PROCESSES FOR PREPARI NG Bl ARYL UREAS AND ANALOGS

THERECF TECHNI CAL FlI ELD OF THE | NVENTI ON [ 0001] The
wonresanto7znvent i on rel ates to processes for pregamsSege/017817

bi aryl ureas derivatives and anal ogs thereof. The

i nvention al so provi des conpounds useful as

internmedi ates in the processes of the present

i nvention. The process is useful for preparing
PRy e aokontarAl: mtATH vt I Hilodg rmereor

o=

processes for preparing substituted biaryl ureas and

anal ogs thereof . These compounds are useful for

inhibiting | MP\DH enzyne activity and consequently, nay

be advant ageously used as therapeutic agents for

| MPDH- nedi at ed di seases. SUMMARY OF THE | NVENTI ON

[ 0003] The present invention provides a process for

preparing a conpound of forrmula | :or a salt thereof,

wherein V1, ., Rl, R2, RO, RI0 , and Rl11l are as

def i ned bPTEéHHEgAthIgLQ QEiﬂHErZNgggzégﬂprises t he

steps of: reacting a conpound of fornmula Il or a
[000118YNt higtd Gahdyerdtc capiatliwranad g of terpmatdssed htgeof

W th a conpound of formula Il or a synthetical
prepavigreRihel aieary rigetivas and rratRgs jimpisect. The

inventidld abl & égﬁgﬁfﬁé?“%o(gduﬂds\ﬁggfﬂilé§3i5£é§hé&ﬁéiggiin
erein. T 4 e present invention also provides
the porgessofisefell passentt eimeshai@s. | MThaeoproesssess wieful
t he present inve tiéﬁﬁ- DE AIng | PTION OF THE
for py ONF FHVETAc %i%éﬁ%?} ne - enbodi nent, the
present invention provides a process for preparing a

conpound of ffdRHmOUND ¢F @usahiviNer®ef, wherein: vy
is0, 1, 2 0or 3,

[0002] The present invention provides processes for

preparing substituted biaryl ureas and analogs thereof. These
compounds are useful for inhibiting IMPDH enzyme activity and
consequently, may be advantageously used as therapeutic agents

for IMPDH-mediated diseases.

SUMMARY OF THE INVENTION

[0003] The present invention provides a process for

preparing a compound of formula I:

R'Q Sy
o
a1 A N__O_R



each of Rl and R2 is independently selected from

hydrogen; -CF 3 ; - (C-Ce) -straight or branched
walhosl122072 (C - Ce) -straight or branched al kenyPC’dJ/fUS2006/017817
al kynyl; - (G -Ce) -straight or branched al kyl -

C -Ce) -strajght.or_branc kepyl al kwn :] ’
or a S‘I[i‘isitth?%Ofs‘-' ‘é(hg T&ABr ¥i n At eaz:{2 oﬁe 0 nggl%ﬁ ﬁZ e as
define8Ghefok- shBatblcoh bBhadchedcakkytofpZises- théCstépﬁ of:
-strai ght or branched al kenyl or alk 'i};ll’ R7 o
reactiing e rF AP %‘s'/dfr Fgeh-at oy P M eEJaCEadl k
it e
acce?g% acedﬁgaﬁ%éy +onald Yesndyd vl Q%%Bdﬂd of

R2 are alternatively taken
fornagetTET ¢ iosymiahdz@halﬂ;adraﬁmmtrablenganm ePh up to

2 hydro ato i n_said tetrahydrofuran r|ng are
derjo‘ﬁ?t'rjo‘f’\%g'?e}}elf%‘b acdiey S l@?%of; ?f?%l%lac "R is

i ndependent |y sel ect ed from gen CN -OR4 , or

- AR _3) 2; R4|sselect@dfo - (G-C

) - stht or branched RJstrai ght or

brarnskeé ,\ﬁ_llkenyl or yI -straight or
C 2-

branched alzkyl] -R7 ght or branched
al kenyl or al kynyl ] -R? -C (O) - [(O C6) - strai ght or
branched al kyl], -C (0) - - st ral ght or
br ancn[&(} al kenyl or al kynyl] IC (0) - [(CG-Ce)
whex'éélolg)ai.@thisoéﬁ?aéﬁﬂgég mﬁi(%iﬂll MR8 2 -C(0) - [(C
- -straig or branched a eny or a
[000418) 2, T QrERY: Anveantiep @Ry KuRwdes &Q%PJ’%“#\I Betur
; gl &rwcﬁﬁfie@ ioH ]
as ln?eé&i‘,%)d&r?alﬂf% %ﬁgzgkt%)élgcreag‘%%ﬁs C{? %{rgar%}eed al kenyl olr

al kynyl] -CN, wherein up to 4 hydrogen atons in any of
sai d al DATATILED DESCRIPTION OF THE INVENTION

[0005] According to one embodiment, the present invention

provides a process for preparing a compound of formula I:
10 My
R SsY
P o.__R'
R N™ °N
NN T Y

or a salt thereof, wherein:

ZT

vy is 0, 1, 2, or 3;

each of R' and R? is independently selected from hydrogen; -CFs;
- (C1-Cg) —straight or branehed alkyl; -(Cy-Cg)-straight or
branched alkenyl or alkynyl; -(Ci1-Cs)-straight or branched
alkyl-R’; -[(C,-C¢)-straight or branched alkenyl or alkynyl]-
R’ or -R’; and wherein at least one of R' or R® is
- (C1-Cg) ~straight or branched alkyl-rR’; -[(Cy-Cs)-straight or
branched alkenyl or alkynyll-R’ or -R’;
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al kenyl or al kynyl are optionally and independently
replaced by -C=Oor Y ; Y is selected from hal ogen,
walposNem72 CF3, OCF 3, SR8, S(O R 8, SO2R38, NHRP8T/UNEM6/017817
8)2, COOR 8 or OR8; each R5 is independently sel ected
&fﬁemﬂdﬁ 9€8. 4- hhrGobh- a%ﬁé' gﬁt Al Qﬁagsaedaak{f}x'
-strai ght or branched al enyl or al kyny
(@Ll@@ylstqrauag}ﬁwrml wreen ol caladyilyl a7 inddedently

-6) -straj ght @r branched al kenyl or al kynyl] -R7,
rcgp-l adg%yraughf’ alkyl] -CN, - [(C 2-CB)-straight
R ancerZOb&léCﬁQ(ﬂ:eQH&@iyﬁelg'f ke Wdget@dr to form a

(G -C6)-straight or branched alkyl] -OR 4, - [(C
tet?aé?@’)d@fr"dﬁaghtrlé}g br‘ﬂé?ﬁ:rr%dl Ak iy 12 d?ydaqqg&mqto:@@n said

t r ®)
tetx%é{yfzﬁro%d stral ght %)I?é AR nﬁly%éﬁ% or akf}f(y_n(%] ?Or R’

each RE(1Q -RIgperCeIIR Feled¢d)Hrorf Gia Xigerst reti ghtorY, or
_Nﬁ{znchedal kyl, -C (O O [(C 2-C6)-straight or

Athed al kenyl or alkynyl] , -S (0) 2- (G-C :

R* is)sSlédtgtf@m Hyphedpsh al ki, - QY -s 86 nR ér: bREntWRA

R5 noi eti es, when bound to the sane nitrogen atom are

alkikerr (GgbshestiRishsapt Prenced atkbenyd oBraikvRvio
- Cer@nJP—eé abﬁltl’@rgfylgi“éﬁcﬁ gal]@gff ef{ﬂ Saf{&?g CG) straight

et erocyc ring optlon fains 1
or a‘dmrtqlrmdalalﬂm:aﬂoaimmikmddp]efﬂe nt¢yo }se[ eci-anh) f-samalight

o %foarﬁcqﬁﬁis(aa%(y r] 'S al O§I 'k[yv@egls eﬁﬁfa ght) “R%dé?gﬁiﬂéed

almiylora:aé a1 ke 1 Indefregedent (o - E:@PL@@ﬁQl%Mt 6 DPandhed
. is selected from-C(O-CH
alk}éﬂzl\twg@) OB, [ (Gt stéalg@moechra@@iﬁﬁdwlk@nyl or
al%ﬁgﬁr@)or bi)?d’: %ﬁs)“ ngggkns‘grl ses E‘I n;:{bl ng ét ons
-S (hdagendentd y(C,-C ) -straight or branched alkyl]-CN, or -
[ (C2-Cs) —straight or branched alkenyl or alkynyl]-CN;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally‘and independently -
replaced by -C=0 or Y;
Y is selected from halogen, CN, NO,, CF;, OCFs;, SR®, S(O)R®,
SO,R®, NHR®, N(R%),, COOR® or OR®;
each R® is independently selected from hydrogen, - (Ci-Cg)-
straight or branched alkyl, —(Cg—CG)A—straight or branched
alkenyl or alkynyl, -[(C1-Cs)-straight or branched alkyl]-R’,
-[(C2-Cg) -straight or branched alkenyl or alkynyl]-R7, -[(Ci-
Ce) —straight alkyl]-CN, -[(Cy-Cg)-straight or branched
alkenyl or alkynyl]-CN, -[(C1-Cg¢)-straight or branched
alkyl]-OR*, -[(C2-Cg) ~straight or branched alkenyl or
alkynyl]-OR*, -C(0)-(C1-Cg) -straight or branched alkyl, -
C(0)-[(C2-Cg) ~straight or branched alkenyl or alkynyl],
-C(0)-R’, -C(0)0-R’, -C(0)0-(C1-Cq)-straight or branched

-3-



selected fromC, N, Oor S; ii . no nore than 4
ring atons are selected fromN, O or S; iii. any CH
woowpk2onal |y replaced with C(O; iv. any S i BCT/US2006/017817
optionally replaced with S(O or S(O 2 ; v . upto 3
alkgr O@a@)aiqmzmgﬁaé&aq@@y& | 6rdh e YSTIESPT &P 1O
6 hydrogens in said bicyclic ring systemare

alkypeildnal 1S Pepl Gress) by tvel oduic lprR&ran dhede pdikddnt log

- legted, fr w . (Cl- - Sty ai or

S BT arRhoe) A HouRIeR ey, (e hadid U Uned eame,
ni talolgemy la;t onh e legrien tafreno thoyrticagen tal erid miambdgeh sddh to
£ al kyl gr @tken | are._optionally and independently

O bl ded® Hy TREPSGER, NeNSTReY cldes ringer whersppy said
hetStQRcliic x@%R%ﬁtiioHHPbl}ﬂ coMeRnk/ 12 ’toc%d_li&t?{ongil7

;wherein R17 is sel ected from hydrogen,
hetgrpgitgims dndspendead lal eplectodCErE8) M6t Cai ght SAI0) or
S(Opganched al kenyl or alkynyl ; RO is selected from
hydrogen, or - (G -Ce) -straight or branched al kyl or
WiaBe6) usycd ohl hphedgen ahenei inUgny Oof Sy Od 0gERy 1,

ato in_any of said alkyl, or cycloaliphatic are
op?g%ﬁEWPy°§h&1#N&¥&eﬁ6€nPP}1P@ﬁl edmsy indepegdently
R1@eip3 az@le el edcbhomyRY,, (CH2)n-Y, or a nonocyclic

¢ . ring systemwherein in said ring system i . the ring
R° 1s semdtass Tram -7 (O)n§Hat on€He 1e Eperdiént + §Hs«l (@)t-@d- tBu,
fr C, N, O0or. S; ii. nonore than 4 ring atons
~CHy @ P TR TSN . Oor S: iii . any CHis

each @pliorAkldhIERI1aCe S ik LD ring system wherein in said
ring system:
i. each ring comprises 3 to 7 ring atoms independently
selected from C, N, O or S;
'ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH; is optionally replaced with C(0);
iv. any S is optionally replaced with S(0) or S(0),;
V. up to 3 hydrogen atoms in said monocyclic ring
system or up to 6 hydrogens in said bicyclic ring system
are optionally replaced by V';
each R® is independently selected from hydrogen,
-(C1-C4) =straight or branched alkyl, or ~(C2-C4) -straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl oxr
alkenyl are optionally and independently replaced by
halogen, CN, NO;, CF3, OCFi;, SR'7, s(0)RY, S0,R'?, NHR',
N(RY),, coor'” or OR';



iv. any Sis optionally replaced with S(O or S(O ;

and v . up to 3 hydrogen atons in said nonocyclic ring
weysaicanrdaee optionally replaced by V1; n is 0 PCL/US206/017817

3, 0or 4; Rl1 is selected fromR8 or (CH2)n-Y; each

V1 ent: | d N _
om' &Nh%%(@spl)%nﬂ i lsy 8%?'(%%%%1 f&fo%gém R, N%O)
, OC(O) m(tmawm: o@P@@)an(o@érB 8)12<;YJSRZI.—3(Cz SRLPStrS{ @R or

13 , R 1 SCQ2R13 C2N(R 13 2
SOQNR12 %Sé&sﬁ% é(@)rR (J;(O)O(? 12, C(OR 13
R’ is st 113:om N@(@C@@ Rdb3 - CNCCQ)%Ql'BléBt or branched

NC(O) C(O) OR 13 OC(ONR 13 )2, (ONR 13 2, C
alkeféa N(r(]?\‘ 33C)sh1%YC{\lga3(%3C1§@%{9(=ﬂ3 )R)12 ,C(c )(I\IEP13 YR13

SRR BLeo, o dient WBHOLO ptZor, BRI o
“Rlss PR mm@){jﬁz NRldBS@NR12R13 1’YN
q)zaﬁf%"bYN §r)%§2 ., P(O (OR13 )N (R 13)2,

R0 1sa@@18(:@)ed(@lﬁbal R2, \bepeir,eash aRkdrictya 1MRNeaYe is¢s@em

a hicyclic ring systemconsisting of 5 to 6 nenbers
Whe&@rlnr i1y Sadtereing $aishetg syst em optional |y conpri ses

%Eet otﬂeh)?%ﬁéoé&q 158Lested f7 %ﬁ%x&'oaggmg %9%8113&%13;

refn a ad] cent to said
sabsttedt Edomi €h (A orafd each R12 optionally

3 bstit t | ected f R11 ;
Shercrn Bath K% I Pitepenten: reooBPLEPLaSr Fofifh I © o
§Ci-C4)- straight or branched al kyl, or (C 2-C4)

strai ght or branched al kenyl; and wherei n each R13
bpti onay| (}Hz:oh%rql%‘é‘sorsz]&bslfemlﬁé?ﬁd tikgh C(0);

iv. any S is optionally replaced with S(0) or S(0);; and
V. up to 3 hydrogen atoms in said monocyclic ring
system are optionally replaced by V;
nis 0, 1, 2, 3, or 4; \
R is selected from R® or (CHy),-Y;
each V' is independently selected from halogen, NO;, CN, OR'?,
oC(0)R™?, 0C(0)R', 0oCc(0)OR', 0C(0)OR™, OC(O)N(R™),,
0P (0) (OR™);, SR'3, sr'?, s(0)R®®, S(0)R*, S0,R™, SO,R'?,
SO.N (R™),, S0.NRM™RY®, s0;R'3, c(0)R'?, C(0)ORY?, C(0O)R?,
C(0)OR™, NC(0)C(0)R™®, NC(0)C(0)R', NC(0)C(0)OR?,
NC(0)C(O)N(R"),, C(O)N(R™®),, C(O)N(OR?)R'3, C(0)N(OR?)R'?,
C(NOR)RY, cC(NOR¥)R'?, N(R'),;, NR¥C(0)R*?, NRYC(0)RY?,
NRC (0)R*, NRYMc(0)0R*3, NR¥C(0)0R'?, NRMC(0)N(RS),,
NRC (0)NR™R'?, NRrRS0,rR™®, NRM™S0,R'?, NRYZS0,N(RY).,
NRS0,NR™R'?, N(OR')R*3, N(OR®)R'?, pP(0) (ORP®)N(R?),, and
P(0) (OR™);;
wherein each R*? is a monocyclic or a bicyclic ring system

consisting of 5 to 6 members per ring, wherein said
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is Rl4 ; wherein R14 is a nonocyclic or a bicyclic

ring systemconsisting of 5 to 6 nenbers per ring,
woherearzn7sai d ring system optionally conpri sesPap/usz00d/017817

het eroat ons selected fromN, O, or S, and wherein a

afl i , i '
QG e SR Ty S 1, BN e
sulsstliaqiad Sramidperiternt \8 croskwHemaiarHa GG adjacent to

CA)-straig ranched al.kyl,. ar (C .2-C trai ght
or arla#lc e? a%enﬁ"”fy rIlbe fﬁ@%&%‘éi%ﬁtﬁ ‘:)1( %l eacn
et IR/P eapeil Ouy] 19r copR) Bed; uphes €8 Nedbs i sebretedei £600d

hal ogen, ,CN, NO2, CF3, OCF 3, OH, S (G -*4)-alkyl, SO
(CiE%em Rl kyl, SO2 (G -C4)-alkyl, NH2, NH(G -C

- | .CA):- , ,
S apth 0 LMo L PO, (10

cardipreigthomdm karand®ie31 isllgpt,i anal (Ge-Cepl acedigptOor S

, SO._.S NH. or N(C -C4)-al kyl; said process
co%p]?a}rls,cl%zwééi ta;‘_i{é{eﬁyelpf oafr.“%leacti ng a conpound of fornula
Wheeein &yshhet eydibraaepicilss ikl @Y RibdAariuwaid hat

thereof ,with a conpound of formula Il or a
syritshétital |y acceptabl e anal og or derivative thereof,

under ' | g1ac it : | [k G (B‘I%Q

; ‘V\hewg%é%&%ﬁ%ﬁi sq%dfa%c{yls({lrlg é’%%?%ﬁ’f&lﬁeﬁﬁ% ; tem
- (C - Cagonssitstdinghtodrs brarc hesnked ke mdr arirad kywhydreior

a nonocycl.i¢ ring system caonsisting of 5 to 6 nmenber

per ringe Wherith SAET (9 RN GRS 1P £o

conpri sefetHrda oind e ET QA B 15824 8¢t &F fd0m N an® whfein
S, and each RL 6 optionally conprises up to 5

subst i t ettt pAdegeRderol yaid N, O or S maybe substituted
with C(0); and each R optionally comprises up to

2 substituents independently chosen from H, (Ci-
Cy) ~straight or branched alkyl, or (C;-Ci) straight
or branched alkenyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CH3)n-%;
wherein Z is selected from halogen, CN, NO,
CF3, OCF3, OH, S(C;1-C4)-alkyl, SO(C;-Cy)-alkyl,
S05 (C1-Cy) ~alkyl, NH;, NH(C1-C4)-alkyl, N((Ci-
Cq) -alkyl)z, COOH, C(0)O(Ci-Cy)-alkyl or O(Ci-
Cy) -—alkyl; and
wherein any carbon atom in any R is optionally replaced
by 0, S, SO, S0, NH, or N(Ci-C4)-alkyl;
said process comprising the step of:
reacting a compound of formula II or a synthetically
acceptable analog or derivative thereof with a compound of
formula III or a synthetically acceptable analog or

derivative thereof, under suitable conditions:



selected from (C 1-C4)-strai ght or branched al kyl, (C
2-C4) straight or branched al kenyl, or (CH2In-Z; V 1,
W@ 2006122072 , R1, R2, R9, R10 , R11 , and R1l5 aPeTa$2006/017817
defi ned above ; and provided that R16 is not a
halo substituted (C2-C)-str 'ght al kyl . [0006] In
t

enbodi ment, thg pr )t” i nvention provides a
proc for preparing co
iﬁf;l{ wgerauﬁjl‘ [

ouynd f pormila | : or a
m g %, gfrg? 3; each of
and R2 ‘% i ndependentfly sel ert e® f refm hydr ogen
-CF3; - (G -C6)-straight or branched al kyl; - (C
-C6) -strai ght or branched al kenyl or al kynyl; - (C-C
) straftfht or branched al kyl -RY¥; - [(C 2-C6)-straight
whe2 .branched al kenyl or alkynyl] - R7 or -R7; and
wﬁereln at least one of RL or R2 is- (G -0C6)-straight
LG 6k boahthemheddkiyl R Z.,s -— {C(@CZ)C@&r&ig]ai: gchr oranched

br anched alkenyl or yn % R 7 or - iherel u

59l hydtogés) AF6Heih ﬂ% Fagghgdaf ?ny QEn?EkEiBYl"
k [ I lyer c

s ;é(r}}(én@éfcﬂm 2N éa'ﬁ/t o nat | V@féel y‘lgﬁﬁt a% ¥ rept aCetndbers

or R1 'and R2 are en together to
per mmgetwmmf&ﬁﬂai] rimg, syweeri ¢Ptional by hyelrpEeses

trah
T L AP AL O 1 B 8T cach
6161:%1:1@215]2 r@clsm]glm&ttI @@@ nup G 5O _C£i4bsti)1.ttuexh\1¢£ ﬁ)@ep&dé]ﬁtly
sel ected from rogen, - | stra ranche
spkgrted fyom. @/ e rﬁ#ﬁﬁtlg&t B ahc‘.fﬁ@&hggka%wq Jlatch
f‘%awht or [hAnchda i 1REGPT , Obr bramphed al kyl ] -R7, -
-CB)-stralght 5 Or branched al ke yI or al kynyl]

-R7, n, CZ( OR' - H*( CR’ CoR-st r%lgmn@rRlbraﬁ@héa dekgned - C

QQL |{C:2 C6) -strai ght or branched al kenyl or
aI -C(0) - [(C -C6)-straight or branched
provided that R® is not a halo-substituted (C;-C3)-straight

alkyl.

[0006] In another embodiment, the present invention

provides a process for preparing a compound of formula I:
10 Yy
hoN Uy
11 e @) R1
R N T

or a salt thereof, wherein:

Iz
ZT

y is 0, 1, 2, or 3;

each of R' and R? is independently selected from hydrogen; -CFs;
-(C1-Cg) -straight or branched alkyl; —(CZ—Cg)—straight or
branched alkenyl or alkynyl; -(C;-Cg)-straight or branched
alkyl-R’; -[(C,-Cg)-straight or branched alkenyl or alkynyl]-

R’ or -R’; and wherein at least one of R' or R? is
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alkyl] -N(R8)2, -C(0) - [(C 2-C6)-straight or

branched al kenyl or alkynyl] -N(R 82, -P(O (OR8)2 ,
WOR(B)1280@R8 (R 8) , -C(O-R 7, -S (O 2N(R 5) 2PCTAIS2006/017817

[(C-C6)-straight or branched al kyl] -CN, or - [(C 2-C

- (Ch=6f r-ab@hdi gt bsanshetered ket prral k-ym()dg]—csg\!;tralght or

wherein up to 4 hydrogen atorrB in any of sard al ky
bragiqaer |a ld ey k iy la vaydgtRinet | yRand | ndependent I y

y s selected fromh
B s T i Lo B S G R o b R R R
8) 21kcBOIR K @lkPRY]l eaeh dghiichdlndeprenrtandep eiﬂe@&tlgd
from hydrao 5(CG -C6)- straight or branched al kyl ,
(cr.?P%@) eé%g%é’ ght BF branched al kenyl or al kynyl -
R! b e I 7 C
o B) ot Fal ghror B Anchad ol RenT b Sl e - R,

tetrphgidrofsiragt rrg,mg;ht w@]eml]n uPN,to 2{ (@R-0g®) strroaisghiin said

| |
o e R Gt a7 b RiCHAr P LR b R o K>
each RB»r GB) -Jstd@egfdermlybrm@&ﬂfécﬂﬂﬁﬁﬂrymﬂogﬂrkymﬁ] '@4' or

¢ (0) - (C-0C6)-straight or branched al kyl, -C(O
"N<fa(bz'2 C6) - strai ght or branched al kenyl or al kynyl] ,

R* is _bs%%:%te%géﬁiﬁ % (9%'1'1 (%Océf %‘;J@}'?%{: gﬁ:{f glgfar%hed

alkilancH6d-6b k‘eﬁ'fyﬂialcﬂ‘hiald@liyn‘é_,r}chsi (@keny G Galkynyl

L e R SR R T T gdn Cat o - Lo

or batamhte@genﬂ:myw ol aakg}nwt]w@emcac@m t @ femat3al§ht
ered _heterocyclic ring, wherein sald

or ZF@FE‘F Bil&¥ililng 590 oddCeyCelont e aiohit 1o Franched

alkeagalt b%%'(lk‘)i‘z%&zqr]oat—@%)' qaﬁgfegergélyaf&g@ﬁ&gﬁoﬁ&ﬂéﬁ

<’711kZ;v{t1drri§T RA) any-®0)s4l @zaCky+$ta<hk§hyl onrbahhyhgﬂ alkenyl or
21BN o 1 (O & - BT BBl 600 Zete.
—S(O%N(l@s)thU—[ (C1-C¢) -straight or branched alkyl]-CN, or -
[ (C2-C¢) -straight or branched alkenyl or alkynyl]-CN;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;
Y is selected from halogen, CN, NO;, CF;, OCF;, SR®, S(0)R®
SO.R®, NHR®, N(R®);, COOR® or OR®;
each R® is independently selected from hydrogen, - (C;-Cg)-
straight or branched alkyl, - (C2-C4) -straight or branched
alkenyl or alkynyl, -[(C1-Cs)-straight or branched alkyll-r’,
- [(C2-C¢) ~straight or branched alkenyl or alkynyl]l-R7, -[(Cyi-
Ce) -straight alkyl]-CN, -[(Cz-Cg¢)-straight or branched
alkenyl or alkynyl]-CN, -[(C1-Cs)-straight or branched
alkyl]-0OR4, —L(Cz—Cs)—straight or branched alkenyl or
alkynyl]-OR*, -C(0)-(C1-Cs)-straight or branched alkyl, -

-8~



-CH2-CN, or -CH2-CCH, each R7 is a nonocyclic or

bicyclic ring systemwherein in said ring system i
weaaols/12201g conprises 3 to 7 ring atons i ndepen#emtuisy006/017817

selected fromC, N, Oor S; ii. no nore than 4 ring

c (of L 7B Al %@r%lﬁg%dcdfogﬁo{qqﬂ&%%d%ﬁenﬂ lor AMoRA TS

yre any S 1s optlonally
-C (DeapR%\,ceeb w))tcmé( O- co(rom({o)clzcsw—stmglmt 30hyldr@1gehned
in sa cycllc r|ng system
alkM}dr oSéH%O rﬁ(?Qau%le bty @i )EQS?Q YGJor% ly
alk%ﬁ?h?cedsl??é)%a c@%‘f}‘ B%rb%ghﬁd%BeBQr&ﬂbh)édSa|1&911€d ofcr om

rogen -strai ght or branched al kyl, or -
-S( QQ:;:QRC Yorsttves @it m@nebnaﬁehwheal keupd towlsheeisamgp t o

dro en atons an d y
nltgﬁgégngl y "and %Sgn e%eFégkep ggeg g aI%%éL, %ﬁ?m to
forﬂ?% iCE327CEEmBer881ﬁeteSkaBllﬁ rlS@QRWhexeNHRshId

7 COOR 17 .or OR17 ;wherein_Rl7 i,s sel.ected
hetﬁfceﬁmfafsogéﬁg op&topg)lLYs CPRIEGRTSo L Erpau?«:ﬁ*é’aJ ll?i?ral
het(es;o%tsgl)s ﬁta%@legﬁten%rh}o %@%@@dalfks%wh 0, alky ry(lo)

is selected from hydrogen, or - (C - )-stralght or
S(Obeanched al kyl or (C 3-C5)- cycloallphatlc wherei n up

drogen ato ny, of said ,
%@%%%H% g% dgar opglgn%F N an a%%epen%%%?lalkyl
r el@Jl&t@@@flb)br GIRvary 1Y areRbptisnsallgced fimglagdedently

(CH2)n-Y, or a nDnocycllc ring systemwherein in said
ri FEPIPSeENPYi ~Ch&@% iYig conprises 5 to 7 r|ng at ons

RS is IdMAQRAndentlyy sed @ot-adsf M ol (O ~0R, OLc®, < (0) -0-tBu,
-CH,-CN, or -CH,;-C=CH;
each R; is a monocyclic or bicyclic ring system wherein in said
ring system:
i.  each ring comprises 3 to 7 ring atoms independently
selected from C, N, O or S;
ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH, is optionally replaced with C(O)}
iv. any S is optionally replaced with S(0O) or S(0)az;
V. up to 3 hydrogen atoms in said monocyclic ring
system or up to 6 hydrogens in said bicyclic ring system
are optionally replaced by v
each R® is independently selected from hydrogen,
- (C1-Cs) -straight or branched alkyl, or -(Cz-Cs)-straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl ox
alkenyl are optionally and independently replaced by
halogen, CN, NOz, CFs;, OCF3, SRY7, s(0)R', so.RY, NHR',
N(R*)2, COORY” or ORY



ii . no nore than 4 ring atons are selected fromN, O

or S; iii. any CH2 is optionally replaced with C(O;
woOovooeanw7s is optionally replaced with S(O or PE{MS2006/017817

and v . up to 3 hydrogen atons in said nonocyclic ring

syst ephar8i QP&i’0Aal ke1eeRlRCed RY 1N lirdydns Q (¢ lcy) 2
3, or 4; Rll is selected fromR8 or )n-Y; each
V1 | s i rdapdedénary byainadiast #ldarh hal (Shefs) NERraldht or

O ORI3 . OC (O
> 12 %%3@‘% %ﬁ%ﬁﬁ%’l@&%”@%g 3 > .. SR13 ( )
¥ Lo G il 0 R g

alk@% ‘F@GC%% 3, NC(O C(O RL 3, NC
3p s O A R B
) REY ¢ logNoRat3 cRa_a:;e o@(ﬂmaﬂ&mq iINGRpER RNt LY
NRL3 13, N RI3C(OR 12 ,
NRffé%ﬁQl%@ qz’C()Y?o)ORu, NR%C)(O)N(R13)2,
RO 1stBl%G¢GMNEr$&Rk3 (MNRI3SERLY a NOREEQQaRbZrlng system

NRL3SCPN(R 13 2 , N R13SO2NRI2R13 , N(CR 13 )RI13 ,
WheyeaR 13 FRis ripEofyeRers JN(R 13 J2 , and P(O (ORL3

92 1 VHer £iiy CaGloRiZel S5 A FOROLY AL £ Ohs 21 BUEXER N1y
ring systemconsisting o ers per ring,
&héﬁetﬁdsér@rm(hg Hys@em‘oﬁtl onal I y conprises up to 4

heteroatoms s ect d from and erein_a

L8P 00 PRSP S P ane S hay FabeEhRar FERReay: © or
w,-th C(O) ; and each R12 optionally conprises up to 3
substituents selected fromRl1l ; wherein each R13 is
LhiepeRdertt  SsORicir ¥ homeplaqeyd wdoh C(

iv. any S is optionally replaced with S(0O) or S(0),; and
V. up to 3 hydrogen atoms in said monocyclic ring
system are optionally replaced by V';
nis 0, 1, 2, 3, or 4;
R™ is selected from R® or (CH,),-Y:
each V! is independently selected from halogen, NO,, CN, OR?,
OC(0)RY, 0C(0)R™, 0C(0)OR*, OC(0)OR¥, OC(O)N(R?),,
OP (0) (ORY),, SR'®, sr'?, s(0)RY, S(0)R™, SO,R™, S0,R'?,
SO:N(RM),, SONR™RYM, S03;R'?, C(0)R¥, c(0)0R'?, C(0)R'?,
C(0)OR™, NC(0)C(0)R'®, NC(0)C(0)R*?, NC(0)C(0O)OR?3,
NC(0)C(0)N(R™),, C(O)N(R¥),, C(0O)N(OR¥)R*, C(0)N(OR3)R*?,
C(NOR™)R", C(NORD)R'?, N(R'),, NR¥C(0)R*, NrR3c(0)R?3,
NR™C(0)R", NRc(0)0R™, NR'C(0)0R'?, NRMC(0)N(R!),,
NRVC (0)NRM™RY, NRS0,R', NR®S0,RY, NRMS0,N(RY?),,
NR“S0,NR™R™, N(OR¥)R™®, N(0R¥®)R'?, p(0) (OR®)N(R'®),, and
P (0) (ORP),;
wherein each R'? is a monocyclic or a bicyclic ring system

consisting of 5 to 6 members per ring, wherein said

-10-



straight or branched alkyl, or (C-C4) straight or

branched al kenyl ; and wherein each R13 optionally
woanrie®es a substituent that is Rl4 ; wherei nPRLAS®6/A17817

nonocyclic or a bicyclic ring systemconsisting of 5

t 0 6 e MR tferP Ip tii dih L MY &S Sy Sl 1 b SY H&Broatoms

optionally conprises up'to 4 heteroatons selected from
N Seétect'cﬁd sfronarm wherast rs,a a@@ vdth eienta tCtﬂzsaddaNept to

0 ted wi
op%r o%l y conprl se?’&% t0 %@é# qikgaé:&) 4nd each

|nd€fﬁ)enﬁ’eﬂ®halblh0<s@npzfi@ﬁ$ I—hp €6 3 &ubpscitabfdbs O&lected
branched ;al kyl, or (C 2-C4) straight or branched
al K17 2- et hyl enedi oxy, 1,2- ethyl enedioxy, or

&1%&81% %ﬁf giN {4 | f -
CIZle: 1% 1§1d% )e%ﬁe%q:lf %‘Qli%t%g'froﬂ:lﬁ NQ§6204
OStGZE)J-Q:lTCk)FIr kNHZlCNGK @1 U) -at kida-C) (6€raight or
0 (G-C4)-alkyl or 0(G -
)braa\rtéﬂgd EFEI%I ny carbon atomin any R13 is
ﬂhéremﬁléacheppa©®ﬁlbhaﬂly Somp2@se¥Z sul¥dt i@ MNCthat
- C4) - al kyl ; said process conprising the step of:

redcétithg’ a conpound of formula Il or a synthetically

accepy;abl-g; analog o gi%ﬂo@tdl\iec thereef; o cthca rlngblsgstem

conpound of formula Il or "a synt hetl cal I'y accept
anal og mormmmétg \pef t5hemecﬁ‘ mammiers s@mi ablrey, wherein
condltlo

35% %%g .S %k?ln 5ﬁ§&Y' ﬁrf@erﬁintﬁgs
is - LIRS B al R LSq T uP ,
2- CB) - S&feﬁjdjdﬁa‘dbindors@l@&ﬁiécmﬁﬁﬁﬂym 010 aldyny| jard wherein
m)nocyCl | C rl ngjgsclg}'lsmtgoggl?it II\TngOOfOJCSSt ?nagbgeggle)rs?:ltuted
with C(0); and each R' optionally comprises up to
2 substituents independently chosen from H, (Ci-
C4) -straight or branched alkyl, or (Cy;~-Cs) straight
or branched alkenyl, 1,2-methylenedioxy, 1,2-
ethylenedioxy, or (CHy)p-%;
wherein Z is selected from halogen, CN, NO,,
CF3, OCF3, OH, S(C1-C4)-alkyl, SO(C;-C4)-alkyl,
S0 (C1-Cy) —alkyl, NH,, NH(C1-Cs)-alkyl, N((Ci-
Cy) -alkyl)z, COOH, C(0)0O(C1-Cu)-alkyl or O(C;-
Cq) —alkyl; and
wherein any carbon atom in any R is optionally replaced
by 0, S, SO, SO, NH, or N(Ci-Cs)-alkyl;
said process comprising the step of:
reacting a compound of formula II or a synthetically
acceptable analog or derivative thereof with a compound of

formula III or a synthetically acceptable analog or

derivative thereof, under suitable conditions:

-11-



per ring, wherein said ring systemoptionally
conprises up to 3 heteroatons selected fromN, O, or
w@ 2006anzh7each R16 optionally conprises up to 5PCT/US2006/017817
substituents independently selected from (C
1-C4)-straight or branched al J, (C 2-C4) straight or
braWched al kenyl, or (Ghl ) N g Vi, vy, n, Z, Ri,
R2, R10 , R%l , and| Rl ar dedi ngd above.
[ 09@ ppounds of LB s'Nn ntlon\ﬁﬁdﬁ/de t hose
descri bed géneral |y abové! and &°e @ur®Rer illustrated
by the cl asses, subclasses, and species discl osed
herein. A s used herein, t he foll owi ng definitions
shal | &pply unl ess ot herwi se i Adi cated. For pur poses
whdfeihi s invention, the chemcal elenents are
é%ntified i n accordance with the Periodic Table of
LG the FRfemserEAS 35%$SoﬁxCHundbs¢kad@h¢heaitmaWGMmm

Physi cs, ,Z5th Ed. Addi,ti onal rinci
BUERf o dfr R Ot o R G O iy
cherl sbh¥cycThenesngokBtbm bUBh¥EESihY 8¢ 6Ne6 BORKEbers
Sausalito: 1999, and "March's Advanced Organic

ORENT4PPy” WhsrRiRd SaifdringnbyRtem oBtionad lyncemprises
?h\%ﬁV\ﬁ' B¥%+&:-398% sNg\QlXGEEd %Qgi'nbmt hg entl e ﬁﬂﬁoggg? R®

are here y I ncorporate y ‘reference .
ApSlusadlyecemprubestapntbsﬁlBabbelcuadtslunﬁépmadastly

BREEBR homod £ ST i T @A TORG 0 T pe)

&ﬁewmghe @@eb@&n&hleal a'lkeh_l}ée; abk aod,yary; dapending on
N the particul ar %? # eS|red [,0009] As used herein
V', Yihe ter iR 'rsJi t os&ene aehdentaequrvafiehined above.

