PROCESS FOR PREPARI NG 4, 5- DEHYDRO- PYRAZOLO
[3,4-c] PYRID 2-ONES FI ELD OF THE | NVENTI ON [ 0001] The

w@r@3mpnt3ss nventi on rel ates generally to procesBERURINS/034548
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the preparation of
4, 5-di hydr o- pyrazol o[ 3, 4~c] pyri d- 2- ones and

i nter m9diml@QEESTFGR@REPAMNiG4,gtDmYEMZ’ﬂ)LO
pyrazol o- pyri di nones can be useful as factor Xa

i nhi bitors. BACKGROUNDI3&F=cHIRTINERNESN [ 0002]

4, 5- Di hydr o- pyrazol o[ 3, 4-c] pyri d-2-one conpounds, |ike

t hose described in WO 03/ 26652, are currently being
SFIELPAOBRTHBINVENEIONhi bitors in clinical settings.
Clinical trials and NDA subnissions require practical, .

| #0841 scal e Thy mrepend inveption platse gengeallyrta greggeses for the preparation

[ ' r h-0g: 1t i :
(B ST S o TR DO DBttt o e i of e
psamoe duchesyriiznd o-padidingnet, can die yefnbgpyfhetaoXa[inhibitors.

3,4-c] pyrid-2-ones. SUWARY OF THE | NVENTI ON [ 0003]
Accordingly, the present invention relates to a novel

0 .
4B%Q%|§§)1/{2Ir o-gg,/(?gzo %| 3, 4Nc’]r{)91r\1| d- 2-ones. [0004] The
pl0882ht i nvéntDibpdroepatzdoBat-cloydd-2i-oreeompdinads diké those
the synth S ) ) g .
ofSToREH R 333215 curgaiby s sfodied s Grtqriipigpibitors in
Thafenl 3fengy. NEliniOR 84t Snd WD A BubMikdiokeeanPe ]?tﬁ@@(fa?,rlﬁrge-scale
during the follow ng detail ed description of processes

r singhesispltle astifp dmgdmdanteroedisies for making theaTive dpg.
| PTI HE L NVENTI ON [ 0006] _Th ' t .
e« Rl T KR et BR0 rbuse  pbile 4.5 cibyaro-

pyrazolo[3,4-c]pyrid-2-ones.

SUMMARY OF THE INVENTION

[0003] Accordingly, the present invention relates to a novel process for
making 4,5-dihydro-pyrazolo[3,4-c]pyrid-2-ones.

[0004] The present invention relates to novel intermediates for the syntheses
of 4,5-dihydro-pyrazolo[3,4-c]pyrid-2-ones.

[0005] These and other objects, which will become apparent during the

following detailed description of processes relating to compounds of formula III.
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process for preparing a conpound of formula Il1,
conprising: (a) contacting a conpound of fornula I

wovdaoh/oaisgdmpound of forrmula Il in the presencePOf/US2005/034548

first base; wherein: Zis selected fromd, Br, |,
osS2Me50s2Ph, and OSO2Ph-~-Me; ring D is selected

fDEMARNEDYDESERATUONODRENE INVESTONOPhenyl , and

"4- met hoxyphenyl; Rl _a is selected from CH3, CH2CHS,
m oHerapisl

da9esbCHz, TomMzm imems- e eles! inga{aHByides a novel

ST e ChP et e R G ©

nfBeny4 codfbdmdsgifeeingd] Mibm GmpoBhd of forfalitAll in the
al koxy, and NR1IR2; R and R2 are independently sel ected

fpuevaney of it kgse; cycl opropyl, cycl obutyl,
cycl opept vyl cycloh xyl, phenyl and benzyl;
alterﬁﬁiléely, |s a 3-8 nenfjlered ring consisting

caghopZat ons, BQd
subsfi't utled wit I*RO-
selected XromH, OH
OCH( CH3) 2 NHF, Cl r,
CH( CH3) 2,
CH( CH3)3 e
pr esent t| on prow des a novel 5 B

wherein:

Z is selected from Cl, Br, I, OSO,Me, OSO,Ph, and OSO,Ph-p-Me;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R!a s selected from CH3, CH,CHj;, CH,CH,CHj;, OCH3, OCH,CHj3,
OCH,CH,CHj3, OCH(CH3),, OCH,CH,CH,CH;, OCH(CH3)CH,CHs,
OCH,CH(CH3),, OC(CHjz)3, O-phenyl, OCH,-phenyl, GCH,CH,-phenyl, and
OCH,CH,CH,-phenyl;

R is selected from Cl, Br, I, C; alkoxy, and NRIRZ2;

R! and R2 are independently selected from Cy.g alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl; | |

alternatively, NR1R? is a 3-8 membered ring consisting of: carbon atoms, N,
and 0-1 O atoms;

ring A is substituted with 0-1 R%;

B is NOy; and

R4 is selected from H, OH, OCH3, OCH,CHj;, OCH,CH,CH;3, OCH(CHj3),,
F, Cl, Br, I, CH3, CH,CH;, CH,CH,CHj3, CH(CHj3),, CH,CH,CH,CHj,
CH,CH(CHj3),, CH(CH3)CH,CHj3, CH(CHj3)3, -CN, and CF3.
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Zis selected fromd, Br, and |I; ring Dis selected
from 3-chl or ophenyl and 4-net hoxyphenyl; R a is

W@ edeoorsss f rom OCH3, OCH2CH3, OCH2CH2CH3 OCH( Cr31)/B$2005/034548

OCH2CH2CH2CH3, OCH( CH3) CH2CH3, OCH2CH( CH3) 2, and
O(CH3)3 ; Ris selected fromd, Br, I, and NRLRZ;

0 1 s seqeriedmbhb@mdp r‘clﬂ’ef‘]{?ﬂeééﬂ@mv@ﬂt%xgﬁﬂoq{d%)a 08 process
piperidino; ring A1s subs uted with 0-1 R4 ; and R4
i whereinect ed from H and F. [0008] In a 3rd enbodi nent,

t he pr sen [ .des a novel process

wher ei ﬁche%(f 19?1:%") 4- et hoxyphenyl ; R ais
OCHZCH%a B ik Selo@sdh6mi ehlo@dPHeryl B Am&h&ﬁ?ﬁéﬁm tut ed.
[ 0009] In a 4th enbodi nent, in reaction the

conpouRt? iskeleaedriiba (DCH§ QGHQ@HQ £ACHiL Chl, g, O6M{OTIR b,
of formula Il foll owed the addition of the first

b@@éfchb@ibpﬁsnoé?fﬁﬂb% 2%1%3313)25%@6%@@}13)&
0011] |

SRR L

T SR Ry PR

en‘oodlxﬁ@gl s Mlﬁtlﬁl't@l&ifitﬁ oilqd4 apiine base is
triethylam ne.
R4 is selected from H and F.

[0008] In a 3 embodiment, the present invention provides a novel process
wherein:

Zis Cl

ring D is 4-methoxyphenyl;

R!2is OCH,CHj;

R is morpholino; and

ring A is unsubstituted.

[0009] In a 4® embodiment, in reaction (a), the compound of formula I is

contacted with the compound of formula II followed by the addition of the first base.

[0010] In a 5™ embodiment, the first base in reaction (a) is a substituted amine
base.
[0011] In a 6™ embodiment, the substituted amine base is selected from:

triethylamine, diisopropylethylamine, dabco, DBN, DBU, and N-methylmorpholine.
[0012] In a 7% embodiment, the substituted amine base is triethylamine.

