyl acet am de,

VINEOIRMATION DISCLOSURE
Tetrahedron Letters, Vol. 37, No. 44, pp. 7937-7940 describes the following
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The processes referenced above require two steps from structures A to D or F.

they are involved with isolation of structure B, (S) N-oxiranylmethylacetamide, which

is an unstable chemical substance and can not be isclated on large scale. Thus, there

is unmet need to develop a one-step method for the preparation of pharmaceutically

active 2-ox0-5-oxazolidinylmethylacetamides.

SUMMARY OF THE INVENTION

The Present invention is directed to a “one step” method of synthesizing 2-

oxo0-5-oxazolidinylmethylacetamides. Specifically, the present invention provides a

novel method for preparing an (S)-phenyloxazolidinone of formula I

Y O

A

Q N O
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i s an unstabl e chem cal substance and can not be isolated on |arge scale.
Thus, there is unnmet need to devel op a one-step nethod for the preparation
of phar mac@R3dEITY  active 2-oxo-5- oxazol i di nyl met hyl acetamides. 15 0 0 N O
11 . N 'CH H US Patent No. 6,107,519 discloses the follow ng tvibd $CEI5
reaction fromA to SUWARY OF THE | NVENTI ON The Present invention is directed
to a "one step" nethod of synthesizinglI2- oxo-5-oxazolidinyl nethyl acetam des.
Specifically, the present invention provides a novel nmethod for preparing an
(S) - pheny| 8kasd\ herepb piGrcomprigt iagung N-agylghsakyiserbamate of tormaply Il 2005 or a
salt thereof, which conprises react@ng a N-aryl -0-al kyl carbamate of formula
I O 11 NCOH2 HII 5 o0r a salt therecﬁ, with a conpound of fornula I1]
[l or a salt thereof, in the sbce ofC.a A% hi um cation, a base and a
nucl eophil e, wherein X and Y are dependently Hor F, 10 WI is d, Br, or
-05(02-RR Wis Hor -C(O-R; Ris aryl or alkyl, the alkyl optionally

bei ng substituted by one or m)reXF, C, Br, or R is CH3, optionally

substituted by one to three fluorine orHchI ori ne atons;

5 or asalt thereof, with a compound of formula I

wi 0—W2
\-‘&NH
.
m

or a salt thereof, in the presence of a lithium cation, a base and a nucleophile, wherein

X and Y are independently H or F;
10 Wlis Cl, Br, or -OS{O)»-R;

W2 is H or -C(O)-R;;

R is aryl or alkyl, the alkyl optionally being substituted by one or more F, Cl, Br, or [;

R' is CHj, optionally substituted by one to three fluorine or chlorine atoms;

R’is cycloalkyl, phenyl, -CH,-phenyl, C, salkenyl, or C_;alkyl optionally substituted
15 by one to three of F, Br, C}, -O-C,_¢alkyl, and NR*R;

Fach R*® and R® is independently H or C,_4alkyl;
Q is structure 1, ii, 111, v, or iv:
R4
Z‘—N\ ) m(L)\/N\ RN~ Cm . N
i ii iii iv \

or Q and X taken together are dihydropyrrolidine, optionally substituted with R%;
20 Z'is CHx(CHa)p, CH(OH)(CH,),, or C(O);

Z’is S, SO, SO, 0, or N(R%);

7’158, S0, SO, o1 O;

R'is Hor CHy;

R is
25 a) H,



R2 is cycl oal kyl, phenyl, -CH,-phenyl, C2 alkenyl, or C-t2alky optionally
substitute one to three of F, Br, d, -OQ-balkyl, and N ach
R 2a and Rg9t3(‘f’l3s $ﬁtﬂependently H or Cl4al kyl; Qis structure i, Fﬂi%tﬁn[g
or iv: iii iv v or Qand X taken together are di hydropyrrolldl ne,
optionally substituted with R5; 20 Z1 is CH (CH2)p, CHOH)(CH, )p, or C(O;
Z is S, SO SOp) O, Hﬁ N(R6 Z' is S SO SO or 0; Ris Hor C-13; Ris
25 a) H 3 0039353 211 c) C1 3a1ky1; d) Cl4dal koxy, e) R OCH2=C(O) NH,
5 f) RBOC(O) NH © g)C¢I‘§ kyl oC( O - h) HOCH2-, i) CH3ONH, j) CH3C(O -,
10 k) CH3C( O CHgy, 1), GhIR&XyCH2CH2O) -, or m) CH3C(OCH2CH20) CH2 -; 2 a DCl
2005 R3 and R4 taken toget her with the carbon atomto which they are
attaching form @€ O), RIG6H.€CEMRIY-, R5 is a) CH3C(O) -,

5 f) R®0OC(O)NH-,
2) C;.3alkyl-OC(O)-,
h)  HOCH;-,
i) CH;ONH,
i) CH;C(O)-,
10 k) CH3;C(O)CHa-,

1) CH;C(OCH,CH;0)-, or
m) CH3C(OCH,CH,0)CH;-;
R? and R* taken together with the carbon atom to which they are attaching form C(0O),
or C(=NR”);
15 R’is
a) CH5C(0)-,
b) HC(O),
c) Cl,CHC(O)-,
d) HOCHC(O)-,
20 e) CH;3S0;-,
f) F,CHC(O)-,
g} H;CC(O)OCH,C(0)-,
h) HC(O)OCH,C(0O)-,
i) R'°C(0)OCH,C(O)-,
25 ) H;CCHCH,0CH,C(O)-, or
k) benzylOCH,C(O)-;

R®is
a) H,
b) Clyﬁalkyl, optionally substituted with one or more OH, CN, or halo,
30 c) -(CHy)p-aryl,
d)  -COR",
¢)  -COOR",

f) -CO-(CH,);,-COR'",



b) HC(O -, 0c) Cl2CHC(O) -,
H3CC( O OCHZ X Q) -
j ) H3CCHCH2

optionally substituted with one or
-COR', O -COOR12,

5h) HC( O) OCH2C( O) -,

f)-CO (CH2) h- CORD

-S02-Cl . 6al kyl, gh) - SSR-CClRyh-aryl, or i) -(CO; -Het;

CH3C(O) -;
or O -; )

-SOZ-(CHz)h-aryl, or
1) -(CO);-Het;
R’ is H, CHs, benzyl, or CH3;C(O)—;

s Riis (Ci.3)alkyl, aryl, or benzyl;

R’ is
a) HO-
b) CH,O-
) H,N-
10 d) CH;0C(0)0O-,
€) CH;3C(O)YOCH,C(0)O-,
f) aryl-CH,OCH,C(O)O-,
g) HO(CH;);0-,
h) CH;0CH,0O(CH,;),0-, or
15 i) CH,0CH,0-;
R is:
a) CHs-,
b) HOCH,-,
c) phenyl-NH-, or
20 d) (CH4),N-CH»-;
R'" is
a) H,
b)
c)  «(CHy),-aryl, or
25 d)  -(CHp),-ORY;
R is
a)
b) -(CHp)p-aryl, or
c)  -(CHp),OR"
30 R"™is
a) H,
b) C, akyl,

d) HOCH2C(O) -

, ) CH3SmR-, f) F2CHC(O) -,

i) R1C(O QCH2C(O) -,

hal o,
2 000 T 2005 g)
R7 is H CH3,

00393. PCT |

—

C|.¢ alkyl, optionally substituted with one or more OH, CN, or halo,

C,.¢ alkyl, optionally substituted with one or more OH, CN, or halo,

c)-(CH2) h-aryl,

9)

@GL, or k) benzyl CCH2C(O) ; OR6 isa) H, b) Cleal k¥0,0CT 2005
nmore OH CN, or

d)

benzyl ,



5R8 is (Cl.3)al kyl, aryl, or benzyl; Ris a) HO 0b) CH3O c) H2N

d) CH3OC(O) O, e) CH3C(O OCH2C(O O, f) aryl-CH2OCH2C(O) O, 5Q) HOﬁaCHZ)ZO h)
CH3OCH2O( GRiRp3®GTior i) CH3OCH2O-; a) CH3-, ORL is:b) HOCH2-, el 1083 |

or d)(CH3)2N-CH,-; a) H, 5R" isb) Cl1-6 alkyl, optionally substltuted w th one
or nore OH, CN, or halo, c) -(CH)h-aryl, or d)-(CH2)h-OR'; Rl12 is a)

c) -(CHy)p-aryl, or
d) -CO(C, (alkyl);
aryl is phenyl, pyridyl or napthyl;
at each occurrence, aryl or phenyl may be optionally substituted with one or more F,
5 (1, Br,I,CN, OH, SH, C| g alkyl, -OC_g alkyl, or SC|_g alkyl, or OC(O)CH3;
het is 5- to 10-membered heterocyclic rings having one or more oxygen, nitrogen, and
sulfur atoms; his 1,2,3,0r4;iis0or l;misOor I;nis 1,2,or3;and pis 0, 1, or 2.
Embodiments of this aspect of the invention may include one or more of the
following features. R' is <CHz or <CHCl,. R? is methyl, ethyl, propyl, isopropyl,

10 isobutyl, benzyl, 2,2,2-trifluoroethyl, 2-ethoxyethyl, 2-(N,N-dimethylamino)ethyl, 2-
(N,N-diethylamino)ethyl, 2,2,2-trichloroethyl, isopropenyl, phenyl, p-tolyl, 2-
methoxyphenyl, or 4-methoxyphenyl. Q is structure ii. Q is structure iii or iv. 72 is
O or SO,. Z*is N(R®). R%is COR'"". R!'is C,galkyl optionally substituted with one
or more OH. The base has pKpmso greater than 12. The base is alkoxide, C, 4

15  alkycarbanion, conjugate base of a carbamate, 1,8-diazabicyclo[5.4.0]undec-7-ene,
1,5-diazabicyclo[4.3.0] non-5-ene, lithium diisopropylamide, hithium
dicyclohexylamide, lithium hexamethyldisilazide, or lithium amide. The base is
alkoxide having one to five carbon atoms. The base 1s tertiary-amylate. The base is
tertiary-butoxide. The nucleophile is alkoxide. The nucleophile is methoxide,

20  ethoxide, isopropoxide, isobutoxide, 2-ethoxyethyl, 2-(N,N-dimethylamino)ethoxide,
2,2,2-trichloroethoxide, or 2,2,2-trifluoroethoxide. W1lis Cl. Wl isBr. Wl is —
0OS(0)-R. W2isH. W2is C(0)-R,. The process is conducted-in a solvent system
comprising THF and acetonitrile. The process 1s conducted in a solvent system
comprising DMF.

25 The present invention also provides novel intermediates.

The intermediate of formula IV is useful in the method for preparing an (S)-

phenyloxazolidinone of formula I described above

0
cl 0<%

L& R’
NH

A

G
v
30 wherein R' is CHCl,, CHBr,, CH,Cl, CH,Br, CCl,, CBry, CHEF;, CHF;, or CF;.

-6-



Cl-6 al kyl, optionally substituted with one or nore OH, CN, or habgkﬂ8ﬂ§@§sb)
-(CH2) h-ar Qr c) (CH2) h-OR"; a) H, b)C aal kyl, 00393. PCT
-(CH2)h-ar§kPj CIXCHGaIkyI); aryl is phenyl, pyridyl or napthyl; at
each occurrence aryl or phenyl may be optionally substituted with one or
nmre F, 5d, Br, I, CN, OH SH Cl1_6 alkyl, -OCl-6 alkyl, or SC1_6 alkyl,
or OC(O)CH3; het is 5- to 10-nenbered heterocyclic rings having one or nore
oxygen, nitroge and qu Qor I;msOor 1; n
Te 95 Mor " 57 e srasine g toRRisoiis wh T feeneibpd B BaeetiRe 3 nvent | on
may i ncl udes)qienAbx4RNi8inbhe s rhMallQMiPBed gGveres. R is -CH3 or-CHA 2. R2 is
nmet hyl , ethyl propyl, isopropyl, to isobutyl, benzyl, 2,2,2-trifluoroethyl,
2- ethoxyethyl 2- (N, N- dlnethylanlno)ethyl 2. (N, N—dlethylanino)ethy |,
2,2,2-trichoroethy|, i sopropenyl, phenyl, p-tonI, 2- met hoxyphenyl, or

4- met hoxyphenyl. Qis structure ii wXQ os-Wtructure iii or iv. Z2is Oor
S2. Z2 is NNR6) . REis COR'. R' is _Sal kyl optionally substituted with
one or nore CH The base has pKDMsS O ter than 12. The base is al koxi de,

G -4 15 al kycar bani on, conjugate base of A\a carbamate, 1, 8-

di azabi gycl o[ 5. 4. O] undec-7-ene, 1, 5- di 8zabBi cycl o[ 4.3.0 ] non-5-ene, |ithium
di i sopropyl am de, lithium dicyclohexylanlde l'ithi um hexanet hyl di sil azi de,
or lithium am de. The base is alkoxidé’having one to five carbon atons. The
base is te*%eﬁgy-anylase The base is tertiary-butoxide. The nucleophile is
al koxi de. e nucleophlle i s nethoxide, 20 ethoxide, isopropoxide,

i sobut oxi de, 2- avhexy@3dyi-R; 2- (N, N-di et hyl am no) et hoxi de,
2,2,2-trichloroethoxide, or 2,2,2-trifluoroethoxide. W is . W is Br. W
is - 08(02-R WHistr-@O)Bl: () - R The process is conducted-in a sol vent

systen1 conpr|5| THE a ce The conduct qaln a
sol vent! syst em @%rﬁaﬁllosr |apn %Fal%ggp %na lﬁfrbem ﬁ{agaﬁl\lltéant SR &1 26" 1? t des novel
i nt er medi at@Sor I, and the aryl optionally being substituted with one or more F, Cl, Br, I, CN,

NO,, OH, SH, C_galkyl, OC, g alkyl, or SC|_g alkyl, or OC(O)CHj3; and

R' is CHs, optionally substituted by one to three fluorine or chlorine atoms.