[0007?P0|uégﬁgogﬂhs gf %ﬁt 8n ﬁh@ﬁ%%%e%%ose descrlbed

er SUItab e reagents known to
generaﬂlykabbven thel arte fu&@ﬂé@]1A3us$edtbér@wnthbecﬂasBES,

sunc1p IR0 S5k SELLIG CLouP: eans 2 growp Lhel Lo knows
followkhgt 86kh ¥e +GoadPEHan 10aganLCunY BEReSitSerwise indicated.
For purposes of this invention, the chemical elements are
identified in accordance with the Periodic Table of the
Elements, CAS version, Handbook of Chemistry and Physics, 759
Ed. Additiomally, general principles of organic chemistry are
described in "Organic Chemistry", Thomas Sorrell, University
Science Books, Sausalito: 1999, and "March’s Advanced Organic
Chemistry", 5% Ed., Ed.: Smith, M.B. and March, J., John
Wiley & Sons, New York: 2001, the entire contents of which
are hereby incorporated by reference.

[0008] As used herein the term "suitable conditions" means
reaction conditions such as solvent, temperature, time of
reaction, etc. Such suitable conditions are readily known to
one of skill in the art and vary depending on the particular

compound desired.
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Geene, J .W. et al ., 3rd Ed., John Wley & Sons,

1999, the contents of which are incorporated herein by
woebwriemoe. [ 0011] As descri bed herein, conpourds/ustoo6/017817

the invention nmay optionally be substituted with one

[00090r NDAE SEBSthévefhstheUebras 3hethbldsphakgbne reagent
generally above, or as exenplified by particular

equivelgatbsinglipdpasseyt ARdnepedivited the fihpkaspene, | t
tr1ph$% Enge %rSEﬁQLGQ Egklghﬁ geaggyk§ﬁ%ﬁopﬁeo%ﬁr0f skill

stifut s used I nterc ase
in thésab5t|tuted or unsubstituted. " In general, the term

b t ut whet h ded the term
0010150 e hi oSl BetBEL"EhePLEER! Fomio, BpphEbiiRe groun’

meansh¥d5p8ep £RgE CatskhBwa 8bVBA §£r8ﬁiH6eF¥bEQcEEﬁg group in
radi cal of a speC|f|ed substi t uent ess ot herw se

the arfhdi caeed, cad- o Pr@haptyvguﬁs@upateu groapimagyhbhesas, "
ubsti.tuent _at e bst t I n f t.he

Greené oﬁ it Sg m%en %ﬁ?e Haﬁk%%%ﬁgg ﬁgl% aﬁy9 |V§W

conteatsuoquhldhyabe SﬂbstpbnhedthéheﬂﬁrBythaﬁeﬁﬁﬁce

ubstjtuent selected froma specified grou t he
[0021] 3 18 LSRTCREGBeRErERBr PREDSERES oPE dFhFolBREREEOR may

optiofYBILY B@Séﬁb§ﬂltﬁ@E@'ﬁﬁ&hoaﬁeogrsﬂg§é'EHE§E§tuents such
envi si oned ﬁ% this invention are preferably those th

as arpeshlustpetepe gerandldy eboveabbs as ekembtaflipd by

: b ou er b e’ ed.herein
partlgﬁ?é#séﬁ%gg%%boggﬁc1%E§Fgargh%o %s?an? gﬁﬁylﬁV?%#éan-
It wibhebesappesettatéd tbadithénﬁhtasalPoptieﬁalm?lf

pon, detection, and preferably their recovery,

duct i
SUbSthSFg Ea%?dﬁseénﬂnE§ECF6P98ﬁ€18rWhBFetBF PRE2BEAr poses

“subsgh§ﬁ£8§egrh@ﬁ@uﬁstiﬂuﬁgae"en?ﬂdbgﬁg£§l argbapleny
conmpound or chem cally feasible conpound 1S one that

"SUbSFStﬁb@@UbSWhﬁth@rlprabeéﬁédbmhehGKEQrmafOattenpéiﬁfuoe
sture

not, 9%en1ca tﬁézc??ggggg a?f? n§y8¥8ge%tr?gé§%i§ %Ee? given
structﬂﬁé2¢1ﬂheth@rﬂadﬁtamhafIa"spéc1ﬁié@h§ﬁb§tgﬁﬁéﬁ aSnless
otherg}ggrgﬁéﬁé%tegeagg gpégggg%?; gggéglthfga’gggggagggeggve
a substituent at each substitutable position of the group, and
when more than one position in any given structure may be
substituted with more than one substituent selected from a
specified group, the substituent may be either the same or
different at every position. Combinations of substituents
envisioned by this invention are preferably those that result
in the formation of stable or chemically feasible compounds .
The term "stable", as used herein, refers to compounds tha£
are not substantially altered when subjected to conditions to
allow for their production, detection, and preferably their
recovery, purification, and use for one or more of the

purposes disclosed herein. In some embodiments, a stable

compound or chemically feasible compound is one that is not
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substituted or unsubstituted hydrocarbon chain that is
conpletely saturated or that contains one or nore

wanbdes2zf72 unsat ur ati on, or a nonocyclic hydr ocRChmwS26/017817
bi cyclic hydrocarbon that is conpletely saturated or

oot FRRSPY" LB B1°, BEnTRER LU B SLBRBLALEL LTy oo

ar orm eFel

less, " ¢Ar bpeyabgénce” chhﬁabtﬁbétb% oBhercybkfabkylly Yeactive
“.that has a sing%e goint of attachnment to the rest of
condithanfy| ée4l 8t URARESsAoVREFwi se specified, aliphatic

[00129rOUp§h%°Eé§hn"&1@Bh§£h8habkc"ﬁggpﬂﬁt§E°§%ou N SQUE,ceq

nents, aliphatic groups c arn 1 phati c
herelnarmeanatanstramghthehaenb®d|&entanbahnphadlcogrbmpsched

supsc{ R brnak: UnBubPhaLk oSG hatne eanem Fhais APpbnaci c

compléaebonsatGfEtedandri Ahyet cohRaingnbadi BRNksral LRRALI 6f
groups contain 1-4 aliphatic carbon atons. In sone

unsat@ﬁﬁéapﬂen9§"a"@9@P§XFﬂhﬁahV@TOFQWbO@aPEO@9§V§11§r
hydr088¥ bﬂakF¥£ %5_gégﬁ;yg%%gagggﬁggggﬁcog tggth¥g5%g§5gogne

I cycC on that 1s conpl ete
or mosatunatedoﬁrunhaturanﬁahnsbunewbﬁcﬁoﬁg nnttaromatlc (also

unsaturation, but which is_not qro tic, t has a
referfBo Y BbFRthof e PREREHELEG 1 HEVELoR LoPhRRE ChaPEeul o
“cyclbﬁ@k?&ﬂ anyhaedhasdaablhgma palﬁalgfba%xabhﬁehtngo the

systen1has 3-7 nenbers. Suitable aliphatic grou

rest Pﬁch&emOEQFué?e nBRlERRI pEleryisei Aegeidiecbr an h@@?tlc
groupSUBshiLyhed_ -9p 41 §gﬁ Ea&ugsgbahk&ko %'keﬁxlﬁyﬁgkyny'

groups and hy ereo suc cyc oa al kyl ,
embod@myntsalhémphytabkgkoups(cpntaahkyFﬂOabRéphbtlc[aaiﬁbn

The_ter "hete tic" s ysed herein,
atomsy| i sRalt eﬁrﬁﬁ%QQ EPan GﬁépgﬁtﬁﬁogfﬁPBEnC&PSﬁ%naﬂe
allphhﬁQ@p@aQ§BE|¥t6ﬁB|aCQH BY i9n€ RhefPERHBHI AXKE.N, aliphatic
sul fur,nitro phosphorus, or silicon.

grouPSEFQﬂéannpﬁa |élgpba§90n§yrb@nsab9m5buﬁ@d én yet other
cnoc YIS L3Vl i 0600 REra0EeAcleds BHALLE Bhpon
atoms. In some embodiments, "cycloaliphatic" (or "carbocycle"
or "cycloalkyl") refers to a monocyclic C3-Cs hydrocarbon or
bicyclic Cg-Ciz; hydrocarbon that is completely saturated or
that contains one or more units of unsaturation, but which is
not aromatic, that has a single point of attachment to the
rest of the molecule wherein any individual ring in said
bicyclic ring system has 3-7 members. Suitable aliphatic
groups include, but are not limited to, linear or branched,
substituted or unsubstituted alkyl, alkenyl, alkynyl groups
and hybrids thereof such as (cycloalkyl)alkyl,
(cycloalkenyl)alkyl or (cycloalkyl)alkenyl.

[0013] The term "heteroaliphatic®", as used herein, means

aliphatic groups wherein one or two carbon atoms are

independently replaced by one or more of oxygen, sulfur,

~-14-



"het erocycl oal i phatic" , or "heterocyclic" groups.

[0014] The term "heterocycle", "heterocyclyl",
woOheteaezoycl oal i phatic”, or "heterocyclic" as BEEMS2006/017817

herei n neans non-aronmatic, nonocyclic, bicyclic, or

; | c ' ' Sy, B hi {006 OF 4 € di
nltro%[{iﬂnbé%lsd%ﬂed@%'i noggegée%ldle%% sel ect ed lhrgt%r ocgtg(r}?nm};isn may
be sulsone b dimemsibg thieu'test ermeyotledd dhetrdrooyadiad ),

. "heterocycl oaliphatic" _or "heterocycljc", h .
evelic (i AN AT T] HEToar S TSV o Nt
"heterdd A IR ¢ 5c '8, (et enfeai o dpeiependerdilyys sel ect ed

from oxygen, sulfur, nitrogen, or phosphorus, and each

[0014}  ng The (R y RYRIIMB NS IR IF¥ gL ¥ehber s

n O T I:I he rl X ID r 2
hete%&%gen?aiglﬁq}#%ﬁ N t%%g%ﬁ%@%%%gﬁgf%s%%gﬁssl i}g%lgéln means
non-axonmect il nyppnaycixe dilkzedydoran obr nttiogehic stidgrsystems
\ phosphorus, or si)Jicon; the quaternize for£1of any
in whighiQne)i % JYere orin% RIHET T REDI T nt Loy Tt
selected Y ol NGin f UBmEXSNBPO @I NEABS, | FhS, dheterocycle,
di hydro-2H-pyrrolyl) , NH (as in pyrrolidinyl) or NR+
"hetexery¢hy N - SubserecHerpliplate hyl 9r) "hepeueyahic”
t " t " ' : -
aroup JEL AT 40 S e Bf HRRY MERELEs TR U0 Mnd g more
ring nldrsbdres M ¢ ah Kexydroator t indapdoydidént g sskectbed ef nom

refers_to an, al kyl group,, as previously defined .
oxygeTyy (SEREIF t 0t HEOPFR e PoSRBORE hatPo t FRORGR 3G in the
syste®Y&@ea{nal Koxy") SInguhdibetst hioal kyl”) atom [0018]

The terns "hal oal kyl ", "hal oal kenyl" and "hal oal koxy"
[0015heansThg kiyermal kekgroaom! KBRFLS a@NE heT ca’Ee naf Paygen,

euacof ELLLAGSS, "hAle 095 OE TBESH I 8081 RO TPE gt
oxididé&e ferm SAryitroged, abwhBuodr plsopahdras, actasgkicon; the
mojety as in "aral kyl", "aral koxy", or "aryl oxyal "
quatert grdr Eoem nghowye Hest B BT PEet o |71 SYRFF RS
nitro§¥st &8s hAY¥EBYo& clic ring, for example N (as in 3,4-
dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR' (as in N-
substituted pyrrolidinyl)).
[0016] The term "unsaturated", as used herein, means that a
moiety has one or more units of unsaturation.
[0017] The term "alkoxy", or "thioalkyl", as used herein,
refers to an alkyl group, as previously defined, attached to
the principal carbon chain through an oxygen ("alkoxy") or
sulfur ("thiocalkyl") atom.
[oo1s8l] The terms "haloalkyl", "haloalkenyl" and
"haloalkoxy" means alkyl, alkenyl or alkoxy, as the case may
be, substituted with one or more halogen atoms. The term
"halogen" or "halo" means F, Cl, Br, or I.

[0019] The term "aryl" used alone or as part of a larger

moiety as in "aralkyl", "aralkoxy", or "aryloxyalkyl", refers
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total of five to fourteen ring nenbers, wherein at
| east one ring in the systemis aromati c and wherein
weaols/12201g i n the systemcontains 3 to 7 ring REMUS2®G6/017817
The term "aryl"™ may be used interchangeably with the
to mo£§E§El§£ylbibQQllc TgﬁdtEfgby?EXE"r§héos§§E§ﬁ§ ﬁ?v1n a
heteroaryl ring systems as defined herei nbel ow. 8
totalThé feva1thefenuaeyh"rlngemembens owhaseparatoﬂeast one
t er oaral

ring ifcPEE ATbERH. 83, AlonAEt & Sk siBieReh Bipgcincthe

syste@NBohtha il BCLbi NOrsyigt fERLARYI. NgTRet 6k Ohrilvemko be
fourteen ring menbers, wherein at |east one ring in
used {REesgREREPARLYY Bkl cheaterBalerBhetiPdy i nThRe term

"arylggéﬁgg?EQEE?E”EeoﬂétQEoHEgE P?hgrg9 E@ aeddéﬁggean

ring rnt systen1c ntain I'ng nme
hereiffthelterm " heteroaryl may be used interchangeably Wit h
m ! het er rin or t

h
100203, FHE, ERar cBtragsy] " xhRpReg OPenBRoBFcPRE aR]

1argePIﬁM§ét9 ébngnsyﬁb%@&ouga&kylwnokh@héeaaaa@9§a9kok9w
i nvention include, but are not limted to,

referéy§Po@@ﬁP§ﬁ€11§ycbé§§ﬁﬂéﬁe apfdhRaCYFAdEnEing systems
havin§y8'9ﬁ€§§”8f 'OQ%X%Bgrtg ﬁ'?&ﬁéaﬂbﬁﬁérsbeQﬁégsan at

efra ronap thalene eca ydron I"'eneé
leastnaphthahgnen phE|éyseempnpeardmae;cpyamdaease one ring in

ene <¥FRE, rataiRhy 35e P Fore hetesSa50Ry. | ghilybpsets egen

ring if thet 8{E82hNeontaids 3 - VekhiaBYHEABEIR0l | Me term
qU|noI|ne 1 ,2,3,4-tetrahydroi soquinoline,

"hetergaguiho mﬁﬁebecuﬁﬁélﬂﬁéerﬁ eRaraP) ﬁeW1§biﬁa§o¢ﬁﬁ@
‘"heteggbggi %H?m gr,§h%aQ%ggym @k%%b }oﬁatg%phthyr'd'”e 1
, (- naphthy Ay |

di ne |ne
[0021@dapht Byamdilee, oF n@mn@phﬂhyradﬁnb;cpténbdmnag systems
' henazine, 1 , 10-phenatr.oline,

cri di pe,
useful fBnEBpy FRRBO R BoRfolyrans IVBREAGENIEEHES, but are not
11m1t@ﬁeﬁgxaéHBQOpEBk%%Ehr%Q%loﬁbﬁ%@ﬁ% Pidi@XieN, indene,

henoxat hiin phenoxt I onl ne, nor pho I ne,
cyclo ﬁxéﬁgppﬁypﬂﬁbexene, cyclohexadlene, benzene,
tetrahydronaphthalene, decahydronaphthalene, naphthalene,
pyridine, piperidine, pyridazine, pyrimidine, pyrazine, 1,2,3-
triazine, 1,2,4 -triazine, 1,3,5-triazine, 1,2,3,4-tetrazine,
1,2,4,5-tetrazine, 1,2,3,4-tetrahydroquinoline, quinoline,
1,2,3,4-tetrahydroisoquinoline, isoquinoline, cinnoline,
phthalazine, quinazoline, quinoxaline, 1,5-naphthyridine, 1,6-
naphthyridine, 1,7-naphthyridine, 1,8-naphthyridine, 2,6-
naphthyridine, 2,7-naphthyridine, pteridine, acridine,
phenazine, 1,10-phenatroline, dibenzopyrans, l-benzopyrans,
phenothiazine, phenoxazine, thianthrene, dibenzo-p-dioxin,
phenoxathiin, phenoxthionine, morpholine, thiomorpholine,
tetrahydropyan, pyran, benzopyran, 1,4-dioxane, 1,3-dioxane,

dihydropyridine, dihydropyran, l-pyrindine, quinuclidine,
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tetrahydropyan, pyran, benzopyran, 1, 4-di oxane,
1, 3-di oxane, di hydropyridine, dihydr opyran
wa2merizzde2 ne, qui nuclidine,triazol opyridi ne, PCT/US2006/017817
b- carbol i ne, indolizine, quinolizidine,
triazb@bpahydineapht berhdinge, di azaphenant hERIAS1izidine,
t hi opyr an, tetrahydrothlo ran, benzodi oxane, furan,
tetrabﬁﬁ?@ﬂﬁphhhe¥€@¥%ﬁydﬁéﬁ@ﬁﬁ%enpythGEEeSbnﬁbL@PYran

bazol d
cetrabhOBDRTS,y DENZOL oBaNE. o601 DagoLE, AXELQELILRS

s0Xazo SO azol e oxazole
tetrahhdazbliean]l pPrr3itri a@dbee, 1th2opHehélabéheotﬁloﬁene,
3-oxadi azole,.1 ,2 ,4-oxadiazole, 1 ,3 ,4-oxadi azol e,

carbayohes DELEAlagoNE, BVTR20%%: i ABVAZELE, icoghiazole,

imidazd1thi adhazoke, tﬂ1§zélethla§'§29k§az$le, 1,2 triazole,
-tﬁladlazole tetrazofe bénzot hi azol e, benzoxazo e,

1.2,3benadinzatel el Dehzpnadaasbée, bendopyoaadiezole, 1,2,5-

h :
et QR R b Ot AORGLOaE FEOMRA b oy AT FEGLBECRPes 1 af Ang

thladwakbllé the2 pbovhidasarbpti ORedRYzbeef OBBHZzbOhAGZBl e,
Katrit zk and CW Rees, eds . "Conprehensive
benzoxgrelgcybPReC ERERT 8L Py: PSRFiBLAREOLReaBENBRABY TaZ01e,

ben21%MEBQQ%b@eangeﬁJ§§se§a'Z€tl§r Qﬁﬁc#hf 1fanpounds, Vol .

Per ganon Press t he di scl osure of
[0022¢hj chAfidiheprih mﬂn©¢M9ﬂapednﬂybneyeﬂeqcetrpccazpsAn

corn s T BT e Raphheniy ot puptiy) and

Katr1b2k§r oanyl GLWOXReéﬁd the .| rkenp@geREAsBY geAtabhyeNec”
nore substituents. Unless specified otherw se,
Cheml%EFYabl§t§HBEFF?ueﬁ?§CBHOPﬁe GHeEharAf e8nEaPBBNOAL om

r er yl 1group e fr
roer byl byl 1! 1950488 psplosLedsl T ea)
the dlSCéDhyreneﬂimhy¢hphsnybréph)inpbrpnahtydshpsretetedce

ith R - h) . opti qnal substituted with R -
rooz3f(y ) fhathhy 8Bk ERw FyRLRL:  FhRLRCt neRylowalion
and thé}EEkEPhbr ﬂ@té@aakyy guhstLbuhgdnutbRoRral NP1 2anaCN

- N( Rg -NR 0C( QE -NR OC(S)R 0; -NROC(O N(R 0 2;
heterogpy qﬂkg¥m(ﬁg§2t e. &Fb@ipg@oup may contain one or more

substituents. Unless specified otherwise, suitable

substituents on the unsaturated carbon atom of an aryl or
heteroaryl group are selected from halogen; -R°; -OR°; -SR°;
1,2-methylenedioxy; 1,2-ethylenedioxy; phenyl (Ph) optionally
substituted with R°; -0(Ph) optionally substituted with R°;

- (CHz)1-2(Ph), optionally substituted with R°; -CH=CH(Ph),
optionally substituted with R°; -NO;; -CN; -N(R°),; -NR°C(O)R°;
-NR°C(S)R°; -NR°C(O)N(R°®)z; -NR°C(S)N(R°);; -NR°COzR°;

-NR°NR°C (O)R°; -NR°NR°C (O)N(R°);; -NR°NR°CO,R°; -C(0O)C(0O)R%;
-C(0)CHC(O)R®; -CO2R°; -C(O)R°; -C(S)R°; -C(O)N(R°),;
~C(S)N(R®)2; -OC(O)N(R%)2; -OC(O)R°; -C(O)N(OR°) R°; -C(NOR°)R°;

-OP(0) (OR®)2, -P(0) (OR®°)2, -P(O) (OR°)R°, -S(0)2R°; -S(0O)3R°;

-17-



-NR ONROC(O R 0; -NRONROC (0O)N(R) 2; - NRONROCOZRO;
-C(OC(ORO0O; -CCOCH2C(OR 0; -CR2R0; -C(OR O0;
WO@Q(EB)IRZ(OZ -C(O)N(R) 2; -C(SYN(R) 2; -0C(0)N( RXT/a152006/017817
OC(ORO; -C(ONORO) R -C(NOR R, -OP(O (OR 2,

o0, B, AT SRR SRR, oo

R°Z,NGQRLRCHaﬁXéﬁh&(okkf?%heréyn eééﬁfaﬁai§%ﬁ§éﬁé?d@Eﬂf%éhce

each i ndependent occurrence of is s ted from

of R° hydreagiesstapt fomalhyarsadst ) tadetbta I By adulpdad tehediT_g
unsubstituted 5-6 nenbered het eroaryl or heterocyclic

aliphathg, PReHPFUPsBEPHTedop -6 crepbaYedohetgBParYhsPEndi ng
heter&@ﬁcgfé'Piﬁbonpﬁgﬁstltu@@Phpde ?ndeEE I r&hces of

R, “on the sane su ent of differedt substituents,
notwith&eandbget hbe defhniheont ahpse, t bwehinflepanieRt group
i s bound, forma 5-8-nmenbered heterocyclyl, aryl, or

Occurﬁ%fl%?%a9§| RY i rigf orley SRR e eeteye ] oal d ferert

t d t ted. f o
substyf¥eRlan Lakehchooer ey PabR he ! shur S eEp  PathBoearn &
group! bg BbiRAAL FEr@r QUB- etméhbafstEEQ@k@eyE&9m1h&eyl h%&

(C 1-4 aliphatic) , N(G _4 aliphatic hal ogen, Cl- 4

hetergprphariBg ©oR, 20PcB-mewbEpRdt Fr¥LombEyl TARICERMINgCOR3

rocer{Shefeet AU ko1 Dol 8 g, 484 HOBLOks, Srgper o

sulfufl _doptiphatli eubseipgeptsRoni shunaubphktiitedroif084] R° are
An aliphatic or heteroaliphatic group, or a
selechefaf vamt NE2 h@ﬁ%?%cy@lhl@haltﬁg?)na% (Eort &1 P&eE sy 2mpr e

halog&HPSE! L Usﬁlﬁghay%eséHSpS%{ ESQ%EFESE%??énéw t@p! eCOz ,

Substituents on the satura on" o ANip
CO, (C101 afiefpdiadald)phat-ha lgr @y, adripdfata ajgn-car d:rmm (@1 a

het e oc lic.rin r ect.ed fromthose ed . above
a1iphb) €] poViREELlr BRSR 64 bBR GPYSHCANYl Con ALLBRSIGH G¥oups

of Ro H&&@s%ﬁé?nal ly include the follow ng: =0, =S,

=NNHC(0) R *, =NNHCO 2 (al kyl) ,
[0024§:NNHSQn2a(Labk1§1It)c onrhefsl&rbaliphaltéceg@buﬁ’; b® a non-
aromakP9CRENIENLL Y, 38! eeLed, Lrom YL Q980 O an 2Rt fonal Ty
substituents. Unless specified otherwise, suitable
- substituents on the saturated carbon of an aliphatic‘or
heteroaliphatic group, or of a non-aromatic heterocyclic ring
are selected from thosellisted above for the unsaturated
carbon of an aryl or heterocaryl group and additionally include
the following: =0, =S, =NNHR', =NN(R"),, =NNHC (0)R",
=NNHCO; (alkyl), =NNHSO;(alkyl), or =NR', where each R" is
independently selected from hydrogen or an optionally
substituted C;.¢ aliphatic. Optional substituents on the
aliphatic group of R" are selected from NH,, NH(C:.s aliphatic),
N(Cj-4 aliphatic),, halogen, Ci;., aliphatic, OH, O(Ci_s
aliphatic), NO,, CN, COH, CO2(Ci.4 aliphatic), O-halo(Ci.s
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substituted G _6 aliphatic. Optional substituents on

the aliphatic group of R* are selected from NH2 |,
woldei122b7al | phatic) , N(G _4 aliphatic) 2 , haPogais2006/017817

C _4 aliphatic, OH 0(C _4 aliphatic), NO2 , CN, CO2H

aliphat@OR, (6k- Haabi(phat be)iphAthal o( Fherdahi phahi eF, 8k
hal o(Ci _4 aliphatic), wherein each of the foregoing

foregping GiiphhtPlea bt 6uFEOWPs L | B s pEYRticedi t D0 25]
[0025?”'es§n§@§§'Eb%@l@&@ﬁr@%ﬁgrwgeg'Oggkl%ﬂg t%h%%@&%ugnts on

he ni trogen of a non-aronatic heterocycliC Ti
the nseregeQdOfrannoﬁ+aromNtRc+hétero€y€mRc+r;ngCE&%R$elected

R + O 2 -SO 2N(R
from g & ))RI( R™ Q)(g()g)’c -(é(%‘%o) NE:&O_)_F R $'\|{:Q)|. ) )R,
—sozR*\/)herS@Im RY J,s hydrpaem* )gn Q@t*l@f@ﬁiIWR*%bSBH UNR@’?QR_‘?

alig hatic, optlonally substituted phenyl, optiona
whereggh t|¥%ﬂ¥¥ﬂrQ¥$ﬁ) a@p@@tﬁ@@¢¥13Lﬁﬁb$tut@uedcﬁl2 (Ph)

. jon Ph tionally
11on B B F R A el bRy o S bhaduhr g 8R4
substhbubededOhEhenoapyhonalmgteﬁbeyﬁthCedingHBaHhﬁg Obtei d9ally
dependent sel ected from oxy
Substh?#%g NG gfl?]iﬁf LAY (LG it ehe- CRECH (Bh) ; or
an ungﬁﬁsﬁith@@dagOﬁemeﬁﬁﬁrbadﬁegaggﬁkchSEr5@9%?509&18$ ring
on the sanme substituent or different substituents,

havingsRreq F@gé@ﬁérhﬂK?MO@h@mat@n@gpendemnﬂyhseéehtaa @romp
oxygeh? QQHPg Eorgkas§1§u neg?erﬁ h %E % aLyl, or
ete F ﬁyF

eroaryl fing or-a - - ere Flng
definhhvomgabeBe hetﬁbo ahdaspenddﬁp eadentkyén&elseetesl“ fremthe
Optional substituents on

same 1ot EP Pt HPGRGeERoE B BRE R RO ERy BRARY Hpgethor

th sBbegted (&5 0BbNER: chNEGEHCrY Aldphatd G) q ]
v allphatlc);Z " hal ogen, G ¢4€%I&$at|c ouﬁ& fé&m A2 58

membeﬁ?@pﬁ%F?E?CYﬁﬁﬂl CRryCoRelr, hGHQrQEIYI ahnphatla)3 8—
membeé%ere %i%%%%b P?ﬁ %Vgé §9C§%ESF| hgﬁﬁclﬁﬁ%ﬁﬁ§d8Ftly
selecBedi Srcbmsmlbsi:bgéhedoxiz@eﬂﬁ] ofhgul en. " abkyh bdgne :
substltt_]glerqtsrgrfle’gﬁet gl?plsl}air:?lcggntfog{) or the phenyl ring of R*
are selected from NH;, NH(Ci_s allphatlc), N(Ci.4 aliphatic),,
halogen, C;4 aliphatic, OH, 0O(Ci-4 aliphatic), NO;, CN, CO.H,
CO2(Ci-4 aliphatic), O(halo C;., aliphatic), or halo(Ci_s
aliphatic), wherein each of the foregoing C;_saliphatic groups
of R' is unsubstituted.

[0026] The term "alkylidene chain" refers to a straight or
branched carbon chain that may be fully saturated or have one
or more units of unsaturation and has two points of attachment
to the rest of the molecule.

[0027] As detailed above, in some embodiments, two
independent occurrences of R° (or R', or any other variable

similarly defined herein), are taken together together with

the atom(s) to which each variable is bound to form a 5-8-
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branched carbon chain that may b e fully saturated or
have one or nore units of unsaturation and has two
weabesti2002 attachment to the rest of the nol ecRC®US2006/017817
[0027] A s detail ed above, in sonme enbodi nents, two
membekBdeREREeBEyOTHUl r 8RGES BF RetbPbaRyl, rohgaby @t hBep-
variable simlarly defined herein) , are taken
membe?@ée?]ﬁ@iloﬁébféﬂ-hé#nw bRvViRE Qtarrtlg)tetf@amméh1@d@pendently
[ ' t Lma ere LOCYC
seLec B L O | BB o B b Ib R ik
that airegfbmnédgwﬁeﬁ hﬁbeﬁ.ﬁdépé&déﬁdebeﬁdEﬁéhyﬁeseb&CRéd(or R*,
fro nitro or sul fur. npl,ary rings_that

(0).4
or any, gLhgF KATHABAST ﬁmaﬁraéﬂjgnéséﬂnsécbﬁrsﬁeésaae

togetRér Q1 cANYhEt BEbmY8li 8Bl Gngill la,aehyvggaaagé her %bﬁ)ad

are taken together with the aton(s) to which each
includgyri hbkeakrs botndimpteddeo bbe épélnmnm m e¢dtwo t he

f ol n depende + 0CCUr [ ence R
lndepﬁgfie%\rén a%?u% %lél%g\g/af’?a I e?5| %I rary y et i %%tfﬁweraéﬂﬁ%le
similbhal de€ihedndekeihhethafeagbobband abethakeameogebhetnd

th that atomto forma ring, faor exanple, N(R) 2,

are t%@?et%?ﬁ 8ECWFFBnEE‘§toPtRm sPeTPaReR FBEr héPrwRrRIDLe,

N (R°) §, NeHAd egRMm yYRMA_dUMSE @i°p35:bd't5kénylto ether with
pi perazin-1-yl, or norpholin-4-yl group; 8 h)

the nrtﬁaégéndehpmoc@ufpe“mcesp@pemdénrlRyl prtpamyzonhér—yl, or

ahl S|m d her tha are boun o
norpnf i 226154 RL8!  4ndobh " Bitol ShisBlpRBRt BEEupZHACes ot =
(or Rthose atyarmtﬁ@r f—mm@ble nglmipairwadr@fﬁné\@em@r@mheﬂuét

p is _substituted with two occurrences of OR these
are bgHBdoEeuiiFgﬁ%?an aROMgr 8NHaRER LBEERhEPIRELRTL HLh both

of thBé%QJQEOEﬁEO% EQrihichitgey fe&eeaemgﬁiet %E%%apkléi%

- nenber ed oxygen containing ring:
appreC| ated that a variety of other r| ngs can he OR°
formed when tvvo i ndependent occurrences of R R+,
h rla esmlarl def i ne b €y eOR°
groub aﬁe%}%)%e er Nis Eht ﬁgoa 0 s%efls SFh %hggach vari abl e’
thesel swbounduapdntbat ofhe® expapt&hedet 8géeiler with the oxygen

atoms to which they are bound to form a fused 6-membered
Jo s
% 0",

that a variety of other rings can be formed when two

oxygen containing ring: It will be appreciated
independent occurrences of R° (or R', or any other variable
similarly defined herein) are taken together with the atom(s)
to which each variable is bound and that the examples detailed
above are not intended to be limiting.