[0013] In a 8™ embodiment, in reaction (a), the contacting is performed in the

presence of a first aprotic solvent.



[0013] In a 8 enbodinent, in reaction (a), the
contacting is perforned in the presence of a first

wa@pradsssol vent . [ 0014] In an 9- th enbodi nent PCT/H82005/034548
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first aprotic solvent is toluene. [0015] In a 10-vtii
enbodi nent, reaction (a) further conprises contacting
with a first strong acid. [0016] In an 1lth
enbodi ment, the first acid is HO. [0017] hi a 12th
ef9dd] ment , In #ed @@b@éamenhﬂmﬁrsbaprpm%snlm isstohispe|
process for preparing a conmpound of fornmula I'V: the
process, conprising: (b) reducing the B group of
f [0kt a 111 It o1eherabodimens; esaption(d) fifxther combeSdsicogtatigs with a
g{sultl ng am no conpound with an al kyl-acid halide to
und of formula IV, wherein: alkyl-acid

halide is X-C 3-5-alkylene-C(O-Xi; X is selected from
the group d, Br, and I; X1 is selected fromthe
glodap] C | Bma@(b(h)m&ﬁhﬁeﬁﬂh@)ﬁrﬁ@%ﬂhs}m(()) 2 -rhenyl
and OS(O) 2 -tolulyl; nis selected fromthe group 3
4, and 5, ring Dis sel ected from phenyl,

rophe 185 t pshﬁg&l
|s se ect edﬁ?‘% %)zm erﬁl!%d%@ﬁ’thO_éJ reseﬁ{‘ﬂv&tféﬁ;éﬁ% %‘Eﬁcess
Zmrepatm-lazmm@qfme(IQWS)Z OCH 2CH2CH2CH3
OCH(CH 3) CH 2CH3 , OCH CH(CH 3)2 , OC(CH 3)3 ,
O phenyl, OCH2 -rhenyl OCH2CH2- phenyl , and

the process, comprising:

(b) reducing the B group of formula III to an amino group; and

(c) contacting the resulting amino compound with an alkyl-acid halide to form
a compound of formula I'V;
wherein:

alkyl-acid halide is X-Cy_s-alkylene-C(0)-X;

X is selected from the group Cl, Br, and I;

X is selected from the group Cl, Br, OS(0),CHj3, OS(0),CF;,
OS(0),-phenyl, and OS(0),-tolulyl;

n is selected from the group 3, 4, and 5;

ring D is selected from phenyl, 2-flnorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R1a s selected from CHj, CH,CHj;, CH,CH,CH3, OCH;, OCH,CHj,
OCH,CH,CHj, OCH(CHj3),, OCH,CH,CH,CHj;, OCH(CH3)CH,CHj,



OCH 2CH2CH2 -rhenyl; ring Ais substituted with 0-1 R4
: Bis N2 : and R4 is selected fromH OH OCH 3

w@OBH20p385 OCH2CH2CH3 OCH(CH 3)2 , F, O, Br, PCT/O505/034548
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CH2CH3, CH2CH2CH3 , CH(CH 3)2 , CH2CH2CH2CH3 CH2CH( CH
3)2 , CH(CH 3)CH2CH3 , CH(CH 3)3 , -CN, and CF3 .

[ OUEBICHI(THY)ADO(CHD Qb PRetlyl, OOH, PhesaNOCHTERLIHRAYI, and

provi des a novel process wherein: aUcyl-acid halide is
XOIHCH, @ phexiyl;; X is selected fromthe group d and
Br; X1 is d; nis 4; rin%Dis sel ected from

3- chl orivgHeisyphbsiiteted withtOhbRYphenyl ; R a i s sel ected
from QCH, 2CH3 , OCH 2CH2CH3 , OCH(CH 3)2 OCH
2%(:%5%@{07@6%CH 3) CH2CHZ , OCH 2CH(CH 3)2 , and

s ol Beatrifeidhehnh S BCHe 0P bR ey DR,
LB e ey eyl Cocaien eneypgyel ngerser,
CH,CH(CHs),, CH(CH;)CH,CHj, CH(CHs)s, -CN, and CFj.

[0018] In a 13" embodiment, the present invention provides a novel process
wherein:

alkyl-acid halide is X-(CH,)4-C(0)-X;;

X is selected from the group Cl and Br;

X118 Cl

nis 4;

ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;

Rla s selected from OCH3, OCH,CH;, OCH,CH,CHj;, OCH(CHjy),,
OCH,CH,CH,CH3, OCH(CH3)CH,CHj3, OCH,CH(CHj3),, and OC(CH3)s;

ring A is substituted with 0-1 R4; and

R4 is selected from H and F.

[0019] In a 14™ embodiment, the present invention provides a novel process
wherein:

XisCl

X;is Cl

nis4;

ring D is 4-methoxyphenyl;

R!2js OCH,CHjs; and

ring A is unsubstituted.

[0020] In a 15" embodiment, reaction (b) is performed in the presence of

hydrogen, a first catalyst, and a second aprotic solvent.

5



ring Dis 4-nmethoxyphenyl; RI1 ais OCH2CH3 ; and ring
A is unsubstituted. [0020] In a 15th enbodi nent,

WO e@eIBBs (b) is performed in the presence of POUUSIPEFH)34548
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a first catalyst, and a second aprotic sol vent.[0021]
In a 16th enbodi nent, in reaction (b), the first
catal yst is selected from Pd/ C and PdZAI O3 and the
second aprotic splvent is selected from

NEP@@W pyr r Bl & 4% nembodimyepinropstionshmche fr catafyst i oelgetpd from

t . el ) |

B0 P REEE R TR secdll RARLRRR Rtk ok R ot
hhﬁ&tylmmjadmhe,dDMS@DME,QZMAG,mnleHB enbodi nent, the
reduction solution resulting fromreaction (b) is
filtered prior to contacting with the al kyl-acid
hﬁ‘ o8 1N T EACTIO0,EGdimehONAhcdh B ]tﬁé rst E?cglgktn@ Bl/ALO; and
the present I nvention provides a no process for
pthe pacond gpeotcanbentid Nohetlylpyrtdidiionthe pr ocess,
conprising: (d) cyclizing the conpound of for rrul alvVv
to forma conpound of forrmula V;, wherein: pis

spiogsf ed fromd 18 GhYdmbnt, the r&fiftidn s61hfi8n Bshl%m
sel ected from phenyl, 2-fl uorophenyl, [ or opﬁeny

athl istfilferechpignth enpiacting with e wlmt@halfdﬁ ome@bﬁqn (©).