15 DETAILED DESCRIPTION OF THE INVENTION
As used herein, the terms and phrases have the meanings, definitions, and
explanations known in the art. Some of the more commeonly used phrases are
described in more detail below. |
The carbon atom content of various hydrocarbon-containing moieties is
20  indicated by a prefix designating the minimum and maximum number of carbon
atoms in the moiety, i.e., the prefix C ; indicates a moiety of the integer ‘1" to the
integer “j” carbon atoms, inclusive. Thus, for example, C,.;alkyl refers to alkyl of one
to seven carbon atoms, inclusive.
Alkyl refers to both to straight and branched groups; but reference to an
25 individual radical such as “propyl” embraces only the straight chain radical, whereas
specific reference to “isopropyl” embraces only the branched chain isomer. When
alkyl can be partially unsaturated, the alkyl chain may comprise one or more (e.g. 1, 2,
3, or 4) double or triple bonds 1n the chain.
Alkeny! refers 1o a both to straight and branched alkyl groups containing one
30  or more double bonds in the carbon chain.

Cycloalkyl refers to a three o seven cycloalkyl ring system.
-7 -



The internediate of formula IV is useful in the nethod for preparing an (S)-
phenyl oxazgli i of fornmula | described above IV 30 wherein ' 2,
CHBr 2, ng{)ﬁ‘ﬁﬁf CCl1, CBri, CHF2, CHF2, or CFa. Z 0 CCT ZOOR? %%ggﬁﬁ%’d 1
The intermediate of the fornula Vis also useful in the nmethod for preparing
an (S)-phenyl oxazolidinone of fornmula | described above 5 V wherein W3 is
-08(0 2-R W iAdkqxygpiersto@—Qratkyh gropp phergin kil is 3isirgight enpranghed plikyht j onal |y
Ltuted by one or nore F, C, Br, or I, and the aryl optionally

bei ng subs?}(;
bei ng substitiuted with one or nore ; and R is CH3, optionally substituted

by one to three Ahlueferne phenyl hpyaidyher mipbrhy, wibciDBIADE ER1GESCRIBSHNGA OF THE

| NVENTI ON As used herein, the terns.and phrases have the meani ngs

def i ni ti ons¥tha9Ng or &gse EnGh iBonks C%%agﬂ\ C?llcfea”é)flt Olgampdkys of %%l-ﬁﬁﬁ‘é‘"@bmmnl y
used phr aseégz{ﬁ described in nore detail below. The carbon atom content of
vari ous *hyd Hdn- cont ai ni ng noieties is 20 indicated by a prefix

desi gnating t he gidi-MemaRde R b TiBRY TRREine] breAfiR0End RUAES in the noiety,
i.e., the prefix C~5., indicates a noiety of the integer ~i" to the integer
"j" carbon at onglheiteral Ui’ Veferdtousto fOoomembaaphaeroCiclitalingglcontasfieg snd@ al kyl of

one to seven carbon atons, inclusive. A Kyl refers to_both to straight and
branched grBYfBS*YEs: DiERE) aAL a1 lfu alpm TN SUFR SIUPS BT A 2whien as " propyl

eronsces Crhbe e O 8y At By GG S pggronce, Lo
partialloy unsiaiidingl, @chyritiiidingd, Bylyriatidingl, Bpyridavipyl] Spyddeimi, 3pyaziogl, g- 1, 2,
3, or 4) double or triple bonds in the chain. Al kenyl refers to a both to
strai ght anttapinalybRetrizglkly |-igpasinelyl chisparinelily 4oreauindyle?-aybregolimilift-e bonds in
the carbon gl Bim /el oAbk lny] 3T Skt 4 BEES ihRSEKED SUELARIY 1o
imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-
pyrazolyl, 2-oxazolyl, 4-oxazolyl, 4-oxo-2-oxazolyl, 5-oxazolyl, 4,5,-dihydrooxazole,
15  1,2,3-oxathiole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,2,5-oxadiazole, 1,3,4-
oxadiazole, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-1sothiazole, 4-isothiazole, 5-
isothiazole, 2-indolyl, 3-indolyl, 3-indazolyl, 2-benzoxazolyl, 2-benzothiazolyl, 2-
benzimidarzolyl, 2-benzofuranyl, 3-benzofuranyl, benzoisothiazole, benzisoxazole, 2-
furanyl, 3-furanyi, 2-thienyl, 3-thienyl, 2—pyfrolyi, 3-pyrmrolyl, 3-isopyrrolyl, 4-
20  1sopyrrolyl, S-isopyrrolyl, 1,2,3,-oxathiazole-1-oxide, 1,2,4-oxadiazol-3-yl, 1,2,4-
oxadiazol-5-yl, 5-0x0-1,2,4-oxadiazol-3-yl, 1,2,4-thiadiazol-3-yl, 1,2,4-thiadiazol-5-
yl, 3-oxo0-1,2,4-thiadiazol-5-yl, 1,3,4-thiadiazol-5-yl, 2-oxo-1,3,4-thiadiazol-5-yl,
1,2,4-triazol-3-yl, 1,2,4-triazol-5-yl, 1,2,3,4-tetrazol-5-yl, 5-oxazolyl, 1-pyrrolyl, 1-
pyrazolyl, 1,2,3-triazol-1-yl, 1,2 4-triazol-1-yl, 1-tetrazolyl, 1-indolyl, 1-indazolyl, 2-
25  isoindolyl, 7-oxo-2-isoindolyl,1-purinyl, 3-isothiazolyl, 4-isothiazolyl and 5-
isothiazolyl, 1,3,4,-oxadiazole, 4-oxo-2-thiazolinyl, or 5-methyl-1,3,4-thiadiazol-2-yl,
thiazoledione, 1,2,3,4-thiatnazole, 1,2,4-dithiazolone. Each of these moieties may be
substituted as appropriate.
It should be noted that starting with an (S)-acetamidoacetoxypropane of
30  formula II yields a pharmaceutically active (S)-2-0xo-5-oxazolidinylmethylacetamide

of formula I. If the process of the present invention begins with a racemic form, the

product obtained is the corresponding racemic form.



00393. PCT I 2 0 OCT 2005 Al koxy refers to a -0-al kyl group wherein alk{
a strai ght g@y93s@pched al kyl group. Aryl refers to phenyl, pyridyl2 boCT 2005
napht hyl , which may be optionally substituted wth one or nore F, d, Br, I,
CN, OH, SH, Ci1-6 alkyl, OCl-6 alkyl, or SCl-6 alkyl, or 5 -0OC(O CH3.

Hal ogen or hal o ref s, to n chI [ I di,n The term
"het" refers toASPI? rrfgembé%ereé% tﬁa ogmglr&?(f:or&uganis&?gn g?]ﬁ%eﬁbkohsea or nore
oxygen, n|hﬁﬂg@ﬁﬁm@nd sul fur atons fornlng such groups as, for exanple,

pyridine, thiophene furan, pyrazoline, pyrimdine, ﬁ{ldy| 3-pyridyl,
4-pyridyl, 2t oA@wheﬁpmfqu enxboﬁwtrwﬁa 9mpowndyfprEp hyr 3 vﬂwfrlu&(z. nyl ,
4- pyrlda2|n @tm nﬁ%ﬂﬁ% 2-qui nol yl, 3-quinolyl, 1-isoquinolyl,

3- |squ|noI 1950 61 2- quinazolinyl 4- quinazolinyl

2- qui noxal i nyl AbroEt a:lfazddrahhboduﬂem@aaoﬂnpbﬂaﬂmmlmulaibmdaméaéldQ 4-
i m dazol yl -i soxazo 4-isoxazolyl, 5-1soxazolyl, 3-pyrazolyl,

4-pyrazo|yhsﬁﬁmumynazolyl 2- oxazolyl 4 oxazol yl, 4-oxo-2- oxazoly |,
5-oxazolyl, 4,5,-dih dr zol e 3- oxat hi - oxadi oIe

S oxadt asol & MR AR Stiriche o SeofnSRA B Tfpute o GG

4- th|azolyhsﬂﬁmhnéﬁgghgfﬂsé i sothiazole, 4-isothiazole, 5- i sot hi azol e ,
2-indolyl, 3-indolyl, 3-indazolyt, 2-benzoxazolyl, 2-benzodhiazolyl, 2-
benzi i dazol y |,A ﬁwloemfn‘mdambbdxrﬂmbeﬁzodmp@.myllof ,forhmhzbbxsﬂ)ﬁsrmh@reﬂnd),

benzi soxazal e , 2- furapy 3-furanyl , 2-thienyl, 3-thienyl , 2-pyrrolyi ,
3-pynol 1, 188 9ﬂﬁ@ﬁ§:‘%39@ i sopyrrolyl, 5-isopytrolyl 1,2,3,-oxadiazole
-1-oxide, 1,2,4- .

5-oxo0-1, 2, 4- oxadi azo rﬁ%ﬁ‘f’e%ﬁ%dl%e%h?3&?2@%%8# EO%M aé o5 I ll2|| feénzgl -5- yl,

3- 0x0- 1, 2, 4s simcaute &1.01 - 5 yI 1, 3, 4-t hi adi azol - 5 yI

2-0x0-1, 3, 4-t hi adi azol - 1,2, 4- trlazol - F 4- trlazol 5-yl,

1,2, 3, 4-tetrazo Mnasberpre snefk%&'lm%}mentlo ﬁfPFﬁ’PdeO fonayiaal s wherein Q

1,2, 3- tr|a28I5$ %J vl 2,4-triazol -l-yl, 1-tetrazolyl, 1-indolyl,

1- |ndazonI % |50|ndolyl 7-oxo-2-isoindolyl, I -purinyl, 3-isothiazo|y|,
4-isothisazol yl amgbther prefoirtd ambd)cylhmnd of 3, chnpoand af for@nlad-o9 {his 2vHekdimgol i nyl , or
5-nmet hyl -1, 3, 4-t hi adi azol - 2-yl bi azoledi one , (1,2, 3,4-thiatriazole,

1, 2, 4- di t hi BAGIYAEE IEARHPTAY. Whraes zr’rb‘-i NER éé”*iﬁ!i%ﬂ“l?e is GBS 1 iherear Ryss
appropri at egb%aikg? Ogt%n%iggu&?[u?% &gﬁ)or ot I)xlel W t h an

(S)-acetam ane yi el ds a pharmaceutically
active (S)-2- oxoARoth¥dgetetrdd BiboE e Sricaituda of fetul Ol lkRerkin Rfist he process

of the present invention begins with a racemc form the product obtained is
the correspspetilg racenmic form

20 Another preferred embodiment of a comound of formula Il is wherein R; is
benzyl.
Scheme I illustrates the general synthetic procedure for the preparation of

pharmaceutically active 2-oxo-5-oxazolidinylmethylacetamides.