[0028] Unless otherwise stated, structures depicted herein
are also meant to include all isomeric (e.g., enantiomeric,
diastereomeric, and geometric (or conformational)) forms of
the structure; for example, the R and S configurations for

each asymmetric center, (Z) and (E) double bond isomers, and
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above are not intended to be limting. [0028] Unless
ot herwi se stated, structures depicted herein are al so
waorenst122002i ncl ude all isoneric (e.g., enanti ONBCTAIS2006/017817
di astereoneric, and geonetric (or conformational) )
(Z) aﬁ@rUE)Oéoﬁbérﬁéﬁﬂéﬁﬂlelséﬁér§xan@h8reEB§eR 80y Pe
configurations for each asymetric center, (Z) and (E)
stereqy@nEechbnds PBORBr 85 @ﬁh%2§saﬁﬂavE}O@@ﬁ#@rnat|ona
Th I t
GiaseiERIRERse TR0l eineth il fol SERESPATLER L IOREPrERs o
the pt®$enbnéompaﬁhdsahienwﬂthtﬁsthé bhepareSeﬁhecmﬂvéﬂadSn.

re within the scgpe fi the inventiagn. Unl ess
Unlesq: fERGFELSSt SEeRoTal Lt abFBREBRFE. FoP REMSf Of hehe compounds

of th&OIRGHALSCAT atbeyt pNeRt LRA §ESp@”BE'Ehéh§n§899§oﬂf the

i nvention. Additionally, unless otherw se stated,
Additsepativr eyndepscoblieher eenshabedl setmeahures deplaged

0 u t er |n the Senc f -one or
nereifiE8, bapieant Lot nehute PohSulo EHAE, FLrBlE Bhuy 1o
the pn@n@nuedsfhanengrtmer@rfseﬂbpStammyUéﬁslexéapatbmé t heor

epl acenment of hydrogen by deuteriumor tritium

exampiﬁe FepParRHentabing E%?beﬁes§n5 §§€PCBPrTﬁC?§ﬁ?PEhéar

the r&31808mahe WEt yaréﬁgnSEQDSeQEeEEhﬁ bRVEDRE { 9im, SHENthe
conpounds are usefu f or exanple as anal ytical tools

replagemgnpbbes anchrbpogbyan a§%ay8? f@ﬁﬁmﬂlqhgdwthgpm(ﬁre
withif ghgnpgg nent, fhe g éggt inveption_provides noyel

rocesses O prepare ary ur ea con‘p%unﬁ% u gf uFeas

usefulb@fbklGﬁahplérSasuﬁﬂaaﬁtiba$etdb$§|eﬁeﬁrbbebnhhed
St at es patent nunbers 5,807,876, 6,054,472, 6,344, 465,
biologiga} a88avsnd 6, 498, 178. [0030] According to anot her

[0029F”b0dAHEBEdlhBet8fsﬁénémb8&§ﬁéhen Eh@Vb9§§eﬁtpEHGEﬁﬁlon
shown in Schene 1 below [0031] Scheme 1 : [ 0032]

provideepnsueknbodiaenes to[ po8BRrAcbordiyhgutres gnmpounds
usefufnggdtﬂgﬂh E%ﬁiﬁggoggoggéﬁ ggrthose disclosed in United

States patent numbers 5,807,876, 6,054,472, 6,344,465,
6,541,496, and 6,498,178.

[0030] According to another embodiment, the present
invention provides a process shown in Scheme 1 below:

[0031] Scheme 1:

jVUy
| 7
0N~ 7
7_ﬂ Step 1 O X /E::lj/
Ri
Ry Step 2
VIT - VIIT v
4V5y
7 H H
Step 3 | _ N. O _R; Step 4 I N O
HoN T T
Re O R
v I

-21-~



produci ng a conpound of forrmula Il from conpound | Ha;
conpound Ilia, IHa is reacted under suitable catal ytic

waypadieagamat i on conditions to give a conpound ofPctrmsnekal’st7
[11 2 11l or a salt thereof. [0034] According to

tepa!.)not her enbod; rrent for the W%’cess for producing a

conpound o ROt I bl suitable catalytic
hydr ogenatl on |j\ sﬁb o§e nore of the
rie fol I owi ng: aRSuir¥abIng me a a'suitable
\‘Zent sel ect ed frcﬁn apr ot| cRgsobversz a pol ar
it P HH(% sol vent, a non-polar aprotic solvent or any

m xt ur és thereof a suitabfe reaction at nmospher e of
hydrogen gas at a suitable pressure; and a suitable
ction tenperature.[0035] According to another

&lep®nt for the process for producing a conpound of
oformla I'll, said metal catal yst is between about 1%

RN\¢oNabout 30% by wei ght pal | adi um netal on carbon; said
c solvent is selected froma (G -C5)-straight or
R'""brandkes al kyl al cohol; said aprotic solvent is
S ﬁt ed froman ester- type solvent; said reaction
atnosphere conpri ses hydrogen gas at between about one
to about ten atnospheres of pressure; and said
reaction terrper ature is between about 200C to about

[0032§00Cc Stenols] ERPREERPRESE0 anot her enbodi ment for the

[0033Fpf OceﬁécEQEhHPO%CbR% embBaARRLAE @by f thubQ«oEEEs $8i-d
nmetal catalys bet ween about 5% to about 10% by

produmengha peimbadndnofretfalrmohacaibolromacdmppunidc Igdbvent
]e_i cted from net hanol, ethanol, or isopropanol;
Compog']éliid E?Otl ¢ solvent is selected fromethyl acetate or

I sopropyl acetatgpy said reaction atnosphere of
hydr ogen gas is b about one to about eight
R NO,
I1iTa

is reacted under suitable catalytic hydrogenation conditions

to give a compound of formula III:

or a salt thereof.

[0034] According to another embodiment for the process for
producing a compound of formula III, said suitable catalytic
hydrogenation conditions comprise one or more of the
following: a suitable metal catalyst; a suitable solvent
selected from a protic solvent, a polar aprotic solvent, a
non-polar aprotic solvent or any mixtures thereof; a suitable
reaction atmosphere of hydrogen gas at a suitable pressure;

and a suitable reaction temperature.
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at nospheres of pressure; and said reaction tenperature

i s between about 300C to about 500C . [0037] According
woOao@nordter enbodi nent for the process for pro#aTiusgnos/017817

conpound of forrmula I1l, said netal catalyst is

b o o . ;
[0035] et W‘?—\%%o% toﬁ:;é’ ta%c?%%g e]nga{gcﬁ AR @Hr F@{é %d’é@ss for

nmet al on car ,sald protic solvent is seléected from
produdiBidaneompetirenalf, formslepropanadgidaietadprattialyst is

solvent is selected fromethyl, acetate or. i sopropyl
betueay A, SniP ARRHT Gt B0 S HAT SRR AT |

carborPeINERD ARAUL AR J&h abouts &l e tTRSPREr €S -0f) ~straight
pressuré; and said reaction tenperature i s between

or braimhad 300@k alamhwl 50004 §o0o38|c mTbrefithgi e ccaketrd
enbodi nent for_the process.for_producj 0
from ?rbrﬁ‘ﬁi:tef_ﬁylge ssaollaferrrg% ’alseacla a eyas(&%%ija%%%% %}ﬁ%ﬁses
hydrodt | We mRitledan Qeshononsais st i toors dussdpheres of
I sopropyl acetate; said reaction atnosphere of o
press#ﬁ&j"ro'@’éi T | CHHGIRT f BRI LT eh oL VT PR RPRE 20°C

to ab&ggl ' ) reaction tenperature is between about 35C to
about 450C .[0039] According to another enbodi ment for

[00361 he provestidort@rameichey emeedioemd 9T fiorenprosess for
said netal catalyst_is bet abou 0 %

produgfhd A atnaid o8 coSmitfa BER SRt A0 Speuly 8t

betweSY dyowei Tht Ly aesh tinL 0Bt ia) weiglar hesnl 1adi whohétal on
solvent is used, said aprotic solvent is sel ectid from

carbopp FRErRrelife OIVERE; 18aPalPeERY i bHOAIHDSPREP
ethan?fﬂn&fsfébé?ggéﬁﬁT;gééiétaﬁféwfgns@PQéﬁt°f§.&@1@9@8& from

en at nospheres of pressure; and said reaction

ethyltaopentat we isopetmetnaadbate 209Tid oredobiorog@gnosphere
040] Accordi

0 ng, to _anot her enbodi nen or . rocess
of hyQEpadh K e BOCErRRiOSE FhERhD cort CEsSRE BT
atmosBBRERLY ST | Srd&eteen ahaubalfo teaabooh Cmbyrueingbtis

plati num netal plus between about 1% to about 3% by
betwegpj gpeuvad@d Jif mRAME o &arbon; no protic solvent is

[0037Y5€d, 885 P ARG OLL CaSQLMEDt ehiBodiment for the process for
producing a compound of formula III, said metal catalyst is
between about 5% to about 10% by weight palladium metal on
carbon; said protic solvent is selected from methanol,
ethanol, or isopropanol; said aprotic solvent is selected from
ethyl acetate or isopropyl acetate; said reaction atmosphere
of hydrogen gas is between about one to about eight
atmospheres of pressure; and said reaction temperature is
between about 30°C to about 50°C.

[0038] According to another embodiment for the process for
producing a compound of formula III, said metal catalyst is
about 5% by weight palladium metal on carbon; said aprotic
solvent is isopropyl acetate; said reaction atmosphere of
hydrogen gas is about four atmospheres of pressure; and said

reaction temperature is between about 35°C to about 45°C.
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ethyl acetate; said reaction atnosphere conprises
hydr ogen gas at between about one to about two
wabvnwspoees of pressure; and said reaction teRpEUARGO17817
i s between about 500C to about 65C. [0041] Step 5
Enbodi nents: [0042] According to one enbodi nent for
the process for producing a conpound of formula | ,
[0039]t he Suidcatdliegc ded iatiodriert enirddsiencar ts fioratidhe potcaressy for

nonpol ar aprotjc, bstantially anhydrqus solvent or.
producng d SOTMHBREL L A Ao G 5 oA Ly e
betwet Rl fQf ddemitP5acess JlgHy QAlai G B0 yidh Of

formula | , the solvent is selected from ethyl
betweegc et li%sdpr epplutadét dne wei-ghit Wangcbiuat eretal on

carbor}a;ﬁ 3%00 r]]plxténlrtlr%lec‘te i,]s )ﬂ ere?'ftOfi%r erHs(e%#\,E;anfé) rgﬂpf‘g}%_rte ' séjli\péﬂtp rog

e, of mam d
selectdedretdon -ar pyTa-itdigron INVR); ,sdNd Meaction atmosphere

di net hyl acet am d DVAC) t hyl | f oxid O ,
comprigan %rqeeﬁrhﬁasgﬁ(mb S5 BHOUE ?R%i%%ﬁ(‘%}%t%n
atmos Rl dfﬁ#%#é@uﬂ@?‘Hﬁﬂ‘gafﬁrﬁgiﬁﬂiéhFﬁﬂﬁﬁﬁﬁﬁﬁhﬁéﬂfﬁo

, tetrahy uran, 2- nethyltetrahydrofuran, acetone,
betwedmlaleng; 20°Cf tbuebetis! A€; benzene, chl orobenzene, or
i chl or ohenzene. [ 004 Sfe]fe] anat L oeng
[00401?0r t%%coprré]olcn gr‘({ oa%ogér%é}lcjm ngéég%%%poundh%?e%?ﬁ%%% oF
producitdies SdneRind o B ef@anelth f1Dm eddiyd meedihtegtalyst is
i sopropyl acetate, n-butyl acetate, or. acetoni t{il

betweqn, 3RQUGNLY H aRMBTdiNelty THEORL Rm i Jppfpl plus

betwe%ﬁeé@é@t 14 Q45 AcC oIl g 91 ghothekaerbpdharat Qr

e process for producing a conpound of fornula I ,
carbon hensuptabl @ sohdnti obs woedr i seld aprFetbt esphgent 1s
selected froman organic_b n_ i ' a
ethyl Frfeale HI tTon O anargaars Gabdflngs J9dro8inaas
at betesgasbeubasee {OMEIuACEHs datigosshanes hef prbsdurentand
for the process for produci ng a conpound, of for

mula | _,
said reapileR gapilechaiser ¢ sigcPeEveem falgpwt 50°C to about 5°C.

[ooa1fli | SORLAPYS ebRyb (AL st i et hyl ani ne,

[0042] According to one embodiment for the process for

producing a compound of forﬁula I, the suitable conditions
comprise a suitable polar or nonpolar aprotic, substantially
anhydrous solvent or mixtures thereof.

[0043] According to another embodiment for the process for
producing a compound of formula I, the solvent is selected
from ethyl acetate, isopropyl acetate, n-butyl acetate,
acetonitrile, chloroform, dichloromethane, dichloroethane,
dimethylformamide (DMF), l-methyl-2-pyrrolidinone (NMP), N,N,-
dimethylacetamide (DMAC), methyl sulfoxide (DMSO), acetone,
methyl ethyl ketone or 2-butanone (MEK), methyl isobutyl
ketone or 4-methyl-2-pentanone (MIBK), tetrahydrofuran, 2-
methyltetrahydrofuran, acetone, toluene, trifluorotoluene,

benzene, chlorobenzene, or dichlorobenzene.
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tributylamne , pyridine, collidine, 2,6-Iutidine,

nmet hyl pyridi ne, 4-di nethyl am nopyri di ne,
woknwstiyd7pyr r ol i di ne, Nnet hyl nor phol i ne, PCT/US2006/017817

1- met hyl i m dazol e, 1,8- diazabicyclo [5.4.

[0044 0] undeecdrenty 2o 2alotRet ebhBHBINYhPI PEFI Sh8Cproteds, tor
, 3, 3-tetranet hyl guani di ne. [0047] According to another

produeh#®dt neprreenrdt @ peorels Iortheodotventalsospbentedf
I he. ¢ b s _sele fr
from %?% gcét t%hyf%ﬁ?ﬁ@#§%rségﬁ%ﬁe .n—ﬁ£g$14§ g%ate, or

opr opyle am ne,
acetomt et hyl aninopygti ghoeher | amyedlinent hethenboli-enot ist BEhyl
organi ¢ base is diisopropylethylam ne. [0048]

aceta?@cording to another embodinent for the process for
too45prOduﬁéaaraiﬁ@nasuaﬂoeﬁefOéﬂyb&i&enttBsrlBﬁégggbsegéssor

I's selected fromis selected from Na2CO3
ProducsRGs, conpomdd NEHBO By lar IKHODS suibaiddg ¢Qndidings

of.h ipent for the_process for producing a
e T L R e R e S
inorgamtt Udesan organsaibabl8otGabitabidss. of Nayebrgant Bebase
enpodi ment for the process for producing a conpound of
and an o} REFIRPLC PR8Ssuitabl e conditions conprise

[0046] - Bt AYEo2aPHET Ob1 ShHORERASRRbY ERbnt 2L EMPREBLYEECSE for
about 1000C and no added organi c or inorganic base.

produ¢pog0d Pewpedndgof ofarmuhar Ientbdi orgéniorbahe psocess

f rodugi n conpound, of . fornul a t he suitable
selectd POl o8 SR O S bRe Felebrehififadlr o 1 v om
tribuapbahi 380Covoiabeel d800Caine, abpet1apeahnelr whetmhout

,forty eight hours,in a substantially inert atnosphere.
pyridiegs1$-ALRSFRY hg i BORYBE Aere e Mo RBNLPY BFO{ hdiprockss

5 ENg rmyla_l , the reaction
methy%§x¥%$gg?§éheé?gﬁe??gﬁ@g%%%?igbg¥f?o about 1000C for

diazabb@n¢l®i5e4h@husdeo—ﬁbeme,3@,hoaré—tataamethbpiparigine,
or 1,{BEC), EATRERIELS: Ly sl gnot el erbodi ment,he

[0047] According to another embodiment for the process for
producing a compound of formula I, the organic base is
selected from diisopropylethylamine, triethylamine, or 4-
dimethylaminopyridine. In yet another embodiment, the organic
base is diisopropylethylamine.

[0048] According to another embodiment for the process for
producing a compound of formula I, the inorganic base is
selected from is selected from NayCO3, KyCO3, Cs3C0;, LisCOs,
NaHCO3;, or KHCOs3.

[0049] According to another embodiment for the process for
producing a compound of formula I, the suitable conditions do
not include an organic or inorganic base. In yet another

embodiment for the process for producing a compound of formula

I, the suitable conditions comprise l-methyl-2-pyrrolidinone
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700C to about 800C for about 20-30 hours under a

ni trogen atnosphere. I n another enbodi nent, the
woeemtizznT2m xt ure contai ns ethyl acetate as soPCemS2@6/d17817

the reaction mxture is refluxed for 24 hours under a

as soltheges athpsphenee b80aBbuAcganet Nehd ondNLEHEH organic
enbodi ment for the process for producing a conpound of

or inpyganiLe basethe reaction mixture is heated from about

[ooso?ooc.h8c89895gstQogno%pe§b8ﬁ£?5h¥8nQ°EB§ ER %%%e%g for

ours In a su anti al ner ere.
produahnghar cempodhienftt, fbhmu&aamtieheﬁbﬁiuablﬁScbﬁahQ%oﬂ%
700C to. about 8Q0C for about 20-30 hours under a
Comprﬁr”’?r%‘jéﬁlﬁgnﬁg‘ﬁhéFéCtFﬁnaW6f<HEFeeﬁ68E}| FBRUE BREC to about

180 cff@@ta%hiné’ﬂé”ﬁoﬁfnﬁé'%o@ﬁhﬁ’ér % 1B 8oLk Vent 5 and
the reaction mxture is refl uxed 4 hours un er a

substantiegéy ansvsphsmesphedss] Accordlng t o anot her

toos1§TPOAERELRL LB°RERREDS CHBEARLAGUCLR 2peompouad O,

Feaction m ure

produatatyatecaspsahdebi, fdmmﬁmarmpythankaacesoﬂr@g&tgrea§§
the reactiop mixture is refluxed at 75-85C for

heate%ﬂ%%héﬁ?&%ﬁ@e@ 50 npeelgehd Oalcnrfé’ﬁh uy gz hours to
aboutAS60RE:PY §A anehB%%aﬁ%@aQiyeﬂheQQVaEﬁSSBhQEQSS &ﬂryet

produci ng a conpound of formula e process
anoth@@npmbgésm@né othﬁoreactlphemisthueﬁmg beeped( B about

70°C @&”éﬁg’ NG s ¢ GO qu:d ! aS I heat| q% saj d

ound iha Suita

atmosﬁhéﬂéabomh 306€nte ambuali@ﬂec théhﬁéa@@Qbhnﬁl&@th
ture; (||) filtering_precipitated solid fromsaid
contajpgy §FBYL( RPPFaFPn8EngOduPRtsBPfdtpt Reackiphapiiature is

reflul@hVest: ZQnHoﬁkﬁ)uﬁﬁﬁkng ﬁ?tgoﬁeﬂpgeﬂgsghe%grnU|a L,

i n vacuo, from about roomtenpérature t out 1000C .
'[0052F0055%C¢@€dndgn90tgn@hhﬁheembnﬁmmenenfotothehprpceeesﬁor

produc1n produ% ng.a S orndlof fo la | Ei t he g %%%as

r &g Bﬁg %r ﬁg&8 BPEnd- f%ﬂ%oﬁFﬁﬁ $PBpELX 1s
heated from about 50°C to about 100°C for about five hours to
about 30 hours in a substantially inert atmosphere. In yet
another embodiment, the reac£ion mixture is heated at about
70°C to about 80°C for about 20-30 hours under a nitrogen
atmosphere. 1In another embodiment, the reaction mixture
contains ethyl acetate as solvent and the reaction mixture is
refluxed for 24 hours under a nitrogen atmosphere.

[0053] According to another embodiment for the process for
producing a compound of formula I, the reaction mixture
contains ethyl acetate as solvent, diisopropylamine as organic
base and the reaction mixture is refluxed at' 75-85°C for 24-32
hours under a nitrogen atmosphere.

[0054] According to another embodiment for the.process for
producing a compound of formula I, the process comprises one

or more of the following steps:
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(i) said conpound of formula | is heated in a suitable
m xture conprising a polar aprotic solvent and a pol ar
wonaisi1ie2el vent from about 400C to about 800C PCEAISLN06/017817
m xture is cooled to about roomtenperature; (ii)
(i) pﬁkhk?ih&gsaiécb@mbéﬁﬁé é@'EQrRﬁQEW§abﬁ AbXtYRE; shili)
said precipitated solid is rinsed wt pol ar protic
compoypflvent a; snhaable)msatdr@oﬁﬁoandtablar5@@venﬁ8v£c9m about
30°C tljcgo q-f’l{{ ﬁ'lt% %%%t 1%00Ca1<4 %Q.E(Q]luéccordl ng to
anot her e FGCEss T or pr'oduci ng a
(i) ﬁmmﬁaumﬂgoﬁréeiﬁmtatéd,sbmedpfesﬁssatdnmnxsasethe
follow ng steps:_(i.) said conpound of fornula | is
(1ii) héé?éangnsélﬁ1§P&F@ Wi tR- angpphypble. §9LVERLi dPREne and

(iv) HE&QﬁB0Eai&OBBEESth499CfBQmﬁ?8U& 600C act8l, dern! YbBut

I's” cool ed to about , then to about room
room temperature tO(abyutlﬂO@F¢ng precipitated solid from

aid XL ULe i) d pLe ipi.tated soI is_rinsed
toossi7 b ReFRERER" SRubePRpCebrRBbBIBhAGESE bileoRrolRes cor

produ&aﬁgoa Ebﬁﬁbﬁﬂ@ubf4@8£thaabQUthéoﬁﬁbceb§05$hpr1ses one
Accor di ng to_another enbodi nent for the process for
or mogeoffickRg ACLbAPSUHEASEEPESrnula |, the conpound of

(1) sBQB”EBﬁpbuhé BEVEEkﬁﬁlgyIrﬁngéEEEh' ﬁtEOEuQXabée mixture

di ssol ving said conpoundof fornula from4
compryeliuges pblarnephytlz ppﬂvehtdandne hedtedpabtde- 60lfent
4-8 v unes met h Qver 20- 40

aon
evom hBRE Gy 0 R T neD ol GFa A cad 6L Lo about

room &@mﬁbggthh@,n1xture wi t h about 1960f t he conpound of
formula | , diluting the seeded m xture with 4-8

(11) §alGRESIHOPESEHPHERRSHORCALABYED getd mﬁéﬁUé@@|@ng_

40) TRy pPAELE e DU 0 SHOUHO0S s fospnsiei

solvemethandl, then dried at 40-60 OC i vacuo. :

(iv) said compound is dried, in vacuo, from about 30°C to about

80°C.

[0056] According to another embodiment for the process for

producing a compound of formula I, the process comprises the

following steps:

(i) said compound of formula I is heated in a mixture of 1-

methyl-2-pyrrolidinone and methanol from about 40°C to about

60°C; said mixture is cooled to about 0°C, then to about room

temperature;

(ii) filtering precipitated solid from said mixture;

(1iii) said precipitated solid is rinsed with methanol; and

(iv) said compound is dried, in vacuo, from about 40°C to about

60°C.

[0057] According to another embodiment for the process for

producing a compound of formula I, the compound of formula I

is purified by recrystallization by dissolving said compound
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(i) said conpound of formula | is heated in a m xture

of 1- nethyl-2-pyrrolidinone and net hanol from about
waQoG/ikz7about 600C ; said mixture is cool ed tBCaS2A06/017817

00C , then to about roomtenperature ; (ii) filtering

of foﬁhﬁmapltﬂheﬁr§ﬁ|4d8f08ﬂhﬁéédoﬂ1ltﬁéghﬁiLQLby§§b§1dlnone
recipitated solid is rinsed with nethanol (1v)

heateqantl 4BnpOid ARG A8 1o Waem, of ropetl E0BC 20-40
minut?%?H%ﬁ@goﬁéln£99?§ﬁgA@ﬁ%rge %e%gtéggtggr48nE§Q#hUﬁ%F?lng

e process ound
the mixyurs weth; aE&uanﬁ°Rﬂfatheta&ﬁpoﬁﬁgebhefotmuﬂarm1a

3-tetrah ran ng; RO is hydrogen; Rl10 is a
dllUthﬁﬁo£§3I¥ 3?# %E?Eﬁw“h%heﬂn sgPéuW?ﬁgm§§§t@ﬁ1methan°1
at 40COOF, SEferd édcﬁglr? &l MO gL & DA Zabd il oo,

atons are sel ect fromN, Oor S and wherein up to 2

The sysuepgénnaienthen Salberedg synsedh aré bpnesnuliity 5-15

r8| nnis zZer o,
volun{EPLRCRG- Rkndt: BRE Rh11LE AETED D0 MNE S N3 28
(i) sai&ytompbﬁﬂ59¢fA@@ﬁmdlﬂgItQsahé&héﬂ @ﬂbédmﬂﬁﬂhréobftme

rocess f [ roduci ng a conpound of formula | : R10 is
methy B 3Ry EroPE aBAGh it Mk abet bR MoRbPSBpABfoxse abont

60°C; HHRL Gnisc@d-Phendodidy Qptdnal |0"CCO'{E}?1relnS 1£R9 24O r¥om

substituents i ndependently sel ected from
tempe{@iutﬁ) strai ght or branched aIkyI or (CH2)n-Z.

i) 100001 A0ChL AL, 0, BRoLtetaoptagl et oy lne,brocess

(111)55@xézpfgbip£ﬂéted ﬁ@lhdxys afflsed with methanol; and

(iv) said compound is dried, in vacuo, from about 40°C to about

60°C.

[0058] According to another embodiment for the process for

producing a compound of formula I:

y is zero;

R' and R® are taken together to form a 3-tetrahydrofuranyl -
ring;

R’ is hydrogen;

R is a monocyclic ring system wherein said ring system
comprises 5 ring atoms wherein no more than 2 ring atoms are
selected from N, O or S and wherein up to 2 hydrogen atoms
in said ring system are optionally replaced by vi; and

R™ is (CH;)n-Y, wherein n is zero, Y is OR®, and R® is
-(C1-C4) -straight or branched alkyl.

[0059] According to another embodiment for the process for

producing a compound of formula I:

RY is 5-oxazolyl;

R™ is methoxy, ethoxy or isopropoxy; and
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R16 is a phenyl ring. [0061] According to another

enbodi nent for the process for producing a conpound of
woaowukz07t © y is zero; RL or R2 is sel ected fPOmMUS2006/017817

hydrogen, nethyl, ethyl or phenyl; and the other of Rl

R'® is0n PRehglseliaet @gtfibﬁem%gﬂ%i%%p- €826HaENs 9k vents
-CH 2N (CH2CH3) 2; or wherein and R2 are taken

indeppndantt 1o Ioker ted-fram atfudCal usbhgiohbi erybrrRgched

dr n, ) _methyl, (S) -ethyl, or (S
1 ? - .
a]§¥%y rox%ﬁ%ﬁﬁy? : R10 is selected from-CN or

[0060%- oxazokypkdiagd tRl dnbsheet bakpdimthoxfoar theoptopexy. for
g LOOGZ% Accor di ng to _anot her _enbodi ment for the process
Produghng 3o FaRPARY"E Odnb8uRYL8f Tformula | : Rl or R2 is
R0 igetshyand-t:he other of RL or R2 is -CH2CN, RO is (S)
., , -methyl; O is selected from-CN or 5-oxazolyl; and
R™ ispmethexygt ey, [ 0063] According to another enbodi ment

r 15fQr %QS pr ggess for producing a conpound of formrula I
SR TEat o ocyclic ring systemconsisting of 6

[0061renbeRscpedinpgngo whetken sabddinbgtsy¥sierhepbironakky for
conprises up tqQ 2 _heteroatons selected fromN, 0, or

produging ,f4ceRPRURYE O§pLPEMdL Py Léonpri ses up to 5

v is sdpstituents independently selected from

) (Q-C4)-straight or branched alkyl, or (CH)n- Z

R* or R0A&4|sehestradl iy amo hasotdeem e meddivitentetfiyl tdre phenyl;

rQces ucj_ng-za. co un f.formu : '

S ot A s N S
-CH0HSCN | uent sCHiemeaEE N 1 Yorseltesteich fH'ogng R® are taken

: C -C4)-strai ght or branched al kyl, or (CH2)n-Z-
to%ﬁﬁﬂﬁﬁ 9%d%$ﬁgﬁb oA hE E e MY t he process

R’ isWfdrogen, (S)-methyl, (S)-ethyl, or (S)-hydroxymethyl;

R is selected from -C=N or 5-oxazolyl; and

RM ig methoxy, ethoxy or isopropoxy.

[0062] According to another embodiment for the process for

producing a compound of formula I:

R! or R2A is ethyl; and the other of R' or R? is -CH,CN;

R’ is (S) -methyl;

R is selected from -C=N or 5-oxazolyl; and

R* is methoxy.

[0063] According to another embodiment for the process for

producing a compound of formula I:

R'® is a monocyclic ring system consisting of 6 members per
ring, wherein said ring system optionally comprises up to 2
heteroatoms selected from N, O, or S, and each R
optionally comprises up to 5 substituents independently
selected from (C;-C4)-straight or branched alkyl, or (CHy)n-

zZ.
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produci ng a conpound of fornmula | : RL6 is a phenyl

ring. [0066] Step 3 and Step 4 Enbodi nents: [0067]
wéeowrid2ary t o anot her enbodi ment, the present PaVAIS2I06/17817

provi des a process for preparing a conmpound of formula

[0064h! MccseapﬁgsthahB%h%EeBﬁbeﬁlmeﬁa) £6@NYBEL bRYRss for
conpound of formula V. V under suitable catalytic

produhydgogeﬂampgnndoﬁﬁlip@mylaoIglve a conpound of formul a
R16 al here and ct.i n
58 rBBER of LPr REFACT oLt ROUPBORRBAn oL & AiPgEituents
inddgdrden t undasl et d@bf eors ofwli-U, pAst rabghei 6r ¥rbfcBed
hal ogen; LG is -OR 16 ; wherein R16 is -
alkyd - @) - SGHedirght or branched alkyl; - (C
[00654- ) askhak9ht eb Qh@%ﬁ%@deﬁbESQ%Engrf%kkfﬂﬁ|pr% e®s for
nmonocyclic ring system consisting of nmbers
produpengrangpmmhanélnfsépdmmﬂaglsysten1opt|onalIy
R}siscgngéisei ug to 3 heteroatons selected fromN, 0, or
s®, PAftYeathi"R16 optionally conprises up to 5 .
substituents i ndependently selected from (C
C4) -straight or branched aIkyI (C 2-C4) straight or
[oossﬂrancﬁﬁﬁpaﬁkﬁﬂdlStﬁp ECEPPRI. ?meﬂﬁﬁrp|n Zis selected
[0067gr0”‘ﬁébegaﬂng o} ngthgg emggglmeg% %h% r@%kn@lkyl
yl (G -A)-al kyl,
1nven¢}oa|pybv1&e$(€lp@¢ﬁeabk¢by 2reﬁ€EHngC@Ck6@©Dund of

)-alkyl or 0 (CG-C4)-alkyl ; nis 0, 1 2 3, or
formugn Ignd each of Rl and R2 is independently sel ected

fron1hydrogen CF3(V1)y
0] S

P |/» HTOYR1

LG N
H RQ O RZ

IT

comprising the steps of:

(a) converting a compound of formula V:

Vhy
A
OoN T Y
RE O R?
v

under suitable catalytic hydrogenation conditions to give a

compound of formula IV:
(Vy

\/\
H,N YT
R O R?
v

or a salt thereof; and
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- (G -0CB)-straight or branched alkyl; - (C 2-C

)-strai ght or branched al kenyl or al kynyl; - (C-C
W§)-28l16rla'2(ght or branched alkyl-R 7 ; - [(C PCT/US2006/017817
2-C6) -strai ght or branched al kenyl or alkynyl] - R7 or

(b) r&Hecohd ¥HEd ebdndduh@ast £Hem@fa Rivoyi R éscompound of
G -C6)-straight or branched alkyl-R 7; - [(C

(
formulaghGE{PbX ghender b¥ahedetie atkedytions al Wheyein: R7 or

ein up to 4 hydrogen atons in any of said
£ lseaﬁ£y+ggé§kenyl or al kynyl are optionally and

LG isi-noRPendietkynr apl dased (by-&3;- airRiglanbRb@ireched alkyl;
alternatlvehﬁ:taken toget her_to forma tetrahydrofuran
- (C FYEFPR brRY i M eergl/ or a

monb%g,rcqm_edrxqfn@r Yl R RN ¥ iRPleAcRanddes T

7; each IS |ndependen y selected from
rlnlgal @@@remNsm@Rmn@r syls(tléns)ozvtManslysedoamredaa‘sr eam to.3

- tr t or anc al k - (C
het%a%%gnralg it or%g ‘kERyI° of Wﬂls
opthb@aﬂﬂ@-dﬂmpmlgh@ Ap QbaﬁC@@%sﬂﬂﬁﬂdntéqindeﬂéﬂaently

)-straight or branched al kenyl or al kynyl] -R7, -C

Selcaé)ted [frem 3G =S tgridht lanerrchekyaikylc (@)

str[a(l@ht% b&ta&l%%t 2k @nC%%d @ggnyg . or alkynyl ], -C
- -strai gh branched al kyl] -N (R 8)2
ﬁ:Qetﬁqts@rérghthalo@eancﬁﬁd BOkerSHs,00CF3,

W@

; w&"]é PG, Qs e o kgl el g
b h

r?ﬁ%hggH té%ilagyy&FLyﬁ(k%Cbt§f§Q re?kgg%&fg_‘g)o(C1“
hyﬁhbgehkgﬁoqs DfCartu)etlsaild al kyl, al kenyl or

| kyny e 0 t onal y and |ndependently repl aced by
nis § %) % 35 i s¥*%cted from hal ogen, CN, NO2, CF3,

each &I}?E%aﬁﬁ%hziﬁ(lﬁﬁébeﬁﬁgﬁﬁl NER] 8¢t &5 ( Br8h 2y &6 FeR ; OLCF, ;
OR8; each R5 is |ndependentY sel ected fronw%ydrogen
—(C1(@511§§ra1ght or branched alkyl; -(Cy;-Cg)-straight or
branched alkenyl or alkynyl; -(Ci1-Cg¢)-straight or branched
alkyl-R’; -[(C2-C¢) ~straight or branched alkenyl or alkynyll-
R’ or -R’; and wherein at least one of R' or R? is
—(Cl—Csf—straight‘or branched alkyl-R’; -[(Cy-Cg4) —~straight or
branched alkenyl or alkynyl]-R’ or -R’;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by R®; or
R' and R? are alternatively taken together to form a
tetrahydrofuran ring, wherein up to 2 hydrogen atoms in said
tetrahydrofuran ring are optionally replaced by -0OR® or -R’;
each R; is independently selected from halogen, CN, -OR*, or
~N(R®) 2;
R* is selected from hydrogen, -(Ci-Cg)-straight or branched
alkyl, -(Cz-Cg)-straight or branched alkenyl or alkynyl,
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strai ght or branched al kyl, - (C 2-C6)-straight or
branched al kenyl or al kynyl, - [(C -C6)-straight or

wonreschzadzal kyl] -R7, - [(C 2-C )-straight or bcawshwdo17s17
al kenyl or alkynyl] -R7, -[(C - C6)-straight alkyl]

—[('C(}NCG{/ éﬁn%chE(@) o§tf>ﬁéﬂeﬁe8ra %ﬂ?hﬁd al kedyle PLstraight

-C6)-strai ght or branched al kyl |
or Jc@r:amcheq (6(1128@9 @t r@llgmy]o]r-mr,aﬂel(]@d allRerSd) ~-srtraight

I t b
or e vt ¢ i P (G EaT brEraRo B antnedearReny)
alkemyal kynyd Tkyng(0) -FC7O)—[Q(@-@GR—§tra§ghQ) Br branched
(G -CB)-straight or branched alkyl, -C (0) O -

C
alkyldsN @D ai ght (8) - b Grredrd d SEFREGVIE GF Huapsned [aséem)l or
| -
L PP R D e S e S Sen
—SQQ Qiﬁl Rz?lie, t-aké@n-tC@geshealghthosabdanchedgefhkaﬂd)FrCNo or -

(b} Satrh et Re B nchen S PEkRy L e QeI oER, o2 ¢

aﬁérbmnab et ar @@H@@gehnae@ﬁadeﬂt Laylys olregked GnaguN ,
S , S(O) or_ S(O wherein up to 4_hydrogen at ons
|naéjﬁ§ﬁf&f < P HFREL aawamlcma *y3yd Hpdependently