CH2CH3, CH2CH2CH3, OCH3 OCH2CH3 , OCH2CH2CH3,

OCH(CH3)2 , OCH2CH2CH2CH3 5 OCH(CH 3) CH2CHS3,

C@HZ@:Z CH3)th a lm&ﬁﬁent BreRheRi invEXddA-REAAN a novel process

phenyl, and
for preparing a compound of formula V:

v

reaction

Rla

v -

the process, comprising:

(d) cyclizing the compound of formula IV to form a compound of formula V;
wherein: ‘

p is selected from the group 0, 1, and 2;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

Rla js selected from CH3, CH,CH3, CH,CH,CH3, OCH3, OCH,CH3,
OCH,CH,CHj3, OCH(CH3),, OCH,CH,CH,CH;, OCH(CH3)CH,CH3;,
OCH,CH(CHj3),, OC(CHj3)3, O-phenyl, OCH,-phenyl, OCH,CH,-phenyl, and
OCH,CH,CHj-phenyl;

ring A is substituted with 0-1 R4; and



OCH2CH2CH2- phenyl; ring A is substituted with 0-1 R4 ;
andR4 is selected fromH, OH OCH3, OCH2CH3,

wOSH20M36H3, OCH(CH3)2, F, d, Br, |, CH3, CH2EEBUS2005/034548
CH2CH2CH3, CH(CH3)2 , CH2CH2CH2CH3, CH2CH( CH3) 2,
CH( CH3) CH2CH3, CH(CH3)3, -CN, and CF3. [0025] In a
20t h erbadiclBRRY. frdn B, P TRV I@t\zﬁgmH%rD@Hg@Hg@H3,aOCH(CH3)Z,

novel process wherein: p is ring is Selécted f
3,dtil Br,dpOERyCHa0H; CHﬁHQ@HQ@G@Hg)BI CHZCEHZGI@@Hg ed
from OCH3, OCH2CH3 CH2CH3, OCH(CH3) 2

@WH(WH3MW£ and
OC(CH3)3 ; ring Ais substituted with 0-1 R4 ; and R
is sel ected- fromHand F. [0026] In a 2] t

t, 7.t
5 S[p‘gi’;ﬂ's ge\r/]m eIrneJI@ eﬂtn‘eﬁg gtrélsgﬁk Jﬂ{fé}l\fi!oﬁ ﬁ)?c))(@%%ga\rqﬁvel pgocess
avheei@CH2CH3; and ri ng A |s unsubstl rut ed. [0027] In a

22n enbodi nent, reaction (d) is perforned in the
prese of first chemical dehydrating agents. [0028]

In a Z3dAnerbodidrmtm BL&ﬂér%gﬁéng Bnd @'-}netﬁ&@gﬁéﬂalg,t
dehydrating agents are a second strong acl
first Bltiheflertahfrem OCH3, OCH2CH3, OCHzCHzCH3, OCH(CH3)2,
10 OCH2CH2CH2CH3, OCH(CHs)CHzCH3, OCHzCH(CH3)2, and OC(CH3)3,
ring A is substituted with 0-1 R4; and

R4 is selected from H and F.

[0026] In a 21* embodiment, the present invention provides a novel process
15  wherein:
pis1;
ring D is 4-methoxyphenyl;
R!ais OCH,CHj; and
ring A is unsubstituted.
20
[0027] In a 22™ embodiment, reaction (d) is performed in the presence of first

chemical dehydrating agents.

[0028] In a 23™ embodiment, in reaction (d), the first dehydrating agents are a

25  second strong acid and a first orthoformate.

[0029] In a 24™ embodiment, in reaction (d), the second strong acid is TFA
and the first orthoformate is triethyl orthoformate.

30 [0030] In a 25™ embodiment, in reaction (d), a sodium alkoxide is added after

compound IV has been contacted with the first chemical dehydrating agents.
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[0029] In a 24th enbodinent, in reaction (d), the
second strong acid is TFA and the first orthoformate

wo go0v0dsshyl orthoformate. [0030] In a 25th enmPpOUUAENS/(34548

in reaction (d), a sodium al koxide is added after
conmpound 1V has been contacted with the first chem cal
dehydrating agents [0031] a 26rth enbodinent, in

r tion (d)hg he sodi um al koxi de i s sodium et hoxi de.
B3] 7' Sln 267 cbpsimentin oacen (oithg sodmpralon e sodium
| sihBgigkormed in the present of a third aprotic

solvent. [0033] In a 28th enbodinent, the third

aprotic solvent is Nrret hyI pyrrolidinone. [0034] In a .

29~ enbo g contacting solution resulting

ﬁ)&ﬁ#f eact i g‘hn?i} Bt ayGliess spastion (@histnesiqrmpen) in the present
[Qpe;%@]rdlagr&m%j@ngnbodl ment, the reduction solution
resulting fromreaction (b) is filtered prior to

contacting with the alkyl-acid halide in reaction (c)
a e con ac L ution resultin fromreactlon
@)(33%]2 used 1&% %F@ élwe?teg‘fttﬁ%‘ﬁa}(r&}lg 5?1559‘??6?{  n a
311;3&1 pyeeddmRAt., the present invention provides a
noveP, process for preparing a conpound of formula VI:

t he process, conprl si ng: [0037] (e) am dating ester R

t he cofp, a _conpound of )
?%)rg§4l a Vl; V\ianer e DﬁbOJﬁmfﬂgutlS Icg%tt’“étbngf %Og]?ﬂ%nﬁssn@%gom reaction
1(c) 'ande&diréatngnaeac&oﬁed)ect ed from phenyl,
2-fl uorophenyl, 3-chlorophenyl, and 4-net hoxyphenyl ;R
is selected from OCH3, OCH2CH3, OCH2CH2CH3, OCH(CH3) 2,

[0035] In a 30™ embodiment, the reduction solution resulting from reaction (b)
is filtered prior to contacting with the alkyl-acid halide in reaction (c) and the

contacting solution resulting from reaction (c) is used directly in reaction (d).

[0036] In a 31* embodiment, the present invention provides a novel process

for preparing a compound of formula VI:

the process, comprising:
[0037] (e) amidating ester R12 of the compound of formula V to form a
compound of formula VT;
wherein:
p is selected from the group 0, 1, and 2;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;
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OCH2CH2CH2CH3, OCH( CH3) CH2CH3, OCH2CH(CH3)2, OC(CH3)3
O phenyl, OCH2-rhenyl, OCH2CH2-phenyl, and

WOBH20M38H2- r henyl ; ring A is substituted w t hPOFLSRA5/034548

R4 is selected fromH OH OCH3, OCH2CH3, OCH2CH2CH3,
OCH(CH3)2, F, A5 Br, |, CH3, CH2CH3, CH2CH2CH3,

CH( CH3R2? isGrl2@e GIdROBIBH, CHREHORH3 D H c@tj(c@gp OSHECHB,),,

CH(CH3)3, -CN, and CF3 ; and R5 is selected fromH,

@%Hﬁh%ﬁﬁﬁ OCH(63B3CHpEHa, QQH[dCHﬁﬁﬁgsz@%CHg)_geO—phenyl,
nt, i nv | O rovi des_a nove rocess erein: p

POESE e Bt TR s o

4- et h henyl ;.. R . a. ] CH2CH3 ; ring is

suggtigﬁggdg%ﬁFﬂn%@ﬁwﬁéi' is selected fromH and F

and Ropé 3 declA939) 1 DIR R oGl RECH! SSER Cry),

i nvention provi a’ nov ’oces% wWher & ond 1
rF,rcl, By,iIsCHE Nelhony besoi, C @{cﬁ{%ﬂ%@{% "H ,1ng
A Fg unsﬁbs?itu?gd¥ [Og%%f ﬁ% a g413%nb i nents 2
r€EeCHEGH )e) CHECHYCEDCFRJ CBYCERR| 2O 3@ ¢ and

RS is selected from H, CHj, and CH,CHj.

[0038] In a 32% embodiment, the present invention provides a novel process

wherein:
pisl;
ring D is selected from 3-chloropheny! and 4-methoxyphenyl;
Rlajs CO,CH,CHs;
ring A is substituted with 0-1 R4;
R4 is selected from H and F; and
R is H.

[0039] In a 33™ embodiment, the present in\}ention provides a novel process

wherein:
pisl;
ring D is 4-methoxyphenyl;
Rl2is CO,CH,CH;; and

ring A is unsubstituted.