25 SCHEME 1
0
Y g ) w1 0—W2 Y 0
N — Q N)ko W0
Q u 0 + NH \—‘K/N_C\
X 04\ R‘ X R !
11 181 1

As shown in Scheme 1, reacting a carbamate of formula IT with an (S)-
acetammidoacetoxypropane of formula Il provides the corresponding (S)-2-0x0-5-
30  oxazolidinylmethylacetamide of formula 1, wherein W1, W2, R', Rz, Q,Xand Y are

the same as defined previously or as in the claims. The reaction occurs in the
iV



- 8 00393.PCT 1 2 0 OCT 2005 A preferred enbodi nrent of a conmpound of formula

| or Il igowhegrefn R is a methyl group. Another preferred enbodin®dl 108f a
conmpound of forrmula | or Ill is wherein R is dichloromethyl group. 5

Anot her preferred enbodi ment of a conpound of formula I or His mherein Q S
structure ] r rred enb f o IS
wherein O prescngeng%a gLﬁuum cati nzg(}i\hﬁg(%%@ aﬂg a s%lU%RP qgeﬁeél %hdl nent Of 3

conpound obaseQs fdtlcaitibalQss 1ddg asswdsrﬁeeg dhpmewdelﬁos)hamgt@mmate and Z' is S02.
Anot her preferred enbodi ment of a conpound of formula | or Il is wherein Q
i s struct ufemuig I sygicastieraspwhpserGoBIEaRI96: s AtP Komsa Eaiep Bian dLaw! 1r2orrru| al or

wh )
lcl)n{)iun de{)]ﬁ'lh% wlp?(gﬁg(%ulﬁ%ﬂns?hat\é ba§165 ﬁﬁ%taﬂ% Qétglfn%%cf% &%8‘1’91 Hﬁﬂ)txl

wher ei nsZz Bxamb(eBbf th\éfﬂb@é@lvfhlﬂﬁcdna)cm In, thepRSs&i thinRntioh Sre: Qaaiﬁakiﬁyl Opt i onal Iy
substituted with one or nore OH Another preferred enbodi nent of a conound of

fornula Il gr%lpvhﬂémeme Heough Selvsroba!ibfgn atOlZ'@ %ﬁot iyl q@rl@mmsel@lh asbodi nent of a
conmound of fo

| | | t t th
gener al syﬁ?% BPb’éebd’LP\ﬁgr Pty szarw l'Ioélr‘z §ﬁte 1356 %ﬁaa I Sl(r: Ile3s/ actel ve
g-OXO- S- Oxmhblgwd(ﬂst@]m{de%m&m, 1,58a26EMe[4.39] ndd5-cke BBN)0 H Wt0-W

lithium diisopropylamide; lithium dicyclohexylamide; lithium hexamethyldisilazide;

10 and, lithium amide. A preferred base is an alkoxide group having four or five carbon
atoms, particularly t-amylate or t-butoxide.

The most preferred bases contain a lithium cation and an alkoxide group such
as lithium t-amylate or lithium t-butoxide. In such cases, the lithium cation and the
base required by the present invention may be from the same chemical substance.

15 Where a base does not contain a lithium cation {for example, a base is a
sodium, potassium, or tetra-alkylammonium salt), mixing such base with a lithium
salt, such as lithium chloride, lithium bromide, lithium 10dide, lithium acetate, lithium
tetrafluoroborate, and other lithium inorganic salts, can be used to form the lithium
cauon and base in sifi.

20 The identity of the nucleophile also is not critical as long as it is capable of
displacing the acetate from (S)-acetamidoacetoxypropane of formula Ill. An example
of a nucleophile is an alkoxide group, linear or branched, having one through seven
carbon atoms. A preferred nucleophile is methoxide, ethoxide, isopropoxide,
isobutoxide, 2-ethoxyethyl, 2-(N,N-dimethylamino)ethoxide, 2,2,2-trichloroethoxide,

25  or 2,2,2-trifluoroethoxide. Commercial alkoxide salts such as lithium, sodium or
potassium methoxide, ethoxide or isopropoxide can be used or the alkoxide may be
formed in situ by reacting a base, as referenced above, with a corresponding alcohol
such as methanol, ethanol, or isopropanol. Where a lithium alkoxide is used as a
nucleophile and a base, the lithium cation, the base and the nucleophile required by

30 the present invention may be from the same chemical substance, and at least two (2)
equivalents of such chemical substance are needed for the reaction.

Examples of a solvent are: ethers such as tetrahydrofuran and glyme; amides

such as dimethylformamide (DMF) and dimethylacetamide (DMAc); acetonitrile:

S10-



+ om "NH CGJ-RL I As shown in Schene |, reacting a earbamate of fornula Il

W th an (Syg3agetam doacet oxypropane of fornula Il provides the 20 0CT 2005
correspondi ng ?g 2-0x0-5 30 oxazol i di nyl net hyl acetam de of formula 1,

wherein WI, W, R, R2, Q X and Y are the sane as defined previously or as
in the claips. The reacti occurs in e -9 00393. PCTI, 2 0 OCT 2005 presence
of & base. ORI HIETS GRS 0 o HF el AP Gt sO PR SPEbR 1ty of ¢ he
base i s NotnepiyldneCalors. HYBSCcADoh REsdPRRS dush GARARINE, RiptAePRbAnNat i ng
carbamate of “forrmula Il Such as a base whose conjugate acid has a pKoMsO

gr eat er t hasvoaberuandlgeiroleViveethes m.£- PRIV octangansanttisatsediasasly' ThpK val ue s
determ ned jn di hyl . sul f gxi de. anples of t bases which can be used
in the pregh‘?l‘{:e ?ﬂ%’iﬁf Hﬁglé?e :t°ﬂ}?safrﬁ?§§x&/8 carppgh OEEWW}@HBd{@rough seven
carbon 3t ogBeafidehccto@pkopanC 8 RANLRMISIHN: 2R e AeteMRINRY leasi§as thedeykilegut yI - or
t-butyl “carbanion; a conjugate base of a carbamate; 1, 8-

di azabi cycliofte.aft. OJhersdbent/imanbea §dBLi) sysierd whicdziabiudgtiva of . mBor®solvame- 5- ene
(DBN); lithiumdijsopropylamde; lithiu i cycl ohexyl am-de; .|ithium

hexanet hy| diisxpeesgddea caolient sy§iepARGindingl HE. and agelapitile A &ssluuaR al koxi de
group havi LY RS fGH 8 = | ate or

t - but oxi dew?@y{r%ogl%e%t% g%?%%z%az%qgg%t al nhfﬁpi(tgm%mlgﬁ/on and an al koxi de
group such acasxyproptinesiof foaniyladll€elative otrédctitng atlidiox THE.and acaogtrileases, the
l'ithiumcation and the base required by the present invention may be from
the san¥® cliddriec dncreasingithpeancentetiphaf dissolied Hagiga snaierial érsitaasntha |1t hi um
cation (for exa[@ﬂh‘(sa%lataed%\r?\f@ﬁf s a sodium potassium or tetra-alkyl amoni um

salt), m'xiagouélu *hase "a lithium salt, such as lithiumchloride,

l'i t hi um broni de,All bf the WBdbveadietéhced lithirt BAIAC Bisat uclebbiiledihd s&EmE hreor obor at e,
and other lithiuminorganic salts, can be used to formthe lithium cation
and base i rrogimercialpavrlebledentity of the nucl eophile also is not critical as

long as it is capabl e .of i.splacing the. ace e from .
(S) - acet ani doac %@w%gﬁgz%}? CF@?‘W‘%‘I‘E&O_ OHRHfa &P bg blegpreq ARATBE i 1 e i's an
al koxi dg; gr@gel Pmclaaq}@@w@kn&mamh@dn, sl’[bééﬁﬁ&ﬂlgf,)ﬂﬁytcﬁﬁ B&ﬂfépﬁx@&%&bqr@iﬂ%l%)n atoms. A
preferred nucleophile is nethoxide, ethoxide, isopropoxide, isobutoxide,
2- et hoxyet hipt predudeddescmipediin UnPater)tdNdsoX883893.56883093 pe38# cadhoxi de,
5968962, incorporated herein by reference in their entirty.
The starting material of formula Il can be prepared according to the Scheme II
utilizing different equivalents of the acid anhydnde of formula B as well as
20  procedures described in Tetrahedron Letters, Vol. 37, No. 44, pp. 7937-7940 and WO
9924393. (S)-N-(3-bromo-2-hydroxypropyl)-acetamide and (S)-N-(2-acetoxy-3-
bromopropyl)-acetamide are commercially available from Samsung Fine Chemicals.

SCHEME 1I

0
O
w_or " A
\—Q_NH + ] -ﬁo . - 1
2 1 5 )\R

0

1

25 A B 11
Where each methy! group of a compound of formula III is substituted by one,
two, or three halogen atoms, it can be obtained by reacting a compound of formula A
with chloroacetic anhydride, dichloroacetic anhydride, trichloroacetic anhydride,

fluoroacetic anhydride, and etc. All these reagents are commercially available.

S0



25 or 2,2,2-trifluoroethoxide. Commercial al koxide salts such as |i ztdl um

sodi um or o@Rhagsiium net hoxi de, et hoxi de or isopropoxi de can be use dHC Tt 208
al koxi de may be formed in situ by reacting a base, as referenced above, with
a correspondi ng al cohol such as nmethanol, ethanol, or isopropanol. Were a
l'ithium al kQxi de i s us a aucl.eophil € a t 1t hi cation,

t he base a§§"?ﬂ§ndﬁﬁér%oglh% ﬁleﬁ’rbé%%j 3’ qbf;’ (SV(? t8 ﬁ%&ﬁ?@z&%{l alnﬁl\j/éeér{%iqgﬁgrmy be from
the sane chefipsimdssubstance, and at |east two (2) equivalents of such

chem cal substance are needed for the reaction. Exanples of a solvent are:
ethers such as tetrahydrofuran and gl yne; am des such as di nethyl fornmam de
(DMF) and 'E#ﬁqhq@\%cet arnide (DMAc); acetonitrile; - 10 00393.PCT 1 2 0 COCT
2005 al cohol™s such as t-anyl al cohol and t-butyl al cohol; and chlorinated
solvents such agj itsmpérluedear€ il @gtede Celtiglaaear bon cosol vents such as tol uene,
hept ane, hexane, isooctane and petrol eumethers, e.g. branched octanes, can
be used as wel | TL@eferclodhiadaydr cormpéearaphy. rel ated to the solubility of
carbamate of for a.ll and (S) 5 acetam doacet oxypropane of forrmula II1,
and can be dete rﬁrﬂﬂer&feé%?ﬁf@h gV)Sstuﬁ%@ “‘éﬁﬁ%@"gf?@the art. The solvent may be
a sol vent syst empdikfds ictel-afl@sfhMn. or nore sol vents. Unexpectedly a

co-sol vent systemincluding THE and acetonitrile permts dissolution of

hi gher concent r &iNMbBnefersfto damdsbytirmemade. f ormul a 11 and (S) - acet am do-

acet oxypropanes qf forpula J Il relative to reactions utilizing THE and
acetonifrile 10 rﬁ‘ﬂéﬁe‘?%ﬂ@r‘t@gﬁhﬁb‘c?tﬁ@“goncent rati on of dissolved starting
material increa o i > f the above
referenced |it h?ﬁ%@gﬁfg,ﬁﬂ%g@]ﬁ %@?ﬁg@%ﬁﬁﬁ%%ﬂ%ﬁ%ﬁ?s are commercially
avai | abl e. plA@icstioas/sepagtioradfatongonndsaaxipesssddes (afppbay ¢tuem). Ht isoarielseoqdr epar ed
according to 15 the procedures well known in the art, specifically, they can
be prepar edh3dboirpronsiateofractings e peelgd 2pd concspiratpdip give ths dosifredht Nos. 5883093,
56883093, SC%ﬁﬁ)%ggf (S)and 5968962, incorporated herein by reference in their
entirty. The tar(%lhg material of formula Il can be prepared according to
the Schgme |1 URirkferd todnfilirtd speetibscepyli val ents of the acid anhydride of
formula B as well as 20 procedures described in Tetrahedron Letters, Vol. 37,
No. 44, pp. 7937 MNBgofeanie w3 nogpetipggsonamge speetoospppyfyghemical shifts are

- 2- hydr oxypropyl).- acet.am de an S)+Na(2 -acetoxy-3- bronopropyl)-acetam de
are comer c'icg‘?‘%&?)lﬁygﬂ @g%i%w?f?%?c‘jr{rgm#ﬁg Fi ne Cheni cal s.

NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical

shifts are reported in ppm (8) downfield from tetramethylsilane.

20 MS refers to mass spectrometry expressed as m/e, m/z or mass/charge unit.

fM + H]? refers to the positive ion of a parent plus a hydrogen atom. EI refers to
electron impact. CI refers to chemical ionization. FAB refers ta-fast atom
bombardment.
Pharmaceutically acceptable refers to those properties and/or substances which
25  are acceptable to the patient from a pharmacological/toxicological point of view and
to the manufacturing pharmaceutical chemist from a physical/chemical point of view
regarding composition, formulation, stability, patient acceptance and bioavailability.
When solvent pairs are used, the ratios of solvents used are volume/volume
(v/v).
30 When the solubility of a solid in a solvent is used the ratio of the solid to the

solvent 1s weight/volume (wt/v).