Optf%éé/d | ntly replaced by -CzOor Y ;
%lsselecﬁgfﬁp&%(d%) CH 3, -CH2-C(O -H, CH2C

Y is (se)tecﬁetiBﬁ;fomCHal@Nenor CNCHNQzCCﬂ:-F3 eautFR7 SRS, as (0)R

g gystem wherein in said
Sozﬁg ﬁl\é@ 8)2 égbh dnprises 3 to 7 ring atons
each thﬁspeimépéﬁdéﬁtwtggléé@@mcfmm hy8ré§e®, ; - (€;-N9 -

nore than 4 ring atons are selected fromN, O or S ;

stygightagr @r%c%%@u%ﬂarly T@m—éf@édswﬁhgt;&opr pyanghgd
alk%r}]ydrogeén)ﬂg%ﬂ rept ?@1 g: W Egr§£91t06r%ganch§éd ahfﬂyﬁ.? R’,

I N sal nonocyc
-[(C3-C¢) -straight or branched alkenyl or alkynyl] -R’, -[(Ci-

Cg)-straight alkyl]-CN, -[(C;-Cg)-straight or branched
alkenyl or alkﬁyl]—CN, -[(C1~-C¢) -straight or branched
alkyl]—OR4, -[(C2-C¢) —straight or branched alkenyl or
alkynyl]-OR*, -C(0)-(C1-Cg)-straight or branched alkyl, -
C(0)-[(C2-Cg) —straight or branched alkenyl or alkynyl],
-C(0)-R’, -C(0)0O-R’, -C(0)0-(C1-C¢)-straight or branched
alkyl, -C(0)O-[(C3-C¢)-straight or branched alkenyl or
alkynyl], -S(0)2-(C;-C¢)-straight or branched alkyl, or
-S(0)2-R’; or two R® moieties, when bound to the same
nitrogen atom, are taken together with said nitrogen atom to
form a 3 to 7-membered heterocyclic ring, wherein said
heterocyclic ring optionally contains 1 to 3 additional
heteroatoms independently selected from N, O, S, S(0) or
S(0)2;
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systemor up to 6 hydrogens in said bicyclic ring
systemare optionally replaced by V1; each R8 is

wonadespendent | y sel ected from hydrogen, - (C  PCT/US2006/017817
1-C4)-straight or branched al kyl, or - (C

PheArift 6l gbt 40hyeﬁ:@§'éﬂegt8ﬁ1§eﬂﬁl any)hsfe»salap all®v1,
hydr ogen atons in any of said al kyl or kenyl are

optaldrranly %dﬂkﬁéﬂerﬁm&]thtlrce‘mlébecar@ IrsdepmrderGNy

%, S(OR 17 , S®RL7 , NHR 17 ,

Eﬁpfgcsgeéi b(}:C(FIé'a017°Rl;L 'ORL7 ; wherein R17 is selected

R® 1sfs@mdw@tla@mm -¢ @) ys, stomi-ghd)conbr agahed (@) kyttBu,
(C -Ce) -straight or branched al kenyl or al kynyl; RO

-CH2s5Cle| et eGHﬁr%ﬁ@ﬁydrogen or - (G- Ce) - strai ght or

hed_ al k cloall t wher ei n, up
each gbaﬁhydn%rb%ér(ycfons Tn ?1% S%Jrrbg $ a‘fem ‘i"hereln "inPsaid

rireyovesddnphatic are optionally and i ndependent ly
replaced by -C=O or |Y ; provided that R16 is not a
hal 0S8GBSFL Pt eampEisee ¥- §0r di ghvgapkyms. fodegpndently

ActordLAgri-gmanot fer pephodi nent, the present invention
provi des a process for preparing a conpound of fornula

Li: | nocoapei shay theisgepsond: afa) sedreertl figom N, O or
onpound of fornmula V to a conpound of forrmula IV: V
uhder suitable catal ytic hydrogenation conditions t o

give angoopound optfenauly +dh1ddedrwacisattof hereof ;
iv. any S is optionally replaced with S(O) or S(0),;
V. up to 3 hydrogen atoms in said monocyclic ring
system or up to 6 hydrogens in said bicyclic ring system
are optionally replaced by V;
each R® is independently selected from hydrogen,
-(C1=Cq) -straight or branched alkyl, or -(Cy-Cs)-straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl or
alkenyl are optionally and independently replaced by
halogen, CN, NO,, CFi;, OCFi, SR, S(0)R', so,R'7, NHRY’,
N(R')z, COORY or ORY;
wherein R'7 is selected from hydrogen, - (Ci-Cg)-
straight or branched alkyl, -(C;-Cgs)-straight or
branched alkenyl or alkynyl;
R’ is selected from hydrogen, or -(C;-Cg)-straight or branched
alkyl or (C3-Cg)-cycloaliphatic;
wherein up to 4 hydrogen atoms in any of said alkyl, or
cycloaliphatic are optionally and independently
replaced by —-C=0 or Y;
provided that R!® is not a halo-substituted (C2-C3) -straight
alkyl.
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and (b) reacting said conmpound of formula IV with a
conpound of formula LGC(O) X, under suitable
woanwii2ons, wherein: X is a halogen; LG is - ORLE/US2006/017817
wherein R16 is - (C-C )-straight or branched al kyl; -
[0068] C 2-f8dordingi bt afst REANEHSGa fhkeny| tRE BLkyayt; or
a_monocyclic ring systemconsisting of 5 to 6 nenbers
invenipen rPRgVidper @i preeess rfoy Byspam gt # opepyund of
ises up to 3 heteroatons selected fromN, 0, or
formuggnPgnd each R16 optionally conprises up to 5
substituents |ndepeqdq tlyselected from
(G -C4)-strai V ranghed alkyl, (C -C4) straight
or branched a rﬁ%a‘é wherein Z is
sel ect ed fr%ﬁ1h Iogen , CF3, OCF 3, OH, S (C
1-C4)-al kyl, SO (G -cC4 -aICkyIR S (C 1-C4)-al kyl,
NH2, NH(Ci e 4)-alkyl, N ((C 1-C4)-alkyl) 2, COOH,
C(OQ G- A)-alkyl £0(d-mymkw;niso,1,2
, 3, or 4; and each of RL and R2 is independently
comprielrgt edef soapdy6f pgen; -CF3; - (G -C6)-straight or
branched al kyl; - (C._2-C6 stralght or branched
(a)  cPReryFing %|ﬁ?%9¢und PE tegulatVarght SPBPERehed
formuBd k¥R 7, - [(C -Ce) -straight or branched al kenyl or
al kynyl] - R7 or -R7 ; and wherein at |east one of Rl
or Ris - (G- Vsyralght or branched alkyl-R 7 ; -
[ (C 2-CB)-strai ght~or @ranched al kenyl or al kynyl] -R7

or -R7; wher h Jen atoms in any of said
al kyl , alkeﬁé or al @ optlonally and
|ndependently replaced b Rl and R2 are

alternatively taken together to forma tetrahydr
furan ring, whereinwp to 2 hydrogen atoms in said

a etrahggrofur ring are optiopally replaced by -OR6
uncer sul gl %aE%t F&C %%ﬂ%%¥+?ns%?%@%EHO?$oh? give a

compolidd 08ENFofhlhi1s O, or

or a salt thereof;

and ‘

(b) reacting said compound of formula IV with a compound of

formula LGC(0)X, under suitable conditions, wherein:

X is a halogen;

LG is -OR'®; wherein R is -(C1-Cg) -straight or branched alkyl;
- (C2-Cg) -straight or branched alkenyl or alkynyl; or a
monocyclic ring system consisting of 5 to 6 members per
ring, wherein said ring system optionally comprises up to 3
heteroatoms selected from N, O, or S, and each RS

optionally comprises up to 5 substituents independently
-34-



-N(R 5)2; R4 is selected from hydrogen, -

(G -C6)-straight or branched al kyl, - (C -C6)-straight
wonrotriamobhed al kenyl or al kynyl, - [(G -C6) - st par@isLoo6017817

branched al kyl] -R7, - [(C 2-C6)-straight or branched

| .
sel?rd% efﬁ? Edyds]y@yi lstiﬂ%)?lghig ég)?rc%ﬁﬂ%?g%ﬁfi g ?k@iﬂcﬂf

strigdgiched dineasiiedaldanyiyl Jor -(CHOp-2 ;

b h | kyl N 8 -C
M) e bR b Rr o PO R B ksl RoP Fagmlg-
- NOfR &)@~ CaPé@k&ﬂ?Ssd(Cl—m@a(L@BS (BO8)(Cy-cH(-QLKy1,
7, -S(O 2N(R5 2, - [(C-CB)-straight or branched

al R§} NENC: o€ )--q I 12- O6) (t-Ca) ghtkyl) br &rxdied C(0)0 (Cy-
aI yl -or -al k ein up to 4 hydrogen atons
i l&eﬂ_a%%ygapay%%ﬂc‘ggl% or al kynyl are

n is @ptlpnglly agd undgpgndently replaced by -C=Oor Y ; Y
is selected from hal ogen, CN, N2 CF3 , OCF 3, SR8
each af GFR @A KRks, infRogndent Ry 85el ecbeBREBOBr hpRBOgEREh-CF3;

Sl S I hyd
S A L Sk 1 el
brabnmam edl kadrkenydr carlkaghm'ryl (G- pg[}sﬁgalght rar ghtanched

branghed gl k ht. or
SR Tl aﬂs}%ﬁ(r tigptned o ThailL Hr glnmyvil-
R7 &k kyr"; -N whé:&é?::rz a@ﬁ)le%tsﬁﬁlcﬁ‘m oF B arched; gl kenyl

or al kynyl] - Gg -stralght or branched
Carféynstmaght 0{(@7@3@@? atkalght; orl[ Graffehegtraight or

SR AT AoGa) = e ) (il gt o
\bhanehzedual kenﬂl hydragklynytqams CaOpaR 8f, saCfOpTkRL7,
(SR % R Rl Mo

-sx(égglazced@gy@g’) oga_rtral ght or branched al kyl, or
. -S(,O 2-R7 ; or two RS noieties, when boundtothe
R exu%éﬁeare alternatively taken together to form a

tetrahydrofuran ring, wherein up to 2 hydrogen atoms in said
tetrahydrofuran ring are optionally replaced by -OR® or -R’;

each R; is independently selected from halogen, CN, -OR*, or
-N(R®) 2;

R* is selected from hydrogen, -(C1-Cs) -straight or branched
alkyl, -(Cy-Cs)-straight or branched alkenyl or alkynyl,
-[(C1-C¢) -straight or branched alkyl]-R’, -[(C2-Cs)-straight
or branched alkenyl or alkynyl]-R’, —-C(0)-[(C1-Cg) -straight
or branched alkyl], -C(0)-[(C3-C¢)-straight or branched
alkenyl or alkynyl], -C(0O)-[(C;-Cg¢)-straight or branched
alkyl]-N(R®),, -C(0)-[(C2-C¢) ~straight or branched alkenyl or
alkynyl]-N(R%),, -P(0) (OR®)2, -P(0) (OR®) (R®), -C(O)-R’,
-S{0)2N(R%);, -[(C1-Cs)-straight or branched alkyl]-CN, or -
[ (C2-Cg) ~straight or branched alkenyl or alkynyl]-CN;
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Y

nitrogen atom are taken together with said nitrogen
atomto forma 3 to 7-nenbered heterocyclic ring,

wohereazn7sai d heterocyclic ring optionally conparus2m6/017817
to 3 additional heteroatons i ndependently sel ect ed

fhermeMh . uf toSa, hyiEhglh é%g%s in ¥REreENsHRAt Q1%y1,
hydrogen atons in any of said al kyl, al kenyl or

al Iqﬂﬂgﬂnyaix @mpﬂlwll wm@pmdm@érﬂdemn@/ Jrréiﬁmmijarbyly
-C—Oq_r 3 ele ed from-C(O - , -CH
B )OrHu, - CH2- ON, or CHZCCH each
is &Zlé@t@dnﬁﬁeﬁyﬁhwg% bewychibg, rimg Srshensrbere(o) &Y
said ring system ‘' . _each ring conprises 3 to 7

SO2R| ngViaR e %dépe‘ﬁ@@?\tl%ﬁ@ect ed fromC, N, 0 or S

each R$ '1Ss }%&@é&l& cﬁé ééi@c@é&ﬁﬁ%ﬁ&}@&éﬁd ftﬁmcd(élb)

R6

any I's optio repl aced w
stnan.gmpﬁhmmmeed)rmlkwl x epdcaeéd)wthasg@)t or S(’&J)lc]:led

SECTA R b S A (e R ot ”Ocyémlsfl?ﬁgalkﬂ] R,

- [ @pStem et £a 0ght 082! byahi€pbaceUk &Yy V1oreatRyRB1iSR7, -[(Ci-
i ndependent | ?{ﬂy sel ected from hydrogen, - (C
Co) rSEXPighEapghey 1dr Bl andHEd-Gikyitrarght or branched

al1drR 1Oy Shinahaft | Qi bra &ﬂe@a?' %EP&(LghtV‘BEer ntRchO 4

rogen atons |n any o sai al kenyl are
allet]lmm“I,l y [d6d-Cadeperafattd yo egw@bcbyahemglemrm

CE3.4, 7 OR 17 , S
A LN 7 0K 0N 7 U a.-zl%t?wé} 97 AT ied | by
c(d) mmd}y)ct% ptggaraltgﬁ;t 6r)bréﬁél@é@hélﬂén?&aaﬁhamkﬁhiﬂ|J -
S ral_%

—céo) -R7, - YO-(C1-Cg) -straight or branched
alkyl, -C(0)O-[(C2-C¢)-straight or branched alkenyl or
alkynyl], -8(0)2-(C1-Cg) ~straight or branched alkyl, or
—S(O)Z—R7; or two R® moieties, when bound to the same
nitrogen atom, are taken together with said nitrogen atom to
form a 3 to 7-membered heterocyclic ring, wherein said
heterocyclic ring optionally contains 1 to 3 additional
hetercatoms independently selected from N, O, S, S(0) or
S(0)2;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or ¥; ,
is selected from -C(0O)-CHz, -CH,-C(0)-0H, -CH;-C(0)-0-tBu,

—CHZ—CN, or —CHg—CECH;

each Ry is a monocyclic or bicyclic ring system wherein in said

ring system: ’

i. each ring comprises 3 to 7 ring atoms independently

selected from C, N, O or S;
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branched al kenyl or alkynyl; RO is selected from
hydrogen, or - (G -C )-straight or branched al kyl or

wOCusACH)72 cycl oal i phatic; and wherein up to 4 hguUusSg®r/017817
atons in any of said alkyl, or cycloaliphatic are

opt i opgl ﬂnarénelhaﬂd@p@m?n&wmgegkécsgleate&@reﬁ YN, 0 or

[0069] According to anof her enbodi nent for the procéess
Bor producing a conpound of formula Il : in step (a)

said suitahble hydr on_candi tions .cq | se one or
Pire SV Rl MR Ol Goledd SE Y o2 o
S\t aghe SOiye@ptﬁ@hgml?drépmatéde@thCS$obV@BtS(@)-

pol ar aprotic solvent, a non-polar aprotic solvent or
Hny niRtEPed BNEFRSPR ateuft 4Bl 82 EaRPRBRYSELHBsphage

%SE&WSEE‘ 983 8tn gdr? &h;%ﬁg' EnPLES ??cgégﬁic r§ngt ahLEem

action tehperatur In step suita
gpadoptbosal by reatacag bwi W'internedi ate of fornula

¥y With co nmu LCC( ri ses one or
each Ry & o]fm%?%erfrgo)efrfutgw %?f%t%*b?r%s}b%ée eI ected from
- (@A -pLPLEErSOINENS Bﬁa@@lﬁ@&lélﬁpiveaf DKC{C‘QQJ) Us@%aight or
thereof; a suitable inorganic or organic base; a

brapighegh|ad kegatltii on at nosphere; and a suitable reaction

EQPS ﬁtH o hog Qlogégoéﬂbﬁg LS Qﬂgt Bgrssﬁ‘?ogiﬂ?ﬂt or
or t ocess uci ng a conpound of formnu
Il a%@bmw@whﬁea@arﬁem&emﬂy heeplaced by

abotL et 0 bodtB2a00 ey WeF ghiThal | S4P LA metspion SRR

canpal?) saiggu'dt b€ set’vent is selected froma (C
1- C5) - strai ght .or br anched al kyl al cohol ; said aprotic
oIvewherglgeRecﬂédSﬁ&ﬂﬂﬁ%@-é§K€rfﬁVbé> 31 verltC1-Sal d

oot SRS SR SES Y 00en 025 o Dal e
sai d r edstamarndde idteaatitlr eort sa ldatrwelen about 200C to
R isagg&gcted from hydrogen, or -(C;-Cg¢)-straight or branched
alkyl or (C3-Cg)-cycloaliphatic; and
wherein up to 4 hydrogen atoms in any of said alkyl, or
cycloaliphatic are optionally and independently
replaced by -C=0 or Y.
[0069] According to another embodiment for the process for
producing a compound of formula II:
in step (a) said suitable hydrogenation conditions comprise
one or more of the following: a suitable metal catalyst; a
suitable solvent selected from a protic solvent, a polar
aprotic solvent, a non-polar aprotic solvent or any mixtures
thereof; a suitable reaétion atmosphere of hydrogen gas at a
suitable pressure; and a suitable reaction temperature; and
in step (b) said suitable conditions for reacting said
intermediate of formula IV with a compound of formula

LGC(0)X comprises one or more of the following: a suitable
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60Q0C ; and in step (b) said suitable solvent is a

m xture of water and an aprotic sol vent selected from
webthyl12z0et at e, i sopropyl acetate, n-butyl aceParais2006/017817

benzene, toluene, xylene, dichloronethane,

sold;e%m yoethane, fr%m Qr ?Jx%gfrnc %wa&r 0 4@'%% 1 W vent

et her, 1sopropyl ether tbut yl sal d
ornmmxﬁunnﬁznhﬁxﬁmﬁar@|suxhahiﬂeﬂhdngnnxnrqrrﬁnganmn1bnse; a

Su.ﬁrg%n% salg |norqan|ckE%%§ i s elect d fron1 Sgﬁﬁnd

temﬁgﬁhwﬁagtlon tenperature is betmeen about 200C and
bout 8Q0C_, [0071] According to another enbodi nent
E°°7°10r tﬁecﬁréé@gst@o@naiﬂaaacﬁwgoél@sﬁﬁo@ﬁa bhef prpaepgs for

h
proaublpncd, doHOERR3oFSMELAES 902 06 MPLeEOLel Bonpipog, one
or mote abouhelfedbywiegght pal | adi um netal on carbon sai d

roti solv nt |s.selected fro t hanol 0
in stBhotnd SBb gk 1 oERER I ¥ kol GoRECHECBaFBEREA P by Goue
30ty lweatichtat® 10 diSeP B 1 aaet@# @ oAl shi®amtdtoi: solvent
at nospher e of hydrogen gas i s betweenabout one to

is gshactagHiranr ostheFes- o rpiebiups; bapackaddatkdtt i on
alé( e-raé £ a{rp?uﬁ{q x?eqpc.m S'?Osoéiécoc@cpgf;{}oréoaqg es a-ntype

sai'd sui e solvent ' 1s a mxture wat er an
sola{mtii;l csasial \mactsejmamépMQtdmthMSatleydn’ogen gas at
[ o ro acet at e; [ reacti on at.nosphere is
P S oot oS S E desqpres and
sald;ﬂéﬁéﬁﬁdﬁiééﬁﬁ@ﬂ&%d%%,1éﬂEbé%%éhréEBﬁﬁ<Hb%fﬁ£ﬁ%@kﬂﬁﬁ
i s between about 400C and about 600C . [0072]

60°¢cerdi ng t o anot her enbodi ment for the process for

i 5e Q50001 S CHIROURLEGLIN 35| (B2t WGk ana
an car:tmtm,c ss0 I eapir cﬁelcEcsuﬂd/ehtom Setdmhyl aceeitad o) 1sadrtbpyl
acetate, n-butyl acetate, benzene, toluene, xylene,
dichloromethane, dichloroethane, chloroform,
trifluorotoluene, ethyl ether, isopropyl ether, or methyl t-
butyl ether; said reaction atmosphere is selected from air,
nitrogen or argon; said inorganic base is selected from
NazS04, NazC0z, KCO3, Cs2C03, LiCO3, NaHCOs3, or KHCOs;; and
said reaction temperature is between about 20°C and about
g8o°c.

[0071] According to another embodiment for the process for

producing a compound of formula II, said process comprises one

or more of the following:

(a) said metal catalyst is between about 5% to about 10% by
weight palladium metal on carbon; said protic solvent is
selected from methanol, ethanol, or isopropahol; said
aprotic solvent is selected from ethyl acetate or isopropyl

acetate; said reaction atmosphere of hydrogen gas is between
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reacti on atnosphere of hydrogen gas is between about

four and eight atnospheres of pressure; and said
woeamii2znm2t enperature i s between about 200C t orabmsk006/017817

300C ; and (b) said suitable solvent is a m xture of

aboWQt%hea%%‘3Edﬂﬁwaﬂq%t5@Eﬁ%@pﬁ%%éﬁnd¥jﬂfégﬁdyé“”and said
acetate or isopropyl acetat€; said reaction atnosphere

resic ion demmpratomeniitsr dpdweamdizaitd 288ctipoabout 40°C;
andt €Mperature i s between about 400C and about 600C .
d[0073] Accordi ng to another enbodi nent for the process
(b) sdbd pubdablagsaleenpoisdaohikenmul afl Watéa)andi gnmepabtic
catal yst. i s about 5% by wei ght palladiumnmetal on

solygior IRhsfetirom SHHY lafitiat & A% eitoRmoRsthycetate;
saidC %tc%lo??'adcn[c%ﬁ‘ﬁ{éx@ 1 ISRharss oy q’fl%béi@%f %\rgon;

about six to sevén atnospheres of pressure; and sai
saltdenm@nmame: msEhdt s28€ctat fdym Ne80sui 2adl seald

vent, i xt ur.e wat er and_ .an roti.c e
rea i PR | o ST Ao B Y SheceBRRt BlrG:
[0072] eact AeBoatiagpber enbshéee! egbedihens Abkr agenprsaesS for
i norgani c base is _selected fromNa SO ; and said
produgEagt ¢ oROTBAPBHaP fir EOFEUABOLE:500C . [0074] According

(a) sé?dazHQEQ@cSEQQ%HEEE éﬂéul':h§° pBQC%é[%gﬁ‘Br Pi@g&?gﬂgmétal

conpound of formula : said neta cata
on.a@mhpnﬁ%ﬂgAdmagyntqnﬂdqihanhrmﬁzﬂthuﬂ(&ndt&tdBOﬁﬁwbt)

rotlc solv S i sopropy. at e:
R L e L S S
an@%mg@%tﬁtﬂiébﬂéﬂfﬁlﬁr@ lﬂr&es!sin&iml&ncﬁmd xam:tilbﬂn said
sui table solvent is a mxture of water and_an aprotic

LeMRGRASIT & ol o ALY IFDARBBPrdhY tacéPrue; 39aFd #@@ct i on
(b) sé‘iﬁoéﬂbﬁéﬁ bsségbgﬁtzegsféoﬂh@ch% 988, gé@leg Lhar 98NLBrotic

base 1's se ecte rom Na2SO sai reacti on
solvenmperstleced ﬁirbnmtet‘mﬂc acqdtas|oAccormioy t cacetate;
safa1re§¥£fggxé mosp Jfg fgméé¥é§§§g grom nitrogen; and said

reaction temperature is between about 40°C and about 60°C.

[0073] According to another embodiment for the process for
producing a compound of formula II:

(a) said metal catalyst is about 5% by weight palladium metal
on carbon (50% wet); said aprotic solvent is ethyl acetate;
said reactiqn atmosphere of hydrogen gas is about six to
seven atmospheres of pressure; and said temperature is about
25°C; and

(b) said suitable solvent is a mixture of water and an aprotic
solvent selected from ethyl acetate or isopropyl acetate;
said reaction atmosphere is selected from nitrogen; said
inorganic base is selected from Na,;S0,; and said reaction
temperature is about 50°C.

[0074] According to another embodiment for the process for

producing a compound of formula II:
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produci ng a conpound of fornmula Il : Rl6 is a

nmonocyclic ring system consisting of 6 nenbers per
woiow/12x1erein said ring systemoptionally conmpCras2006/017817

to 2 heteroatons selected fromN, O7 or S, and each

(a) sRi& ﬁQEéQnéEE¥19QEDEES§§OHQ %9 E%AH %hEuﬁﬁﬁiadlum metal

i ndependently sel ected from raight or
on [grearired Sk et Jor fadiR)apratic [s@ﬂ]«fﬁnm@cﬁ)rmcngrctmfl

ther_ e od| nt for th roces fo rodu0|n
e B o AR, MO OF et e 1 aboue

12-0 igHial |ahd egid sidigai tird 1%1@&11&1@11%:, and
i ndependently selected from (C 1-C4)-straight or

(b) spianeneBalilRyPOLERNECHS) A- RixLOOP7PLAYREREI AR 80 aprotic

Iﬁ¥§m QeSS I HS
SOlségr?rIp%E‘S{]edl of for %Oﬂllb%f% isap é;ny ﬁn%gé%]
atm@ca‘gd"r&:hmgst G5 eglrent thes feammdurtemigémf saied pnrrm::mjfa)rbase is
a ound f fornula || IS zero; qb
A DL ARRSRE nerd 5= Par Hractton rafpdrariFany Sbout
70°i.ng ; and RO is hydrogen. [0079] According to another

enbodi nent _for the process for producing a conpound, of
[0075ﬂornuﬁacpr ipgj te aBpgherlepporpmpatsépEctbg Pregpss for

aubydgogen | ng€ enyl; and the other of Rl
produtdfbyd tomy {ég%ie ffrkgkfml“u%%, _CH2CN, - CHRCHRCN,  or

R® ig. €}mhﬁ6byQIiB)2ingosymhemebnnaisamngafaﬁemEmbeMS per
rlr%gg,gﬁ%}er L0 f Jéinrajﬁg;{ :ﬁ%}sra ;jcngf urawl%?gér%)yisgsndup@to 2
‘het(es)cébﬁi‘ﬂ@@@l&iﬁbéd EAA080] ACH B NGdd &t hee

enbodi ment for the process for produ0|ng a compound of
opFigEllly |qomprises up to 5 substituents independently
selected from (C;-C4)-straight or branched alkyl, or (CHy),-
Z.

[0076] According to another embodiment for the process for

producing a compound of formula II: .

R'® is a phenyl ring optionally comprising up to 5 substituents
independently selected from (C;-C4)-straight or branched
alkyl, or (CHy),-%Z.

[0077] According to another embodiment for the process for

producing a compound of formula II:

R'® is a phenyl ring.

[0078] According to another embodiment for the process for

producing a compound of formula II:

Yy is zero;

R' and R? are taken together to form a 3-tetrahydrofuranyl
ring; and

R’ is hydrogen.

[0079] According to another embodiment for the process for

producing a compound of formula II:
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Rl or R2 is ethyl; and the other of RL or R2 is
-CH2CN, and RO is (S) -nethyl. [0081] Step 1 and Step
wa 28bshiozhiveent s: [ 0082] Accordi ng to anot her enbodiusems/ 017817
for the process for producing a compound of formula
v is Jdro .sald compound of formula V : Vis prepared by a
process conprising the steps of: (a) reacting a
R! or aénpsuadleétécdarfnmra Mdregeh, anphogenethehgent pbenul ;

s} B B SR SRURN L OGN SN ndel sl L 5

-CH}&IchNand;x( bL)CHEﬁ@GHﬁ(l‘}&)éal drconpesnd af 4:04MA a4 ldaken
or a synthetically acceﬁ tabl e anal og or derivative
togﬁﬁbeéof:o Pre a éoﬁﬁ‘éﬁﬁ verofgranya mRiesyigand
9 %git Q cal abl,e,a or, I5iy V.3 $ lﬂr%r ,
R er %Isehll ta Ixeﬁ%gﬁglﬁt 6] (%3 %IEEFII%‘I XO\/\%grS ei ny%% t%?;l
[o080al ogzmco:yimngs meranqth%r oasmkdelmsmseﬁcact@mbfpmness for

dr ogen, hyl henyl ; and the other of
PJ—”O‘fluc‘%nﬁéb|r<’=(‘1J I?P%u |°efct I‘Hjo?nf - CH2CN, - CH2CHRCN,

R' or @ 16HRNEH2CGERG) €ne Othwbepei R Pér@(?dlBZ -aechiakend
H;)'\gcg}ether t o forma 3-tetrahydrofuranyl noiety; RO i s
R’ is

rogdiyl(-S) -methyl , (S) -ethyl , or
(SJ-hydroxynethyl ; each V1 i s independently sel ected
fromhal ogen, NO, CN, OR12 , OC (O R13, OC (O R12
[0081] OC $3p CRE3d e O BRIAim&@£0O) N(R13 2, OP (O

oosaf i dor S0 o e B £ 8 - Y e
produ£§§g1ac&6%p&5@¥ ofCK6}m&ﬂ§ 1T, said compound of formula
V:

Wy
N~ F Y
RE O R?

v

is prepared by a process comprising the steps of:
(a) reacting a compound of formula VII with a phosgene
reagent or a suitable phosgene reagent eqﬁivalent, under

suitable conditions, to prepare a compound of formula VIII;

HO. _R! x'._o._ _R!
Y — Y Y
R? O R?
VII VIII

and

(b) reacting said compound of formula VIII, or a
synthetically acceptable analog or derivative thereof, with a
compound of formula IX, or a synthetically acceptable analog

or derivative thereof, under suitable conditions:
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A0 OR13 , NC (O (O RI13, NC(Q (O R1Z , NC (O
C(O OR13, NC(O C(O NR3)2, O NR13 2, (O
WwOIR@RLEZ207R13 , C(O) N(OR13 )R12 , C(NORL3 ) RL3PCT/US2006/017817
C(NOR13 )R12 , N(R13 2, NR13C(O R12 , NR13C(O RI13 ,
NR13C(O R12 , NR13C(O OR13 , NRI3C(O OR12 ,

NR13C( O) N (R13 2, NR13C(O 3 , NR13SO2R13 ,
NR13 NRlSSDZN( R13 2 3 R12R13 , N(OR13
JR13 N( 13 JR12 , P( LN 3 IN(R13 )2, and P(O
(0?13 wherein each R12 i s B’nnonocyclic or a

bi cyclic r| ng systemconsisting of 5t o 6 nmenbers per
ring, wgpetein said ring systemxoptionally conprises up
t 0 4 heteroatons selected fromN, 0, or S, and

wherejyferein a CH2 adjacent t o said N, 0 or S may be

x* is

#é Ied wth C(O ; and each R12 optionally
conprises up t o 3 substituents selected fromRI11 ;

y is mbeoein each R13 | s mdependently sel ected fromH,

Gl-. 4 str branched al kyl , or _(C2-
: Or(ﬁréh gI%el(ﬁC %}éﬁe tﬁ‘yééa%f %@nyl'

and®RHO R HSk Qsmmll §§SRa :Sé;lbs?éléél@é@& theh Leufdhd ;-cu,cN,
wherein Rl4 is a nmonocyclic or a bicyglic ring system

~CHp6HsG Nt | o ofHAV (BL6Hmbnbers Wiareim®R wher & nas@i gaken

O TR TG Ao o

R’ is ddjcdwosadnt o(Skimkihyl 0 8) -Stimybe subss) {M@KbMé]thyl

Q; and eac otlonal conprises up to
cach T | fiSeresdentions Ve ba Dege T &S o, or™
oc @A)R'8! r@t@bsR@r bbqoq‘bg@ ald@/domﬁ”( C 8c8)nskiaLght

OP(0) (OR™),, SR, srR'?, S(O)R', s(0)R', s0,R™, SO.,R'?,
SO.N(R™),, SO,NR™RY, s0;R™, C(0)R™, C(0)0orR*?, C(0)R™,
C(0)OR", NC(0)C(0)R™, NC(0)C(0)R'?, NC(0)C(0)0OR™,
NC(0)C(0)N(RY),, C(O)N(R™),, C(O)N(OR¥)R", C(0)N(OR)R*?,
C(NOR®)RY?, C(NOR®)R™2, N(R¥),, NR3C(0)R'?, NR3C(0)R,
NRC (0)R", NR™C(0)OR?, NRYC(0)OR'?, NRYC(0)N(R"),,
NR™C (0)NR™R"?, NR™S0,R'?, NR?S0,R'?, NR™S0,N(RY),,
NRVSO,NR™R™, N(OR™)R'?, N(OR)R'?, P(0) (0R®)N(R™),, and
P (0) (OR™)2;
wherein each R'? is a monocyclic or a biC:;fCliC ring system
consisting of 5 to 6 members per ring, wherein said
ring system optionally comprises up to 4 heteroatoms
selected from N, O, or S, and wherein a CH, adjacent to
said N, O or S may be substituted with C(0); and each
R*? optionally comprises up to 3 substituents selected
from R
wherein each R is independently selected from H, (C1-Ca)-
straight or branched alkyl, or (Cy;-Cs) straight or

branched alkenyl; and
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or branched al kenyl, 1 ,2-nethyl enedi oxy, 1, 2-

et hyl enedi oxy, or (CH2)n-Z; wherein Z is selected from
woabmgem72CN, NO, CF3 , OCF 3, OH, S (G -C4) - atkyis200&0 7817

(G-C4)-alkyl, SO2 (G-C4)-al kyl, NH2, NH

aMNsup that
“%%a AR e 9%*%%%% IS o
(CiLsO.434 al kyI wherein nis 0 , , or 4 ; and
wherein RL5 is,ap ani no prot ctln rou nd wherein
any GRS atom 19 angoRASYE l%p?go%a?fgy?gbizaﬁéﬂgb?y%tem
v S, SEonSReil 08 sNEE sCARmBEKY! per[ 083], wherein
Accordi ng to another enbodinent for the process for
produci agid C@npoalyrét@fﬂ pokionally, compyifescEpsto 4
conprlssone | gwi pg NSt ( :
sai d ph Slﬁ(e)ar 8@5@% |s ag %81& %00 Btoo?siﬁbgut sgd %%%ereln
sol ution Qﬁz phasgesst i tot shl@ne, Gavbd Sum&ga]béesubstituted
condi tions conBrl se a suitablg solvent selected froma

t

nonpol at1&pr 6t(Pe s BPFe RPCha Rs i PRI o0 garf UpESRES 4P t°

sui tabl ¢ LeRchk QN ALRPIRARLEndRNSY ! BbR e G hOR, (Cy-
tenperature; and a suitable reaction tinme; and in step

(b) sai d4)5t|$t3a@19ht0ﬂdlbr@ln@h%@n@lkzé: 05Ul €atffe straight

sol vent _se ecte fr otlc S t|c
T 2=
sol vent ,05r glr es & r{Ff 1azs§‘|e;éa I enl%n%&r i c "or

or gani celwgeenédiu:bctyabloe r(e:m@”l{zn at rmsphere a
. sui.table reaction tenperature; apd a su:LtabI e reaction

time. [008H1eRRERIEi by TRLERoTRhert Fhbbat ARRE £ O t e

process for pgQdugkpy, 30}?0@6&{'1@49%&9{9@“' 80Yc,- @@l—%lkyl
process conprises one or_ nore of w
step (a) sai @%H@Sg@m)e—ale]aglentlﬂfﬁzs é@dtﬁh 84 utlﬁbfﬁl-

of phosgene in toluene; said non?ol ar aprggl c sol vent
i s Cs) —alkyl)z, N((Ci-Cs)-alkyl)R™, COOH
C(0)0(C1-Cy)-alkyl or O(C1-Cy)-alkyl;
wherein n is 0, 1, 2, 3, or 4; and
wherein R'Y® is an amino protecting group;
and

wherein any carbon atom in any R'? is optionally replaced

by O, S, SO, SO,, NH, or N(C1-C4)-alkyl.