[0040] In a 34" embodiment, reaction (e) is performed by contacting the
compound of foﬁnula V with a formamide in the presence of a second base and a
fourth aprotic solvent, wherein:

the formamide is HC(O)NHRS3;

the second base is an alkoxide; and

RS is selected from H, CH, and CH,CH.

9
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conpound of forrmula V with a formam de in the presence
of a second base and a fourth aprotic sol vent,

wob@redrssst he formam de is HC(O NHR5; the secoPdI/bames/034548

is an al koxide; and R5 is selected fromH, CH3, and
CH2CH3 .[0041] In a 35th enbodinment, in reaction (e),
the formamde is HC(O NH2; the second base is a Cl 6

KH)E de anﬁl’bt hqh counterion is selected fromlLi,

0041l and ?‘PmeP%tuﬁtWa%fﬂﬂdﬁ) éhestormamideig H@@)NHL
[0042] I.n eaction (g),

second 548 Onlﬁ%agle lgg%? )ﬂﬁ?%% CoyHEA lslsﬁle‘étegﬁioﬂl Li, Na,
egbpgi reaction (e), the second base is NaOwe.
[0b443aﬂaa géaggu enbodi ment, in reaction (e) the
conpouthe fodrti aprotid solénaixdMie fourth aprotic sol vent

are contacted with second chem cal dehydrati ng agents
prior to contacting with the second base. [0045] In a

390g200di MR, 34 N diSRIEhEA N8 1052 A Secg&éfjr?algg A Al Ci

agents are a third strong’ aC|

alkdafl@r mate. [0046] hi a 40 enbodi nent, in reaction
(e), the third strong acid is TFA and the orthoformate
is trimsthyl orthoformate. [0047] hi a 41lst

I ment, mp nvent | Vi des nov
329 rr??j und of f or mﬁr i%laﬂ}‘ergh]érr%acugn r(%hg’e& ?@d}fﬁ%{sﬁqﬂl\é&'
with 0-1 R4 ;
[0044] In a 38" embodiment, in reaction (e) the compound of formula V and
the fourth aprotic solvent are contacted with second chemical dehydrating agents prior

to contacting with the second base.

[0045] In a 39" embodiment, in reaction (e), the second dehydrating agents

are a third strong acid and a second orthoformate.

[0046] In a 40 embodiment, in reaction (e), the third strong acid is TFA. and

the orthoformate is trimethyl orthoformate.

[0047] In a 41* embodiment, the present invention provides a novel

compound of formula Ila:

wherein:

B

ring A is substituted with 0-1 R%4;
B is NOy; and

10
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Bis N®2; andR4 is selected fromH, OH OCH3, OCH2CH3
OCH2CH2CH3, OCH(CH3)2 F, d 3 Br, I15CH3 , CH2CH3,

WERRTRGEB, CH(CH3) 2, CH2CH2CH2CH3, CH2CH( CH3) PCT/US2005/034548

CH( CH3) CH2CH3, CH(CH3)3, -CN, and CF3 . [0048] In a

42) inid enbodiment, the present invention provides a
novel Réimetsotkddtorh o1, OB, AL, OCHLCHACOEHICHLERY, X}

sel ected from phenyl, 2-fl uogr ophe%yli@ 3- C?IC ? H%enyF%CH'j)Z’
amd:mBrrdt ﬁbﬁgy@H@GHb,, CH@CHz@&,ﬁﬂ(mﬁg dmfmﬂ ,CH;,

(@ﬂl@@i@% 2&14@@)@%@5& C&?ﬁ@ﬁ)@m@&,
OCH2CH( CH3) 2, OC(CH3) 3, O phenyl, OCH2-phenyl,
OCH2CH2- phenyl , and OCH2CH2CH2- phenyl ring Ais

fs[?gfﬁ]' t ut edInVH 42"‘1 Qnﬂod%entBtH Mm%&%%&&%? d

Gompepnd pf fmlalﬁl—QCI—B CH2CH2CHB, CH( CH3) 2,
CH2CH2CH2CH3  CH2CH( )2, CH(CH3) CH2CH3, CH(CH3) 3,

-CN, and CF3. [0049]j In a 43rd enbodi nent, the present
i nvention provide novel conpound of of fornula

| V: wherein: X i sRéel he group C, Br, and
I; nis selected from roup |3, 4, and 5;

wherein:

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R1a is selected from CH;, CH,CHj, CH,CH,CHj3, OCH3, OCH,CHj,
OCH,CH,CHj3, OCH(CH3),, OCH,CH,CH,CH;, OCH(CH3)CH,CHj,
OCH,CH(CHj3),, OC(CHs)3, O-phenyl, OCH,-phenyl, OCH,CH,-phenyl, and
OCH,CH,CH,-phenyl;

ring A is substituted with 0-1 R%;

B is NO,; and

R# is selected from H, OH, OCHj, OCH,CHj3, OCH,CH,CHj3, OCH(CH3)s,,
F, Cl, Br, I, CH3, CH,CHj, CH,CH,CH3, CH(CHs),, CH,CH,CH,CH3;,
CH,CH(CHs),, CH(CH3)CH,CHj3, CH(CHs)s, -CN, and CF.

[0049] In a 43 embodiment, the present invention provides a novel

compound of of formula IV:

11
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ring Dis selected from phenyl, 2-fluorophenyl,
3-chl orophenyl, and 4-nethoxyphenyl; R a is selected

WO e@mo@E8s , CH2CH3 CH2CH2CH3, OCH3 , OCH2CH3, PCT/US2005/034548

OCH2CH2CH3, OCH(CH3) 2, OCH2CH2CH2CH3, OCH( CH3) CH2CHS3,
OCH2CH( CH3) 2, OC(CH3)3 , O phenyl, OCH2-phenyl,
OCH2CH2- phenyl d OCH2CH2CH2- phenyl; ring Ais
substituted with/0-1 R4; Bis NO2; and R4 is sel ected

fromH OH, , OCH(CH3)2 , F,
a, Br, I, CH3 CH2 CH(CH3) 2 ,
CH2CH2CH2CH3, CH2 CH3) CH2CH3, CH(CH3)3
-CN, and CF3. N Yodent, phe present

i nvention provides a |nove pf forjmul a V:
wherein:p is selec , and.x; ring
Dis selected fro , 2f|uorophe I

3- chl orophenyl , et hoxyphenyl ; Rt a is Sel ected
from CH3, CH2CH3
%% CH3, OCH(CH3) 2, OCHZCHZCHZCI-B OCH( CH3) CH2CHS3,
(CH3) 2, OC(CH3) 3, Ophenyl OCHz2- phenyl ,
mmﬂpmwédﬂ@ﬁdh senyl; ring Ais
substituted with 0-1 and R4|s selectedfromH

O—BOCH?S%S.SC@EF!Q@G@I ﬂmp&@laan( CH3) 2,
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R!a s selected from CHj, CH,CHj3, CH,CH,CHj3, OCH;3, OCH,CHj3,
OCH,CH,CHj3, OCH(CHj3),, OCH,CH,CH,CHj3, OCH(CH3)CH,CHj,
OCH,CH(CH3),, OC(CH3)3, O-phenyl, OCHj,-phenyl, OCH,CH,-phenyl, and
OCH,CH,CH,-phenyl;

ring A is substituted with 0-1 R4;

B is NO,; and

R4 is selected from H, OH, OCHjs, OCH,CHj;, OCH,CH,CHj, OCH(CHj),,
F, Cl, Br, I, CH3, CH,CH;, CH,CH,CHj, CH(CHjz),, CH,CH,CH,CHj,
CH,CH(CHjs),, CH(CH3)CH,CH;, CH(CHy)s, -CN, and CF 3.