SCHEME Il WL OH ~-tNH2 25 A B IIl \Were each nethyl group of a con‘gound of
formul a Ilbogg%ls(?-pistltuted by one, two, or three hal ogen atons,

obt ai ned by reacting a conpound of fornmula A wth chloroacetic anhydrl de,

di chl oroaceti c anhydride, trichlor oacetl c anhydride, fluoroacetic anhydride,

and etc. Al these reagents are conme vai | abl e. 00393. PCT1 Conpounds
Ak
of fornmula Il substituted by one, Free hal ogen atons are novel

conpounds. DEFI Nvmt&l}t&méréiabotaﬁmpqr@fbereéd@moh@srqﬁ&t Retfe &R0 grsﬂrge TLC
refers to thin-layer chromatography. 2 005 HPLC refers t'o hi"gh

pressure | |thp,|prdca¢img)dﬂstmgroapp1;actxcc1thﬁpme¢mnrsveht)ort etitafoliestokenariTheDME refers to

di met hyl f or.nam de. DVAC re to di met hyl acetam de. Chro ogr aphy
(col um an(f(r’rlf(?‘&'é‘ﬁ d&%ﬁma&w ‘5“ do8r @ Hffc'Pa%@’F VPt‘E‘é%‘i"&?ﬁ"é‘@%%%’?’on of

conpoungs Rof e, Aud grte&@fstcg the gr%@rtt on dnli akSto ?P%t 2 gtlhg:gctf ﬁrteéaggs_t he

appropri at ractions are poole concentrate ired
conmpound( s)illustéativd} anedfher lsmitatidnsfof dlequiecepimptdiiuomyin abiRay eftarsseta. C- 13
magneti c resonance spectroscopy, chemi cal shifts are reported in ppm (S)
downfi el d fioRe shikbed Kvhe ar pall Bramptly fepsaize @RPOPHAY VREFHITITEOR B¥onance

spect roscopy eﬁne%g@' 3548 Péa}.ttaﬁts%{ﬁ al %Dr%&%ﬂ coHd188 Sn%)tc% ekeld from

t et ranet hyl's ane O mass spectr expre sed as me, mz
or rrass/charge unit. [M+ H + refers to the p05|t|ve ion of a parent plus a
hydr ogen atmaparktion Ef er s 1(8)-Nej2etégldxypabloroptbpyl Rt@kmideo chemi cal
ionization. FAB refers tu .fast atom bonbardnment. Pharmaceutically
acceptable refers to those properties and/ subst ances which 25 are

acceptable to the patient froma phatyragolQgi cal | t oxi col ogica | point of view
and
NH

A
O
To a slurry of (S)-1-amino-3-chloro-2-propanol hydrochloride (500 g, 3.43
mol) in methylene chloride (1.54 kg) and acetic anhydride (803 g, 7.87 mol) is added
pyridine (340 g, 4.3 mol) over | h while maintaining 38 to 46 °C. The mixture is then
15 stirred at 21 to 46 °C for 22 h. Water (600 ml) is added at 22 to 24°C then aqueous
potassium carbonate (47 wi%, 2.0 kg, 6.80 mol) while maintaining 6 to 11°C. Water
(600 m!) and methylene chloride (600 mi) are added and the phases separated at 24
°C. The aqueous is washed with methylene chioride (600 ml) and the combined
organics concentrated under reduced pressure to 1.3 liter total volume. Toluene (2 X
20 1.0 liter)was added and the mixture concentrated to 1.4 liter aftereach addition. The
mixture is cooled to 24°C and isooctanes (2.3 liter) added. The resultant slurry is
cooled to 0°C and the precipitate collected by vacuum filtration, washed with
isooctanes (700 ml) and dried in a nitrogen stream to give the title compound. This
compound can also be prepared according to the procedures disclosed in WO 9924393
25  or Tetrahedron Letters, Vol. 37, No. 44, pp. 7937-7940.
'H NMR (400 MHz, CDCl3) § 2.00, 2.12, 3.50, 3.60, 3.70, 5.09, 6.05; MS (CI)
m/z 194 (M+H, **Cl, 100), 196 (M+H, *'Cl, 34); Anal calcd for C;H,>CINO;: C,
43.42; H, 6.25; N, 7.23; found C, 43.36; H, 6.34; N, 7.36; [«<}"p= -9 (C 0.87,
methylene chloride).

30



to the manufacturing pharmaceutical chem st froma physical/chem cal r{ﬁdl nt of
vi ew regagidigRgcggnposition, fornulation, stability, patient accep

bi oavail ability. Wen solvent pairs are used, the rati os of solvents used are
vol une/ vol urre (v/v). 30 Wen the soI ubility of a solid in a solvent is used

the ratio esolldto ht./ vol /v). 0039 3. PCT I
2000T Eﬂ(AI\/PLES @?ﬁg&sﬁ %érm%ﬁ%rgf)%{??%w:??g 8" bel i eved that one
skilled in the art can, Usiadidif@ rag[ﬁg?meﬁ,gngl@scrl ption, practice the present
invention to its fullest extent. | ow ng det ai | ed exanpl es descri be

how to prepare the various c un an or Soherformthe various processes
of the invention and are to @s rregely illustrative, and not
limtations of the precedi ng\d-lfscl ure any vay, whatsoever. Those skilled
inthe art wll prorrptly recogni zeé appropri at*e variations fromthe

procedures both as t g %ants q?nd a to reaction conditions and techniques.
to Preparation A (S)* ND‘[" vl V§OEhl or opropyl ] acetamide 0* To a

slurry of (9)- 1Tg'1‘s?f?m n%Ehoaapocg,epm %ﬂhorg frhlegm ?ggqﬁmségpggz 3. 43 ml) in

nethylene chlori acetic an i s added

pyridine (34Q5@médl) th Nmmrﬁnlle)rlfo]:mhnmf& ©® rn‘f)lanﬂawnlnamgl (11320:20_3 ﬁ&ﬁnm'ﬁm,e m xt ure
is then t5 stirred at 21 to 46 C for 22 h. Water (600 is added at 22 to
24C then ag¥@edsat FoiCalsadad xwlyinnaidithium whugxide i 01 g (‘61@6 AP 8uthi | e

mai ntai nin t 0] i m) are
added and tgﬁg’s ﬁuéls?elgb %éel?é‘r?%{t%gé @‘%ﬂ epLFﬁeésg)ﬁﬁ%g%s&t?sﬁ\glvaaghcedba\?\ngt h net hyl ene
chloride (600 sdhlioRREtoblRe t€9150IanaES)- Nr[qqme@ﬁomrmeﬂbfo@t@mumﬁmdeeduced
pressure to 1.3 liter total volume. Toluene (2 X 20 1.0 liter)was added and

t he mi xPur él.20heehiFamayl,i2d)0eq) iy added. Ehe msulaag koluten tsi dlowedhestapd at ure i s

led t t h | t
cool od to 06 5 2hBSHF aOrERy bl BBl byl B Ro akitn Fiter hefedlatned it n
i sooct anes yd&is Ankncdidn BhibAek | fsno Al taa&ﬂemu@»wé@aﬁwmr giosRl)! SiRurkickl €

compound. This conmpound can al'so be prepared according to the procedures
di scl osed |a|qum59@®n®%k2516<620 dX andimeeth dend dderades 20 wd). Tl:iﬂphalszs ard4, pp.

15377940, AL (400 M RED R 2802 doru R il e o
C7H 12QsN03;re §ried on magnesium sulfate and concentrated to an o1l in vacuo (4.209 g).
Xylenes A.R. (25 ml) is added and the product is crystallized by seeding and
sonicating. The product is collected by vacuum filtration, washed with xylenes A.R.
{10 mi) and dried in a nitrogen stream to afford the title compound (0.6509 g, 61.8%).
The filtrate is concentrated in vacuo to an oil and xylenes (15 ml) added. The second
20  crop is crystallized by seeding and sonicating. The product is collected by vacuum
filtration, washed with xylenes A.R. (10 m!) and dried in a nitrog;n stream to afford
the title compound (0.1085 g, 10.3%).
'H NMR (CDCl;, 400 MHz) & 7.43, 7.07, 6.91, 6.43, 4.77, 4.02, 3.86, 3.76,
3.66, 3.05, 2.02; MS (EI) m/z (relative intensity) 337 (90), 293 (81), 209 (100); Anal
25  Caled for CgH20FN3O4: C, 56.97; H, 5.97; N, 12.46; found: C, 56.86; H, 6.05; N,
12.44; [«)p = -16 (C 1.05, ethanol).

B THEF as solvent
To N-carbobenzoxy-3-fluoro-4-morpholinylantiine (5.006 g, 15.15 mmol) and
30 lithium t-butoxide (3.621 g, 45.23 mmol, 2.99 eq) is added THF (15 ml) yielding a

beige solution after a moderate exotherm from 24 to 31 °C. The mixture is cooled to

- 14 -



43-42; H, 6. 25 N 7.23; found C, 43.36; H 6.34; N, 7.36; [k]"n=-9 (C 0. 87,
nmet hyl ene . 30 -13 00393. PCT | Exanple I

(S)-NJ[3- ? uoro 4- mor phoni nyl phenyl ) - 2- oxo- 5- oxazol i di nyl ] matMIIU]CI 2005
acetam de 0 0 N NxO 0 ~J NN\QCH3 2 0 OCT 2005 A Dimet hyl formam de as sol vent

5T I - 4- I I 1. 032 g,
3. 125 ol J1°F AL oo oS 6 Shien) B el P02 g, 6. 32
mmol , 2. O'éoe@) Ta& re%Qlu%'s&uﬁQﬁI%Qo@le%QI) Gt qnenei‘ng a'tBI&kIdmnty fzsatm!zde in THE
(4. 16 g of an 18.1 w%solution, 9.3 e keeping less than

24 Cwith dﬁt:ﬂ)d@ﬁbét—@bmfﬁ@@yﬁmemmw(ﬁ &Skpdpéﬂ mmoB 2®1aaqd| is added and the

(S)-N-[2-(acetyl o2 3- QRr.o acetam d 200
eq) is addéﬂ‘x“II“ﬁé ‘%‘I@sﬁllg Sg @ ?J[thIQOIII 'IIEC%I‘ICHI?\IédﬂtIIIII s"ﬁ%d‘q@PP 2@ or

hours ats whiygy wﬁh% &ﬂ&ﬁﬂ@»ﬁ@ @978@ ﬁ)%owaa\s?wt&rtzo% MAhedyl ﬁgueous
ammoni um chl ori de (5. Is added foll owed by water (30 ml), saturated
aqueous sochhlnndemﬁ@ml)dél‘r(emamsla)e aapi:atmmdltbmathmmasimd(vﬁﬂ] nmkthyleibe phases
are separated and the aqueous washed with methyl ene chloride (3 X 20 nil).
The or gani chlorsled? & H} mb T cREGHIES iongaAnis 12 e AR MagResty sukiagthey an oil in

4. 20 :
\é?;g? aI(I [ ze% gémrsz%eéyh v t@aﬁ%\é{% hIITIIfI]ISI I:ﬁ%%g’“@lﬁgmtl I‘ggscg((ﬁ)%ldﬂ(a eIIICIEby vacuum

filtrati on,acw&lxed Othd&dXU kenesthth Rurry. ( The ﬂbbry@dld)ndémﬁﬁhd 10 29 darddr«@ggn Sstream
to afford the title conpound (0.6509 g, 61.8% . The filtrate is concentrated
in vaculd t cacawnte3p gén@rieﬁyrfélnébm(ymsccmlqd RAdSIC amh theqspdiedcECEddyy i

crystalli zed o] | ng._and .sa n ol | ecte vacuum
filtration, grﬂigtrwo[nhw cgn g];gRt IIT& %tgé?g%cdw) d%ﬁl "I'lI’PI%’&gIh stream
to afford §R@nibkie tﬁ@m@mp&&dwaﬁsg 721@% JPLC iR R 80 mfiR0 MHz) S
7.43, 7.07, 6.91, 6.43, 4.77, 4.02, 3 6, 166, 3.05, 2.02; Ms (ElI) mz
(relative |mr@nmn5ylﬁeml70DS@ S. 0219@“(181@0 X2079m(rn.®|©)v raggrral.0 a¥maal cd f or
C16H20FN304 56, 86; H, ! }§ N,

4
12.44; [.] 7g@8cntﬁ§ut{% fimﬁ gg GZ),[/h §n18|8;)?20 /? ‘B ovcr 19 rrumite ; A = atetonitn

15 water.

Example 2:  (+/-) N-{{3-fluoro-4-(4-morphelinyl)phenyl})-2-oxo-5-
oxazolidinylJmethyl]acetamide

8]
@
BQW;

20 A Dimethylformamide as solvent.
To a solution of 1-acetamido-2-hydroxy-3-chloropropane (0.879 g, 5.80 mmol) in
DMF (1.0 ml) at —40°C is added lithium t-butoxide (0.4620 g, 5.77 mmol), followed
by N-benzyloxy-3-fluoro-4-morpholinylaniline (2.013 g, 6.09 mmol), lithium t-
butoxide (0.4671 g, 5.84 mmol) and DMF (2 ml). The mixture was warmed to 20°C

25  and stirred for 22 h. HPLC [stationary phase is 4.6 X 250 mm Zorbax RX-C8
column; mobile phase 1s acetonitrile (650 ml), triethylamine (1.85 ml), acetic acid
(1.30 ml) and water of sufficient amount to make 1000 ml; flow rate = 3.0 ml/ min;
UV detection at 254 nm] showed the major component to be the title compound (Rt =

0.95 min).