[0083] According to another embodiment for the process for

producing a compound of formula V, said process comprises one

or more of the following:

in step (a) said phosgene reagent is about a 10% to about a

30% solution of phosgene in toluene; said suitable
conditions comprise a suitable solvent selected from a
nonpolar aprotic solvent; a suitable organic base; a
suitable reaction atmosphere; a suitable reaction

temperature; and a suitable reaction time; and

in step (b) said suitable conditions comprise a suitable

solvent selected from a protic solvent, an aprotic solvent,

-43-



. . . i di ne-
tol uene; said organic base is pyri ;
g;ﬂézeogﬁi ?;bl e reaction atnmosphere is nitrogeOT/@K2006/017817
W02argon' sai d suitable reaction tenperature is betmefpon
about 200C and about 600C ; and said szétﬁblssre?ﬁ
| T eneabou - 0, akout ours; in '
Orlmexterbgg?ﬁ sﬁitgbﬁeégggg?g%oﬁs c%n%%?sgrao§gﬁﬁéﬁlbase, a

it 2 ' ; i i Jkhabl e
(BRI it afsurviire: cogant comaseregceapantc
o a2 grt BBl EoaCriCE g L abl o
[00‘83& venfcgoxting (tm]al:do&e&]xa W%Sﬁ fg’éf&%tﬁlr gatri opess for
: tic solven er _ -
prodi¥eR BanelaR ol cCera: - Sadaproriess pghti des one

[ - but yl
t.e, isopropyl acetate, n-bu
. msebeofedhggﬁggﬁgﬁg%gruene’ xyl ene, di chl or onet hane,

in SgggthI?tﬁsbéﬁhﬁné?loéﬁle@eoﬁfeagentr iifs: atagq:;o%ugt@%érsg&@aéﬁgn of
pﬁﬂgyﬁhe!ﬁﬂ”ydﬂaéné¥zg%;g:ﬁ?ﬁgﬁi%%¢ggﬁg£&qqggxyémbZﬁ{B,

I norganic base 1s'’s

PO OF NaHORrR;; KHGQ Bhrdhadd L Qdsaid .
quiqz g c?g at nos nﬁ:ére i s :s)oel] ect ed ]_dfg_rgc;e'mlg g}rnllcf%eg?rf’ad&
Sl%?c%o i saeﬁgtﬁgg‘ctaitﬁ}?st@ﬁ?& a{sljmur@tq@i oexe rabxgwmge ns%q
Suamdbabomba&GQGn;t?ﬁﬁg%%ﬁ?u%ﬁﬁ%%E%%wekﬁogéPuﬁcégfgiﬁgd
. A : .
abggggh8§gég;ga%g§iﬁﬁﬁﬂit@blehEe@ﬁﬂﬁ@ﬁStiﬁé Péoﬂ%?gggnaabout

0 V., in step (b) said su!ta
! ggFegE?dﬁﬁé?Erggg%%ﬁFFSes wat er and tol uene; said

in sqqgnk?*ﬂaaﬂgnauﬂﬁabméE?éf%%ﬁ{ﬁ%%{ﬁﬁﬁ%giﬁéfﬁ?%ﬁgg%%ﬁg]
so?tﬁggfg %Eg%%gsngﬁgggbég prgauigabdéeeaatbﬁmthbggtL:r
cove ematingnden dojiseqn QORcCEEEr I Lo SN
SU$B7O Ig££a9t§gni§imﬁtoah@esaid suitable solvent mixture
comprises a mixture of a protic solvent and an aprotic
solvent wherein said protic solvent is water, and wherein
said aprotic solvent is selected ethyl acetate, isopropyl
acetate, n-butyl acetate, bengzene, toluene, xXylene,
dichloromethane, dichloroethane, chloroform,
trifluorotoluene, ethyl ether, isopropyl ether, or methyl t-
butyl ether; said inorganic base is selected from Na,CO0s3,
K2CO3, Cs,C0s, Li,CO3, NaHCOs;, KHCO;, NaOH, KOH, LiOH; said
reaction atmosphere is selected from air, nitrogen or argon;
said reaction temperature is between about 20°C and about
80°C; and said reaction time is between about 30 minutes to
about 24 hours.

'[0085] According to another embodiment for the process for
producing a compound of formula Vv,

in step (b) said suitable solvent mixture comprises water and

toluene; said inorganic base is selected from NayC0O3; said
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[0087] According to another enbodi nment for the process

for producing a conpound of fornmula V: y is zero; Rl
wandoeR220aee t aken together to forma PCT/US2006/017817

3-tetrahydrofuranyl noiety; and R9 is hydrogen, or (S)

react%glgxt anosbﬁggé] 14C %%‘i@bﬂ@dt @r@ﬂohlﬂgfoégﬁ‘)dbg@at rEQE:t:Lon

process f produci ng a conpound ornmul a
tempenatﬁ2e|$ssebeuteaof¢onaﬂ@d&@g%nreamﬂigm,tgmeyiSObetween
bout QHByL and the other of RL or R2 is selected from-CH
abouts BN, - CH2CH2CN, or - CH2N(CH 2CH3)2; and R9 is
[0086ydr ogenao@aih§) tomahbyher| 6RBOHiAenEr dorgthe pRotkes for
enbodi ment the present invention provides a conmpound
produ@ﬁngoanep@}pvandvgfoﬁoamgéﬁtVt hereof, wherein: Qis N
%t 1s9%%n ngach of Rl and R2 is |ndependently sel ect ed
from ydrogen -CF; - (G-C6)-straight or branched
[0087alkyIAceo@61ﬁgcep asbthbghémbpdbmanthédrathenpkooess for
3 g % tralght or branched al kyl - -
pro ufeé 2¢ ch’mP PP% SF™ran¥hed al kenyl or al kynyl] -
y is ggrgr -R7; and mhereln at | east one of RlL or R is -
CB) strai ght or branched al kyl - [(C
R' an R%prﬁ g froerher Hed f&l%rﬂll3‘dietd1 qfwRmGr

m01$%§ (fln up to 4 hydrogen atons in any of said
1, al kenyl or alkynyl are optionally and

R’ 1s|hﬂ@p@@dmntby (eplacedyby R3; or RL and R2 are

| ternpati ken toget her t forma tetrahydrofura
10088, o' RarpFEroLEY 878 Hydr OERTATERE EReoatid Prodess For
produh@h@aayébﬁb%h%@,anqcﬁﬁﬁlﬁpwiona||y replaced by -OR6

) -R7; each R3 is independently sel ected from
R orh]&? @g‘erse]@q:tecb:&p:o%r ydrogen, methyl, ethyl or phenyl;

and the other of R or R? is selected from -CH,0H, -CH,CN,
-CH,CH,CN, or —CHoN{CH,CHz),; and

R’ is hydrogen or (S)-methyl.

[0089] According to another embodiment the present

invention provides a compound of formula Va:

Va

or a salt thereof, wherein:

Q is NO; or NHj;

each of R and R? is independently selected from hydrogen; -CFi;
- (C1-Cg) -straight or branched alkyl; -(C2-Cg)-straight or
branched alkenyl or alkynyl; -(Ci1-Cg)-straight or branched
alkyl-R’; -[(C,-Cs)-straight or branched alkenyl or alkynyl]-
R’ or -R’; and wherein at least one of R' or R? is
-(C1-Cg) -straight or branched alkyl-R’; -[(C2-Cs)-straight or
branched alkenyl or alkynyl]l-R’ or -R’;
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-N(R 5)2; R4 is selected from hydrogen, -
(G -C6)-straight or branched alkyl, - (C -Ce)

woebtteanygitk or branched al kenyl or al kynyl, - [ PCT/US2006/017817
(G -C6)-straight or branched al kyl] -R7, - [(C

C6),- st raight h K I
W%é (e))n up[ (t% 40(%;3/ O%%% %tcé or g?%nc ed aI@LOB]yC% _%6(0)
- 1 %e@yC6drsalmiahl arebopntdedl by kengl mdepbiwlayt}y
( (G -Cp)-straight or branched alkyl] -N(R 8)2
, r@i@?‘ed PYCR2L @9 -strai ght or branched al kenyl or
abkynyl ] P CR&_);@theP £8) £66R8% (R 8),
R and B ?ﬁ'é a%%%%%g\éel\ﬁ ﬁzglel(t (& 08) - stralgnt or
tetbahﬁdheﬂuaakyr}ngcwherem[(IE poCB) hygtlrapght agpms in said

a ken t
tetﬁ?g}’%ﬁgguﬁ?]&nﬁ Fﬁ gﬁ ys{g%l aykyéggg[géeny? (Or% or -R';
each r@l K)énihdébén@léhtq_@msle)le&lﬁédj Hdepe hadooley ,r e, ac—@d&%yor
=Oor Y ; Y is selected from hal ogen, CN, NO2, CF3,
-N ( i3, SR8, S(OR 8, SCPR8, NHR 8, N(R 8)2, COOR 8 or
h ndenid, yesel HE O el eges
R is QF%EC %l- fs%t%ﬁaﬁlgrﬁ%?%%br aﬂcﬁe%le’s)alsﬁ(%% (C - 2
alkystral(gbwfcar—sim@sd ca1 mcmd aﬂlﬂsmw, or alkynyl,

(4,-.Co ght r nc vl -R
_[(% %‘3) s% err acﬁk b or al[k(yﬁyF% %falght
or b&éﬁciaedoéhk&hw gt aahckrymly]l]=@N -[c(@)2~p(c)l—sjsf;asghalght
branched al kenyl or_alk

0| \t/: ékﬁ - st rah egéﬂ
or hirapearchedkaiidyl | C(éﬂazr[( zr‘%@"f‘%ﬂﬁ?)l t‘raﬁ?“g;HiP c
| |
DB ) OGO it L4, or by
alk106N-(&Pi ai gt (@r- bf%aaédsar&egyt or bmyﬁplep alkenyl or

alkgfclg{géﬁgdiﬁsw %@)?B;Réz'[(%%g‘?&gt i éhft b:H;ngLed

—s@ kRmyt) O -l jeynwk] -strSid) @ mﬁn@@dsumygmcmr or -
ranched al kyl, or -S(OQ -R7;  or two R5_ noi eill es,
[ ((boGrk-3oratahsape Prenderd atepny hrer takewy beth er

{gﬁ{apeﬁg'g nt&f&Gﬁ{}dmgﬁt Qt&qma 3n{0o¢- BRABeReRy 1,

erocyc ICcC rin rein said
alkenyl or alkynyl are optionally and independently

replaced by -C=0 or Y;
Y is selected from halogen, CN, NO,, CF;, OCF3, SRS, S (0)RE,
So.,R®, NHR®, N(R®),, COOR® or ORY;

each R® is independently selected from hydrogen, -(C3-Cg)-
straight or branched alkyl, -(Cy-Cg)-straight or branched
alkenyl or alkynyl, -[(Ci-Cg)-straight or branched alkyl]-R7,

—[(Cy-Cg) -straight or branched alkenyl or alkynyll-R7, -[(Ci-
Cg) -straight alkyl]-CN, —[(Cz-Cs)-straight or branched
alkenyl or alkynyl]-CN, -[(C1-Cs)-straight or branched
alkyl]—OR4, -[(Cy-C¢) ~straight or branched alkenyl or
alkynyl]-OR*, -C(0)-(C1-C¢)-straight or branched alkyl, -
C(0)-[(Cy-Cg) ~straight or branched alkenyl or alkynyl],
-c(0)-R’, -C(0)0-R7, -C(0)0-(C1-C¢)-straight or branched
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heterocyclic ring optionally contains 1 to 3
addi tional heteroatons independently selected fromN ,

w0 2006822075(O) or S(O 2; wherein up to 4 hydrogemustmam®i7817
in any of said al kyl, alkenyl or alkynyl are

alk%é&t' agald) qn@ZLm&p@&d@ﬁM cslen&m&d)éga&ﬂdgrb

is selected from-C(QO
alkygyl1o- r@dO)aem}m)@rtna@mltcm ber@m il kyl, or
-5 (FoRyel e 8o hloyplic 1dng 2ol e Hd 24l

Ag systent 1 i'ng conprlses r| ng a ons
nitrdepe atent, | preeltetieed dogearer, wilth &aird Su.trrdgen Hrom to

nore than 4 ring atons are selected fromN, O or S ;

form ja 33y FAMERRSHE oA NSF IV ldCe F iR h WRyein \Baighy
het%r‘o%yQ}ltl'co'ia.LHgy JRRlRead Mddh Rl Qs ar t%( 9 gadiNd dhal

to0 3 hydrogen atons I n said nonocyclic ring system
hetar@admnson@ldepemeﬂfﬁr&d@d spl e¢tededotorR,i ©, S, S(0) or
S(d ndependently sel ected from hydrogen, - (C
fCA) strai ght or branched alkyl, or - (C 2-C4)
whétai ghtip Oto bi anghedgahkedyhs y\ﬁeaﬁjy No8Psh@ddalkyl,
hydrogen _atons _in any of said al kyl or al kenyl are

opﬁl&%xly Odn ¢ LA e itesh t9BF 1@ ldae @15y I RpEfleraNly

SR, S(OR 17 , SRRI7 , NHR 17 ,
N(R 7)2 % orr OR17 ; wherein RL7 is selected

R® is fsahedheit dhem C(mmg;}, stOHat-gh0) oPHbr afiEhed (@) +§t tBu,
}é -C )-straight or branched al kenyl or alkynyl ;Ry is
~CHes(Bet 88 FEBmfdfogen, or - (G -06)-straight or

each RJ a{@laegncﬁi&sg}clof c (& %f@}cfy&'flﬂ&é %ﬂ:%m WHELEIA UP said
to 4 hydrogen atons I1n any o f sald yl', or
ring system:
i. the ring comprises 5 to 7 ring atoms independently
selected from C, N, O or S;
ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH; is optionally replaced with C{(O);
iv. any S is optionally replaced with S(0) or S(0),; and
V. up td 3 hydrogen atoms in said monocyclic ring
system are optionally replaced by V';
each R® is independently selected from hydrogen,
- (C1-C4) ~straight or branched alkyl, or —(Cz-C4)-straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl or
alkenyl are optionally and independently replaced by
halogen, CN, NO,, CFi;, OCF3, SR, s(0)R'Y, sO,R'’, NHR',
N(R'7),, COOR'” or OR';
wherein R is selected from hydrogen, ~(C1-Cg) -
straight or branched alkyl, -(Cy;-Cg)-straight or
branched alkenyl or alkynyl;

-47 -~



cycl oali phatic are optionally and i ndependently

replaced by -C=O or Y ; provided that; (a) when Rl is
woydisngammzand R2 is CH2Ph, then R9 is not CH2OR8T/US2006/017817

CH2CO2R 8, CO2R8, CN, or C(ONH 2 ; and provided that

R’ is (e dalddvhgn ., e epgladedsc£h) ghet ¥l b2anched
(et hoxycar bonyl) -1- (3-nitrophenyl) allyl carbanate;

alkyd) oret(¥zrCoktspgrnglirhaBiqi t r ophenyl
carb ; I - (e Xyga -1-
PEERE OB o) i usfuabens. b or AR ap gt ox
( 3-idIreepihempalt 1 aretdey logariaiatls;, et iffdepairdddn t2-y
(et hoxycarbonyl) -1- (3-nitrophenyl) -3-
ox FERAAES BYatEC. 90F90] According to anot her
provi&8Roghgent the present invention provides a conpound

of forlrru a Va: Va or a salt thereof, V\,heregn: Qis N2 .
(a) whenHR, jemadivdfodrn amfl B iis CHdBbentdbean| §° st exttedH0R?,

CH%K%§$83¢$%g{?g$giE&ngPRgﬁécjégﬁ)_Straight or branched

ht “or branched al kenyl or
provid@tfyohht théCrollowhhgatghiboandbr anehedcalbyl; R 7; - -
[(C 2-CB)-straight or branched_al kenyl or al kynyl] -
(B)  metRyl. k7 (mgRRoHWerEPPEL) réasf BhETBPRREYS) R2is -

(8588 rBEmaLGht or branched alkyl-R 7; - [(C
Z-C%)-straight or branched al kenyl or al kynyl] -R7 or
(c) mFhwhelehndupxyol4(hydibgephanphdpirapahyavbanard;

, »al K | or_alk | .are optionall n ' .
@ B A SURERY ey Spr BTy RS- AT R BBfyyacarbanate,
(e) atheglnaibuel y-hakespheael haetholtarbamatet r angdr of ur an
ring, wherein up to 2 hydrogen atons_in said
(£)  eBhyYinyal 8ERPERCRATRGRY! & bpl PoRAFFGPRERYALad by - ORG

8%kobf¥ylcarbamate.
f0090] According to another embodiment the present

invention provides a compound of formula Va:

or a salt thereof, wherein:

Q is NO; or NH;;

each of R! and R? is independently selected from hydrogen; -CFs;
- (C1-C4) -straight or branched alkyl; -(C;-Cg)-straight or
branched alkenyl or alkynyl; -(C;~Cg)-straight or branched
alkyl-R7; -[(C,-Cg)-straight or branched alkenyl or alkynyl]-
R’ or -R’; and wherein at least one of R! or R? is
- (C1-Cg) -straight or branched alkyl-R’; - [(C2-Cg) ~straight or
branched alkenyl or alkynyl]—R7 or -R’;
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each R is independently selected from hal ogen, CN,
-OR4, or -N(R5)2; R4 is selected from hydrogen, -

wWOQQCh06@82078t r ai ght or branched al kyl, - (C -Cs) PCT/US2006/017817
-strai ght or branched al kenyl or al kynyl, -
WhEaER) ust £8i @hhyegogéﬁngesﬂsahhylahy B, sal[i( Gix
-straight or branched al kenyl or al kynyl] - ( 0
- [a(I(BleI%l) -t reglikghty lorattsr anpghiehaal ky 1gnd J@ld@endently
[(gge ralqjg aor. branched al kenyl or al kynyl], -C
(0P ¢r&Fght or branched alkyl] -N(R 8)2 ,

R} and &4 @ke a[l(t@rl‘ra@i)veﬂtyr dalteln @oderanrahes adiernyal or

al kyn -N(R 8)2, -P(O (OR 8)2, -P(O% (OR8) 8).

tet q@ praxs(@n@,N(x@le\;ce}n g (t@ qq@rgmtq;ps in said

rﬁﬁﬁ}gﬁﬁ:ﬁ'ﬂ nor a%)ko J][dkrglélefﬁe%irée%@u orOR or -R';

each Rychr@gﬁlﬁmmemmaarwebéct&ai dfmrkyhalesh@enymNor OR , or
ynyI are optionally and i ndependently repl aced by
E)or Y ; Yis selected from hal ogen, CN, NO2, CF3,

R is %1&t&88fr@ﬁcﬁﬁ§og§@%(cﬂ\“d% 85t NaRgB:2 0rOBERn8hedr
: each R5 is Independently selected from hydrogen,
alk}ztla O CsirﬁFﬁﬁ%ng B¥ dpeweghaf kgl kenyl cor alkynyl,

—[fﬁﬁ@si %E?éﬂ&ﬁt%r%?%ﬁ@ﬁgﬁ %fﬁ% ?7 al M’é‘%‘ Gplistraight

strai ght or branc
or E8jclsid aﬂdmnsol dor aridhed Xl —kFe7r)y1-C<b©) al[kszmns]) -sRZaight

or PO 1 o ek s catall

al]{drgl &) -Sliepaht, orc m)a-nlcde@b kéﬂzl’algyﬁﬂ or Efrgnched
- -stral ght or branched al %’éﬁh yn -

alksél(@} e =C69) si (G g ‘értI@rl @l@@}w[l or
h I | | |
am@%@ﬁfﬁ“ G LSRR s 53?%6 i‘téﬁz@w or
-S taidRedal kyl cl—csqea;tfhlghe aros;caachadglaukgm -CN, or -
hed Ik
(o a5 it SR P oPraraketen L kPRy T Ob Allyey 130 or
{merBonmbetbea nYaedgbauRdohs thea®@Rf said alkyl,

alkenyl or alkynyl are optionally and independently
replaced by —-C=0 or Y;
Y is selected from halogen, CN, NO,, CF;, OCF;, SR®, S(0)RS,
SO,R®, NHR®, N(R®),, COOR® or OR®;

each R’ is independently selected from hydrogen, -(Ci-Cg¢)-
straight or branched alkyl, -(Cy-Cg)-straight or branched
alkenyl or alkynyl, -[(C1-Cs)-straight or branched alkyll]-R’,

- [ (C3-Cs) ~straight or branched alkenyl or alkynyl]-R’, -[(Ci-
Ce) -straight alkyl]-CN, -[(C;-Cg)-straight or branched
alkenyl or alkynyl]-CN, -[(C1-Cs)-straight or branched
alkyl]—OR4, -[(Cy-C¢) -straight or branched alkenyl or
alkynyl]-OR*, -C(0)-(C1-Cs)-straight or branched alkyl, -
C(0)~-[(C2-C¢) -straight or branched alkenyl or alkynyll],
-c(0)-R’, -C(0)0-R’, -C(0)0-(C1-Cq) -straight or branched
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RG

S((%

nitrogen atom are taken together with said nitrogen
atomto forma 3 to 7-nenbered heterocyclic ring,

woheresaizzn7sai d het erocyclic ring optionally conparmus2m6/017817
to 3 additional heteroatons independently selected

alﬁylomJ& 0)&-[ %zrcggtﬁéléﬁgog bi‘\é‘ﬁélgé& éz'Pkéﬁyff or

ydrogen atorrB in any of said al kyl nyl
alkitiyinlyl & @)opﬁﬂoﬂ)lwmghm@p@mqued e?pllmﬂe,d day

o] e Y ct ed from
-5 (R §fE G0 G BReETE - (L P Py same
nltxcadae:ﬂeﬁoneamé%al&ra Ty et dd iy alittrdddy atom to
system wherein_in said ring system, i . the ring

O%napr% $& T5eFRPLGh el RS Y Hdidh eridisht [Whed ige i d
hegéfgﬁﬁéllé“rlﬂﬂ‘Hbﬁiondlly chﬂHﬂﬂ%tfuﬂb‘%'AdHhéﬂéHgi
are selected fromN , S, I1l. any IS
hetoptaagvaid wnd@ﬁearc“ahw}t hseﬂ(e@t;ed VErcamyN S O,s Dpt3 chaldry
eplaced with S(O or S(O 2; and v . up to 3 hydrogen
%6ms in said nonocyclic ring systemare optionally
whpkacadupyt¥14; hpaebgBl hsompdependenblysaebiestiagl,
from hydrogen, - (Cl-C4) -straight or branched al yI
or alkenyl gy aléwraﬂgrﬂr%ronfrweldf AN ryIdengRISH LY
up 9,7 vprpgenaf i ¢ n any of said alkyl or al kenyl
are optlonally and i ndependently replaced by hal ogen,
iscwlé@zec;l Grgn  -@OFO B; CIBR1 ACHSCOPR-07 , , ~SERR1T0) ~-NHEBu,,
N(R 17 )2, COOR 17 or OR1l7 ; wherein R17 is
‘C}?élc et 84 TFBaTéFeogen, - (G-C)- straight or

encn A en (o % PUCHLE UM bty 1o asa

rifdisyGermst r ai ght or branched
i. the ring comprises 5 to 7 ring atoms independently
selected from C, N, O or S;
ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH; is optionally replaced with C(0);
iv. any S is optionally replaced with S(0) or S(0),; and
V. up to 3 hydrogen atoms in said monocyclic ring

éystem are optionally replaced by V*;

each R® is independently selected from hydrogen,

- (C1-Cy) -straight or branched alkyl, or -(Cy-Ci)-straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl or
alkenyl are optionally and independently replaced by
halogen, CN, NO,, CF;, OCFs;, SR, S(0)RY, S0,R', NHR,
N(R'),, coor' or ORY;
wherein RY is selected from hydrogen, -{(C1-Cg)-
straight or branched alkyl, -(C;-Cg)-straight or
branched alkenyl or alkynyl;
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al kyl or (C 3-C6)-cycloaliphatic; and wherein up to 4
hydrogen atons in any of said al kyl, or cycloaliphatic
wanecapri7enal | y and i ndependently repl aced by PCEOS2006/¥17817
. [0091] According to another enbodi ment for conpounds
o is Yol BY & Vo0 myR Ry, R?oxarﬁ<d @zp gegswﬁt 59 f)?éﬂkﬁed
3-tetrahydrofuranyl Tring ; I' s hydrogen. 92]
alk&dc@ndi%b—ﬁa)y@ﬂCkﬂﬁﬁimha©n©odam@nt for conpounds of
fornula Va : or .R2 is selected from ydro en
WEERSEE Wb S Mhtiagrd SFatenEtonhll ot SridoR ket cor
selgdleth fidmciCHaed ogeHaEyl 1%&@1&1@&&&@&( CH
2CH3) 2; or_wherein Rl and R2 are taken together to
f orrRRL e qk a3t dnyl noi ety; and RO is hydrogen,
[0091{8) ﬂEEB¥hln§SQo §ﬁ8¥heroém£§%1mgﬁgr95¥nggﬂﬁbunds of
0093] According to another enbodi nent for conpounds
formubh Varnula Va: Rl or R2 is ethyl; and the other of Rl

R andyR T G FAReR L9OREDER 46) SOT o T RE RO RaTdy

rirddt sarddwvention include those derived from
pharmaceutically acceptabl e i norgani c and organic

is YRR bases . Exanples of suitable acid salts

0092} NELUEEA2RE! b eyeadhRBL ey AbALBAL RenfSPAL! Abfipounds of

: %enzoate, genze%% suﬁ?ongfe,gﬁisuﬁfgte, gutyrgoun s ©

formutat Vate, canphorate, canphor sul f onat e,

ox SYELPUURERLD. LS Suc oS SoloE GRS,

and| e raphns phate, oker? §§Iéaléctaapfaaﬁateﬁzd}exarmgm
hydr ochl ori de, éfrobron1de hydr oj odi_ de,

~CHCHg@N ox98t hERaS(H:CHnbitie, 0 adtefiein R* and R” are taken

together to form a 3-tetrahydrofuranyl moiety; and

9

R’ is hydrogen, (S)-methyl, (S)-ethyl, or (S)-hydroxymethyl.
[0093] According to another embodiment for compounds of
formula Va:

R! or R? is ethyl; and the other of R' or R? is -CH,CN; and

R’ is (S)-methyl.

[0094] Pharmaceutically acceptable salts of the compounds
of this invention include those derived from pharmaceutically
acceptable inorganic and organic acids and bases. Examples of
suitable acid salts include acetate, adipate, alginate,
aspartate, benzoate, benzene sulfonate, bisulfate, butyrate,
citrate, camphorate, camphor sulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, fumarate, glucoheptanoate, glycerophosphate,
hemisulfate, heptanocate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate,
maleate, methanesulfonate, 2-naphthalenesulfonate, nicotinate,

oxalate, pamoate, pectinate, persulfate, 3-phenyl-propionate,
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mal eat e, net hanesul f onate, 2-naphthal enesul fonat e,
ni coti nate, oxal ate, panobate, pectinate, persulfate,

wG-2pdsanyd72 pr opi onat e, pi crate, pival ate, propi oRarAS2006/017817
succinate, tartrate, thiocyanate, tosylate and

plcraHQda @e,%&? $Ghd Se ] qg&&@gnﬁﬂgnntﬁﬂt§§£és al kal i

salts, suc as sodi um and potassium salts,
thlocyamaﬁ¢net@aylataeaad waflecancacd. asB@aECS@htandnclude

nesjums salts. w organ| bases..such_as
ammon {REVSELHT, CELkRTL Bet AL Sl Rl o, B8 0S8 Rl Hads
potasSAlhSsa tH, anl K1 a6k dSa Bt hm@saar gant 8¢, shyBi A€, candium
so forth. [0095] Al so, the basic nitrogen-containing

and magREPEIB aPR bES quaRbERi wEER WESRBLE hOAgER! sSASh| dfer
S h op .
sicyo ity L850 A%, Le 01 MbsREORly B0 wicn
amino sak f@s esuckhuah asqﬂnnnéhylysﬂmethghd dobﬁbythand
ong chain halides.such as decy

| | f
roossf aA1 8 | PhE basfR% iR Bt ioRFRiRER0 BRnhsE an e

quatefﬂﬂtQ§SW1ahagK&h Babthdesas SHGEras1kReNzybl1ands, such as
henet hyl brom des and others . Water or oil -sol uble

methygr dtsper sPEPRY Br odEt BUBY & @hé@éb?eobbapmééeS[eeéa]
lOdlden'pg_}ElggE}/‘?f shoEguLa 'éuchf{:?énlﬂxg ?”ddhétgﬂ bﬁlbutyl
as sa . pec

cohveni en prepar ed ic acl
and dﬂsm§mlsﬁbfapesdumong ehhinohammdpsuadshoésfdenyla 1ahry1

V. and_| X ma e | ecte I ds_known the_a
myri siggd Had g3 S by o pRoar LRRgc cReo ROEEarEH SORMUBFOpRERLEY]
halldesAnQﬁEﬁoﬁs BE@E & anACBHEALENP €BFom2868, ahBeothers.
contents of K are |ncorgorated herein by reference

Water, oroggirspﬁuBA§eprtﬁaﬁp@ﬁss LavereisrtBeaker 6hpErPy
Obtalﬁggerstood the follow ng schenmes and exanpl es are set

, The schenes and exanpl es are offered by way
[0096Df il Cusppahdsnpfn@brinhiat ATLonE£okMH098] I8chadeIX ma@Cbe

conveniently prepared as salts. Specific acid salts useful
for producing salt of compounds of formula III, IV and IX may
be selected from acids known in the art. See, e.g.,
"Practical Process, Research & Development," Anderson, Neal
G., Academic Press, 2000, the contents of which are
incorporated herein by reference.

[0097] In order that this invention be more fully
understood, the following schemes and examples are set forth.
The schemes and examples are offered by way of illustration,
not limitation.

[0098] Scheme 2:

Yo oo

d Z—) ON' NH,-HCI O\/H Hp, 60 psi
o 2 OLN N\H/Om 5% Pd/C

N32003 0] 0O

2a toluene/H,0, 50°C 2c

EtOAc, 25°C

~52-



2a2d 2e 2f 2g 2e 2h [0099] Schene 2 above exenplifies

a process enbodi nent of the present invention used to
wonreparz7eonpound 2h. Therein, comercial |y avaciraiskme/ 017817

chl orof ormate 2a is reacted under biphasic basic

nditions at 500C with commerci g aﬁpil e
i t Hobenzyl am n&d3Rhochl ori d 0 jjgi \Mt e
. égtj>hydﬁaﬁﬁﬁﬂijnlof N 0Nt R
usi ng 580 PALC/i n Et@Axd:8% f or ded an|I|ne Bd in highg p
yield which was r&8% ed i medi ately with phenyl
chladr of ormate in a warm bi phasic m xture tdegive
phenyl carbamate 2e as a crystalline solid. Catalytic
hydrogenation of comercially available nitro
o i ntermedi ate Z{, yppdng 5%P9IL8|n i - PrOAc af f orded
N__} aniline 2g. F'@?k%k: anllN /,Zg and carbamate 2e were
. xed i n—the“presense base to give crude
2h that wagcfaeet her purlf recrystallization
MeO’t rom NOget hyl - 2- pyrrol i di nd8® and mdthanol . [0100]
Schene 2A:2d 2e 2f 2g 2e 2h [0101] Schene 2A above
ékenplifies another process enbo&dnent of the present
i nvention used to prepare conpound 2h. Therein,
commercially available chloroformate 2a is reacted
under bi phasi ¢ basic conditions/a 500C with

ally avail abl e 3-nitrdbesk n
h Z@Qr( de 2b to %L%Dkli’ﬁﬁbanate ﬁ w
ogena lam’ OrCHEW e e € 7C WS TR 'o'Ef \[j>

(5 Yo wet ) |nOEt af<ﬂ£med ani line 2d fi'n ngh yi e
whi chogrvas reacted i medi ately with phenyl o
chloroformate (1.1 eq) and sodiumsulfate (1.1 eq) in
a

H,N

[0099] Scheme 2 above exemplifies a process embodiment of
the present invention used to prepare compound 2h. Therein,
commercially available chloroformate 2a is reacted under
biphasic basic conditions at 50°C with commercially available
3-nitrobenzylamine hydrochloride 2b to give carbamate 2c¢.
Catalytic hydrogenation of nitro intermediate 2c¢ using 5% P4/C
ih EtOAc afforded aniline 24 in high yvield which was‘reacted
immediately with phenyl chloroformate in a warm biphasic
mixture to give phenyl carbamate 2e as a crystalline solid.
Catalytic hydrogenation of commercially available nitro
intermediate 2f using 5% Pd/C in i-PrOAc afforded aniline 2g.
Finally, aniline 2g and carbamate 2e were refluxed in the
presence of Hunigs base to give crude urea 2h that was further
purified by recrystallization from l-methyl-2-pyrrolidinone
and methanol.