[0050] In a 44" embodiment, the present invention provides a novel

compound of formula V:

wherein:

12
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F, d, Br, |, CH3, CH2CH3, CH2CH2CH3, CH(CH3)?2,
CH2CH2CH2CH3, CH2CH( CH3) 2, CH( CH3) CH2CH3, CH( CH3) 3

w0 a7/oexses CF3. [ 0051] I n a 45* | enbodi nent, thRCPUSRE034548

i nvention provides a novel process for preparing a
conpound of fornmula V: the process, conprising:

cont ach il <IGrRA wtk:8hp HOT MMl 2. | with a compound of
formula Il in the presence df a first base; reducing

t he B Hyrelyis e¢ledted framephienyl, 2 dluanophenylo3-ghlwugphenyl, and
o] ing the resulting am no conmpound with an
PRSP

lide to forma conpound of fornula IV,
and cyrld gisaigctbd BomPORO U, Off ,f@ﬁg@{l{ Y
compound of formila V, 9Whe% ei i sfge:f’g:(?%%({?(?igﬁ?%ﬁ’,
BOCH, CE5CRNe OCBBORREN, OUH, CPBOIRICIR;, MCH trgeid,
halide is X-C3-5- al3kyl ene-C(O) - H)j X i s@s}kgpec eggf rom
t @eHg CHiEHE) 5 BCKEHE)s| O-pienyls OSEH ephenyl, fOCHH CHiephelmnd
G 5Br SCBgl(P)LZCI—B, 0S( O 2CF3, OS( O 2- phenyl, and
RBpSHobHarnhenyly i s sel ected fromthe group 3, 4, and
5 pis selected fromthe }gloup O, 1, and 2; ring Dis
sel ect®8 fipsHbshiRd Witk Ot Rig@88henyl , 3- chl or ophenyl ,

?:qu‘fé%f& %% %@I—L{% %@&mﬁgéﬁﬁ%@%&?%,
i 1 CAEE ek e

CH,CH(CHy),, CH(CH3)CH,CHj;, CH(CHj)3, -CN, and CFs.

13
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15

OCH2CH2CH2- phenyl ; Ris selected fromd, Br, I, Cl-6
al koxy, and NR1R2; Rl and R2 are independently

w@edogoosss f rom Cl- al kyl, cycl opropyl, cycl obup@T/UsS2005/034548

cycl opentyl, cycl ohexyl, phenyl, and benzyl;
alternatively, NRIR2 is a 3-8 nenbered ring consisting

: b

SlORSE bt et TR gho@hlnt b i RbP B enyidilo Qabes novel process
ffwmdﬂariﬁglac@ﬁpﬁunﬂﬂﬁﬁrﬂamwa—l& OCH(CH3) 2, F,

a CH3, CH2CH3, CH2CH2CH3, CH(CH3)?2,

ent Ov ot _

formula Il in the Rf esence of : Ny

the B gf owp of fornula 111 to an am no roup,

cont .@ t he ou wi.t h Gin

al kyl -aci# halide to forma conpound g X

cycli zi t he conpou
compound” of for%

compound of for avVv
VlI: wherein: Zis seleqted

of formula IVt ma g
and ami dating est®r R a o% t he

the process, comprising:

contacting a compound of formula I with a compound of formula I in the
presence of a first base;

reducing the B group of formula III to an amino group;

contacting the resulting amino compound with an alkyl-acid halide to form a
compound of formula IV; and

cyclizing the compound of formula IV to form a compound of formula V;

wherein:

Z is selected from CI, Br, I, OSO,Me, OSO,Ph, and OSO,Ph-p-Me;

alkyl-acid halide is X-C3.5-alkylene-C(0)-Xy;

X is selected from the group Cl, Br, and I;

X is selected from the group Cl, Br, OS(0),CHjz, OS(0),CFs3,

14



al kyl -acid halide is X-C'-al kyl ene-C*-X* X is sel ected

fromthe group d, Br, and |; X1 is selected fromthe
w@e@apoB8y Br, OS(O) 2CH3, OS(O 2CF3, OS( O 2- pheeyus20asaB4548

O5(0 2-tolulyl; nis selected fromthe group 3, 4, and

5; pis selected fromthe group O 1, and 2; ring Dis

s8 I'uor ophenyl, 3-chl orophenyl,
g@ %%@Xy# 't?‘xllahﬁ is selected from CH3,
W%ls%%%t p $X4124418, OCH2CH2CHS,
OCH2 CH2 CH2 OCH( CH3) CH2CH3, OCH2CH( CH3) 2,
CI:(CI—Bpssetacpﬂéthe@bﬂ?@Henm2 OCH2 CH2- phenyl and

o ko ¢ N B s g PP SRR g hyL, &8

5  seheat hdn9m C1- al kyl, cyclopropyl, cyclobutyl,
cycl opentyl, cyclohexyl, phenyl, and benzyl;

aI ter natd iy e¢19qted\R01R2CH§, @{ﬂﬂg,lﬁi‘hﬂiﬁ’d{y O@{g; EXSHsEing
carbon atons, N, an - at ons;

S Eo LR QR TR B2 P o i, ORI o

e € oy oty s th ol DO b abimotag

gq%ﬁg@%@%_phelﬁ( CH3) CH2CHB, CH(CH3)3, -CN, and CF3 :
10 R is selected from Cl, Br, I, C;.¢ alkoxy, and NR1RZ;
R! and R? are independently selected from Cy.g alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;
alternatively, NRIR? is a 3-8 membered ring consisting of: carbon atoms, N,
and 0-1 O atoms;
15 ring A is substituted with 0-1 R%;
B is NOy; and
R# is selected from H, OH, OCHs, OCH,CHj;, OCH,CH,CH,;, OCH(CH;),,
F, CL, Br, I, CHy, CH,CHj, CH,CH,CHs, CH(CHj),, CH,CH,CH,CHj,
CH,CH(CHs),, CH(CH3)CH,CH,, CH(CHy)s, -CN, and CF;.
20
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R5 is selected fromH5CH3, and CH2CH3.[0053] The
present invention nmay be enbodied in other specific

wo coom®os8: hout departing fromthe spirit or esBENUBZN5/034548
attributes thereof. Thus, the above enbodi nents shoul d
not be consi dered Iiniting Any and all enbodi ments of

LBl el B R iR PLP R bbces
aﬂﬂ&ﬁQﬁﬂﬁga@&ﬁ@&hﬁﬁﬂﬂﬁnmﬁgwﬁ i ndi vi dual el enent of the

enbodi nments is its own independent enbodi nent.
Furt{d i ernore, any nt of an enb@li nent is nmeant to
be cpnbized with apy ahd all other glements from any

8 ' I n

addi ti gpn, the presen
conbi natjygns of diff
enbodi mepts, defi m{l ons,

ent i on ndt ed herei n.