B THE as sol vent To N car bobenzoxy- 3-fl uoro-4-norpholinylaniline (5.006 g

15. 15 mol posgrdpcBO |ithiumt-butoxide (3.621 g, 45.23 nmol, 2.99 ZaB])JCHUUS
added THE (15 m) yielding a beige solution after a moder at e exot her m from
24 to 31 C The m xture is cooled to 14 00393.PCT I 2 0 OCT 2005 14 C and

met hanol (0.9691 g, 30.25 . d with an exothermto 20C The
resulting solution i é‘ coold?%g{hglageé?[gi/({%g%é?ﬁ/gﬁa thick slurry. (S-NJ[ -

(acet yl oxy)TFo3r ohltioh@p Nepacbdte 683 -faorot - né3ph @inyBail 8 (0Bl 5 gze 8dgleq) is added
and the mxture stirred at 15 to 18 C for 15 h. Acetic acid (1.73 m, 30.22
mrol , 2. 00 negyD) pad Bthie edrowide KO-8hl Tescdt Wermmpet 340 £9) todND%7 C, f ol | owed by wat er

(20 mM) an and the
aqueous vvagﬁm%f%h%%%ﬁg'df:ﬁ@}senelg% & odrllmo[)Z (f‘éerki g’@%sﬁ %ﬁc’@?gg%bl Ned or gani cs
are dried Qoomgmmmbf 8198 dghehe FONGRNE E@d@Datirbord &g rh@re2 N8h wei ght  of
18 g. The resulting oil is seeded and ethyl acetate (28 g) added to yield a
thin slurryo gmhéh@mtdwqmnosmdo%b%gqia"tLéth%OZré ({0%maeteanl/|merbylaeet at e (30 Q)
added. The %\l&; |s cooled to -25C and the product colletted by vacuum
filtration,® d with -25C ethyl acetate (2 X5 m) and dried in a nitrogen
streamto give the title conpound (3.725 g, 72.9%: HPLC retention tine 1.60
mn conditions: Inertsil ODS-2 5.0 mcron 150 X 4.6 nm flowrate = 2.0

mUm n, gr dékaenpie 21 uti on f(EpM-UBD{60B, Adbidoo-8H-BDpAras-byle3-Idmpimayls; A =
acetonltrlle B = 15 water le 2: (+/-}) .

N-[ [ 3- f 1%or o- 4- (4- mor phol A%%ﬁg%ﬁ]ﬂmzﬂa}?& lgeetgmideo| i di nyl ] et hyl ] acet ani d
e 0 20 A Dinet hyl formam de ag olvent. To a solution of

1- acet am do- 2- hydr oxy- 3- chl of opriopane (0 879 g, 5.80 nmol) in DWF (1.0 m)
at -40C i s added lithiumt-butexidge™~0.4620 g, 5.77 mmol), followed by

N- benzyl oxy- 3-fl uor o- 4- nor phol i ny ling (2.083 g, 6.09 Mol ), lithiumt-
but oxi de (0.4671 g, 5.84 mwol) &nd DM anl ). &The mixture was warmed to 20C
25 and stirred for 22 h. HPLC [stati ona\w{&b&sfe‘rc&ﬂﬁ 6 X 250 nm Zor bax RX- C8
colum; nobile phase is acetonitrile (650 triethylame (1.85 nl), acetic
acid (1 30 m) and water of sufficient a'?munt to make 1000 m; flowrate =

3.0 M/ mn; %@shﬁ%t@& (313 82th R 2PN @NGH rdre TR Hﬁox‘éBﬁQ?Rxﬂ%%aﬁxﬂ: be the

title corrpound
acid 2-methylpropyl ester (17.89 g, 57.83 mmeol), {S)-N-{2-(acetyloxy)-3-

chloropropyl]acetamide (22.35 g, 115.42 mmol, 2.00 eq), methanol (3.66 g, 114

15 mmol, 1.97 eq), 2,6-di-tert-butyl-4-methylphenol (0.1363 g, 0.6194 mmol, 0.0107 eq),
toluene (52 mi), isooctanes (49 ml), and N,N-dimethylformamide (34.3 ml) is added a
solution of lithium t-butoxide (13.94 g, 174.1 mmol, 3.01 eq) in isooctanes {130 ml)
over 1.6 h while maintainingl5 °C. Isooctanes (20 ml) is added and the mixture
stirred at 15 to 19 °C for 17 h. The mixture is cooled to 0°C and acetic acid (6.7ml,

20 117 mmol, 2.02 eq) added. The mixture is warmed to 21°C and methanol (29 ml)
added. The phases are separated and the upper washed twice with a mixture of
methanol (29 ml) and water (3 ml). To the combined lower phases is added water (69
ml) and methylene chloride (69 ml). The phases are separated and the upper phase
washed twice with methylene chloride (29 ml). The combined lower phases are

25  concentrated under reduced pressure to 112 ml total volume. Methanol (69 ml) is
added and the mixture concentrated to 112 ml. Methanol (69 ml) is added and the
mixture concentrated to 75 ml then toluene (65 ml) 1s added. Water (65 ml) is added
over ¥2 h while maintaining 19 to 30 °C. The mixture 1s cooled to 9°C and isooctanes
(56 ml) added. The slurry is cooled to 0°C and the precipitate collected by vacuum

30 filtration, washed with water (22 mi) and isooctanes (22 m}) and dried in a nitrogen
16 -



0.95 mn). - 15 00393.PCT I 2 0 OC12005 B di net hyl acetam de as solvent To a
sol ution of N carbobenzoxy-3-fl uoro-4-norpholinylaniline (0.1315 g, 0.3981

mmol ) and hji dy%qpt hoxi de (0.0817 g, 1.571 mmol 3.95 eq) in N, N 20 0CT 2008
di et hyl acet am (0.60 m) is added

N-[ 2- (acetyl oxy) - 3-chl oropropyl ] acetam de 5 (0.0760 g, 0.3925 nmol, 0.99

Th t d at t i he titl
o o, "L s e B TG AL P B B 00 o
3 (9)- N'[[%‘]ﬁﬁ:oﬁlﬁm@ FrHENh Qe Tuh R POWHERH E-¥ CHg)z) $5d kupd; ﬁﬁmmdrale 3N
2- 0X0- 5- oxazol i di nyl ] met hyl ] acetam de N C Fi n To a m xture of
[ 4- (3, 6-di mibnio; Skdiehi aypyangnem 49160- &Bf&ﬂdrb%émyﬁ-]oaan tﬁamrmtesam:d

2- met hyl pr opyl 17.89 g, 57.83 mml), (S)-N[2-(acetyl oxy)-3-
chl oroprOpﬁFﬂ‘%‘BEﬁ&eﬁ] 92 35 g, 115.42 mol, 2.00 eq), methanol (3.66 g,

#%rgl | 809328; eq)ﬁkhﬁﬂl)(uengﬁizgfﬁrgj’%?ggg% anes ? l&pgg?%7éfgl&§§5799 0194

N, N- di met hyd frop 8. ql@ 7(}’3;473_37mr\)ls (s 30850 (:M+smo§tma ©ficd kdrhi um t - but oxi de
(13.94 g, 174.1 nmol . eq) In isooctanes over 1.6 h while

mai nt ai ni ngIIH{‘GFNt@xSoﬁ, &&é%, H204'hiN, 1.99; duhdedt (é.rﬁd 18nél, mristt Ny @92stirred at 15
to 19 Cfor 17 h. The mxture is cooled to OC and acetic acid (6.7 m, 20 117
mol , 2.02 eq) added. The m xture is warned to 21C and nethanol (29 m)

added The are sep a m xture of
met hanol ZEgaﬁﬁ‘Esand wat eig)age[ﬁ% ?ﬁﬂ#’l%? e conbl ngz%q%%&rlﬁﬁkﬁg%féihl s added

wat er (1@9 m ) and net hyl Q&&mﬁl’dcorl de (69 m ). The phases are separated and
t he upper phase washed twice with nmethylene chloride (29 m). The conbi ned

| ower phases are 25 concentrated er @educed pressure to 112 nm total
vol une. Methanol (69 ml) is a dJthe mixture concentrated to 112 n
Met hanol (69 trd) is added and'the &N © "o
I
t C
N/ \CH
H 3

To a mixture of 3-fluorophenylcarbamic acid 2-methylpropyl ester (300.0 g,
1.42 mol}, (§)-N-[2{acetyloxy)-3-chloropropyllacetamide (556.1 g, 2.87 mol, 2.02
eq), methano] (90.03 g, 2.81 mol, 1.98 eq) and N,N-dimethylformamide (500 ml) is
15  added a slurry of lithium t-amylate (401.3 g, 4.27 mol, 3.00 eq) in heptane (1 liter)
while maintaining —4 to 7 °C, followed by heptane (100 ml). The mixture is then
stirred at 19 to 20 °C for 21 h. The reaction mixture is then added to a mixture of
ammonium chloride (228 g, 4.26 mol, 3.00 eq), water (2.0 liter) and toluene (1.0 liter)
while maintaining 8 to 10 °C. The reaction mixture is rinsed in with a mixture of
20  water (100 ml), saturated ammonium chloride (50 ml) and toluene (100 ml). The
precipitate is collected by vacuum filtration and washed with heptane (1 liter) and
water (1 liter) and dried in a nitrogen stream to give 252.4 g of crude product. This is
triturated in acetonitrile (1 kg) at 90°C and the slurry concentrated under reduced
pressure to 800 ml total volume. Toluene (1900 ml}) is added while concentrating to
25  maintain 800 ml total volume. Water (1 liter) and heptane (! liter) are added and the
precipitate collected by vacuum filtration, washed with water (750 ml) and heptane
(250 mi) and dried 1n a nitrogen stream to give the title compound (225.7 g, 63.0%).
'H NMR (400 MHz, CDCl5) & 1.84, 3.35,3.43, 3.76, 4.13, 4.75, 6.96, 7.31,
7.43,7.50, 8.25; Anal Calcd for C»H3FN>O+: C, 57.14; H, 5.19; N, 11.11; found:
30 C,56.99;H,521; N, 11.09; [«<]®p=-40 (C 1.05, acetonitrile). A second crop is

17 -



m xture concentrated to 75 m then toluene (65 m) is added. Water (65 m) is
added ove while maintaining 19 to 30 C The mxture is co

and i sooct QQI%JQZP&'S]G m ) added. The slurry is cooled to OC and theojpfggtfg ate
coll ected by vacuum 30 filtration, washed with water (22 nml) and i sooctanes
(22 m) and dried in a nitrogen - 16 . 00393. PCTI 2 0 OCT 2005 streamto

gi ve the tr:@llle@tedcfrthtrcﬁl(ratss obhgavy gdditiggal ipcompeshidodre.tlBne%=topal 77 i n
(colum = P ?Cg g% Luna 5.0 micron C-8(12) 150 X 4.6 mm flowrate = 2.0
m/mn, grg tion from40:60 AABto 73.3:26.7 A'B over 15 mnutes; A =
acetonitrile; B = water). S'H NWR (400 MHz, CDC13) 8 2.02, 2.62, 2.85, 3.32,
3.68, 3.79, 4.04, 4.797, 6.01, 6.56, 7.12, 7.19, 7.37; M5 (El) mz 350 (M,
100); Anal Exa@apled for C17N-BDEBE-(10-Diskidord-thioneratplinkl)-373-99;  Found: C,
58.18; H, 5.51; N, 7.92. le 4 . .
(S)-N-[P3-(3-fl uor ophenyl Ei@?)g‘??g’-egy%x?é%‘?'?Eﬂxﬁﬁqliwmtﬁ’y”afﬁtaﬁ’é%et amide To a

m xture of 3-fluorophenyl carbam c acid 2-nethyl propyl ester (300.0 g, 1.42
mol ), (S)-N-[2{acetyl oxy)-3-chl oropropyl)acetarnide (556.-1 g, 2.87 nol, 2.02
eq), nethanol (90.03 g, 2.80: 198 eq) and N, N-di net hyl f or mam de (500 m )
is 15 added a slurry of |ithfum _apyl at e (401.3 g, 4.27 nol, 3.00 eq) in
heptane (I liter) while maintafni -4 ©0 7 Cp foll owed by heptane (100 ni).
The m xture is then stirred at g 0 %flﬂ)l’ 21 h. The reaction mxture is
then added to a m xture of ammoni um ch 0 |d;e/(c&28 g, 4.26 nol, 3.00 eq),
water (2.0 liter) and toluene (1.0 liter) ile fantaining 8 to 10 C. The
reaction mxture is rinsed inyjv th a mxture of 20 water (100 nil),

saturat ed amoni Am chfpe Lde e M) and toluene (100 m). The precipitate is
coll ected by vacuum filtration and washed with heptane (1 liter) and water
(1 liter) and drAshmyof dtmuhtdgerxids (184rs, 223.§immeoR 32044y iroT HEN U@Empr oduct .