[01o00] Scheme 2A:
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war m bi phasic m xture to give phenyl carbamate 2e as a
solid. Catal ytic hydrogenation of comercially
wavaisliai7e nitro internediate 2f using 1% Pt, PRea/US2006/017817
Vanadi um on carbon (64% wet,2.0 w % dry, Degussa Type
CF1082) i p-PrOAc afforded aniline 2g. Finally,
Q o ani l i ne @ d carbarmte 2e were refluxed in ethyl

et apgy MHeEChce of i g3, base (1.0£q%5 P
Cl
@e crudezgrea 2h t hat rt%br @urlfled %
rystal_LL_zaLl_on.fronObNrre yr23yr et 5°P¥’d/C 0% wet)

nmet hanol . NEX0PLES [ 0102] 1H NI\/R sPect vve;:@oma}g@pcl n
2a sol ut i asluaneiHlQ, sSLACappropri ate gweuteri o sol vent and

were recorded at 500 MHz using a Bruker AMX 500

i nstrunment. Mass sp ec sanples were anal yzed on a

\ crol\/hss ZQ or Quattro Il mass spectronete operat ed
si pgl € M5 nodeCiB0,Ph ell1eeb:)ros [ ci@;sz
nt r Nai$Oed.1iet)),0 t he )

HeN u3| ng f Llow \i nyect i-R0ACHL®) or chr omat ogrlaphy l\/bbl\[b]; \E}
phase for all* mas®o°spec, anal ysis consi sted of
acegonitrile-water mxtures with 0.2% form2e acid as a
nodi fier. [0103] As used herein, the termL Rt (mn)"
refers to the HPLC retention tine, in m nutes,
associ ated with the conpound. The HPLC retention tines

listed were elther obtai ned fromthe spec data or

usi ng the ®ai P& ng net hod: Instrunenty’ Agilent 1100

APRS;  Col unih:PtAR% ¥ob CH64cHE8, 2.a WX on

cle stze;, Nobite Phase A . 0.025% (v/ PO4 in

MeO" DG ; Nehabi FEARPSe B : 100% CH3CN, G adVieQit /& aditent
Tine.Omn.,I\/bbllePhaseBat 10% 1 mn., Mbile
Phase B at 10% 10 min., Mobile Phase B at 553

. /=0
N __
SUBoUPUET s s R UV’
\ O/U\N N\H/O\E} EtOAc, reflux J\ N.__0O.
O

/

— Y Y
N 2) NMP/MeOH~  MeO N N hig \E}
0 recryst. o 0
2e 2h
[0101] Scheme 2A above exemplifies another process

embodiment of the present invention used to prepare compound
2h. Therein, commercially available chloroformate 2a is
reacted under biphasic basic conditions at 50°C with
commercially available 3-nitrobenzylamine hydrochloride 2b to
give carbamate 2c¢. Catalytic hydrogenation of nitro
intermediate 2¢ using 5% Pd/C (50% wet) in EtOAc afforded
aniline 2d in high yield which was reacted immediately with
phenyl chloroformate (1.1 eq) and sodium sulfate (1.1 eqg) in a
warm biphasic mixture to give phenyl carbamate 2e as a solid.
Catalytic hydrogenation of commercially available nitro

intermediate 2f using 1% Pt, 2% Vanadium on carbon (64% wet,
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15 mn., Mbile Phase B at 95% 15.1 mn., Mbile

Phase B at 10% 17 mn., Mbile Phase B at 10% Fl ow
weavmr124075m / m n; Detect or Wavel engt h: 210nM Cetuwms2006/017817

Tenperature: 35C; Injection Volune: 10 microliters

2.0 wi G104y, Chendcads N AE DigSE! Bet £ApEORAROLPES-A8H eélrl‘lllne
was acconpllshed usi ng the nam ng program provided b

2g. Eknﬁ#lﬂge@@illﬂbr%mr%n¢{ﬁﬁrb¢m®t?a UW@rg(r?f1W%¢@|b@

0..1 and. version ur chased.
ethyl o B0 LR Ca ol N Hud e P 8o (F1LCp PP hE5 ive
crudedmye&nmﬁrthatr@@@nfuthh@BSpﬁﬁBﬁiéﬁeﬂythefyﬁsallﬁiétlon

terrper atures refer to internal reaction terrper atures .

from }-ieBly ExpePYREA AE1PPRR et 8etharot o) yene/ H2O, 500C

[0107] (S)-tetrahydrof gkappagyl 3-nitrobenzyl carbamate
(2c) Added 13.84 g Na2€COto a 500 m| three neck round
[0102bot t o’uﬁm&sksmzmoe@m thekensch o odt it ivsigrg an

0 and t hernpcoupl e. The dded
approfiiabe Sater rp ool ety HIR I war e chroPFaRaaR e, sl i
usingt@&nPetlaédr 8Mx2600 SndtiimdenzylBatsespet . 28ampses hedre

added, followed by 154 m| toluene. The m xture was
analyeat@d 2 oMbopeliaRer 62 non QrakFrei phadResSsePaEBameter

operaﬁ@éuiﬁhyéﬁggng§ ﬁQ&%m%%?%?%yébgﬁogﬁréi)1?nlzat§0n

tetra uran- 3 or mat
Sampléslwene {80ratihcddopmisethbeenads spaatesmahereusingrylow

t her s noted.. The ion, mxture
injectioh ERPED) OFF Chidie PouErony no HEBEr 5 BERE FES FOT mass
spec. WBh&1$EPAr abadiste§00E acdbenitxt UeewhRsrcANGEAtEAt RUth
to ~85 mM, cooled to 00C and stirred for 1 hour at 00C

0.2% formie| pridted proavtiiads collected by filtration and
[o1o3flri edafopsd8 HeVEShalihe term “R.(min)” refers to the HPLC

retention time, in minutes, associated with the compound. The
HPLC retention times listed were either obtained from the mass
spec. data or using the following method:
Instrument: Agilent 1100 HPLC; ‘
Column: Atlantis dC-18, 4.6X100mm, 3 micron particle
size;
Mobile Phase A: 0.025% (v/v)H3PO; in Hzo;
Mobile Phase B: 100% CHsCN;
Gradient/Gradient Time:
0 min., Mobile Phase B at 10%;
1 min., Mobile Phase B at 10%;
10 min., Mobile Phase B at 55%;
15 min., Mobile Phase B at 95%;
15.1 min., Mobile Phase B at 10%;
17 min., Mobile Phase B at 10%;
Flow Rate: 1.5ml/min;
Detector Wavelength: 210nM;
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53C to give 26.64 g (94.4%yield, 99.90% a/a) of (9S)-
tetrahydr of uran-3-yl 3-nitrobenzyl carbamate (2c) as a
wohodea2zn7yst al | ine solid with consistent 1H NVRCTA82006/017817
Mz, d -DMBO) :8 . 10 (m 2H) ; 7. 90 (m IH ; 7.
tddoerdturd? 4doc./H) ; 5. 10 (br, IH ; 4 . 30
%%}&@hﬂ ST E  m A 2. 10 (m IH) ;1. 87 (m
1tfeqpmon [0408)e 3-1( (B)roliters
-t etrahydro-furan-S-ylosc r bonyl am no)__ = t hyl
[0104] e gr?%%aai bréa}ﬁ”cn%c#%lr p%%%ﬁt%%tcgorm?(}%%digg %é’ 8 Was
accomp 1O d DA HL U HSE SaRind ProdLddh abysh Dded apy 3- yl  3-
ni trobenzyl carbamate 2c in 120 m| EtQAc to a |IL Parr
Cambr dgpSeft reomReeripteas uFkkenbidy BlErafkerebFiqn. 77hel and
Versi%i%aéor was started and the vessel pressurized with

0 0.75 bar, then the pressure was rel eased. This
[0105pr oceshileenas wepe apedcBasedesombdeniahEy afBaleénr was

. St opped before addi ng, 0,225 of 5% Pd/C. The agj.tator
A1ari GhEVERS HSas T VRRCr L B cdfurvadtE it e ROPS 0 s Test
speciPBid $DEODEe Pr&SSUEBYESa 8L 83SPEfedNtS PhEELHYT €

was repeated 3 tines, then the agitator was stopped.

reactifpe Vemperawasedressurized with H2 to 2 bar, then the

ress a hi.s.procedure was repeated 3
[0106fi me ﬁ}r{ LEReheaPosgy eglﬁés'essuri zed with H2 to 6.75
o bar. The aGitator was started and the suspension
yo stirred cqplRye conversion was evident by HPLC.
ci HD, T e5SUPe Was T el easthq'_, vessel

espressurizbed with N20t|8 W% O the pressure

ure wa g

s rel ease This procé s reépeated’ 3 tinmes
then, the %icl)%t or was stopped, th reac®i on mixture
2afj |t er defueef&PgPOCel ite and th& filter cake rinsed
with 30 ml EtOQAc to givecrude (S)

[01071t et r aydeetvangasothranasipobenzaytrepehagrtarRdmaged (2c)
solution in EtCAc that was used as is imediately in
Addedt ha. Réxy Beagfs bics $ol50éd mil7 thrgeomeagke sonrc brgg-om flask

equiph@ L8k 2995:h0nfcan stirrer, addition funnel, and

thermocouple. Then added 86 ml water and stirred until full
dissolution at room temperature. 20 g 3-nitrobenzylamine HCL
2b was then added, followed by 154 ml toluene. The mixture
was heated to 50°C wherein a clear biphasic solution results.
Added a 20% w/w solution of (S)-tetrahydrofuran-3-yl
chloroformate, 2a (16 g) in toluene (80 ml) dropwise over 45
minutes wherein very little exotherm was noted. The reaction
mixture was stirred for an additional 1 hour before the layers
were separated at 50°C. The mixture was concentrated to ~85
ml, cooled to 0°C and stirred for 1 hour at 0°C. Precipitated
product was collected by filtration and dried for 18 hours at
53°C to give 26.64 g (94.4% yield, 99.90% a/a) of (S)-
tetrahydrofuran-3-yl 3-nitrobenzylcarbamate (2c¢) as a white

crystalline solid with consistent ¥ NMR (500 MHz, dJd¢-DMSO):
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separate container. Charged the Et OAc sol ution of
aniline 2d and the aqueous solution of Na2SO into a
w@a3Wenk20gk ass j acketed vessel purged with N2 . PTHaIS2006/017817

agitator was started to bl end the phases and the

8.10 %Xt.&*ﬁ? headgd(ho BPPLC 7. Pheny! Eﬁl Of@féz”@fée iﬁ) 725.10

m) was added dropvvl se to the solution over hour

(br, WAl ednd® ntdi N2/ the72 efmper 4tur e2alt 0500C 1H7I'hel 87 (m,

1H) p react| on was nonitored by HPLC for consunption of 2d
hd phenyl chloroformate. Once the reaction was

[0108]30r‘r‘p| es e[ { (e) 2t Pdlyd e sSEaLanpBdylbiecpfibsR$lamino) -
separated and the agitator restarted. Added 60 m

methy}irehenylkpprrbanic ragid Phepbh @FETT 6250 ni nutes at
500C , then stopped the agltator separated the | ayers

\o rest arted thgl a&lptsfator action m xture was
ce a{ied to 5 tre i
O.N™ 3 et te )__%&@Ent

d wh h ésopropyl
704 treated
vvlthlsc»pro § aggiaat oé150 m) , conc 7"Ezgdto4
vol unes, then cooled to 15-20 OC and stirred for 30
m n2d¢ es. The slurry was filtered, Zdhen dri ed under
house vacuum at 45C until a constant weight to give
17.72 g (88%yi el d, 99 86% ala) of {3- [((9)
Clcophetrahydro an(B- OX ycq_|bonyl am no) -nethyl]
NaSOp henyl} -c¢ phe JTE 2e as a colorless
EtOAég-q tal | i ne sol |%I th consi stlent { 1 NVR (500 MHz,
DVSO : 10.20 (br, IH); 7.85 (brg IH); 7.40 (m
4H); 7.25 (t, 2H); 7.2, (d, IH); 6.95 (m IH,; 6.75
(m IH) 5.15 (m I1H); 4.15 (d, 2H); 3.75 (m 2H);
3.70 (m 2H); 2.10(m IH) ; 1.90 (m IH ppm [0110]

roz09) L EnRkgrtnt b oY RE e B Rt RSBV VT 39) 2c 2e
nitrobBAiil cArBhxhuee28f i2C1£60mg Etbdae0tequi val eat:): bbb at

Pd/C (0.75 g , 50% water, 0.75 wt %% and i sopropyl
room jewpgratpgeounfler a blanket of N;. he agitator was

started and the vessel pressurized with N; to 0.75 bar, then

the pressure was released. This procedure was repeated 3
times, then the agitator was stopped before adding 0.225 g of
% Pd/C. The agitator was started, the vessel pressurized
with N to 0.75 bar, then the pressure was released. This
procedure was repeated 3 times, then the agitator was stopped.
The vessel was pressurized with H; to 2 bar, then the pressure
was released. This procedure was repeated 3 times, then the
vessel was pressurized with H; to 6.75 bar. The agitator was
started and the suspension stirred until complete conversion
was evident by HPLC. The H, pressure was released, the vessel
re-pressurized with N, to 0.75 bar, then the pressure was
released. This procedure was repeated 3 times then the
agitator was stopped, the reaction mixture filtered through

celite and the filter cake rinsed with 30 ml EtOAc to give
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8 volunes) was added to a hydrogenati on vessel under
nitrogen and heated to 60 OC . The vessel was
wonewgazi7zed wi th hydrogen (1.00 bar over pr essSBCEUS206/017817
the m xture stirred at 60 OC . The reacti on was
crude CPOPL €& eruh{ 8l B rHOUs Syl Theani RSBEAS VBSrhehsasedaand 4
the vessel purged with nitrogen. The m xture was
solutiont & eBtOAe obight awvpadusedGesi ie {mpedpdteheninhthe next
hydr ogenati on vessel and pad were rinsed wth
“isopropyl acetate (100 m, 2 volunes) . The solution
Dfs2dlvadi 30p6oyyd £ aveist,e masotshm Gedeirmed woPh an a
solution of sodiumsulfate (29.3 1. 10 equival ents)

separate GePRFA{48H- mch%r%@)tlaﬁdEF%ﬁ Jphiubigeyre aRbline 2

and tﬁ@aéﬁgeéﬁs7909&%105hgﬁﬁh o4, Or @f-Qr BRbE o 23 é%%ss Tal®eted
equi val ents) was then add%d to the m xture iTe

vessehupwraedi with ¥enp, Thef dﬁlﬂﬁtor'ﬁﬁsrsﬁﬂnt&ﬂ1mmublend the

t|r ed for.3 afte of _Ladditi and. t he
phased| AhEPERL O A0 IL B ELLY LARSENT CRASEHL Al Pt
(7.72 SEDPArwaae aﬂdeﬁh@r@ﬁxui%@élst@haﬁé #B3ut ePRVEHer VOt BOUL 1R 1e
3 vol) was then added and the m xture stirred for

n,
malntaahma%@l F]P%nEFmB@r Arwrpetbrelitre <the rFeRFikan Stapped.
monltJngp@ﬁsﬁﬁL@Efgraé&ﬂ@@ﬂpﬁ?oﬁeggrQ&eaﬁad Qﬁygqueous
phase renoved. The m xture was then dIS [1ed at
Cthf@fQﬁ@@h@rlcOpcesSheerQ@cazentW@plcambyetenbhe aaieator

s sLEAATC SLORRL "R PIROURD. el pListed g oo

Added Dbstml | @aten gonsotBledEdittdd tH1es ecverdhtds VRIMMES fnutes
Sol vent renalnlnﬁj¥The m xture was cooled to 20 0OC

at 50 &/ertlserhoiﬁ@ﬁ%ﬂe 9 A%t 0 iseparatehdhwljayerFhand

restaf €88t PhedlgiLitLer cake were washed with isopropyl
acetate (2°vol) then the cake was dried under vacuum

Hhe 50e@Ct { onahi vt uré lvas geé9dehtoatad. th0412plumes,

ceonc i PRI asroL ey ot e Lol 2 2 [0,
volum&@XAzet8aBédt 9ieh SD8oPtogyNesketbask (1 heMmaddedodenbrated

of Nuchar SA. 20
to 4 volumes, then cooled to 15-20°C and stirred for 30

step

minutes. The slurry was filtered, then dried under house
vacuum at 45°C until a constant weight to give 17.72 g (88%
yield, 99.86% a/a) of {3-[((8S)-tetrahydro-furan-3-
yloxycarbonylamino)-methyl]-phenyl}-carbamic acid phenyl ester
2e as a colorless crystalline solid with consistent H NMR (500
MHz, de-DMSO): 10.20 (br, 1H); 7.85 (br, 1H); 7.40 (m, 4H);
7.25 (t, 2H); 7.20 (4, 1H); 6.95 (m, 1H); 6.75 (m, 1H); 5.15
(m, 1H); 4.15 (d, 2H); 3.75 (m, 2H); 3.70 (m, 2H); 2.10(m,
1H); 1.90 (m, 1H) ppm.

[0110] {3-[((S)-fetrahydro—furan—B—yloxycarbonylamino)-
methyl] -phenyl}-carbamic acid phenyl ester (2e)
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charcoal . Next added 200 ml of isopropyl acetate,

wo 26eabed2t he reaction vessel to 400C under ni pCDYSENN6/017817
stirred for 2 hours at 400C then heated to 800C and
hot filtered to renove the charcoal. The filtrate was

ON entrated to 1/2 volunme on a rotary evaporator
ad% ng the adP®i on to a 500 ml Parr bonb

O:N" c6nt & my b PeG(Be9 @e() 50% wet) . The
suspen5|on mrtrogen for 20 m nutes,
t hepet he systen1mé€88%£$%g the agitator started. The
m xture was heated to 400C while continuing the flow
of nitrogen, then the bonb was pressurized to 40 psi
wi th hydrogen. The pressure was released, then the
vessel re-pressurized with Fwdrogen to 40 psi and t he

cess repeated 3 nore tines. I 40 p [

/@%Sm S mai nt@@@ﬁﬂm (Lntey), su e

ETT§> g0, 1¢eqm|ete ~.
3- met hoyy - 4+_(/OxaZ®O&s/iydO) benzenam ne ZgH N| t rogen\[ﬁap
passed t hrough th&of@action, the mixture was cooledto

rod% tenperature, filtered through Celite, gdnsed with
+t h

20 ni of Tisopropyt—acetate—then—t+hefiltrate
vol unereduced to 1/3 volunme on a rotary evaporat or

under reduced pressure at 47C. The m xture was cool ed
n- Hept ane,

oro eratur rged with 100 m|
tozzafp PR EPRECO e, S88cda toow) sauavaleotary5s pd/C
(0.75egapboatwacengen. recueed) PhRgsHLE ALY Coa0d L 300

SS Was _rep eated one nore t

pr o
8 VOl%IB%?gdW?% "f‘@@ﬁﬁit E@rp@rhlf@r@gelﬁatienedeaﬁdl dizh@drahi #p6gen
d hé&tad S€n Vesuu e ive 7.91 of 3-net hoxy- 4-
- (oxazg{lc')é)l 50 %be%@%a‘?n %%eg ?@19/’:‘??%1361299 7igh/ Aydasgen
(1.00 @J@ww;s:oqewmmxhamnshétm&téfb%fé%? 60 9¢,. The
S

reictag@%%%so)c?%sle%e jgl?laln | %goéggg()d(@!lgbmle$s®re &@aé S,
relea nzenpam ne
filte z;%)qm%z@;ié?]jéﬁi@?gfd Cellfeltjniﬁ%r%?fhy )’%?%ptg{]f(%)was
e hydrogenation
vessel and pad were rinsed with isopropyl acetate (100 ml, 2
volumes). The solution of 2d in isopropyl acetate was then
combined with a solution of sodium sulfate (29.3 g, 1.10
equivalents) in water (150 ml, 3 wvol) and then the mixture was
heated to 70 oc. Phenyl chloroformate (25.7 ml, 1.10
equivalents) was then added to the mixture while maintaining a
temp. of 70 °C. The reaction was stirred for 30 min after the
end of addition and then the stirring was stopped. The phases
were allowed to separate and the aqueous phase was removed
Water (150 ml, 3 vol) was then added and the mixture stirred
for an additional 30 min before the stirring was stopped. The
phases were allowed to.separate and the aqueous phase removed.
The mixture was then distilled at atmospheric pressure to

azeotropically remove water from the organic phase. Compound
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Pt, 2%V on C (2.78 g, 64%wet, 2 .0 wt %on a dry
basi s, Degussa Type CF1082) were charged to a
woydrenganat i on vessel under nitrogen. Ethyl acecats2006/017817
(500 M, 10 vol) was added and the m xture was heat ed
X [ t r n
2e pr%‘%.%'gcag%d of\?eb?np:égilzﬁérug@ Itgﬁéefwm(%eﬂ:r%& \/\“/?S%l“?%%d at
removdd. 0Misthtiel ateiaot imm%rmiteﬂe wharte wSrdoursoluihes of

ressure was released and nitro I thro h
solverh I e B e A T T A v Sve'd
hours f&ﬂéﬁr@lﬂé}f&}'% Gald 18- 4 rdnansb was heghavi £y &t §Acaf 4 00

, 2 vol) . The solvent level was reduced to 4 vol by
fllteldl@fttkq& Imﬁ@waﬁh%d@c@’d m@@g@mel Arettehe *(csbb Hpen

0 voI S T Vedo
the c'5\1/\]]/?163 VFaeduce # Vagé&(}%h% éatf%nt%rgf %Jcegi 15 ?él
of 2epressure and a second portion of toluene (500 m, 10
ol ) was ch e ve sel. The solvent |evel
[01121Nas r%d&%"elbo %F?‘£‘ W%ﬂ%@%rg?%en t he
m xt ure was heat ed to 900C at at nospheric pressure to
di ssol ve any solids. The solution was then cool ed
/0 sI oWy to 20 b&40®psi nduce gr@stallization. The
N _ uIting yel Isawpg/al i d wall £ ed and washed with
ene (100 m, Zvol) to giv mpound 2g whi ch was
MeO™ 0 by a valASieicen at @% 2 ni trogen bl eed
unt|I a’constant wei ght of 8.4 g (91/@ was achi eved.
%pllG] (S)-tbtrahydrof uran- 3-yl (3- (3-nethoxy-4-
okazol - 5-yl )phenyl )ureido) be%zyl carbamat b (2h)
[0113§0117hadddeto 15 @t of - {B-métﬁ&y-uehtahgpmenﬂrenasele 2f
| oxycar bonyl ami n phenyl} -carbam c _acid
to a %

fenPl dsierkokl %% ghgg @d%Fd31n%tﬂoQ§ Nuchar SA.20
charc%?%azoﬁegﬁy a@@@zf@éghﬂeoggléBﬁQoﬁy@OQCQEaté ngekedd the

en purged the systemwth nitrogen before
reactaddi mgs28b 1wl 407C etdar avidtmreen Nextimted & 43 hpwis at

o I isqpro am ne.over t then_he edat
40°C then 3%?%‘% ESYCLFS n%w \{i ]Jngc,et gﬁ) Was S eete
charcbBe. M xhar i Vesa€60k8d tentendrkespetat uye asluski bada

for an
rotary evaporator before adding the solution to a 500 ml Parrxr

bomb containing 600 mg of 5% Pd/C (50% wet). The suspension
was purged with nitrogen for 20 minutes, then the system was
sealed the agitator started. The mixture was heated to 40°C
while continuing the flow of nitrogen, then the bomb was
pressurized to 40 psi with hydrogen. The pressure was
released, then the vessel re-pressurized with Hydrogen to 40
psi and the process repeated 3 more times. Finally, 40 psi of
hydrogen was maintained until intermediate pressure
chromatography showed a complete conversion to 3-methoxy-4-
(oxazol-5-yl)benzenamine 2g.

Nitrogen was passed through the reaction, the mixture was
cooled to room temperature, filtered through Celite, rinsed
with 20 ml of isopropyl acetate, then the filtrate volume
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additional 1 hour. Precipitated solid was filtered,

washed with 45 m| of EtOAc 2 tines, then dried at 58C
woaooch@2d10urs (until a LOD is achi eved of | esspchas20éh17817

to give 17.46 g of crude (S) -tetrahydrofuran-3-yl 3-

3- (3-,gethoxy-4-_ (oxazol-5- vl I [
reduceftyEQs I7 Jar BLNNPeOBNa( 00 230y FAPROT85 e vrars) Taguged
pressubBi he aryst alTheensotute isdeodbedatorecoystahbezadure,

ina 500 ml _3-neck flask by the follow ng procedure.
chargedswgthi 198 WasndHSBERPEd THEBA Lhtrase RIvP U eairrgy £0
fqr ' 0 he. . r ated 470
11> oot SR O Al Wy o
this pibreteswas mgpaasyedi nge pome dntet.he Tinex MiEE Ugee e @

with 0.15 of crude 2h._.The ni.xt ti d
cooteatsb 0ok SRRt e TS TILe AR Pl ey o
house KaSWES ovAddithl enak Weod B& D5 3Mme thrkyaddqd:@izewsse

using a syri n%teopur]p over 90 mnutes at 48C. After .
v1)bengemgidned 28ddPitonielhe P8adfor /s 3odl 8GO EC I vkr
. 5 d..f h t{i5Ledsat fog 3ghour. 1fhe. 7 .32
with ogpddtid e Mk Fp08 ko oHES) B 0 T BRI (153
(d, lmrl;‘lo 7edsh) (swhami;n 6eddh (wasiHias Gitd5 ri@d fla1) /1 Shddr @
_ Lanmpient tenperature and then pressed dry using
2H) ; 3nigl o(g%n.m'gﬁé’pgbl id was dried at 500C in a house
[01141VaCUWDatHbEAM - dRRidol {50yl MeerFenangim (2g)
)-tetrahydrofuran-3-yl 3- (3- (3-nethoxy-4-
(oxazol - 5-yl ) phenyl ) urei do) benzyl car bamate 2h (78%
recovery, 99.93%a/a) as a white cryst ine solid
NS with consittBP 1H NVR (500 Mz, de- DN%Jab : 8.90 (br,

8. 75 Pt 274y on 8 (856 (D, 2Q9yt%) 7. 75 7. 60

, AU (O TH), 7.41 (s, TH); 7.38 :
. @?Bha |ﬁi§’§°'£7‘855 (%, H) (7.805 I(?:l, | MO 685 ;“'33'?
IH; 5.15 (m IH; 4.15 (d, 2H); 3.90 (s, 3H); 3.77
Fm 2H); 3.70 (m 2H); 2.10 (m IH; 1.90 (nm9IH ppm

0118] (S)_-tetrahyd 3.yl 3- (3, (3-methoxy-4-. .,
&%@a'% | - zsc-(wf%%ﬁje)r/?ﬁr °§§é g'dolg/({’)e%%w( %%’aﬁg%%ng %‘%%h‘%}d 1%
Pt, Z%egij&l @d@f%g%,( ]@@ weé—; OZ.e(g)W’@mgl C;-)Ig Eg&ilgﬁ ]Qasié, 07

Degussa Type CF1082) were charged to a hydrogenation vessel

under nitrogen. Ethyl acetate (500 ml, 10 vol) was added and
the mixture was heated to 60 °C. The\vessel was pressurized
with hydrogen (1.00 bar overpressure) and the mixture was
stirred at 60 °C. The reaction was complete within 3 hours.
The pressure was released and nitrogen was bubbled through the
reaction mixture. The reaction mixture was filtered through
Celite® and washed with EtOAc (100 ml, 2 vol). The solvent
level was reduced to 4 vol by distillation at reduced pressure
and toluene (500 ml, 10 vol) was charged into the vessel. The
solvent level was reduced to 4 vol by distillation at reduced
pressure and a second portion of toluene (500 ml, 10 vol) was
charged into the vessel. The solvent level was reduced to 5
vol under reduced pressure then the mixture was heated to 90
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into a jacketed reactor of suitable size before adding
ethyl acetate (225 m, 15 vol) and
wdiisapzopyl et hyl amine (5.43 g, 1.0 eq) , therchastmdo17817
the mixture to reflux (75-85C) for 24 hours. Once the
o Gl dt oom
c at iR I S A oL
solutifre Gigs ttclteed o lied] wi>Wliv tey ) Wastediwiude Et OAc 2

tinmes (.45 3 vol each was . th n.ogri ed at. 580
crystaldd 2ed- 4B s TR EISH A g‘dl fwarsesﬁlt
washed QiHn & chi6 9(fo Ghude %]()9%&%%@|éjam&§11ﬁ§%ga/vﬁ’ilch

as a white crystall|ne solid. Crude 2h was
was diiest yigt @ [Vamtm roeersGo rhl % neldih 3 gektrgoemdoleed

uneid o g S S Y5 (T s iR e ™ T

mxture was heated to 48C t hen I\/e0-|(67 5 mM) was

ded dropwi se over_20 mnutes u rin
[0115]and L) ety et Hi D 316 5 HTRRI R i (ool
_y1) St RuMBsa S bR A & ﬂe&&aé@r(ﬁ:@ T nut es, duri g
of )ﬁﬂ 3}ﬁi)tqfrre a):hl n"%gjl'urﬁy results. Additional MeOH
(88 5 m) was added dropwise yg§iflg a syringe punp over

@ )b i esHat 48C. After conpl S Itbon/@iﬂ
a er 5 @ ajid heN_. o
{}'rred at Qg% T: Wﬁmoﬁﬁe Me@s pensibn Nas hig
f||tered wahed® tieews with MeOH (150 m 1 each) © \EO>
wher egen each wash was stirred for 1 hour ak anbient
tenperature and then pressed dry using nitrogen. The
solid was dried at 500C in a house vacuumoven for 5
[01171(1gur?z§&@e§ﬂhye dlo? g30f (&) -tetrahydrof gnaan33yl 3-
- met hox -
v1oxy¢asaory laming %h@ﬁ?hyh}e@@@)ﬂbbhz?@@%@%hﬁa@@léh@@%& ester

2o achSERNETY PO SRERBLR) 60 Sralhl kgl Lneye iy ince
a SOOI%ﬂ,?8n§5§énglgbk aﬁdSBhéﬁ ptt@ed?tﬁ? gg$téﬁ®YlEFGO
nitroéeégb%%éreF&dd7n§52%% m{kﬁ% %tbgig%cngﬁe 6”%%xg%édded
5.43 %F%f éliéoﬁﬁbp%t%thégéﬁlﬁg o@é& 13mPButs, B8hdn Bed¥ed at

IH); 1.90 (m IH
refluppﬁ@ﬁlﬂ&h@purs Once the reactlon was complete, the

mixture was cooled to room temperature and stired for an
additional 1 hour. Precipitated solid was filtered, washed
with 45 ml of EtOAc 2 times, then dried at 58°C for 18 hours
(until a LOD is achieved of less than 1%) to give 17.46 g of
crude (8)-tetrahydrofuran-3-yl 3-(3-(3-methoxy-4-(oxazol-5-
yl)phenyl)ureido)benzylcarbamate 2h (90.4% yield, 98.46% a/a)
as a white crystaliine solid.

Crude 2h was recrystallized in a 500 ml 3-neck flask by
the following procedure. 15 g of 2h was dissolved in 84 ml of
NMP and stirred for 10 minutes at 20°C. The mixture was heated
to 48°C, then MeOH (67.5 ml) was added dropwise over 20 minutes

using a syringe pump and the mixture seeded with 0.15 g of
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W claim 1 . A process for preparing a conpound of

formula | : or a salt thereof, wherein: yis 0, 1, 2
WO 2006/132072 each of Rl and R2 is independently seteaseme/ 017817
from hydrogen; - - (G -C6)-straight or branched
kyl ; I dfgl,_,k y
crude }%hk Tlhe %96%%%)& %ral t do%tggfagﬁghed ?'6 hn ﬁ{lﬁe§

durlng' V\{h(l@h’ Cine rt&i:ghtslﬁrrﬂ@r archdd sal k@l@dltarorﬂilk)m%ﬂl-] -
or -R7;_and wherein at |east one of RL or R2 is
(88.5 (ﬂé B SIS HTORVISTRRHAE A IITIRIP Puny (qver D0
minutek g@ sopal gRt k- Q%ﬁ%@'&%@dab&@'ﬂihoﬁr ahley bk toR7 wak

ereln up to 4 hydrogen atons in any of said
cooledal’dcyIO Cabkemyb twouaisk pmgl farr@h@p:t s@marrleﬁ afd 0°C for 1

ependent |l y. repl ac
hour. aI TR TG t‘g]g]geﬁfeerd’t i sglr%]r% ?t T a% T diegH
(150 mfll RGheeRRIFEUD dac? WieH agan sdiofed NE@Aid hour at

tetrahydrofuran rin e optionally replaced by - OR6
ambiengy LeRPERAHAH RPMS ?h%@?ﬂa%ﬁﬁ Yok lutingy Hhigroen.  The

solid %C#)Qﬁqecp\ldt( éﬁg i¥ & N,Q)%ﬁ@ %a’cuﬁﬂl o3t ed hforu‘(i@ to

rogen -strai ght or branched al kyl, -
give 2:.(06)g sift a?.)gmemammmrm 3(ﬁrﬂyl 3-of3 al &Whoxy 4-

Oxazcgzl( %}Yi’z%%\ﬁaj[ )g‘glfejo‘ﬁ%%%?%y (fd"? e ny ﬁ? ky 18 % (lce(ﬁ)iver}@

99.934 B/ a) [dLa GAl16dra-ghtaDrims anshid v&i’&ﬂyld:onsﬁstﬁ@)t H NMR
[(C 2-C6) -strai ght or branchedal ken or aI kynyl ] g
(500 NHy, -Aq-PE5SO06) S5t9%i Gt dEbr S 'N(8R3§3 A5, AH) ;

t d al
7.75 %yxnzsz/ (gﬁﬁgiﬁé 18y g?&o 96 Og% nfz'i‘P,P ?ng?&s R 8).,38
(m, 1H)O- ZFB?m, SI¥) 2NR 51)2 1H) (D0336)dst11é)gh6 8)5 (d,

)i BrEhehied g‘lﬂteln‘%‘zr%lr (i k%g %Z%fﬁs hetdl Bty b {0t 2H)

3.70 m{drmysn 21 00 (W any; of . sa@i dmal kyj p@hkenyl or
al kyn are optlonally and |ndependently
[0118] {S) ~tetrahydrofuran-3-y1 3-(3-(3-méthoxy-4-(oxazol-

5-yl)phenyl)ureido)benzylcarbamate (2h)

QLA o e %@ PO PN
EtOAc reflux
— Ay e )
° N hig p 5)NMP/MeOH~  MeO
o

o recryst.
2e 2h

[0119] Added 2e (15 g, 1.0 eqg) and 2g'(8.58 g, 1.07 eq)
into a jacketed reactor of suitable size before adding ethyl
acetate (225 ml, 15 vol) and diisopropylethylamine (5.43 g,
1.0 eqg), then heated the mixture to reflux (75-85°C) for 24
hours. Once the reaction was complete, the mixture was cooled
to room temperature and stired for an additional 1 hour.
Precipitated solid was filtered, washed with EtOAc 2 times (45
ml, 3 vol each wash), then dried at 58°C for 18 hours (until a
LOD is achieved of less than 1%) to give 17.46 g of crude 2h

(90.4% yield, 98.46% a/a) as a white crystalline solid.
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replaced by -CcOor Y ; Y is selected from hal ogen,

CN, NO2, CF3, OCF 3, SR8, S(OR 8, SC2R8, NHR 8, N (R
woere/100AR 8 or OR8; each R5 is independently Berastmed017817

from hydrogen, -(G - 06)- strai ght or branched al kyl, -

%(%8% W%H ai gh SQra azrr%(q:iaggl %’: m&@g —%&M@yﬂlas‘k by

the fcﬂl@&)ﬁ@t @mo@mﬁiwre br airﬁcfgeebblﬂhemﬁs @h%ﬁlddymd ]1n F% ml of
NMP aré ﬁ@r‘?)edc'%tglr tl alt% ] %OC_ [&gezfngix)cu?c’cter AL cated

to 48°E:( CcnEh) M@bﬁak@ht 50i’nll?r ﬁzﬁ%haﬁdélikﬁlrbpv\r%é over[ €6 minutes
- C6) -straight or branched al kenyl or al kynyl] -OR4,

using -BCS(ﬁ)lnge( @uigs Pt rtdig ixuss sradad aridh |0 15(:(€O°f
I
crae 3 § B e 1o SATEIGR gl olyoN
durindranched ialdd thi@ (uhey [1(6@12].&%.) Sidchi tghdnadk MeOH
branched al kenyl or al kyn % l S (0) 2-
(88.5 md). s Sddggittr Wik aﬂ@i“%ﬁe% g% 2

minutddV; Ry gvei et A%%erv"ﬁ%ﬁl Qe Ladtike ohane hal tr%%%%ra%@
are taken together with said nitrogen atomto forma 3

cooledl o= -f€mbwead Shbpwrsc peid Eurithgr wdraiost @éFI @°C for 1
eroc clic r|n opt C
hour. ad ﬁs&:ferhs § fof@é é(d S&G%}ﬁ 21 g :Lth }ﬁFOH

eroa ons I n epen Yy sel e rom

(150 M1, ea?ch S{Qreim HLHh Zﬂasl\i\hﬁﬁlgtméda ﬂof})ﬂdrl@@tﬂn at
atons in any of said alk