AUexanplzs| pro i
ot her Yort4 ons of thi
be limting, unless
I nventi oh can be F
kil ogram scal e, ti l e, or industria
scal e. I\/UItigramscaIe[ erein, is can be in
the scale whereip at |Nast e sNartimg material is

presefit in 10 granms or mi¥e, gr ams or
|k|| ram
Kl

nore, or at |east 100 grags orQnore
scal e neans the scale ¥ n nore thef

| east one starting nat@ri is used Industﬂﬂal scaie
means a scal e which is otpEr thanI | aboratory sale
and which is suffici@gnt to supply.groduct sufficient
for either cliniga iSstribution to
consuners. [0056]" Equl n nol ar equival ents
unl ess ot herw se spec

her ei R, descri bedymay H&Me :

application arg
ated. [0055] Thg

I

the process, comprising:
contacting a compound of formula I with a compound of formula II in the
presence of a first base;

reducing the B group of formula III to an amino group;

16



Conmpounds of the present invention containing an
asymmetrically substituted atommy be isolated in

wopio7oed3By active or racemc fornms. It is wel | PRIOBRVOF/084548
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the art howto prepare optically active forns, such as
by resolution of racemic forns or by synthesis from

optical | ctive i %ﬁer' : [ [

i sonmer %O%?C%o é[ ?rﬁgﬁlﬁ& Rﬁ%}?u e Olkl)lgjg&’&h'\%n hagﬂﬁiﬁatﬁé‘g ct:%lﬁonn a
atgaphmdprésentla I, t he conpounds descri bed herein, and

all such _stable isomers are contenplated in the

pr esen€Ydligipgthe epmpang of sermulahé toy Garepquag 9 faympyda V; and
the c Oﬁﬁgﬁﬂﬂg eﬁ& B % A ES S ouh Y ERIhATh 946 tHE5FEbRESnd of
and may be 180l ated as a m*xture Of 1TSONMErs or as
sepmoRier i soneric fornms. Al chiral, diastereoneric,
racemc forns and all geonetric isoneric forns of a
stRelétXir e ar ei nt ended, unl ess the specific

st er eoghem S rh&nt { WAl .
i coraai 8 CIEBET R0y TbSE BE Rl TR
the prggendcid AMRRLL XOCARGIKyneiaTeyixaes made therein
are considered to be part of the present invention.
Taut onEris séléctedfippLihelgroabp @Gy By eandigscri bed herein are
considered to be part of t invention. [0058]

h Pgr esg(?t
" Subst £t Eﬁ%ée‘:t%@ﬂ%erﬂpu%ﬁi n@SdP)2kblseOf{ldhtdens on
t esi. gnat ed i.S placed with a selection from
tﬁ&%@hgaﬁe@dg%ﬁ@rwbﬁa ded that the designat ed
atom s_ no | eeded, and that the
substi?%ts{eg%{ep\gdlﬂ??%y%rgé%&g’a ?g’ conpound. Wen a
subst i p iseselected fkaah ¢he(groep 0, 5@hd 2f hen 2 hydrogens on
the atom are repl aced. Keto_substituents are not
pr esertinBh is selfdte ﬁrom@flﬂe%—%qu’égl}ﬁ%-éhﬁml@mfh and
I pyentd hélﬁz‘f*' udes all isotopes of atons occurring in
t he present "conpounds. |sotopes include those atons
havi n gRthe sslagred ﬁ‘bﬂi‘CH3 ,I’CCH}IGI@, l’ﬂl’ﬂz@i‘ﬁj@ﬁj 5 MHWH‘zCH:} ,
nunbers. By way of general exanple and w t hout

| ORELEH, 63, DSGH 6P Y, OICHH S§E Hpn OGHEHy) CH,GFzand

deuterium |sot oges of carbon include C 13 and
OCH,CH(CHj3),, OC(CHj3)3, O-phenyl, OCH,-phenyl, OCH,CH,-phenyl, and

OCH,CH,CH,-phenyl;

R is selected from Cl, Br, I, Ci.¢ alkoxy, and NRIRZ;

R! and R? are independently selected from Cy.¢ alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

alternatively, NR1R2 is a 3-8 membered ring consisting of: carbon atoms, N,
and 0-1 O atoms;

ring A is substituted with 0-1 R%;

B is NOy;

R4 is selected from H, OH, OCH;, OCH,CHj3, OCH,CH,CH3, OCH(CH3),,
F, Cl, Br, [, CH;, CH,CH;, CH,CH,CHj3, CH(CH3),, CH,CH,CH,CHj,
CH,CH(CHz;),, CH(CH3)CH,CHj3, CH(CHj3)3, -CN, and CF3; and

RS3 is selected from H, CHj3, and CH,CHj.
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C-14. [0060] The present invention includes all stable
oxi des of thiol and am no groups, even when not

wep@ciodizsnl |y witten. When an amino group i s PCHUSINOHE34548

a substituent, the N-oxide derivative of the am no
group is also included as a substituent. When a thi ol

is pr
ggrgls@at [ Ves?%ere@fe géﬁngg%ieﬁ% gb@F%Bgtﬁgd %@ﬁ&g ec}f f?%nsa
Suiﬁhmit duparting Sosihthewpitio omss&mahaﬂtmiﬂdescthaﬁefstﬂﬂg, the@bove
t hen s

uhsti t t b ded
S AT bt SoRdono a0 8y e b prpediesivgef the
V}Qr&féﬁﬂﬁw bASHCRkY POtk b Al Rfnktign ‘M‘t‘h%ﬁy %Fl b e2UBShldny 6t

iI's bonded to the rest of the conpound a given
fambmiuments bedessilphadslitiatal ewbodimenty. Beclbddedual ielenzny of the

m.n such substi,tu i nati of substl uent s

s Bl fli e el SR, Ryt inght By elenteht 8t an
GRABYRAEN OO eI b chbRkaklif ﬁg'ﬁﬁ@ dN@ther ERARALS from any
"Al kyl ene " includes both branched and stralglt chain

mhﬂdafﬂ@ﬁ tadesstbe a@acﬁ@ltmfé gribodintnb ulpsrddionnthetpmesent invention

RREG b S IR of BERER Sh R Dl B et

alekiyltons, deseiptidas, AnPee@yplROef the ipfeanyh 86d hbrebit Y1 ene,
and s-butyl ene. [0063] The reactions of the synthetic
net hods cl ai med herein may be carried out in the

m a suitable base, said suitable base being
an@ﬁo ad\?gsri ety of bases, the presence of which in the
eest]i on f akll bxdnatlesprohirled yntheelsfisitiohs ddwelllesin' &ber portions of

product. .Suitable bases be sel ected by one of
Ship EPDliGatioh ateof e fié%gaﬁrrg  Halspssstatehi t abl e bases

iipgdspde i nof&ﬁﬁés@nﬁﬁ§§(gloﬁ%ﬁ b@?)ra% tikad ?1{ ﬁﬁlmgll’{ﬁj scale, lﬁqlo gram

hydrides, li1thiumam
sedlal multlhdbgrawmﬂymrdndm:roal sealel Muﬂlmgramrscdﬂy,ckso»sedih&jem, is can

l ko él "ﬁ’ﬁ{%’g gqalﬁ?ﬁt ongl thrtm%anrlabtgrq a1tlse f;’reggn% r1]11 ?8 g?a%gsl ol'{r%ore, at
least 50 grams or more, or at least 100 grams or more. Multikilogram scale means the
scale wherein more than one kilo of at least one starting material is used: Industrial
scale means a scale which is other than a laboratory sale and which is sufficient to
supply product sufficient for either clinical tests or distribution to consumers.

[0056] Equivalents mean molar equivalents unless otherwise specified.