Thi | h I d

R Y S Rt S e o S

whi | e conce rOgt’gtflgm}n%l ﬁ?dx U\%ﬁ T 1 61 mi %ﬂ'ad&éﬂ &Brfﬁe h}ﬁg&nﬁrt-b(ﬂoxld er) and
it and t e

hept ane (1 are a he precipitate collect y vacuum
filtration, slumhhdcmaidﬂalmgdaﬂfss(ﬂa‘im()rﬁq 'Hmctnlxap’emameﬁ%ﬂlsmmmad dried in a

nitrogen streamto glu ve the title conpound (225. a 63.09. 'H NWR (400 MHz,
CDC13) 6 1.®at a@é@ w, h@mwbé"wiﬂsﬂdda‘#és)é’[%ac Yiexy)-37. 43, 7.50, 8. 25:

Anal  Cal cd {5 oGhabhaEbin®e (289 ¢ 149 ol 0q} & dillorvkdid THE (1BHRE) and

15 added to the reaction mixture over 1 h while maintaining the reaction temperature

between 15 and 17 °C. The cloudy light yellow/brown solution is stirred at 15 to 16
°C for 16 h. The reaction is then quenched with concentrated acetic acid (8.6 ml, 149
mmol, 2.0 eq) while maintaining less than 20°C. Water (75 ml) is added via addition
funnel over 3min. The phases are separated and the organic phase washed with water

20 (20 ml). The organic phase is concentrated to approximately 200ml total volume.
Isopropanol (300ml}) is added slowly to the stirred orange solution via syringe pump at
a rate of 2ml/min. The yellow slurry is then cooled to approximately 5 to 10 °C and
stirred for 30 min. The product is collected by vacuum filtration, washed with cold
isopropanol {2 X 100ml) and dried in vacuo at 60 °C overnight to give the title

25  compound (22.0 g, 73%): HPLC retention time = 3.0 min (59.8 area%); HPLC
procedure: Inertsil ODS-2 5.0 micron 150 X 4.6 mm, flow rate = 1.0 ml/min,
detection at 254 nm, 1socratic elution solvent: 479.5 g buffer (1 1 water, 1.57 g

ammonium formate, formic acid to pH = 3.2) and 409.1 g acetonitrile.

30 B mixture of THF and acetonitrile as solvent

- 18 -



30 C, 56.99; H 5.21; N, 11.09; [cc]25D= -40 (C 1.05, acetonitrile). A second
crop is 00393.PCTI 2 0 OCT 2005 collected fromthe filtrates which gave

addi ti onal gb%dd pcepnmpound (46.8 g, 13.1 % total vyield = 76.1% BEXA0DI &% 5
N-[[(5S)-3-[4-(1, 1-D oxido-4-thionorpholinyl)-3,5- difluorophenyl)-
2- 0X0- 5-oxazol i di nyl ) met hyl )acetamde 1011 O NOHNc N CH3 HA THE as

sol vent A siurry of bl un P8, 08 | 1l bbby 380 o) 1n THE

4- (1, 1- di oxifrdptehyi@amaphel (109l) 278 Sy (Y gpheaylosanbamate (27. 0g,
74.5mmol ) is dissolved in THE §180 m ) then added to the lithiumt-butoxide
sl urry whi Ic8loreprapyiaastagided$Q6.-8 gapd2mmel, 21hed)ni EYPR mly mathanob Gl % e, 15mi n

th th | 1 4 | . .2, ' od. -N-J.2- t -3-
chl or opropy 1 uBaAP g PGBk Lol b 3eBRL R Phabigf b R ATV
(100nL) sandnhdl, 380RY akOTHIE 1 4@HES dveR 2 i wilily RaiBM@iing 1eds Mah Isecmahet ai ni ng t he

reaction tenperature between 15 and 17 C. The cloudy |ight yellow brown
sol ution i gmsture tsetingd atl Bt ool 816 fo2Q bend acekic agidd33-&ge b bmuicd, 2.heq) iguenched

wi th concentrated. acetic acid (8. : . I eq)>whi |l e mai ntai ni ng
'ess than: 25E RIS FAERE)Ss Wannll L ditpiet s o0 ke Boas B 1. - The
phases are §eRJnd0EM AREANGLEIRAE I3 ) PRASE Mashgek: intRsiMebel2 8@ (20 m ). The
organi ¢ phase is concentrated to approximately 200mL total vol une.

| sopr opanol m{c3@0MD) X 4 raohd @dwshew ¥.0tnd/rhinedgedtonad 229 amggradehtutluton vi a

syringe pu at arate of 2m/myp._The yellow slurry is then cooled to
appr oxi H‘gt 2;{2?/‘“6'0%69 aggfopititiggwater for§l; ?CGFO“§91%WI?F”?H@>/1&‘BHHJC & gadi®n| ect ed by

v ST 0 R Y Rl N AR o1
retention tWaertss MAl)wa ad@ ShdaheaitireldBhéentrated in vacuo to 800 ml total
volume. THF (50 ml), methanol (300 ml) and toluene (600 ml) were then added and
the phases separated at 60-65°C. The upper phase was washed with a mixture of
15 methanol (100 ml) and water (400 ml) and the combined lower phases washed with
toluene (600 ml). The toluene wash was backextracted with a mixture of water (400
ml) and methanol (100 ml). The combined lower phases were concentrated in vacuo
to 1.8 L and extracted with methylene chloride (3 X 500 ml). The combined extracts
were concentrated in vacuo to 1000 ml. Water (1600 ml) was added and the mixture
20  concentrated to 1500 total volume. Methanol (600 mi) was added and the mixture
concentrated to 2000 ml total volume at 75°C. The slurry was cooled to 0°C and the
precipitate collected by vacuum filtration, washed with cold water (1000 ml) and dried
in 60°C vacuum oven to give the title compound (91.1 g, 81.8%).
Unexpectedly co-solvent systems including THF and acetonitrile permit
25  dissolution of higher concentrations of starting material relative to reactions utilizing
THF and acetonitrile alone. Increasing the concentration of dissolved starting material
increases the amount of isolated product. Advantageously, the THF/acetonitrile co-
solvent system boils at low temperatures such that the product can be isolated in large-
scale production at a cheaper cost and safer reaction condition relative to higher

30  boiling solvent systems such as DMF.

C acetonitrile as solvent

-19 -



procedure: Inensil ODS-2 5.0 mcron 150 X 4.6 mm flowrate = 1.0 m/mn,
detection at 254 nm isocratic elution solvent: 479.5 g buffer (1 1 water,
1.57 g amooméupcformate, fornic acid to pH = 3.2) and 409.1 g acet!dhPtT ilk.
30 B m xture of THE and acetonitrile as solvent -18 00393.PCT I 1 0 ¢ P 2005
To a m xture of isobutyl 4-(l,!I-dioxido-4-thionorpholinyl)-3,5-

di f1 uor ophenyl r ; 276 & _thidhs - apet v -

chl or opr opyl ] acg?)amﬁ@%fgég@utg“ ébg d%{mz‘g?“e"%ﬂ"%ili@%(%g% hﬁ%¥lhanol
(17.7 g, Shdamawl(5.02, Oldeeinodindd )ad-¢2-gaetyloxyg-3&0eroptopyl)sceaahahee (3.4 ighi um
t-butoxide (66.3 g, 828 5 mmol, 3.0 eq) and THE (140 nml ) over 2 h while

mai nt ai ni ngdImeael, 1969 geethaned (0.88 g¢ 2% Bmol, %0 pakasd agetoautiled 1188 Sor 20 h and

acetic aci e : ra‘glré 2 ! k| i hALNg | ess than
20C. HPLC :jdrdlg%g%tgne%n t>g§1§/o“co \igrgS?gﬁn%?%’ %ﬁgq tit écwégh%ogg ?rwgplénti on time
1.8 mnk: HRAikiapiclesithen S POEMhs imixQRSs2tifre@at 1§ @23 PCLED 14a4. BIPDO flow rate

= 2.0 M/ mn, detection at 229 nm gradient elution t0O from 40: 60

acet oni tri |iadicaled eenvesiago sl tdeeampaund (@tenfian dimeol,& min HRLE proredureact i on

m xture was; coo| 0.7C and i,C. aci 33, 1 552. 1 2. ) was
added. V\aflﬁ?‘%('lS@@S':% )Sz)v{Blé:méldgs@gﬁgg%mphglO% r)%{eu_r g‘oc%lzr(r:uennmta?tg%[éo ?qnﬁ\glacuo to 800

m total Vrﬁh,;gf&;[icﬁ[%ﬁtkﬁ(?rdﬂﬂ 20: atelcbanalilel 3ARr 1 30:208cdieliRRON416Qep1 ) were

t hen added an he phases separated at 60-65C. The upper phase was washed
with a mxtlfrmief 15 met hanol (100 m) and water (400 nl) and the conbi ned
| ower phases washed with toluene (600 m ). The toluene wash was

backext thcted with a mixture of water (400 m) and nethanol (100 m). The

conbi ned | ower P{basesmmg@n&&nsﬁag kS e et YR fddAnd betdniftill o R ifXdneact ed with
met hyl ene chloride (3 X 500 nmi). The conbi ned extracts were concentrated in

vacuo t o 10€Horide andAtHE agsbb&@t Ml ) was added and the m xture 20 concentrated
to 1500 total vo .. t hanol. (6Q0 in]). was added and the m xture
concentrated to %g’g"‘ﬂgt Pregedys) rﬁl%‘:%f%z"%‘(f“f‘ﬁge %‘Fﬂ‘?‘%?“ﬁ/&Q“@BBF%d to OC and
the precip] - : Ll ratd . 1 C ter (1000
M) and dri iy ?%5923@3’%‘?3%%@&”@5#&?& éea???@?g‘?r%%% ‘%8&‘?”%‘9‘8&, 81. 8% .

Unexpectigdl yf methglehy eltldrideyaideTidE | acr MHE ifoigacEtdiniteled HREEY indichted lconyeegion t 25
di ssol ution of higher concentrations of starting nmaterial relative to

reactions utd e dflagompendrrienyiontinf -8 min): MEdfeproretiire Jasty PRe-Zafkent rati on
of di ssol Veg]iit?fi‘:l%% %gﬁl ratd iQ?!oelﬁﬁﬁn}dﬂ&ﬁﬁm@zﬂh'g%ﬂiiéﬁ%ﬁm%Od“Ct -

Advant ageou oni e Cco-
from 40: 60 acetonitrile: water to 80:20 acetonitrile: water over 10 min.

20 E lithium diisopropylamide as base
Following the procedures of example 4 and making non-critical variations, but
substituting lithium diisopropylamide (1 eq), and potassium t~bli£9xide (2 eq) for
lithium t-butoxide, HPLC indicated formation of the title compound (retention time
1.7 min): HPLC procedure: Inertsil ODS-2 5.0 micron 150 X 4.6 mm, flow rate = 2.0
25  ml/min, detection at 229 nm, gradient elution from 40: 60 acetonitrile: water to 80:20

acetonitrile: water over 10 min.

Example 6  (S)-N-{[3-(3-fluoro-4-morphoninylphenyl)-2-0x0-5-
oxazolidinylJmethyl]jacetamide (ethoxide or i1sopropoxide as
30 nucleophile)
Following the procedures of example 1 and making non-critical variations, but
substituting ethanol (2 eq) or isopropanol (2 eq) for methanol, HPLC indicated

formation of the title compound (retention time 0.9 min): Inertsil ODS-2 5.0 micron

220 -



sol vent systemboils at |ow tenperatures such that the product can be

i solated i scal e production at a cheaper cost and safer reac}j

condi tion ?QP%??@E to higher 30 boiling solvent systens such as DVF. CQ@TZMS
acetonitrile as solvent 00393.PCT 1 2 0 OCT no To a m xture of isobutyl 4-(
1,1 -dioxido-4-thionDrphoIiny%&B,Sidi{luor%igenyl car bamat e %5.0 , 14
mol ), (S)-ROPe4edem: Jowxas =3¢ marpmragoneiuiondiga 406 AsBjo 8 2’@% |, 2.0
eq), metha . 228 | i1 0 and acetonitrile (17 nl) is added
it hi umt-b%(t}){ef)g((?g%rﬁl(‘%fé 9 “Fﬁ#‘ng? g%“'eq) and acetonitrile (18 nl) while 5
maintaining less than 5 C. The mxture is stirred at 15 to 23 C for 1 day.
HPLC i ndicated conversion to the title conpound (retention tinme 1.8 mn):