, al ke or, al kyn are
ambienft F FFRETZLHR IHY PR ﬁS‘F rf? StP e ‘é’%‘aﬁ’e@f

solid ésdz.sfé@cattecb(chomn & Qofdd Fra i oGl 9 5'%11:@ to
(0 CH2-CN, or -CH 2-CCH, each R7 is a

give lrbn'baymﬁ &)Oft@mq@dmfw@nsterﬁvﬁeT 63 rmepheay ol -
(oxaz?%gg—sly ter{'}}g/i)suﬁ c?g)cﬂg%rq%)(nf%%ﬁfé %ﬂogJSJ'chg\trg@
99.939D4 £a} had o Wiige atOpStal Bisel eslad widn dbnsDsoent 'H NMR
(500 MHz, de-DMSO): 8.90 (br, 1H); 8.75 (br, 1H); 8.35 (s, 1H);
7.75 (t, 1H); 7.60 (d, 1H); 7.50 (4, 1H); 7.41 (s, 1H); 7.38
(m, 1H); 7.33 (m, 1H); 7.25 (t, 1H); 7.05 (&, 1H); 6.85 (d,
1H); 5.15 (m, 1H); 4.15 (d, 2H); 3.90 (s, 3H); 3.77 (m, 2H);
3.70 (m, 2H); 2.10 (m, 1H); 1.90 (m, 1H) ppm.
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S; iii. any CH2 is optionally replaced wwth C(O; iv.
any S is optionally replaced with S(O or S(O 2; v .
wapoden287hydr ogen atons in said nonocyclic ri ngCTAUSR@®AN17817

or up to 6 hydrogens in said bicyclic ring systemare
optionally replaced by each R8 is independently
sel ect ed fron1hydrogengﬁé2¥% 1-C4)-strai ght or
branched al kyl, or - (C 2-C4)-straight or branched
al kenyl ; wherein up to 4 hydrogen atons in any of

We cla®mid al kyl or alkenyl are optionally and i ndependently
repl aced by hal ogen, CN, NO2 , CF3 , OCF 3, SR17

e S

strai ght or branched alkyl, - (C -Ce) -straight or
branched al kenyl or alkynyl; RO is selected from
hydrogen, or - (G -Ce) -straight or branched al kyl or
(C3-C6) -ayel gal i phati c; Byein up to 4 hydrogen
atonms in any sai'g al oy cycloaliphatic are
opti onal | y_afd#Rr Qwﬁa by -C=0 or Y
R10 i s sel'ected f HOMHRS, o2) A- Y gr a nonocyclic

z

ring systemwherein in said ring system i . the ring
conprises 5 to 7 ring atons independently sel ected
fromC, N, Oor S; ii.Ino nore than 4 ring atons
are selected fromN, Oor S; iii . any CH2 i s

or a sapki ehaldeyfrepharednwi th C(O) ;iv. any S is optionally
o replaced with S(O or S(O 2; and v . up to 3 hydrogen

y is Oat dns 4/n %%aird nmonocyclic ring

cach of R' and R? is independently selected from hydrogen; -CFs3;

- (C1-Cg) -~straight or branched alkyl; -(C2-Cg)-straight or

branchéd alkenyl or alkynyl; —(Cl—Cs)—stfaight or branched’

alkyl—R7; - [ (Cy;-Cg) -straight or branched alkenyl or alkynyll]-

R” or -R’; and wherein at least one of R' or R? is

—(C,~Cg) -straight or branched alkyl-R’; -[(C2-C¢)-straight or

branched alkenyl or alkynyll-R’ or -R’;

wherein up to 4 hydrogen atoms in any of sald alkyl,

alkenyl or alkynyl are optiomally and independently
replaced by R?; or

R! and R? are alternatively taken together to form a
tetrahydrofuran ring, wherein up to 2 hydrogen atoms in said
tetrahydrofuran ring are optionally replaced by -OR® or -R’;

each R; is independently selected from halogen, CN, -OR*, or
-N(R®) 2;

R? is selected from hydrogen, -(C;-Cg)-straight or branched
alkyl, -(Cy-Cg)-straight or branched alkenyl or alkynyl,
~[(Cy-Cg) -straight or branched alkyl]-R’, -[(C2-Cs)-straight
or branched alkenyl or alkynyll-R’, -C(0)-[(Cy-Cs)-straight
or branched alkyl]l, -C(O)-[(C2-Cg¢)-straight or branched
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system are optionally replaced by V1; nis 0, 1 2,

3, or 4; Rll is selected fromR8 or (CH2)n-Y; each
wo'kodesi22ardependent |y sel ect ed from hal ogen, NOPCT/@N2006/017817

OR12 , OC(OR 13, OC(OR12 , OC(OOR 13, OC(OOR 12

alk%{lg:Rég) Qllggg}az —ggggR{gaﬂ@ dsl?%%’]l% %énazn’ched

alkSOPNRIRRLS | CSQB)R-lB(Cz D)ﬂs‘tmghu@omnch@@@manyl or

alkpcq&fg g())?daz 3P M%&:el ?))Nf ﬁ@%q)@@ RFRC13R 2, ¢

- \R13 tORES3 DRk 3 -
o (ORI A e e (a2
[ (CNFEQGER IOt NRISGIONERL 3 Lk euiB Qo) 1] -

REFIScHHED TON %W%%%%%émﬁ%@%@%%s

) R&3kenil( OR13 1K1, aleOppt@RbAIIN @RIl ni2peakient(O)
(OR13.)2; wherein each R12 is a nonocyclic or a

bi EgBlrcer Ry sFsetcdisi sting of 5 to 6 nenbers per

Y is ééiwcta@efﬁézﬂ ﬁélggéﬁngcﬁysﬁ@ﬂ QL opakly §eTprd @9&8up

het er oat ons sel ect ed from , 0, or S, and
SOszﬁwerlﬁiRl aNCH3) adj GR@Mt oo OR3id N, O or S may be

cacn R85t SN Qode g 505 BAABLEA s -

strehiehei Bbreasankhed Sammdeper(dgntw—statmled 031‘ dorahchéd

1-C4)- straight or branched al kyl,
Tkerid] Gt 20N ol O REnyT TSR o PR rerl] X,

- [ @RLEONALL ¥ LORPT b ESr A td Tant1 thataivyRiA -R7, - [(Ci-
Ce) -straight alkyl]-CN, -[(C2-Cs)-straight or branched
alkenyl or alkynyl]-CN, —[(Ci—Cs)—straight or branched
alkyl]—OR4, - [ (Cy~Cs) —straight or branched alkenyl or
alkynyl]-OR?, -C(0)-(C1-C¢)-straight or branched alkyl, -
C(0)~-[(Cy-C¢) -straight or branched alkenyl or alkynyl],
-c(0)-r’, -C(0)0O-R’, -C(0)0-(C1-Cg)-straight or branched
alkyl, -C{0)O-[(C;-C¢)-straight or branched alkenyl or
alkynyl]l, -S(0),-(C1-Cg¢)-straight or branched alkyl, or
-S(0),-R’; or two R®> moieties, when bound to the same
nitrogen atom, are taken together with said nitrogen atom to
form a 3 to 7-membered heterocyclic ring, wherein said
heterocyclic ring optionally contains 1 to 3 additional
heteroatoms independently selected from N, O, S, S(0) or
S(0)2; ‘

wherein up to 4 hydrogen atoms in any of said alkyl,

alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;

is selected from -C(0)-CHz, -CH,;-C(0O)-OH, -CH,-C(O)-0-tBu,
~CH,-CN, or —CH,-C=CH;
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wherein R14 is a nonocyclic or a bicyclic ring system
consisting of 5 to 6 nenbers per ring, wherein said

woiow/13yskem opti onal |y conprises up to 4 het ePOatUSE®G6/017817
sel ected fron1N O, or S, and wherein a CH2

each %?Je)%cgn Q.c or Q)lgyc%l@awﬁgs%%tt'ewg\ﬁfew&ﬂﬁ in said

R14 optionally conpriSes up to
rlngubytstEment s [ ndependent Iy chosen from H, (G-

& AR Tl AT i P p s

@ém&@é@chl@gy corN,(Qb-laf] Z; V\herel n Zis selected from
hal ogen, CN, N2, CF3, OCF3, OH, S (G -C)-alkyl, SO

10 - gzg-rmn@|thagm4 (gnmz}tqp*yqlre Nl E fxom N, O or
4)-alkyl, N ((GCG- C4)-alkyl) 2, COOH, C (0) O

?’O ) - aI kyl or 0(C - C4)-al kyl; and wherein any

Lol bampataHy iis amtikk3lilsy aptdlerald yv:rtéqolca((ﬁéd by 0, S

%%t?'grfi‘%@n% %Ns:’l_'eoé)igje %}lyr%%@t?%%da ’b]ﬂ‘p'g[fgge%? $67Mil a

¥l ory@ &y hepdLedhdy AE68Pt 8Dl €220 Roh®Gy@lic ring
derivative thereof with a conpound of fornmula |1l or a

sysitért o alp ytace elpy@bpgeaaﬁ ai:@ Satd det ¢yati verihgr spFtem

under sw Il wherein: LGis -0?16
1%%]63? £8§f%éé8é§¥ st'r ai ght or branched al kyl;
each R8 (1@ -1€£ﬁ)ep§'i&éiitglht saasléntaeﬂ:hﬁrbmlﬂgeh;dgm, al kynyl or

(eIl Lol 09 SYaLEmona ol g of (& L0 O TEIRELS ox

braquﬂérd %e&el,l,%lto 3 heteroatons sel ect ed from N 0, or
, R16 optional |y conprises up to 5

whbsemwemttsou ﬁdlepén%ﬁnl gtempethednyrom said alkyl or
( Qal%e)ny%.t raqcl ptc‘:lLronbarlalyC t}ﬁ'lqi %.rl@/epen%n?tl%)replaced by
halogen, CN, NO, CFs;, OCFs;, SR, S(O)R', SO.R*, NHR',
N(R'7);, COOR' or ORY;
wherein R is selected from hydrogen, - (Ci;-Cs)-
straight or branched alkyl, -(Cy;-Cg)-straight or
branched alkenyl or alkynyl;
R’ is selected from hydrogen, or —(C1-C¢)-straight or branched
alkyl or (C3-Cg)-cycloaliphatic;
wherein up to 4 hydrogen atoms in any of said alkyl, or
cycloaliphatic aré optionally and independently
replaced by —-C=0 or Y;
- RY igs selected from R®, (CH;),-Y, or a monocyclic ring system
wherein in said ring system:
i. the. ring comprises 5 to 7 ring atoms independently
selected from C, N, O or S;
ii. no more than 4 ring atoms are selected from N, O or
Si
iii. any CH, is optionally replaced with C(O);
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strai ght or branched al kenyl, or (CH2)n z ' V1, y , n

, Z, Rl , R, RO, RIO , Ru , and Rl15 are as defined
weahowe2207andpr ovi ded that R16 is not a hal o- suberiusmioed17817

(C 2- C3) straight alkyl . 2 . The process according to

¢l aim LB 3 P YL AULLQ I8 CRTRI(09E  2ana

swt:%’le pol-ar “or nonpdl ar "aprotic, substantially
vanhy éfo o SSoIhwehtog@m m’ootns;ram teeeirde afonc®:y.c Ihile rpm@t:ess
accordlng to ai erein. said solvent is
sysite® &S Pé’rﬁl&"ﬁwlya ég;ta& 41 &Bpropyl  acet at e,
n is on-huty acetate,; acetonitrile, chloroform
di chl or'omet hane,” di chl or oet hane, di methyl f ormani de

R™ is (DMRcted- fmmym 2r pyERohi Wi none (vap) N, N

1 | d 12
cach v SbTELRELERALATLG L PUBCL FRiharil Lol sp, LMo,

oc (opRHY| ocsmbmztlw detorere; derne) bgdz 2 Enos Mome > M BK)

hydr of.ur an, ., 2- msth l, tetrah f
0P (b8 (PRI | G5 ot oF (A bBIOHe. CREBr GbonzEne. - or

SOzl\‘Ij{th‘)z, ObSRAEHE 4so3ﬂ'1he @R@?RSZS RC@PIGHIAY ¢ popREi, m 3

Fein ‘salrd sol3vent I's selected fromethyl, acetate,
C(OD@Eifr opid (CAEHIAERE’ , BV (AR at ¥C (8) C4020Bnitril e. 5

%
e Q)G RAAErar ERGINTRods P sSEToR DR e CLON B Ry
Nf)R?ngRiﬁt oe gmmlé) h&se N @1 {bl,o N A go prYe, NBFa(@®WH't abl e
conbi i0 an ani ase_an b
OV, B2e40) RRE e AGC () SRy e GRaP el o oy
NRVY @R IgzgaseNhSB%hert q@lﬁg@{p}m |§§p[g@9yk§t3lyw am ne,
triet %/Iamne trlbutylamne pyrldlne ¢ol I'i di,ne, 2

NR: B, NBLTRIP nel (@RYPARE py (QR'AER 4- der@t)H@[Rathh@’py} diand

IpyrroI|d| ne, N - nmethylinorpholine,
O)fgﬁe r?yllmdazole 1,8-

wherein each R*? is a monocyclic or a bicyclic ring system
consisting of 5 to 6 members per ring, wherein said
ring system optionally comprises up to 4 heteroatoms
selected from N, O, or S, and wherein a CH; adjacent to
said N, O or S may be substituted with C(O); and each
R'? optionally comprises up to 3 substituents selected
from RY;
wherein each R is independently selected from H, (C1-Ca)-
straight or branched alkyl, or (C;-Cs) straight or
branched alkenyl; and
wherein each R'® optionally comprises a substituent that‘
is rY ‘
wherein R is a monocyclic or a bicyclic ring system
consisting of 5 to 6 members per ring, wherein
said ring system optionally comprises up to 4
heterocatoms selected from N, O, or S, and wherein

a CH, adjacent to said N, O or S maybe substituted
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di azabi cyclo[5 . 4. O]undec-7-ene, 2, 2,6,
6-tetranet hyl piperidine, or 1,1

wWO@AbaEt7e anet hyl guani di ne. 7 . The process accecuiusgnoso17817
claim6 , wherein said organic base is selected from

di i sopr apyl | ami ne, thiehhyl 29} r : t
4- di m?ﬂ%‘ag{%pyra}ndfﬁaéac.rh gl e %?%]ce sSCARording To -
claimbB ,gudisriaiyersd drddepegatdnt: lhhasthasers et 6t f(Gm
Na2CO , K2CO , Cs2CCB,  Li 2CC3, , or Kl 3..9.
The pr Seesstacdendi R LERBLREMH %Ii%e% Hcg%)ﬁ) straight
sui t abl qg_qg'! ' tincl yde SHORPY6, 0r1, 2

i nor gar?l%fc ase%ﬂ%%ﬁ%eﬁ% ocess acc}%fldi ng to}%EI aim1 ,
wher ei retdarersedli @bl 6 @ondi®zi)end: conpri se heating the

ti ture f bout . 3Q0C t 8004 f
about oneVHBGP Lo ZabBuE SR ES el BhE AAJETSh G B0

subst anti al I(yF%,anng;\t oRsphece-CHlallha praooEsscCs) —alkyl,
according to claim10, wherein said reaction giitur? c
i s heated frePe &Bosh)580kvie NBoutNHG0EH oRLEBS N (Co-

five hours to abaout 30 hours i stantial.l.y iner 3

at mosphere. 49 “.alE#Wel Br o§§8§'a§é§9§;{§@_? _c%a]ﬁy)rﬁn fq: d(cs

conpri sing O@Zg_%[lmfe g the follow ng steps: (i)

purifying said conpound of for %a,l by heating said

whemed tndnivn carhen sblom pirk edve Fol 5% Plabl erably grgrlaced

from aboyt 0Cqt,0 ut _e.th oling said

m ¥ U é;él(ilg ’fls{)f’e?\lﬁg'g Op%gg%i tcéz egms{%@fd from sai d

said pHodadse cdndr)simgnsitg ssaipd ool id with a suitable

solvent; and (iv) dryin ai d_conpound or al ,
reaghigQcd o?OIPPBH‘PQbBSt ¥P6’gﬁi? eﬂ%e?ﬁt @r gyPng%%ﬁg‘f%OOC .
accé%t phe Rh9E6SSoaceardiagite eharBbi2wivhenerdinbbhnd of

sard conmpound of formula | is heated from about 400C
formolab®Ul 800€ swnahstiicablE aerepRALAEXAORECE0RPr i Si ng

a L ar roti ¢ sol t Ak 0 i,G .sol vent;
aeruRE e FPEoRE o Ooeh pAt iRl P BB be o ur .

(iii) said precipitated soligviomstep (ii) is rinsed

N O R
+ P
R11 NH LG N \ﬂ/ r
2 H R O R
ITT IT
wherein:

LG is —OR'®; wherein R'® is -(C;-Cs)-straight or branched
alkyl; -(Cz-Cs)-straight or branched alkenyl or alkynyl;
or a monocyclic ring system consisting of 5 to 6 members
per ring, wherein said ring system optionally comprises
up to 3 heteroatoms selected from N, O, or S, and each RS
optionally comprises up to 5 substituents independently
selected from (C;-Ca)-straight or branched alkyl, (C2¥C4)
straight or branched alkenyl, or (CHz)n—Z;

vl, v, n, z, R}, R?), B%, R, R, and R™ are as defined

above; and
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pol ar protic solvent; and (iv) said conpound is dried,

43§40, at about 300C to about 8Q0C . 14. pF4€s2006/017817
“Ky%@%cess according to claim1l , wherein: Y is zero; ﬁl

and R2 are taken together to forma

prévi@id akyygy ofuir agyl, Jhi ng alggshng%%P?%§ é§£uégﬁ stralght

nmonocyclic ring system wherein sai
@efri-ses 5 ring atoms wherein no nore than 2 ring
atons are selected fromN, O or S and wherein up to 2
hydrogen atonms in said ring system are optlonally

2. Thepbacedsbya¥toranagRtb bﬁaﬁﬁH@)nwﬁerﬂﬁﬁrg' N Stable
Yis ORB, and R8 is - -C4)-straig t or

CondléFSHEhEBmﬁFkﬁﬁ a f@ltﬁﬁéeppééegsOQCUOHQDﬂgrtap@b&uﬁ
substaﬂtlza@@{;eaﬂhyﬁlgugs ﬁg%%%%oo%hg% %FFﬁggE‘ﬁ?%éryﬁm le; oXy

or i sopropoxy; 'S a .
conprising up to 5 substituents independently sel ected

I, gh b hed al kyl, or (CH2)n-Z.
T%% p?éce%?o Séééagggtaggﬁl%ggggglWhﬁsglmhéﬁednsomyent31s

1 5 a azomybthillakstBRENOX ¥opaH le‘ﬁ a.phgn
Semeers X 17. yTheﬁ%rgcegs accorangﬂ¥ alﬁ1i m%quﬁn
acetaFE z%?%t°¢at6%lﬁa thlespbéormd ﬁlohihydmeghanenethyl

dlchlgfaafhgﬁePh&fMéE¥gg?F£H%P&%ﬁg&Rﬁgb?llgéﬁ IS Sgigféfd

from-CH
pyrrob;d%h@m%lﬁNM&)aﬁN NQ dﬁﬁetﬁ#E@cé@@ﬁiH@r bﬁA&? Mh8thy1

noi et RO is drogen (5
sulfo§1é$t1@E%€ ofg%%n ome% ﬁ?@ybxég§@m§|or 2-butanone
(MEK) , methyl isobutyl ketone or 4-methyl~2—pentanone (MIBK),
tetrahydrofuran, 2-methyltetrahydrofuran, acetone, toluene,

trifluorotoluene, benzene, chlorobenzene, or dichlorobenzene.

4. The process according to claim 3, wherein said solvent is
selected from ethyl acetate, isopropyl acetate, n-butyl

acetate, or acetonitrile.

5. The process according to claim 1, wherein said suitable
conditions comprises a suitable base selected from an organic
base, an inorganic base, or a suitable combination of an

organic base and an inorganic base.

6. The process according to claim 5, wherein said organic
base is selected from diisopropylethylamine, triethylamine,
tributylamine, pyridine, collidine, 2,6-lutidine, methyl
pyridine, 4-dimethylaminopyridine, N-methylpyrrolidine, N-
methylmorpholine,,l~methylimidazole, 1,8-
diazabicyclo[S.4.0]undec—7~ene, 2,2,6,6-tetramethylpiperidine,
or 1,1,3,3-tetramethylguanidine.
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R10 is selected from-C N or 5-oxazolyl; and R11 is
met hoxy, ethoxy or isopropoxy. 18. The process
weacewrid2arg to claim 17, wherein: RL or R2 is epayius2endi7817
the other of RL or R2 is -CH2CN;, RO is (S) -nethyl;
R10 is selected from-CN or 5-oxazolyl; and R11 is
nmet hoxy. 19. The process according to claim1l

7. ThéW5¥é%ébsFﬂébéﬁdﬁn@ﬁ@@cdzéim 6;n@heyeimnsan@smsgamgcof
menbers per ring, wherein said rj

base 1@p$eb¢1<a¢¢<§/ %mrpr%ve%O%O@bJLQtlhsé%%fﬂb% oﬁ%r%%{%%%%lal?%n?r

d each R16 opti onal
4-4d 1 p y conprises up to
lme%k§ %m%n§%¥§%s i ndependent |y sel ected from (C1- C:4)p

-strai ght or branched al kyl, or (C}Q) n- Z . 20. The
process accordlag to claim
i

8. Th%h@ﬁ?Fe?Fn@CS%¥ a1 F9 Egﬁb?lgrn ere n ggsubs dents
base 1%”@@9@8{;@@ ﬂ‘oﬁeﬂqﬁg@@d fK@@U},(@sz@@)s SLEm@ht 1\'!aIHCO3, or
ranched al kyl, or (CH2)n ) 21. The process
KHCOs3. according to claim1 , mhereln R16 is a phenyl ring.

22. A process for preparing a conpound of fornula
I1:11 conmprising the steps of: (a) converting a
9. Theoppeuadsohctordiihg Yo: cVadmdér wbetcabnesgaﬂasytlrt@ble

hydr ogenation c itions to give_a.cQ f f I
conditfigns| Yoopok éﬁFiugﬁePQOPFggﬁ <(BF FERE |ng sal eermia

compound of forrmula IV with a conpound of fornula

LEC(O X 1, under suitable conditions, wherei
10. The process according to claim 1, wherein sald suitable

conditions comprise heating the reaction mixture from about
30°C to about 180°C for about one hour to about forty eight

hours in a substantially inert atmosphere.

11. The process according to claim 10, wherein said reaction
mixture is heated from about 50°C to about 100°C for about five

hours to about 30 hours in a substantially inert atmosphere.

12. The process according to claim 1 comprising one or more
of the following steps:

(i) purifying said compound of formula I by heating said
compound in a suitable mixture of suitable solvents froﬁ about
30°C to about 100°C; then cooling said mixture;

(ii) filtering precipitated solid from said mixture;

(iii) rinsing said solid with a suitable solvent; and

(iv) drying said compound of formula I, in vacuo, from about

room temperature to about 100°C.

13. The process according to claim 12, wherein:
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X1 is a halogen; LGis -OR16 ; wherein RI5 | s -
(G -Ce) -straight or branched al kyl; - (C

wa-206)1251t7e ai ght or branched al kenyl or al kynyl pCOfUS2006/017817
nonocyclic ring systemconsisting of 5 to 6 nenbers

61 soBlgot BRI 5170 SALEE sty e o,
about &09c and £ashi 61 ©pid Dratt ymiongr e sesmppi ¢ 1nd a polar

substituents independentl seleited fron1§ 1-CA% :
aproticsepdvght ancdhPaRehed BFRGEC FRIICBEy SPrLd; Ghi-“Bre *°

cooledbEgngﬁgﬁtak%%QYEem rQQU@Eﬁ'éEFmgerghn é is selected

(iii) é€thﬁ¥eahbykat§@ E6lLiG4fratkgkbepStri(Cis rinsed with a

1- C4) - alk{ H(CG-C4) -alkyl, N( (G-C4 )
polar PaPHF)S O OG- C4)-alk gl or 0
(iv) sé@ﬁ @6%E%bﬁﬁllsndk§e@,,1h vaduo,3at abokt; 38Ad eachbofit
R1 and i s independently selected from hydrogen; -CF
80°C. 3; - (G -C5)-straight or branched alkyl; - (C
2-CB)-straight or branched al kenyl or aIkynyI; -
(G -Ce) -straight or branched alkyl-R 7 ; - [(C -Ce)

14. Thet paioglts soraducanicmed tal kdmyiim dr, afblepsair]: - R7 or -R7
, ; and wherein at | east one of Rl or R2 is -
Y 1s ZEECICe) -strai ght or branched al kyl - , - [(C
R! and- £B)asd rehpdh esgbraeehes ﬂéiﬁﬁ@B%e’&kWi@fuﬁnpl
-R7; wherein up to 4 hydrogen atons in any of said
ringt kyl, al kenyl or al kynyl are optionally and

s .. 1N ently replaced by R3; or RL and R2 are
R 18 %Vg ﬁgglvely taken together to forma tetrahydrofuran
R israngonaebeckia upngosﬁshgmrw@eneEMOagldnrsagdSystem

tetrahydrofuran ring are optionall Ia ed. -
compringn’ S’ BapH Rsore rRaEReRaRAl TorEcrERpag Fint athnd are
selgéhgge@roﬁNN @Rér,soéndNQBe5k2n uB4tbSZSByd®bgénfanmms

hydr ogen, (Cl ) -strai ght or branched alk¥5 é
in s&ij- singi ghstem bﬁ-’&n@ﬁééloaﬁf%ébi’wfe&laé}le@y an

R is (CH,)o-Y, wherein n is zero, Y is OR®, and R® is

-(C1-C4) -straight or branched alkyl.

15. The process according to claim 14, wherein:

R is 5-oxazolyl;

R is methoxy, ethoxy or isopropoxy; and

R'® is a phenyl ring optionally comprising up to 5 substituents
independently selected from (Ci~C4)-straight or branched
alkyl, or (CHy)n-Z.

16. The process according to claim 15, wherein:
RY is 5-oxazolyl;
R? is methoxy; and

R'® ig a phenyl ring.
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- [(G-CB)-straight or branched alkyl] -R7, - [(C
W02306g§)07§tra| ght or branched al kenyl or al kyn)sb]r/USEJ%m-fg”
- [(G-C6)-straight or branched alkyl], -C (0)
[(C 2-C6) -straight or branched al kenyl or al kynyl], -C

17. (e pddlds t hr.apched al -N(R 8) 2,
-C(O-% - [(%%C%G%& a?oghcil Hp&raﬁ“&héﬁgﬂ%kenyl or

Y is gegmiyl] - N(R 8) 2, -P(O) (OR8)2, -P (0) (OR8) (R 8),
G -C6)-strai ght or

R or: géQ) ede a?‘f(t?ﬁgo)f F@gﬁlé %T(l%ﬁ}l!%t reFight or phenyl

branc
andr eine hethat kepyk? Qs akkyny sl 1 = EN;
_C% ydrogen atons in any of sai d“al e er(#lpogr ~CHxCN,

Kiphdr Q¥ e ~6PelN 6RHEICHs) andox rmileep;eanhenmjl yan’danizafé% B¥ken
&aQR.er e r hal ogen, , CN, N2, CF3,
e JZO tsangfo% SO R§ stg@tiggéér%ﬁﬁ%nyﬂ(wlae?yl COOR 8 or

R’ lSCPBdJé@mﬂnRS(SS medhpéndes;l-ytﬁyiecggd g !
ai ght _or branched al k 5 @/8¥%§e{§ﬂ89hyl

RY 15_3%%}161%% a R OB KA ol WI - [(G-C

1s) mmmt ehdanshed @ldofddys R7, - [(c
2-C6) -strai ght or branched aﬁéfenyl or al kynyl] -R7,
-[(Ci- C6)-straight alkyl] -CN, - [(C -C6)-straight or
18. @ﬁgn k n G -C )-straight
b?gﬁgﬁgg SB%BF?EI%:{% thf?‘% C@g‘érﬁmm ght or
R' Orﬂ%aﬁ@h@@haﬂlkerayid atheldapay b GRlor- £ (Q =CH,
= 15 (@rSRlosifai gt or branched alkyl, - C0) Tc - o)
ral gth}f r branched al kenyl or aI kynyl], -C(O-R 7 ,

RY is- €OROEBAT fronC -0 o GLoGh), Oﬁﬁ/ﬁ ght; or branched

R“ al k\él:} -C(0) O [(C2 C )-strarght or branched
1S PREAGTEYor al kynyl], -S (0) 2- (o C6) - strai ght or
branched al kyl, or -S(O) 2-R7 ; or two R5 noieties,

when bound to the sane nitrogen atom are taken

19. Thfgez@mewtdme@rdmgtt@g@laﬁﬁoin tondpLma 3 to

16 het erocyclic ring, wherein sai d
R is haé{gg()r X d]rlc r?h@goﬁw%%lchn%ﬂo?ﬁmmsoﬂ 6 on@ubers per

ringg dwhezaah Bﬁ&@r 3L, LRdEP 85@_% oLLY 13° lc%%&)%q sferso @pNto 2

0 S, (O
heteroatoms se?L

ected from N, O, or S, and each RS
optionally comprises up to 5 substituents independently
selected from (C1~C4) -straight or branched alkyl, or (CHp),-

4.

20. The process according to claim 1, wherein:

R is a phenyl ring optionally comprising up to 5 substituents
independently selected from (C1-C4) ~straight or branched
alkyl, or (CH,),-%. }

21. The process according to claim 1, wherein:

R'® is a phenyl ring.

22. A process for preparing a compound of formula II:

-73-



S(O 2; wherein up to 4 hydrogen atons in any of said
al kyl, al kenyl or al kynyl are optionally and
wondsperdent |y replaced by -C=0O or Y ; R6 is seteaseme/017817
from-C(O-CH 3, -CH2-C(O-0H, -CH2-C(O -0-tBu,
-CH2-CN, or -CH 2-CQH; each R7 is a monocyclic or
bicyclic ring sy “1%here|n in said ring system
each ring cofprikes]|3 th 7 rlqg atons i ndependent |y
sel ected fygpmE”, Srﬁ . no nore than 4 ring
atons are sel edt ed frnﬂw , @3or S; iii. any CH2 is
optionally replaced with C(O; iv. any Sis optionally
replaced with S(O or S(O 2;v . up to 3 hydrogen
atons in said nonocyZlic ring systemor up to 6
. hydrogens in said bicyclic ring systemare optionally
comprip Ry aklRe HYSRA:Ckach R8 is independently sel ected from
(a) cgﬂgéggfﬁg a é&mdotAd- sEr abght1arvbranched al kyl, or -
- C4)-straight or branched al kenyl; wherein up to 4
hydrogen atons igVAWy of said al kyl or alkenyl are
optionally andfi epeHdentIy feplaced by hal ogen, CN,
NO2, CF3, % N, \9)'?% 17 , SO2R17 , NHR 17 ,
N(R 17)2 17 7z wherein R17 is selected
from hydrogen, - (C -Cb)- stralght or branched al kyl,
- (C-Ce) -straight or branched al kenyl or al kynyl; R9
is selected fromhydrogen, or - (C-Ce) -straight or

branched al k , -Ce) - | oal i phat Lc: :
under ﬁ&lgggggrgagﬁagggﬁégy@rgg%ng%¥§a?gogﬁgsﬁbﬁgr%@ﬁ@%b@ Y
compougﬁpbqakbgﬁgqbclane optionally and i ndependently

\(V‘)y
HN" Y Y
RO O R?

v

or a salt thereof; and

(b) reacting said compound of formula IV with a compound of

formula LGC(0)X*, under suitable conditions, wherein:

x! is a halogen;

LG is -OR'; wherein R'® is -(Cy-Cg)-straight or branched alkyl;
- (C,-Cg) -straight or branched alkenyl or alkynyl; or a
monocyclic ring system consisting of 5 to 6 members per
ring, wherein said ring system optionally comprises up to 3
heteroatoms selected from N, O, or S, and each R1®
optionally comprises up to 5 substituents independently
selected from (C;-Cai)-straight or branched alkyl, (C3—Ca)
straight or branched alkenyl, or (CH)n~%;

wherein 7 is selected from halogen, CN, NOz, CF3, OCFs,
OH, S(C1-C4)-alkyl, SO(C1-Cs)-alkyl, SO3(C1-Cs)-alkyl,
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replaced by -C=O or Y ; provided that R16 is not a

hal o-substituted (C 2-C3)-straight alkyl . 23. The
wonrewmass7accordi ng to claim 22, wherein: in stepT(Ua)006/017817

said suitable hydrogenation condi tions conprise one or

nor e of e | 1 owi ng: bl y _
syﬁlﬁabwtng"[éﬂgﬁﬁ‘iggﬁ cpgcf fr oa a&p]{%%)?zé s‘%"g)lto?)ﬂen@(o)@(C1
Pel, fLaBRYOt be S0Lyenh ~adkyan- pol ar aprotic sol vent or
any mxtures thereof; a suitable reaction atnosphere
n is 0poflhydr ogencyas; 2ANQ suitabl e pressure; and a suitable
t enpe n ) £88h0h$akbakhe -CF;;
each OEC%I%I&]OHI{S ?% iﬁé%%%l%gﬁg%\*dsig%fggiﬁéngdl ate o fo?rrul a ’
— (C1 LV W ¢ brai glotrpo ridramicm@cﬁ rellay LGCt (F% Ch) coipPigas 6Fe

or nore of the foll ow bl 0 n
bractlio gt Sy AT, ARl OLE, SOLE 6L nida
alkﬁfl%eot[ (@, Sel t-ad e g gﬁll]&reﬁtcmcgammxﬁﬂsear alkynyl]-

asui tabl e reacti on atnosphere; and a suitable reaction
R’ oreﬂ®err ang evherpin Hie lrﬁaé‘ci'es@—%c‘?,%r%l kg o tfai m 23,

B aid, pLac ofe. o e plsthgight
(le IGF oW n% bﬁt B ]Sf‘%n?ﬁ Errg%a%i cata yst ?)ssbet \%\gen o
brarédioad é%ér@hhﬂﬂtaﬁﬂ%@]%l ght -Bai | adi um netal on

carbgn; said protic solvent is selecte fr
"@eéﬁ)‘-nstupa:t@hg g‘VIdEPQﬁB\rgQ&Og‘:SkﬂP & goﬁol Sagg’: % gcgr ot i
SOl Mefty i Soseh Behe f40m apc Bohelty tape ﬁodiafp@mdeﬁialxzi

reaction atnosphere conprises hydrogen gas at between
aboe lared tley aouton en at nmospheres of pressure; and

1 id reaﬁ!z t @(pop(; ROPC to
R and % eoﬁ%lénigl I n lgtéegp]%%?té)%% sui t abl ersol vent is
tetnaalﬂ‘ydirufﬁr@ﬁ nah@r xahnelrcamappotoczsbif«iiemelsedié@médln said

fromethyl acetate, ro cet at byt yl
tetpryarefUbaneHaY #6P u%‘stél‘%?i@ e,relai or ofe ?ﬁa
cach i ¢hl 9reelbanenteh! e0EEEBY from halogen, CN, -OR*4, "or