[0057] The compounds herein described may have asymmetric centers.
Compounds of the present invention containing an asymmetrically substituted atom
may be isolated in optically active or racemic forms. It is well known in the art how
to prepare optically active forms, such as by resolution of racemic forms or by
synthesis from optically active starting materials. Many geometric isomers of olefins,
C=N double bonds, and the like can also be present in the compounds described
herein, and all such stable isomers are contemplated in the present invention. Cis and
trans geometric isomers of the compounds of the present invention are described and
may be isolated as a mixture of isomers or as separated isomeric forms. All chiral,

diastereomeric, racemic forms and all geometric isomeric forms of a structure are
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hydr oxi de, sodi um carbonate, potassium carbonate,
cesi um carbonate, thallium hydroxide, thallium

W@ 200000382, tetra-n-butyl anmoni um car bonat e, aPdI/US2005/034548

amoni um hydr oxi de. Suitabl e bases include nethyl
[ithium ethyl lithium n-propyl lithi um I - propyl

I

 pbeBitiTunflsptickpegitit Hetibbnoradhl ¥t ispirichl #im Rietitanty
blpé(c_aﬁexinu\ﬂhgrbsésbgsl OsaMCdlﬁ',e})dr_e bhmpgtmﬂs [ oef dips{ mpyenaitiveietion and

| n 2, , [ e i ne assi um

E ﬁeh' P ﬁfia%g %lilglg%@%l Bistide br aait g Hhe RIesenbinversismum
Wﬁﬁéﬁ&s of Q&ﬁﬂ&und@léﬁ&kh BH&&%I%H Iﬂi‘?e]ﬁ %?@coﬂs{&fédqg $e Part of the

tertiary am ne base. Exanples include trialkylam nes
vitreseat mvemgont hr ee al kyl groups can be the same or

ﬁhé{fv’ L)e”m . @éﬁ%f Q" ﬁfeﬁ%slt @gl anlgno(élﬁtuog &ogghg%g?xgto%%ké designated
Mt @ang iséplac@dl ith-aRRchbn fréRah@idaydatdl g%s . ROVili&that the
substituted am ne_base al so include C g oakyl groups

(@S]@nate@ 9@[%?)3@&3@1 valeneyl isbat §Hceedsyc att the substithtion results in a
Cs¥eg):lég &%%Al%mdﬁe% Q‘ﬂy Céu%@l!éﬁuglg 1 y(l?% Mﬁq 129(5)0 %hénez gydrogens on the atom

cay@fe@taend yKetMJbs/tituerﬁﬂ greGYChREEX bh 'af@h:itid theieties.

Substituted _am ne bases_ can al so include nonocyclic,

HPQ§%| i c, o RrespPbipTpRtiondRelRdesakisetoreelimines ogsturing in the
?LH %&oﬁﬁ% adn ﬂgtoBQsSﬁﬁluHQ Fﬂo‘ég gtolﬁ%'ﬂa@ﬁfgﬁﬂé 8B 'Somic number but
riet mne, tri=n-p

Gﬁlﬁf&ﬁpﬂ'mwlmhtbﬁfsa rBy]Way dﬁ@sn@ral example and WIthout lmutatlon isotopes
((jf?,f g;%tglggl?, 1?1% t@tl\gpﬁaﬁ %g tgrtflllg;]le%s&%pegg arbon include C-13 and
(d.18- di azabi cycl o[ 5. 5. 0] undec-7-ene). [0065] "Strong

base" or "strongly basic conditions" includes alkyl

I[0QGOi] uns, |Thelpresentiniveemn igloddsdd steddeaxidet dfdhiol and amino

tall d t-b des. .Exanpl es_of
GG en e Pl vt rifent STHnsasH A GO ga it o o

@bl ad Neoxnﬂ’é)&éﬁfﬁh%ittﬁé Eﬂ&ﬁ@g&‘ogﬁ is Jl’ftf t{lﬂﬂudl:& Ldj um
et hyl I'i’'t hi um nf)ropy [ithium T-propy I thrum

Suipstifueint. Whesn a thiol group is present, the S-oxide and S,S-dioxide derivatives

are also included.

[0061] When a bond to a substituent is shown to cross a bond connecting two
atoms in a ring, then such substituent may be bonded to any atom on the ring. When a
substituent is listed without indicating the atom via which such substituent is bonded
to the rest of the compound of a given formula, then such substituent may be bonded
via any atom in such substituent. Combinations of substituents and/or variables are
permissible only if such combinations result in stable compounds.

[0062] "Alkylene" includes both branched and straight-chain saturated

aliphatic hydrocarbon groups having the specified number of carbon atoms. Cs.5
alkylene, includes Cs, Cy4, and Cs alkylene groups. Examples of alkylene include
n-propylene, i-propylene, n-butylene, and s-butylene.

[0063] The reactions of the synthetic methods claimed herein may be carried

out in the presence of a suitable base, said suitable base being any of a variety of
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[ithium i-butyl lithium s-butyl lithium t-butyl
[ithium hexyl lithium [Iithium

wheagoeizset hyl silyl)am de, |ithium diisopropylpoT/Us82005/034548
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[ithium 2,2,2,- tetramethyl pi peridine, potassium

bi s(trimethylsilyl)am de, potassium hydride, and

sodi ' ]: [ AeTabol :
B P o R R A I et AR, of the csired

aprod)ct. Suitible bases@iay, beawticted byank of sidilds tl(e&rgof organic synthesis.
benzene sul fo |c aci d, {)ol uen sul fgﬂl ¢ ac

oAb Qasa%ma udg inprearitbavst ﬂl&u%cfpsa%ridne Bﬁ%ﬂﬂn amides,
Séikél?ﬁl %rl e&ité %ﬂé et #g?%n?i?%d@é h&d gﬁﬁ&af&mwmmes

tetra ur an HF or mar ni
m]keﬁdcngphmp}neibhand c(alﬂh@)ates diett dmosoyiiven hydrexlde potassmm

?lg{% e %6 %u?nagﬁbonglten%g agln?n%ectar rgngtg <,(es1 C):arbonate Hhaltium

(1h 6*)&15@ ljthélﬁhm?bafboﬁat@ {efh AWM I B medniim RifbofAte ! AHmonium

3-di met hyl - 2-1 m dazol i di none (DM
l\hsrrbomgw pSmtabllq b,asntbmeluelmmyhyl figirimeunetil lithium, n-propyl lithium,

e EaE G DG ol RS, “BonfFERaP e i,

mﬁl l/hthﬁﬁﬁtlﬁhﬁm B@@ﬁﬁ@&mﬂyg%mellmmuﬁa@roﬁﬁﬁwde lithium
yl ket one, et hyl acetate, sulfolane

Ml Rﬂdtqﬁ@my@mm@m mothssiumghis(rimethylsilyldamide, potassium hydride,

n|t ni trobenzene, or

he Sg)gﬁiﬁ:}ﬁosphoram de. [0Q68] "Pharnmaceutically

a[ooeﬂt abl e"“Subktfitedi@niht bse” Gliies Adatianedeint bhss, Examples
and/ or dosage forns which are, witib

&p03| tions, d
ude iptlodrmines mdperrinithe dhrep alkyheioups eam hedbr sampe pr éarél@rent

f
L5 S s
at-beitgl, and eppuotyb él’hem]lthgnmpsmncthé suhstituterbamine basd aim include