HPLC pr ocedifasple her thNili(CDEB4 (5] -Hiptide drihipgmrpholingDrdw-diflussprbspd]=2-2. 0

m/mn, detection at 22 nm.,-ar adi ent ..el uti.qn,from.40: cetonitril e:
wat er tc? 80: 20 acetonqxtofg%'?’éa%{}v%f] glﬁimgt\l) lr]acegaﬁm%e Fﬁce 6“6%#3? gl;y?rét e chloride,

net hyl ene chl or i gigloick ﬂh@??&@ﬂﬁréi beexamplEsd hEmaking Moglchtiealandatldls, as sol vent
Fol |l owi ng the procedure of the previous exanple and maki ng non-criti cal

vari at i ons, bisgubssiutisgisodmimmgethoxiidx (e forf lithmnhirbetoride 2 oq) and ragthianol
acetonitrilg, 1 Xt ure of nethyl ene chl ori and THF, o for
acetonitri |@,eqﬁlj{%§¢ Hlﬂli“i’f‘éﬁ]‘igfa"ﬁi‘fmé)% eo[t'f?et‘E?“EH%‘“&%FF%“%HB’S%%“’(‘? et ention time
1.8 mn): !‘ﬁbEg@ﬁ&&@ﬁ‘ﬂé! RrertdiDODSS) |s CRerén 250X 4% G Mowhhites 4 Pmlfinf | OW rate
= 2.0 mM/mn, tection at 229 am gradient elution from40: 60
acet oni 11 | éetecnidher 22%niB80gradiemceditomi frorh H8: 60 emitale wald) torB200 E it hi um
di i sopropyl am de as base Fol |l owi ng the procedures of exanple 4 and maki ng
non-criti cafCebomitrig Mats oVEU0 MBypst i t uting |ithi um dii sopropyl anide (1 eq),
and potassiumt-butoxide (2 eq) for [lithiumt-butoxide, HPLC indicated
formation of the title conmpound (retention time 1.7 mn): HPLC procedure:
Inertsil ODBxZmple@ m NHOESE3J4, U Dfoxiao-4fthiomorpioting )3, DdiZlaordphenyi}-2det ect i on
at 229 nm gradient elution from40: 60 acetonitrile: water to 80: 20
acetonitrile: water o9%a->-Pyagglidinydmethydlapstamisle(s)-N-[[3-(3-flu
or o- 4- iphoni nyl phenyl ) - 2- oxo- 5- oxazol i di nyl ] net hyl ] acet am de (et hoxi de or
i sopr opoxi de as

1) With (S)-N]2-(acetvloxy)-3-bromopropyliacetamide

Isobutyl 4-(1,1-dioxido-4-thiomorpholinyl)-3,5-difluorophenylcarbamate (2.5
£, 6.9 mmol) and (§)-N[2-(acetyloxy)-3-bromopropyl]acetamide (3.27 g, 13.8 mmol,

2.0 eq) and methanol (0.56 mi, 13.8 mmol, 2.0 eq.) are stirred in acetonitnie (5 mi). A

20  slurry of lithium t-butoxide (1.7 g, 20.7 mmol, 3.0 eq) in THF (5 ml) 1s prepared and
added to the carbamate/acetamide mixture while maintaining a temperature less than
20 °C. The cloudy light yellow/brown solution is stirred at 15-16 °C for 16 h. The
reaction is quenched with a solution of concentrated acetic acid .(-(;.8 mi, 13.6 mmol,
2.0 eq) in THF (1.8 ml) while maintaining a termperature less than 20 °C. Water (7

25  ml) is added to the mixture. The mixture 1s concentrated to approximately 20 ml
volume and washed with toluene (15 ml) and methanol (7 ml) while maintaining
temperature above 60 °C. The phases are separated and the upper layer is washed
twice with a mixture of water (20 ml) and methanol (5 ml) while maintaining
temperature above 60 °C. Combined lower phases are washed twice with methylene

30 chloride (2 X 20 ml). The combined lower phases are concentrated to approximately
25 ml volume and water (35 ml) 1s added. The slurry is concentrated to approximately
45 ml volume and slowly cooled to 0 °C. The precipitate is collected by vacuum

filtration, washed with a cold solution of water (10 ml) and methanol (2.5 ml) and
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nucl eophil e) Follow ng the procedures of exanple 1 and nmaki ng non-critical

vari ati onsggfy4tpegubstituting ethanol (2 eq) or isopropanol (2 eq) #dr0CT 200
met hanol , I IPLC|nd|cated formation of the title conmpound (retention tine
0.9 min): Inertsil ODS-2 5.0 mcron - 20 00393. PCTl 150 X 4.6 mm flowrate

= 2.0 m/m,n,, gradient eltonfr 060A 0, A er 10 m nutes;
A = acet onfitFd ] “‘I§°&e'\/§é‘f:g‘?‘|[°§“’fd ﬁﬂ?gz [??éﬁ)) éf?}\r/e[“?f1 '(OP I -
- Di oxi do- 411H&'£3IT.9§ 1Y qﬁammn 3p§ermﬂénupm@m§puédw BIZ"150 mm x 4.6 mm

0x0- 5-oxazol i di nyl ] net hyl Jacetam de (acetonitrile as solvent) F'ol I ow ng the
pr ocedur es ra¢ —dxXampingn, S€teaen #tedor mgn, ngaeraticiefutom| solvgnt: 360 odsicetbuitiridgaibst i t ut i ng

FPLC |l cAbd P RbATorS (HiAL pI:?a‘sthnISwIHbetIﬁam&Iw?ﬂr PREagiseds oy ©
HPLC prgceq&‘g@[?,gl&g{ht phobpHddeadid§- 0 mcron 150 X 4.6 nm flowrate = 2. 0
m/mn to detection at 229 nm "gradient elution from40: 60 acetonitrile:

water to 80:20 acetonitrile: water over 10 nun. Exanple 8

N[[(59)-3-[4(1, 1- D|0X| do 4- th| om)rphollnyl) 3, 5 dlfluorophenyl] 2-
0x0- 5- oxazd 1S) rAsbremor 2-Fydrox yprapy! lagetamide

(S)-Nf2- (acet)rl r

4- (1, 1-di oxi do- l&)ﬁ ?6h Bag%thk)%%gﬁﬁnugﬁopﬁ Mo\féphg #g?rgamerf (%'5 g, 6.9
nmol ) and ( )59Nﬁx2m()aﬁ@wI(@$y3 b&nbmmmmwﬂobmwewmudezi@, P8 ghmdi32® mew ,

2.0 eq) and nethanol (0.56 m, 13.8 mmol, 2.0 eq.) are stirred in

acet oni 1ri Iﬂa)e@mﬂ}lﬁn (Qéﬁmluﬁr&nunollZQﬁnametstmmioma@mor(lg:dv(igml)m 7 mol, 3.0
eq) in THE ar. ed ..t e/aceta d mxture
o 1o i e g SpETRRGE O Pl RS 260 En TR CERY a8

yel | ow’ br owide®iothé @é}bélﬁatéﬁabétﬁ.rﬁfﬁe%xﬂtﬁ’e WhilCnlagttaihfhgh lefﬂlﬂgratdr@ﬁa@,§ g is
quenched with a solution of concentrated acetic acid (0.8 m, 13.6 mol, 2.0
eq) in THE 701°C8 HRD)C wididatedrfaimatiminrf tigle gompoyel: &Rl (ereteation tikreer= 263 C. Vit er (7

25 m) is adde o the m xture. con trat dtoapoxwrately
20 M vol dHES SRS ATk B SErPerHbIF: D50 AR POy PR i | 6

Mai nt ai i NomI/LRTRelAkdH £ 2@@% i8&rktic elforRRREE ﬁb%ﬂ%&%hﬁ‘frﬁgaﬁf‘%@ he upper

| ayer is washed twice with a mxture of water (20 m) and nethanol (5 m)

whi | e nmai nt ml REA pH 3.6 (TEAP pH 3.6 = 0.7 ml tricthylamine in I L water adjusted to pH

3.5 with phosphoric acid).

Example 9 (S} N-{3-(alkyl or arylsulfonyloxy)-2-hydroxypropyl]acetamide

20
O
R
# 0 OH o
O -—
\_K/NJ\
H
To a mixture of (S)-N-(2,3-dihydroxypropyl)acetamide (1 mmol) and collidene

{10 ml) at —40 to 0°C is added an sulfonylchloride (1 mmol) in which R is aryl or an
25  C;-C4 alkyl optionally substituted with one or more of F, Br, Cl, or I.. The mixture is

stirred at 20-25°C to give the title compound. (S)-N-(2,3-dihydroxypropyl)acetamide

is described by Mbappe et al. in Tetrahedron Asymmetry 1993 4(5) 1035-40.

30 Example 10 (S)- N-[2-(acetyloxy)-3-(alkyl or arylsulfonyloxy)propyljacetamide
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t enperature above 60 C. Conbi ned | ower phases are washed twice with nethyl ene
30 chloridepfgd pcR0 M ). The conbi ned | ower phases are concentratsqubeT 005
approximately 25 m volune and water (35 m) is added. The slurr
concentrated to approximately 45 m volune and slowy cooled to O C. The
precipitate is collected by vacuum H’)Itr@ti on, washed with a cold solution
of water (10 nml) and nethanol (2R5 mt) ang -21 00393.PCT 1 2 0 OCT 2005 dried
in a nitrogen streamto give the tj,/$4@ ognd (2.32 g., 83 %9. HPLC
retention time = 1.83 mins (colum =\ﬂ¢go nex [B-SIL Phenyl BD, 150 nm x
4.6 rum flow rate - 1.0 m/mn, detect\or”at 254 nm isocratic elution
solvent: 350 ml acetonitirile and 650 m WEAP pH 3.6 (TEAP pH 3.6 = 0.7 nl
triethyl am ne i ola thixnat ef (HdNYSt(sd forfyldxy)Hy8rdxypicphllaleesgberframaci d) . 2)
Wth N-[(2S)-3-brono-2-hydroxypropyl | acet am de |sobutyl .

4- (1, 1-di ofraapla-%(ﬁiwaa%wrwﬁm 3B agi2¢ W&%&@Wﬂ%%?osaﬁawdmﬁs g, 6.9
nmol ) and -3- by opn- 2- h Vi 1 . .8 mol, 2.0
10 eq) and%n'lbé ﬁ%%l? ?Bef %%t%e?é’%@-%l %F‘?h%?@?%g{%ﬁgertg%s%}%og §'| n acetonitrile
(5 mM).sAslurry of lithiumt-butoxide (1.7 g, 20.7 mmol, 3.0 eq) in THE (5
m) is prepared and added to the carbamate/ acetam de m xture while

mai nt ai ni nai:qu tenperature less than 20'C._ HPLC indicated formation of title
conpound. agpieet ent-065ihit-d. kdpaidor4ritempmbpligd)-3.Seh Bpereahrnylir B- SI L

Phenyl BD, 150 mm x 4, fl.ow . ra 3 . m/mn, detection at 254 nm
isocratic elution soIo\}ghs{]maé%lba%lj%%:t&%ﬁ%%a%?% e and 650 m TEAP pH 3.6 (TEAP
pH 3.6 = 0.7 M triethylamne_in 1 L water adjusted to pH 3.5 with
phosphoric acid). Example 9 43 - [3c(al kyl or

aryl sul f onyl oxy) - 2- hydr oxypr op idep20 0 R // //ISNO ON HTo a
m xture of (S)-N-(2,3-di hydroxyprop cetfham de (1 mmol) and collidene (10
m) at -40 to OC is added an sul f ny i (1 mol) in which Ris aryl or

.

8]
10 To a mixture of isobutyl 4-(1,1-dioxido-4-thiomorpholinyl)-3,5-difluorophenyl

carbamate (100 g, 276 mmol) and (S)- N-[2-(acetyloxy)-3-(sulfonyloxy)propyl]-
acetamide [Example 10} or (S)- N-[3-(sulfonyloxy)-2-hydroxypropyl]acetamide
[Example 9] (552 mmol), THF (60 ml), methanol (17.7 g, 828 mmol, 3.0 eq) and
acetonitrile (200 mi) is added a mixture of lithium t-butoxide (66.3 g, 828 mmol, 3.0
15 eq) and THF (140 ml) over 2 h while maintaining less than 5 °C. The mixture is
stirred at 14 to 18°C for 20 h and acetic acid (33.1 g, 552 mmol,‘g.O eq) 1s added

while maintaining less than 20 °C, giving the title compound.

20
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25 G -4 alkyl optionally substituted with one or nore of F, Br, O, or 1.
The m xture is stirred at 20-25C to give the title conpound.