~N(R’) 2;
R* is selected from hydrogen, -(C;-Cg¢)-straight or branched
alkyl, -(Cy-Cg)-straight or branched alkenyl or alkynyl,

~[(C;-Cg) ~straight or branched alkyl]-R’, -[(C2-Cs)-straight
or branched alkenyl or alkynyl]—Rt -C(0)-[(C1-Cg) -straight
or branched alkyll, -C(0)-[(Cz-C¢)-straight or branched
alkenyl or alkynyll, -C(0) -[(C1-Cg) -straight or branched
alkyl]—N(R%z, ~C(0) -[(Cy~Cs) -straight or branched alkenyl or
alkynyl]-N(R®),, -P(0) (OR®)z, -P(0) (OR®) (R®), -C(O)-R’,
-S(0),N(R%)2, -[(C1-Cs)-straight or branched alkyl]-CN, or -
[ (C,-Cg) -straight or branched alkenyl or alkynyl]-CN;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;
¥ is selected from halogen, CN, NO,, CFs, OCFi, SR®, S(O)R®,
SO,R®, NHR®, N(R%)2, COOR® or OR%;
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trifluorotoluene, ethyl ether, isopropyl ether, or

nmet hyl tbutyl ether; said reaction atnosphere is
weebmaksd2from air, nitrogen or argon; and sai B#CT/US2006/017817

reaction tenperature i s between about 200C and about

each de%% %ngg%eS&§%9£$C§éfeggggrgf&ﬂ ﬁ?d?&?%ﬂ’24 yngseln

RG

i SES oné or nore e foI oW ng
strdiahtsa wRimdhedtalyst, |—s(cbze4cwéseatabmght5%t branohed
10% by wei ght pall adi um petal on rbo pr [ 7
TRy 3 o bat b Gy G ceEratart “bEnaranhgaa kb =7,

dzs%pFOBEEQH nh$abe BREALheasalkeny 1| §rsaﬂﬁ9h§d]f—[3ﬁ)m—[ (Cq-
acetaf'e or isopropyl acetate; said reaction

Ce) auma@m@mwy@bgai g?asCs)s-@émb@ht aPbUpPrapehed

AR hera B 6k betlcen: St S00EP L8 angR: AOBE e

alk gt sai g @u%ﬁbb&&%mends:clBrmahécﬁualakeﬁywaber and
c solvent sel ected fron1et2% acet
5P

t
ALy Ronl o5 - avelOh alCiegr it B Toh of nbEeRched; eLRVL, -

o?et ted)t [?%Ea&' ftog%n b?%n@h%@nalié'rﬂfl' R aqnuy@lynqse
se ecte rom Na2S0O ; and said reaction terrper ature
-C((D)s et weetD bt 4@1@ &rrd CabGult- 800G ghip e eanpthrdss

alkggfg{gégg?s?ég6%%35§%Eal reh% pa %%' un1g%%ayl .

alk§ﬁ§b@n -804y, apreigss - SekaeghtlSrebhyhchedtankylsaod
react;on atnnsp@ere of . hydrogen gas S betﬁpen about
-5 ( @buﬁianﬁréﬁﬁﬁ%Ihtﬁ@éﬁﬁé?és Bhepr Be¥hre LOandSs PG

nltggggﬁ 986 Laty gn'EoB@EH@@nw@?ﬂuéaggoglEQOQEQUbtom to

sald suitable solvent is a m xture of
formateB and7amea\pearedchsbbveqycéebemeé f woerethysaid

e T

hetE%HB%bﬁbuEﬁdb@eb@bﬂ%@@ aboutt460€randNaboyt S608C0) 2Z.
The process according to claim 22, wherein: Rl6 is a
S(Odmnocyclic ring system consisting of 6 nenbers per

wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;
is selected from -C(0)-CHs, -CH,-C(0)-OH, -CHy-C(O)-0-tBu,

-CH,-CN, or -CH,-C=CH;

each R, is a monocyclic or bicyclic ring system wherein in said

ring system:
i. each ring comprises 3 to 7 ring atoms independently
selected from C, N, O or S;
ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH, is optionally replaced with C(O0);
iv. any S is optionally replaced with S(0) or S(O)z;
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ring, wherein said ring systemoptionally conprises up
to 2 heteroatons selected fromN, 0O, or S, and each

we&taoenpra7enal | y conprises up to 5 substituent SPCT/US2006/017817
i ndependently selected from (Cl-C4)-strai ght or

branchgdisl EyhyaebgbEHEtBmsZin 48iaThEnBEYEESE: ring
according to claim27, wherein: RL6 is a phenyl ring

spekemapkyupohpr Pshygropens snsapstli bhewcdic ring system
L ndependent sel ected .from. (Cl-C4)-straight or
e B ELCa Y 2 sPTeER) RV 20 e progess
each RECHY dim@eponddet ¥ 28e1abies®i fir & Ghy Sregehenyl
ring. 30. The Erocess according to claim?22, wherein: y
- (GisCabratraighhdorobarachaRenl kvl et PEr —{ G2t msiraight’ or

prayididd g drof uranyl ring ; and R9 is hydrogen. 31.
The process according to claim22, wherein: y is zero;
RhepeiR2upsteekebyddobrunahypusodrnangedliykaiét hykydr or

|_ohe%| -nxa!nd theoé)ther f %1%‘?31_@ |sr§$el git;e]%g %‘éd by
whetslidydrl, am, RoAr ertakeors ogiier sto) RO, mgo,r'’, NHRY,
3-tetrahydrofurgnyl nojety; and RO is hydrogen, (9S)

- mBRy1 ) 2 SOt hGF, OBt i(S) - hydr oxymet hyl . 32. The

procega.acear ding 4 o &l le Phehhadyl o (FR2ai 5.
et hyl ; gng thg otglher o]T R1 or r%d‘i ﬁ%l%%% a(ncgzﬁ@)sl S
(S) -netdhptai@B dheoymrodtesd aldoor di-nCi-Csthakmm2ght or
wherei n . sai d.co nd formula v : Vis prepared by
a proceg%r%%ﬁﬁ%emﬁg %t l6”f3>{L( a) reacting a
R’ is COOPOsES of réBrmpdidoyeh, Vbt h- e pltgygeReaight or branched
alkyl or (C3-Cg)-cycloaliphatic;
wherein up to 4 hydrogen atoms in any of said alkyl, or
cycloaliphatic are optionally and independently
replaced by ~-C=0 or Y;

provided that R'® is not a halo-substituted (C,-C3)-straight
alkyl.

23. The process according to claim 22, wherein:

in step (a) said suitable hydrogenation conditions comprise
one or more of the following: a suitable metal catalyst; a
suitable solvent selected from a protic solvent, a polar
aprotic solvent, a non-polar aprotic solvent or any mixtures
thereof; a suitable reaction atmosphere of hydrogen gas at a
suitable pressure; and a suitable reaction temperature; and

in step (b) said suitable conditions for reacting said
intermediate of formula IV with a compound of formula
LGC (0)X' comprises one or more of the following: a suitable
solvent selected from a protic solvent, an aprotic solvent

or mixtures thereof; a suitable inorganic or organic base; a
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reagent or a suitabl e phosgene reagent equival ent,

under suitable conditions, to prepare a conpound of
woaoosukz27¥111; VII VIlland (b) reacting said ceapwsmde/017817

of formula VIIIl, or a synthetically acceptabl e anal og

suialstes i nvadd veort hereedphavd h and amauneh 9l e fosiaH od X,
or a synthetically acceptabl e anal og or derivative
Cempradgite under suitable conditions: VI |X wherein:
X1 i s halogen; y i s zero; RL or R i s selected
from hydrogen, nethyl, ethyl or phenyl ; and the other
24. ©heRbroreR2 mcsogdiagt €d tiadm- CBROkMherEHACNaid process
- CH2CH2CN, or -CH2¥(C£2C§B§%; or wherein Rl and R2 are
Compr9§E§n°P8g8Fh@PrF 8L 5Pfm PYEPERydr of ur anyl noi ety;
in stBB i(a$ hydhegRBLalSkatBBIBY! is( BbtwebhY bhbou®’ 16Sko about
-hydroxynethyl ; each V1 i s independently sel ected

30% ramveil Brferpa Nadiwn, nerRiR on gayldn Rigid Qr¢id)c Rilvent

s s 02 By o ek sgggﬁggssg e ed et o) o

alcolBPRIAid SERMEIS %lmwm&ectﬁﬁ%om éﬁo@sR%a:Z—type
V] O ml y 1] 1
Solﬁig(tfog Sc?(léf ﬁa%@%t ?@Oa}&rm%mprwa cb}%merm(qa% at

betwebn EHIu NS 92, a15dd Mr%énc@;%e eg Qf '\Whl%r)é?l%nd
C(NOR13 )R13 , C(NOR13 )R12 , N(R13

. SaMZeaqmame@tumJ%(@tm@ abmtscz @mabout
€0 @ng O) OR12 , NR13C(O N (R13 2, NR13C(O NRI2RI13 ,
R1 , NRLI3SO2R12 , NRLI3SO2N(R13 2
in stNﬁl$BC2NR&281§uitHbGElQoJRéﬁt,iN(ﬁR&EX&BEE ofPWw&ter and

an(égggigg«ggE%gé% égELcted from ethyl acetate, isopropyl
acetate, n-butyl acetate, benzene, toluene, xylene,
dichloromethane, dichloroethane, chloroform,
trifluorotoluene, ethyl ether, isopropyl ether, or methyl ﬁ—
butyl ether; -said reaction atmosphere is selected from air,
nitrogen or argon; and said reaction temﬁerature is between

about 20°C and about 80°C.

25. The process according to claim 24, wherein said process

comprises one or more of the following:

(a) said metal catalyst is between about 5% to about 10% by
weight palladium metal on carbon; said protic solvent is
selected from methanol, ethanol, or isopropanol; said
aprotic solvent is selected from ethyl acetate or isopropyl
acetate; said reaction atmosphere of hydrogen gas is between
about one to about eight atmospheres of pressure; and said
reaction temperature is between about 20°C to about 40°C;

and
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P(O (OR13 ) 2; wherein each R12 i s a nonocyclic or a
bicyclic ring systemconsisting of 5t o 6 nenbers per

woiow/12x1erein said ring systemoptionally conmpCras2006/017817
t o 4 heteroatons selected fromN, 0, or S, and

(b) swhEr e tabCe2 sadivae@nti st a0mS&kdrl of YatrarMBUd8n aprotic
substituted with C(O ; and eachRl2 optionally

sokeripy |%%lsecer|sﬁ<ﬂ of Bom eyl lrersa bRl @et bePprepy Rldcetate;

£ depe S ted fromH
sajx(’%ef%s‘\: &?ral %’%ﬁﬁer%r a%c%gfdg ’T%d &&%rﬁ ?n or argon;
Safﬂffﬁ@ﬂﬁaﬁﬂckﬁéﬁ@hfﬂ o keamydd ; ffwmiwﬁgmnlnaﬁacha8a3
optj onal | onprises a substituent that is
reg ekt lf%t%r%%é%W%e%ra%%? %q @nd @é’%t%ﬁ
consisting of 5 to 6 nmenbers per ring, wherein said
ring systemoptionally conprises up to 4 heteroatons
26. §éEe@redeSsoﬁpNorddng ¢ 8laiandSwhehereia:CH adj acent

b bsti t ut ed h ;..and
@) shO AR poaed TRV REAREDSh b S B0 et
on i ceiependesddy @ﬂibﬁ@’@ibfé@méht {€ etkA) -ais0dgd! &4id
branched al kyl or:§C 2-C4) straight or branched

Teaf} Yty |2 tROSERAER 19T HEMTRISR 929-1BthFErriai Ryt o’éour

and G il Zonbigsiuped b8 SRLEELAS, [0 0l @0Rtc Cn NO.

te @xa@)r@:wbewmenm @ -20PC dlok fooul (300% Yna

A aIk R1 , 0)0 (C._.
b) ST Sh LY pbA pog VT &) Fal kot nerel oA 75 o7 apEtic
solvéht s&lébt:.ecartﬂrmheéﬂhﬁl Fﬁ&ﬁét@rbﬁnié@ﬁéﬁﬁcé&é‘@ate ;
safﬁ(¥ggcé¥gk atmosphere is selected from nitrogen; and said

reaction temperature is between about 40°C and about 60°C..

27. The process according to claim 22, wherein:

R¥® is a monocyclic ring system consisting of 6 members per
ring, wherein said ring system optionally comprises up to 2
heteroatoms selected from N, O, or S, and each R'®
optionally comprises up to 5 substituents independently

selected from (C;-C4)-straight or branched alkyl, or (CHy)p,-
4.

28. The process according to claim 27, wherein:

R'® ig a phenyl ring optionally comprising up to 5 substituents
independently selected from (C;-Cs)-straight or branched
alkyl, or (CH3),—Z.

29. The process according to claim 28, wherein R is a phenyl

ring.
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wherei n any carbon atomin any R13 is optionally
replaced by 0 , S, SO SO2, NH, or N(C -*4)-al kyl
wGB2006fibm)7pr ocess according to claim 33, wherei RCTAIS06/017817
process conprises one or nore of the followng: in
30. @h@%ﬁc@be%@! ecebeagenre theadghty b3, abadl-eanl0% t o about
. a 30% solution of phosgene in toluene; said suitable
Y 1s &@n@irti ons conprise a suitable solvent selected from
1 ar, ot.j C V. : ui_t apl.e ani ¢ hase: a
R an@ﬂ g%ee trag%rc ieooﬁJ eé-t%r%rgp e rfga;lsma % 33|bttaebti%<[aaq}3@ et ig‘b%aﬂyl
ridenpaid@t ure; and a suitable reaction time; and in step
., (b)_said suitable conditions conprise a suitable
18 JoYEP¥eRel ected froma protic sol vent, an aprotic
solvent, or mxtures thereof; a suitable inorganic or
organi c base; a suitable reaction atnosphere; a
31. &het abbeepsasrcondiogpéracirem add whewuetiabl e reaction
v is EEr . 35. The process according to claim34, wherein
Sai d’process conprises one or nore of the follow ng:
R' oriR’ stepdlacsal Erhwsgenodangenitia akaitiya &9%henyl;
sol ution of phosgene i,n toluene;, said nongolar aprotic
ang gt Mther gehA&neHoR t PusféectafdiEPgantiPhs e~ GECN,
~CHRYH, 8 Neo - S, Pt 21, , | GAC LN M AMSPRYL F2S are taken
nitrogen or argon; said suitable reaction tenperature
togethyat ieenfabowr 00E aminy dhofir BOOC mo ety s aanid

. i tabl [ [ IS, bet b h t
R 45 RROAT nol b P REET 6p by SERY B st 1 LBl r¥ MBI ToReYL -
conprise a suitable solvent m xture; a suitable

organi ¢ base; a suitable reaction atnosphere; a
32. I8Pt BbPECP8adfrondiempéractré™ dhd Wherriasl e reacti on

R or UTRis Q331 Gl D! ALsOl VANt HP S5 COMPRIEPS dha
, . Mmxture of a protic solvent and an aprotic sof vent
R” iswh@rehetlswl d protic solvent is water, and wherein said
aprotic solvent is selected ethyl acetate, isopropyl

R9

33. The process according to claim 22, wherein said compound

of formula V:

Wy
VA
OoN \ﬂ/ b
R® O R?
A

is prepared by a process comprising the steps of:
(a) reacting a compound of formula VII with a phbsgene
reagent or a suitable phosgene reagent equivalent, under

suitable conditions, to prepare a compound of formula VIII;

HO. _R! x'__o_ _R!
b — Y Y
R2 O R?
VII VIIT
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acetate, n-butyl acetate, benzene, toluene, xylene,

di chl or onet hane, dichl oroet hane, chl oroform
wonodeliazn7et ol uene, ethyl ether, isopropyl ethePCT@S2006/017817

met hyl tbutyl ether; said inorganic base is sel ected

and from Na2CO , K2CG3, Cs2C03, Li2C03, NaHCO 3, KHCGS,

(b)

NaOH, KOH, LiOH said reaction atnosphere is selected
reefAtang, spifr sgeRoBRdap§ohorsrila Véaéri 6 Benperature

synth%?%ggiﬂ§egcégggggég8§hggg ?B?“&é??%agggesﬂggr%§§?g§99h a

i S” betwe 0 nut es out

compoBfid dliefproaeas IA¢ccordangyhohekacaillg, avkepeiableXinaiog

or

chlorine. 37. The praqcess according to. ¢laim33,
defhgpEiNe §r%\°—‘rf%§ zeﬁﬁgeﬁlSHhHaﬁieaanﬁéﬁéﬁnﬁget her to

forma 3-tetrahydrofuranyl B%; and R9 is hydrogen,

or (S) -nethyl. 38. The pro ccording to clains

33, Oiln:R'RL or 4R2 is se ed_fimpm hydr ogen,
nmet hyl , e?E;I or phenyl ;0 And~theTother of RL or R2 is
sel ect &4 fFom - CH2OH, - CH2CON, - CRRCH2CN, or - CH 2N( CH

2CH3)2; and RO is hydrogen or (S) -nethyl. 39. A
conpoungzaff formula Va: Va orra& salt thereof, wherein:
is NO2 or NH2; each of Rl and R2 is independently

Q
wheredgrect ed from hydrogen; -CF3 ; - (Ci-C)-straight or

Xl

isbranshed; al kyl; - (C 2-Ce) -straight or branched
al kenyl or al kynyl; - (G-Ce) -straight or branched

y is aekg¢li-R 7 ; - [(C -Ce) -straight or branched al kenyl

Rl

R9

2 al kynwl ] .- R7-or -R7.: and wherei.n at. .l east one of. .
ox 2 AL WP doted el Rlarodtl MRHHIT BerPEide Bl
and fH&E 1) -of rRl gt R3ris selected from -CH,0H, -CH,CN,
~CH,CH,CN, or -CH,N(CH,CHs;),; or wherein R} and R? are taken

together to form a 3-tetrahydrofuranyl moiety;

is hydrogen, (S)-methyl, (S)-ethyl, or (S)-hydroxymethyl;

each V' is independently selected from halogen, NO,, CN, OR'?,

oc (0)R*, 0oCc(0)R', 0oc(0)OR'®, 0OC(0)OR', 0OC(O)N(RY),,

OoP(0) (OR™),, SR™, Sr'?, s(0)R™, s(0)R'Y, so0,R™, SO0.RY?,

SO,N(R™),, SO0,NR™@RY, so0srRY, c(0)RY™, c(0)orR'?, c(0)R',

C(0)OR™, NC(0)C(0)R™, NC(0)C(O)R'?, NC(0O)C(0)OR™,

NC (0)C(0)N(R™),, C(O)N(RY),, C(O)N(OR™)R!®, c(0)N(OR?®)R??,

c(NORM¥)R™, c(NOR')RY?, N(R'),, NR'3C(0)R™, NrR¥C(0)R?,

NRPC (0)RY?, NRMc(0)0R™, NR¥PC(0)0R?, NRY™C(0)N(RY),,

NR™C (0)NR'R", NR™S0,R™, NRS0,R', NR“SO,N(RY),,

NR?®S0,NR¥RY?, N(OR')R', N(OR¥)R?™, P(0) (OR?)N(RY®),, and

P(0) (ORY)2;

wherein each R'? is a monocyclic or a bicyclic ring system

consisting of 5 to 6 members per ring, wherein said
ring system optionally comprises up to 4 heteroatoms
selected from N, O, or S, and wherein a CH; adjacent to

said N, O or 8 may be substituted with C(0); and each
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branched al kenyl or al kynyl] -R7 or -R7 ;wherein up to

4 hydrogen atons in any of said al kyl, alkenyl or
wablbosrngro7ar e optionally and i ndependent!|y repl aceaskone/017817

R3; or Rl and R2 are alternatively taken together to

fopm a tgttal &&fe ?{ogtﬁv Id ng wher, e's%&lt&e%t@%re%%ed

atonms rn sai h Ting are optionally
r epkamed ™y - OR6 or -R7 ; each R is independently
sel ected from,hal og

CN, _- OR4, -N(R.5).2; i
WALt EFFTO M hydP obaﬁepen?%ﬁlmbé) Soé%??Né‘Fﬂh%r{a?‘% ' Tei-Ca) -
br éEEQ?QhE' 5¥| bran(:ﬁeacélkﬁr abghticorcpr anchadal kany!
or al kynyl, [(C - )-stralght or branched al kyl] -R7

, br{a(lchedca)'-kgnvéhghndor br anched aI kenyl or al kynyl]

e (e obEr e L RS g Car en £REE

al kgngt4;, -C (0) - [ (CI C6) - st rai ght or br anched
alkyl] -N(R 8,2, -C(0) - C.2-C6) %ralgg N
br ané’ﬁé%f%ﬂrk%yl 18raa1“R§}ﬁ9Y](—'llfil PR 8) 1CYEpEs) (‘&ﬁ%‘f%s em

-P (O - 2
(0 - Oof 2 haraRe SF B ShchedabRrF b oD 2 vheEeia

) - strai ghtLdonflbugarwlf»@@mablp@n?haérlYalcl@V@Wl]SESCNP to 4
wher ei n._u to4hdro en 0 n.an | k
E gp@iﬁ ted %%o Na &2pén %d.%hereln

al kenyl hg e optl onal T ently
repl aced by,-£&a§n6en¥ toYsasdskl| eot eﬂ Srmaybal egbatituted

CN, NO2, CF3 , OCF 3, SR8, S(PR S8, S 8NHR8NR
8)2 , cuiRhgCdO) @R@rndeééﬁh@@soﬁ?ﬁ-ﬂo%“tgﬁén‘f? Lo

from hydr ar-TE o lal! o@gﬂ]@}oa{bgyl -
(C 2- 06%- %tgl?aéltglrﬁugélrtgzlgrﬁd C%Plﬁé%;l‘ﬁ{)r al kynyl , - (Cl

[(C-C pﬂ;t—sarghghbr obr hnehebed| Riltk}’l RPr - Cp(@) Stralght

2-C6)-stra Gll) C alkn y)%y
-[ (G - ?"gﬁw ar}k)ﬂ] 92% t?qéll% : ralgjht
or br an@tegflaari@mwxyqr ol kwwbl Z2CN, -
[(G-C6)-straight or branched
wherein 72 is selected from halogen, CN, NOgz,
CF3, OCF3, OH, S(Cl—C4)—alkyl, SO(Cl—C4)—alkyl,
802 (Cl—C4)—a1kyl, NHz, NH(Cl—C4)—alkyl, N((Cl-
Cs)-alkyl)s, N((C1-Cs)-alkyl)R', COOH,
C(0)0(C1-C4s) —alkyl or 0(C1-Cs)-alkyl;
wherein n is 0, 1, 2, 3, or 4; and
wherein R'® is an amino protecting group;
and -

wherein any carbon atom in any R'® is optionally replaced

by 0, S, SO, S0, NH, or N(C;-C4)-alkyl.

34. The process according to claim 33, wherein said process

comprises one or more of the following:

in step (a) said phosgene reagent is about a 10% to about a
30% solution of phosgene in toluene; said suitable

conditions comprise a suitable solvent selected from a
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alkyl] -OR 4, - [(C 2-C6)-straight or branched al kenyl

or alkynyl] -OR 4, -C (0) - (G -C6)-straight or
wonesabad2al kyl, - C(O - [ (C 2-C6)-strai ght ®CT/US2006/017817

branched al kenyl or al kynyl], -C(O-R7, -C(OOR 7,

normde 1) Gprdi oSkt g @Ii@k@l@"t%?éﬂfﬂé bafe{Q O
[(C 2-C6)-straight or branched al ke al kynyl ] .
suitghly rRaqigocsHtresehieit; o Emld?ﬁ&%%l gt ionr -S(0

tenig®atiie ! WL, Nl %(]l?f' nhe 1b‘9ryqu?jt‘{‘1é) t he, sane

I trogen ‘at om are en toge saldinltrogen
in stapomboosémdnsalﬁabme7caaﬁbeﬁedshebmpa&;ela0suuﬂgble
wher ei n sai d heterocyclic rlng optionally contains 1

SOlVETE dfth 'l LHRE & QAU | TSR et PRI e ezplvent,
or igdMtes GherRof S(ap)s@lrtac-f(l@ :%10 £ rbf’pofg?anlc base; a

hydr ogen atons in any of said al kyl, al kenyl "or

suidigdy Ir et om | et sphera) |ar1d%pe¢&i@lﬁ I Jyeaccetpi@m:ed by

teqp(é'ig\_t%{rﬁi_ 5&%@4%%%‘96%% i %@Iﬁ\r or - CH2- CCH;

each R7 is a nonocyclic or bi cycl ic ring system

erein in said ring stem i . the_ring conprises 5
35. %’geﬁrpﬁgsgt BHEOFQ&E‘Ee%EIeﬁELP&rmsél‘lecWB&rﬁﬂé‘nﬁél Rrocgss

comprPEeS onkl orNRoRRI 65t BB 4ohhBHiALOME are selected from
N, Oor S; iii . any CH2 is opfionally replaced wth

in stepofa) |salénphssggn@ptregganty1sepbauedawzpﬁ SpOptopn of
n hydr gen atoms in
phq aneic ] ?:or |lhegnes’y aelrroil ar%oer}%%)p Mot 1Y+ e pT % ‘é%f%byl% 1;

ber&&a&i’é R itoivstepenseid | orgxal e tings & rmnmyﬁicm@@; said
agl )-straight or branched alkyl, or - (C-C
sudtalie 1HAC orOth i AHIRRP M K iy 1N R PRIy said

sulhﬁéifl%g%aaé%'fbrﬁﬁﬁ’ré)éu@'lds abdtle! about 20°C and
about 60°C; and said suitable reaction time is between about
1 hour to about 48 hours;

in step (b) said suitable conditions comprise a suitable
solvent mixture; a suitable organic base; a suitable
reaction atmosphere; a suitable reaction temperature; and a
suitable reaction time; and said suitable solvent mixture
comprises a mixture of a protic solvent and an aprotic
solvent wherein said protic solvent is water, and wherein
said aprotic solvent is selected ethyl acetate, isopropyl
acetate, n-butyl acetate, benzene, toluene, xylene,
dichloromethane, dichloroethane, chloroform,
trifluorotoluene, ethyl ether, isopropyl ether, or methyl t-
butyl ether; said inorganic base is selected from Na,COs,
K2CO3, CszC03, LiCOs;, NaHCO;, KHCO;, NaOH, KOH, LiOH; said
reaction atmosphere is selected from air, nitrogen or argon;

said reaction temperature is between about 20°C and about
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al kenyl are optionally and i ndependently repl aced by

hal ogen, CN, N2, CF3 , OCF3, SR17 , S(OR 17 , SQ2R17
woQ 208dR23072, N(R 17 )2, COOR 17 or ORL17 ; wher ePaTR$2006/917817

sel ected from hydrogen, -(G -C6)- straight or branched

80°@|- kéﬂqd sa_(Lg" geg@:léhr @il?gt 1Qer£\98EHeQbé{1lﬁe?W mPhutes to

kynyl ;RO is selected from hydrogen
aboﬁtsﬂﬂahmumsor branched al kyl or (C3-C6)
-cycl oal i phatic; wherein up to 4 hydrogen atonms in any
of said alkyl, or cycloaliphatic are optionally and

36. m&e@@@a@gglacw@h@ﬁ@dt@ycléinQ 9%, Ywhepeont ded t hat;
(a) when R1 is hydrogen and R2 is CH2Ph, then RO is

x! is gilagHzER8, CH2CCRR8, COR2R8, CN, or C(O)NHZ; and
provi ded that the follow ng conpound are excluded; (b)
nmet hyl 2- (et hoxycarbonyl) -1- (3-nitrophenyl)

37. Tdhéybracbasabecordingetbytl2imydd pxyhérefB:nitrophenyl

¥ ropyl carbamate ; (d) allyl 2- (ethoxycarbonyl) -1-
1s % A1t rophenyl) ethylcarbamate; (e) ethyl cyano

R' and &NHORR&RH oRithdCatbammtes 3ne dfagidndfudanyl
(ethoxycarbonyl) -1- (3-nitrophenyl) -3- oxobutyl

moigdpar@te . 40. The compound according to clai m 39,
9 aken together to forma
R is éﬂt%r;%%?]ydro]?1 ?SB?TP ri f ; and RO is hydrogen. 41. The

compound accordlng to cIa|n139 mhereln Rl or R is
sel ected fromh dro en enyl and

38. Pt BRaros! SREVEASES o ELALpE ol ek
R! or “FHAGN g1 2HAGN M OfyarEidedl fetzigh3) %’Ghﬂr d@%dﬂ/l-

Rl and R2 are taken t gether to forma
anc'g the redlier GFTurRinglc Roi eeysebpgted from -CHOH, -CHCN,

-CH,;CH,;CN, or —-CHoN (CHzCH3) 27 and
R’ is hydrogen or (S)-methyl.

39. A compound of formula Va:

Va

or a salt thereof, wherein:

Q is NO; or NHj;

each of R! and R? is independently selected from hydrogen; -CF3;
- (C1-Cg) ~straight or branched alkyl; -(C;-C¢)-straight or
branched alkenyl or alkynyl; -(C1-Cg) ~straight or branched
alkyl-R’; -[(Cy-Cg)-straight or branched alkenyl or alkynyll-
R’ or -R’; and wherein at least one of R! or R? is
- (C3-Cg) -straight or branched alkyl-R’; -[(Cy-Cs)-straight or

branched alkenyl or alkynyl]-rR’ or -R’;
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RO is hydrogen, (S) -nmethyl, (S) -ethyl, or (S

) - hydroxynet hyl . 42. The conpound according to claim
woooomhEr7ei n; RL or R2 is ethyl; and the other pot/uR1006/017817

R2 is -CH 2CN, and RO is (S) -nethyl.

wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by R?; or
R! and R? are alternatively taken together to form a
tetrahydrofuran ring, wherein up to 2 hydrogen atoms in said
tetrahydrofuran ring are optionally replaced by -OR® or -R’;

each R; is independently selected from halogen, CN, -OR*, or

-N(R®)2;
R? is selected from hydrogen, -(C;-Cg)-straight or branched
alkyl, -(C2-Cg¢)-straight or branched alkenyl or alkynyl,

~[(C1-Cg) —~straight or branched alkyl]l-R’, -[(Cz-Cs)-straight
or branched alkenyl or alkynyl]—Rz -C(0)-[(C1-Cg) -straight
or branched alkyl]l, -C(0)-[{(Cy-Cs)-straight or branched
alkenyl or alkynyll, -C(0)-[(Ci1-C¢)-straight or branched
alkyl]—N(R?)z, -C(0)-[(Ca-Cg) -straight or branched alkenyl or
alkynyl]-N(R%)2, -P(0) (0R®2, -P(0) (OR®) (R®), -C(0)-R’,
-S(0),N(R%),, -[(C1-C¢)-straight or branched alkyl]-CN, or -
[ (C2-Cg) -~straight or branched alkenyl or alkynyl]-CN;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y; '
Y is selected from halogen, CN, NO;, CF3, OCF3, SR®, S(O)R®,
SO,R®, NHR®, N(R®),, COOR® or OR®;
each R® is independently selected from hydrogen, -(C1-Cs)-
straight or branched alkyl, -(C2-Cg)-straight or branched
alkenyl or alkynyl, -[(C1-Cg¢)-straight or branched alkyl]—R7,
- [ (Cy-Cg) ~straight or branched alkenyl or alkynyl]—R7,‘—[(C1—
Ce¢) -straight alkyl]-CN, -[(Cy-Cs)-straight or branched
alkenyl or alkynyl]-CN, -[(C1-Ce)-straight or branched
alkyl]—ORg, -[(Cy-Cg) ~straight or branched alkenyl or
alkynyl]-OR*, -C(0)-(C1-Cs)-straight or branched alkyl, -
C(0)-[(C2-C¢) -straight or branched alkenyl or alkynyll],
-C(0)-R7, -C(0)0-R’, -C(0)O-(C;-C¢)-straight or branched
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alkyl, -C(0)0-[(C2-C¢)-straight or branched alkenyl or
alkynyll, -S(0)2-(C1-C¢)-straight or branched alkyl, or
-8(0),-R’; or two R® moieties, when bound to the same
nitrogen atom, are taken together with said nitrogen atom to
form a 3 to 7-membered heterocyclic ring, wherein said
heterocyclic ring optionally contains 1 to 3 additional
heteroatoms independently selected from N, O, S, S(O) or
S(0)2;
wherein up to 4 hydrogen atoms in any of said alkyl,
alkenyl or alkynyl are optionally and independently
replaced by -C=0 or Y;
RS is selected from —C(0)-CH3, -CHp-C(0)-OH, -CH;-C(O)-O-tBu,
-CH,-CN, or —-CH;-C=CH;
each R; is a monocyclic or bicyclic ring system wherein in said
ring system:
i. the ring comprises 5 to 7 ring atoms independently
selected from C, N, O or S; |
ii. no more than 4 ring atoms are selected from N, O or
S;
iii. any CH, is optionally replaced with C(O);
iv. any S is optionally replaced with S(O) or S(0)2; and
V. up to 3 hydrogen atoms in said monocyclic ring
system are optionally replaced by V';
each R® is independently selected from hydrogen,
- (C1-C4) -straight or branched alkyl, or —(C3-C4) -straight or
branched alkenyl;
wherein up to 4 hydrogen atoms in any of said alkyl or
alkenyl are optionally and independently replaced by
halogen, CN, NO,, CF3, OCF;, SR', S(0)RY, SO.,RY, NHR',
N(R'),, COORY or OR';
wherein R'” is selected from hydrogen, -(Ci1-Cg)-
straight or branched alkyl, -(C2-Cg)-straight or
branched alkenyl or alkynyl;
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R® is selected from hydrogen, or -(C;-Cg¢)-straight or branched
alkyl or (C3-Cg)-cycloaliphatic;
wherein up to 4 hydrogen atoms in any of said alkyl, or
cycloaliphatic are optionally and independently
replaced by -C=0 or Y;
provided that;
(a) when R' is hydrogen and R? is CH,Ph, then R® is not CH,ORS,
CH,CO,R®, CO,R®, CN, or C(O)NHz; and
provided that the following compound are excluded;
(b) methyl 2-(methoxycarbonyl)-1-(3-nitrophenyl)
allylcarbamate;
(¢} methyl 2-hydroxy-1-(3-nitrophenyl)propylcarbamate;
(d) allyl 2-{(ethoxycarbonyl)-1-{(3-nitrophenyl)ethylcarbamate;
(e} ethyl cvano(3-nitrophenyl)methylcarbamate; and
(f) ethyl 2-(ethoxycarbonyl)-1-(3-nitrophenyl)-3-

oxobutylcarbamate.

40. The compound according to claim 39, wherein;
R! and R? are taken together to form a 3-tetrahydrofuranyl
ring; and

R’ is hydrogen.

41. The compound according to claim 39, wherein;

R' or R? is selected from hydrogen, methyl, ethyl or phenyl;
and the other of R' or R? is selected from -CH,0H, -CH,CN,
~CH,CH,CN, or -CH;N(CHyCH3)z; or wherein R' and R®> are taken
together to form a 3-tetrahydrofuranyl moiety; and

R’ is hydrogen, (S)-methyl, (S)-ethyl, or (S)-hydroxymethyl.
42. The compound according to claim 41, wherein;

R! or R? is ethyl; and the other of R' or R? is -CH,CN; and
R’ is (S)-methyl.
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