(S)-N- (2, 3-di hydroxypropyl )acetam de is described by Mappe et aIZ'{] [5&
Tetrahedron Asymretry 1993 4(5) 1035-40. 30 Exanple 10 (S)- 2005

N-[ 2- (acetyl oxy)-3-(al kyl or aryl sul fonyl oxy) propyl]acetam de 00393. PCTI 0 R
0/ //,000 ON H Toam’xturerf\H(’Pé-

N[ 3- (sul,f onyl,oxy).s 2- hydr.oxypr.opyl ] acet am frao xanmple 9 (1 mmol) and
pyridine (5 m”)“%)te' Biggs (SRR g A UM 8P rc Naride (125 mol). The
mxture is stirred at 20 to 25 Gyto gigye the title conpound. 5 2 0 OCT 2005
Exanple 1 | ,
N-[[(5S)-3-[4-(1, 1-di oxi do- 42 p oloi rﬁll O3, 5-di fl uorophenyl ]-2- oxo-5-0
x azol i di nyl ] nmethyl] acetaprde dASSQ/NH Il 1i O 10 To a m xture of
i sobutyl 4-(1, 1-di oxi do-4-t hi gfror phol i ny )-3,31difluorophenyl carbamate (100
g, 276 mmol) and (S)- N-[2-(acetyl oxy)-3-(sul fonyl oxy)propyl]- acetam de
[ Exanpl e 10] or (S)- N-[3-(sul fonyl oxy)-2-hydroxypropyl]acetani de (Exanple
9] (552 mml), THE (60 m ), nethanol (17.7 g, 828 mml, 3.0 eq) and
acet oni t rarlasalt 2@0eaf] Whick cadgestsaeariing afeagt -Oidkylcarbdmose bbiarodml( 6. 3 g, 828
nmmol, 3.0 15 eq) and THE (140 ml) over 2 h while maintaining less than 5 C
The m xture is stirred at 14 to ¥8C for020 h and acetic acid (33.1 g, 552
mol, 2.0 eq) is added while miftai nigg legs than 20 C, giving the title
\O/

conpound. 20 2 0 OCT 2004 CLA ﬁ

w4

i

or a salt thereof, with a compound of formula Il
wi O0—W2

INH

N

o R
10 1
or a salt thereof, in the presence of a lithium alkoxide base, wherein
X and Y are independently H or F;
W1 is Cl, Br, or -OS(O),-R;
W2 is Hor -C(O)-Ry;
15 Ris aryl or alkyl, the alkyl optionally being substituted by one or more F,.Cl, Br,orI;
R' is CHj, optionally substituted by one to three fluorine or chlorine atoms;
R?is cycloalkyl, phenyl, -CH»-phenyl, C,.¢alkenyl, or C,_j;alkyl optionally substituted
by one to three of F, Br, Cl, -O-C, salkyl, and NR*R™;
Each R* and R?® is independently H or C, alkyl;
20 Q1s structure 1, i1, 111, 1v, Or 1V:
R
RS L QU P, . s
i b ili v v
or Q and X taken together are dihydropyrrolidine, optionally substituted with R

Z'is CHa(CHaz),, CH(OH)(CHa),,, or C(O);
.24 .



1. A novel process for preparing a conpound of formula I I 5 or a salt
t hereof, which conprises reacting a N-aryl -0-al kyl carbamate of for

. o %iﬂm
~NH | KRL In or a salt thereof, in the presence of a |ithium al koXi de base,
wherein X and Y are independently Hor F, WI is d, Br, or -0O50 2-R;

is Hor -CLO R I salt thereof, with a conpound of fornula III \/\1
Oow 10 1 Fg?;s%%r% é ° !<‘§6|) t he al kyl opti onal |y being substituted by one
or nore F73Gls &h,s® orlo: is CH3, optionally substituted by one to three

fluorine or, chlorine atorrs R2 is cycl oal kyl, phenyl, -CH, -phenyl,

C2- 6al ken;ﬂ is 8fror@Hs,;, 2al kyl optionally substltut ed by one to three of F, Br,
ad, -0d _5alkyl, and NR2aR2b; Each Rea and R 2B is independently H or

Cl 4a|kyI—R‘20 Qis structure i, ii, iii, iv, or iv: R31i ii O 1l N-C OR2
11 ivgv or aaﬁd X1t aken toget her are d| hydropyrrolldl ne, optionally

substi tuted wit R; " Z is Cli2(CH2)p, CHOH(CHL),,, or C(O; - 24 2 0 CCT

2005 72 is S, §9 S, O or N(R6);
c) C,.zalkyl;
d) C,4alkoxy,

e) R’OCH,=C(O)NH-,

10 f) R®OC(O)NH-,
g) Ci32lkyl-OC(0)-,
h)  HOCH,-,
i)  CH,ONH,
) CH;C(O)-,
15 k)  CH3C(O)CHg-,

1) CH;C(OCHCH;0)-, or
m) CH3C(OCH2CH20)CH2-;
R® and R* taken together with the carbon atom to which they are attaching form C(O),

or C(=NR’);
20 Ris
a) CH,C(O)-,
b)  HC(O),

¢)  ClLCHC(O)-,
d)  HOCH,C(O)-,
25 e) CH330,-,
f)  F,CHC(O)-,
g)  H3CC(O)OCH,C(O)-,
h)  HC(O)OCH,C(O)-,
i) R'°C(OYOCH,C(0)-,
30 i) H3CCHCH,OCH,C(O)-, or
k) benzylOCH,C(O)-;
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Z31is S, SO SR or 0; RBis Hor CH3; R4 is 5a H b) HO «¢) Cl 3alk
d) Ci4al koxy, e) R OCH2=C(ONH, 10 f) ROC(ONH, ¢g) C-3alkyl- @D(@})HU{S h)
HOCH2-, i) CH3ONH, ) CH3C(O-, 15 k) CH3C(O CH2-, 1) CH3C(OCH2CH20) - M
CH3C( OCH2CH20) CH2-; R3 and R4 taken together with the carbon atomto whi ch

th tt wi i ; O-, 30 R6
ise1¥) ar S)a h?c )”9 le:gcﬁefggmnalf}r% %rtl}@i ﬁporﬁ%r'rﬁom 0 hal'(lyc( ) -

CH3S(2-, ~ F2CHC( O
H3CC( O OCH2C( Oy, HEHD) Qi (O -, RlOC(O) oCcH2C( O) -
d) -COR",
e) -COOR",
5 f -CO-(CH,),-COR ",

g) -§0,-C, ,alkyl,
h) -50,-(CHq)-aryl, or
1) -(CO);-Het;
R’is H, CHs, benzyl, or CH3C{O)—;
10 RYis (Cy.3)alkyl, aryl, or benzyl;

R%is
a) HO-
b) CH;0-
<) H,N-
15 d) CH,0C(0)0-,
e)  CHy;C(OYOCH,C(O)O-,
f) aryl-CH,OCH,C(O)O-,
g) HO(CH,),0-,
h) CH;0CH,0(CH;),0-, or
20 1) CH30CH,0-;
R is
a} CHjs-,
b) HOCH,-,
c) phenyl-NH-, or
25 d) (CH;);N-CHy-;
R''is
a) H,
b) C ¢ alkyl, optionally substituted with one or more OH, CN, or halo,
c) -(CH,),-aryl, or
30 d)y  -(CH,),-OR",
R'is

a) C,.¢ alkyl, optionally substituted with one or more OH, CN, or halo,

S26 -



] ) H3CCHCH20CH2C(O) -, or k) benzyl OCH7/C(O)-; a) H -25 2 0 OCT 2005 b)
Cléal kyl, optionally substituted with one or nore OH, CN, or halo %Zﬁ
_(CH2)h-aryl, d) -COR e) -COORL2 , 5 t) -CO (CH2)h- CORtt, - shB. &I 1805
al kyl, h) -S®2-(CH2)h -aryl, or i) -(COi-Het; R7 is H, CHB benzyl or
CH3C(O)-; t®)R8 i@:}qﬁ,a@)airkyl , aryl, or benzyl; RO is a) HO CH3O H2N-
CH30C( O O, CHSC(O)OCHZC(Q aryl - CH20CH2C(O) O -, HQ(CH2) 20 -,
CH3OCH2Q( CH2) 20 - —tﬁHgHSIBéHZO-; a) CH3-, b) HOCH2 -, c¢) phenyl-NH, or 25
d) (GB)2N;CH2 ; R' is a) H b) Cl-6 alkyl, optionally substituted wth
one or mdteisCH, CN, or halo, c¢) -(CH2)h-aryl, or

a) H,

5 b) C, alkyl,
c) -(CHy)p-aryl, or
d) -CO(C, alkyl);
aryl 1s phenyl, pyridyl or naphthyl;
at each occurrence, aryl or phenyl may be optionally substituted with one or more F,
10 Cl,Br, 1, CN, OH, SH, Cy_galkyl, OC,_galkyl, or SCy_g alkyl, or OC(O)CHy3;

het is 5- to 10-membered heterocyclic rings having one or more oxygen, nitrogen, and
sulfur atoms;
his 1,2, 3, or4;
iisQor 1;
15 misOorl;
nis 1, 2, or 3; and

pis0,1,0r2.

2. The process of claim | wherein R! is ~CH;.

20
3 The process of claim 1 wherein R' is -CHCl,.
4. The process of claim 1 wherein R?is methyl, ethyl, propyl, isopropyl, 2,2,2-
trifluoroethyl, isobutyl, 2-ethoxyethyl, 2-(N,N-dimethylamino)ethyl, 2-(N,N-

25  diethylamino)ethyl, 2,2,2-trichloroethyl, isopropenyl, phenyl, p-tolyl, 2-
methoxyphenyl or 4-methoxyphenyl.
5. The process of claim 1 wherein R is isobutyl.

30 6. The process of claim 1 wherein R” is benzyl.
7.

The process of claim | wherein Q 1s structure 1i, wherein Z%is O or SO

.27 -



30d) 12" Ris a) -(CH2)h-OR"; Cl1.6 alkyl, optionally substituted with one
or nore OH CN, or halo, -26 2 0 OCT 2005 b) -(CH2)h-aryl, or c) 20 QCT 2005
-(CH2)1,-OR13 R13 is a) H 5 b) Clealkyl, c¢) -(CH2)h-aryl, or d)

- CQ( Cl6al kyl ) ; aryl is phenyl, pyridyl or naphthyl; at each occurrence,

aryl or phenyl may be optionally substituted with one or nore F, to C, Br,
I, CN, OH SH, Cil-6 alkyl, OCl-6 al kyl, or SCi1-6 alkyl, or OC(OCH3; het is
5- to 10-nmenbered heterocyclic rings having one or nore oxygen, nitrogen, and
sul fur atons; his 1, 2, 3, or 4, iisOorl;, 15 msQOorl, nis 1, 2, or 3; and
pi sO, |,or28 2. Theppreseadslanh lclvidram|Q whentmicurdlii orav,: @M8ein20) 180 dthe pr ocess
of claiml wherein R is -CHCl 2. 4. The process of claim1l wherein R2 is

nmet hyl , et h>$p,2- propyl, isopropyl, 2,2,2- trifluoroethyl, isobutyl,

2- et hoxyet hyl, 2-(N, N-di met hyl am no)ethyl, 2-(N, N 25 di et hyl am no) et hyl,
2,2,2-trichloroethyl, isopropenyl, phenyl, p-tolyl, 2- nethoxy?henyl or

4- et hoxypheny! . The pftesssfetams] Wherelna) i8 dswkarehinwReeinsZiisdlfRtyl . 30 6. The
process of claiml|l wherein R2 is benzyl. 7. The process of claim1 wherein Q
is structure ii, wherein Z2 is 0 or SO.

10. The process of claim 9 wherein RS is COR"', wherein RM is C,.¢alkyl

optionally substituted with one or more OH.

11. The process of claim 1, wherein the alkoxide has one to five carbon atoms.

12. The process of claim 1, wherein the alkoxide is methoxide, ethoxide, isopropoxide,
isobutoxide, 2-ethoxyethoxide, 2-(N,N-dimethylamino)ethoxide, 2,2,2-trichloroethoxide, or
2,2,2-trifluoroethoxide.

13.  The process of claim | wherein W1 is Cl.

4. The process of claim 1 wherein W1 is Br.



- 27 2 0 OCT 2005 8. The process of claiml wherein Qis a structure iil

iv, wherein Z- is 0 or SQZ The process of claim| wherein Q i s a%%g'tqomgre
ii, whereinf is N(R6) . 10. The process of claim9 wherein

wherein RL is Cl-6alkyl optionally substituted with one or rmre OR 11. The
process qf. cl dhapiocesstoéckrim ltwterah Rk ideO &y, e to five carbon atons. 12.
The process of claim1, wherein the al koxide is nethoxide, ethoxide,

i sopropoxi de, isobutoxide, 2-ethoxyethoxide, 2-(N, N-di nmethyl am no) et hoxi de,

2,2,2-trigghl Oﬂg@ﬁ%ésdo?&a%lxgh%ﬁ%WQ'JHUN oet hoxi de. 13. The process of
n

claim1 where rocess of claiml wherein WI is BE. 2 0
OCT 2005 15. The process of claiml wherein WI is -05(02-R 16. The
process of claiml| wherein V2 is H 5 17. The process of claim1 wherein W
is -C6O) -IR1. iKhe provesyiolrems] whereinalVimid-GH&ErBin the reaction is conducted in
a solvent system conprising THE and acetonitrile. 10 19. A conmpound of
formula |V N wherein R is CHCl12, CH2Cl, CCl3, CHF2, CHF2i or CF3. 15 20. A

conmpound f Clﬂi@iﬂ(a&ss yhedis %n\g%relnsth O)lcgon 1s%nd&té@%@ﬁﬂ@np§gs&:ﬂ{ mula vV vV 20

wherein WB is -R1; and R and as defined in
claim 1. &nprising THF and acetomtrllc.

10 19, A compound of formula IV

cL o<«

\_& R?
NH

I

0

v
wherein Rl is CHClg, CHzCl, CC]J, CHFz, CHF;, or CF3

1S 20. A compound of claim 19, wherein R' is CHCl,.

21. A compound of formula V

20 wherein
W3 is —OS(0);-R
W4 is H or -C(O)-R!; and

R and R’ are as defined in claim 1.

25
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