[GOBO PR Ao SRRy 48 EE% bt Snd il ey and
B B e e

s@ictapentyl-methyl, and cyclohexyl-"lethyl) Substltuted amine bases can also

include monocyclic, bicyclic, and tryicyclic amine bases. Examples of substituted
amine bases include triimethylamine, triethylamine, tri-n-propylamine,
diisopropylethylamine, dabco (1,4-diazabicyclo[2.2.2]octane), DBN (1,5-
diazabicyclo[4.3.0]non-5-ene), and DBU (1,8-diazabicyclo[5.5.0Jundec-7-ene).
[0065] “Strong base” or “strongly basic conditions™ includes alkyl lithiums,
lithium amides, hydride bases, other organometallic bases, and t-butoxides. Examples
of strong bases include lithium tert-butoxide, sodium tert-butoxide, potassium tert-
butoxide, methyl lithium, ethyl lithium, n-propyl lithium, i-propyl lithium, n-butyl
lithium, i-butyl lithium, s-butyl lithium, t-butyl lithium, hexyl lithium, lithium
bis(trimethylsilyl)amide, lithium diisopropylamide, lithium 2,2,2,-
tetramethylpiperidine, potassium bis(trimethylsilyl)amide, potassium hydride, and
sodium hydride.
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t hereof. Exanpl es of pharmaceutically acceptable salts
i nclude mneral or organic acid salts of basic

w0 e@7dois8s such as amines; al kali or organi c saPCEUSI005/034548
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aci di c residues such as carboxylic acids; and the

i ke. The pharmaceutically acceptable salts include

t nvent i@nal P L. Ol -g: he

apn@gﬁfum salts gf;ﬁt e&pgﬂrr%lrﬁif %%%%ﬂ%ﬁgg?ﬁ%ﬂﬁ&%yA
eftdfipbreacdticamidheniftox acidj andrsgHonic acids ¢e.gaberzeas sudfonic acid,

For exanmpl e, sych conventjon nen- I.c salts. include

b o o By TR o A PO R e actd).

SRlog¢f €d r SMkB1AsRbRXIIIFRELInEIude eiheFEARE, RaRBydrofuran (THF),
sul fonic, acetic, "ascorbic, benzene sulfoni'c, bénzoic,

(tj)qimmﬂbd' § formameder h(wF)clﬁdin;eﬂmxyethemﬁ (D,Malb,tda'@tﬁoxymethane,
L.SU oni c et ne.s oni ¢, 1.C u ept onl c,
ARGt RS Bt B MR ens el ERIGR,
hfe,zydﬂh@ﬁlgr-sj4w,&tetm§idrabz§m{pﬁyﬁﬂmmmmm,

|

hydr ochl ori c, hydroi odi de, dr oxynal ei_c, )
s arcagihalhtiidagplidingr VBN anethylpyTelidinges GBMBM formamide,

- aur i C i~ L. ¢ !

e BB e R S R sl 020
PREPioRitH &) Ebyofingte, DBRRYiRERE, hexadhllasadeaseCacetone, ethyl methyl
pol ygal acturonic, propionic, salicyclic, stearic,

skriaree £ihyl acetpie ishifelang . Nagrmesthydprppignamide, tegamethyiea,

t ' r.t-arnl n 1 £:9.[ 0070] The
PR b b o AR BRG]

| J6@68E | on Céthahmaceyticdliysczepdalileartdri® thasestvinpoonis) urederials,
that conptains, a basic or acidic npiety by conventjonal
CHERR QS HIOTR (5 S05A68 AR WRACh &ffe Y the Stogs opgound medical
%ﬁgﬁléﬁt‘? sibableSBLhdeNE chior Wit hRsthed of Ra%En E&h&aﬁi‘ animals
t'hese conpounds wth a stoichionmetric anount of the
apphoprekedssivb &s@cityy irdtitidn allengit essponsej or etherqirglalainoor
solvent,. or in a mxture of the two; _.generally,
ARSI ORI B LR raponBlaRPeaRatceBo. ¢ hanol

| P9B9oPano! 1p1AFmALEEQIMNyEcEd R Salfd® BIbY to deti®htdre@of the disclosed
suitable salts are found in Rem ngton's Pharmaceuti cal

Seingreieds whendinthe garentvmokpoRod is mhdifigd Gy myking adkh ot base salts
iP tﬁé&r&%g g]?)gqn&}é‘ 4<§‘}5 qhgﬁngq?cgﬁé > _ ly%%gerp%ab% seﬁpslircl:criucllesmlt}l%{’aﬁ tc)x¥ organic

acid salts of basic residues such as amines; alkali or organic salts of acidic residues

such as carboxylic acids; and the like. The pharmaceutically acceptable salts include
the conventional non-toxic salts or the quaternary ammonium salts of the parent
compound formed, for example, from non-toxic inorganic or organic acids. For
example, such conventional non-toxic salts include those derived from inorganic and
organic acids selected from 2-acetoxybenzoic, 2-hydroxyethane sulfonic, acetic,
ascorbic, benzene sulfonic, benzoic, bicarbonic, carbonic, citric, edetic, ethane
disulfonic, ethane sulfonic, fumaric, glucoheptonic, gluconic, glutamic, glycolic,
glycollyarsanilic, hexylresorcinic, hydrabamic, hydrobromic, hydrochloric,
hydroiodide, hydroxymaleic, hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl

sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic,
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[0071] "Stable compound” and "stable structure"”
i ndi cate a conpound that is sufficiently robust to

W@ 007iovisss sol ati on to a useful degree of puritRCT/USI0H034548

reaction m xture, and fornulation into an effi caci ous
t herapeutic agent. [0072] "Substituted" indicates that

I h I ndi c I: he 1 :
B e R e P o Pl o bl stearc,
sebedtic psuctinayysilfenic kil faailie dsudfucivpbsric, tpriavid, dadl tdlinade sulfonic.
t i.ndi cated atom s norpal valency i ot exceeded,
Alibina °ch ﬁﬁe&flf%iga%csgm@% sl 03} ¢ Bgpe@ invention can be
kinel ¥hahe m\%ﬂ&%ﬂeﬁoﬂﬁ@ that Sort§ih®a bhsi€ or acifik it by
tHen 2 hydrogens on the atom are replaced. SYNTHESI
[ @07S]tioBy] deynicl netlandp] Senerdllyisublosaltsicambe atapered tylreacting the
pfesent invention be further. .understood.by th
PGl oot At Bede umRetngs Mt B BpERS JROBE of the
Fo# R basE 6PRAY Rftwatet 80A%h o B WEHN @ HYh a BhiRfulré Bfithe two;

materials of the present invention (formula I) can be
rgederally omnaaruappr opdip bke ethat, lethybacedate tethanoh Bepwpeopanol, or

di aze roup i §.first . e,...follo condensati on
AECRMa HERHBH. T4% BE R PRE S P INT n RerRES
UsidritlacéRREESYisncba N 8iHogari Mgck Mlisuﬂg@dnﬁpehr,gmm, 21e 1990, p
NaNC2 and HC . One can first react the aniline wth an_
alfdé olhs diselagureef grhiclpis berehyiinearnonetey by referessied by

j\Ng and. [ L " (€ :
g@gﬁ\}al ent s)S.?aq% %délgﬁoruglgt glg&lfsg%%/ razi %e@d ﬁ%ev\%& t%%‘sou}ﬁ%hat s
tdudfigernly wkudt o sutvivh ésoddtionao uludefbbdagsethf purity from a reaction
Transformati on of the hygr aziny| group to the
HY S R fO’g'F‘gﬁ:tbOfblﬁFP PeciieaiapdberBRewtis festt i ng an

pri at el i |

JORTEt g SuRTHERH hiaRs B oné SRPHARANYSE Bhind 6m
Nadidatpd irFibe eeprasgidreysing tubfRitutad] & r&Goja@Btwiting sde¢tmonGrom the

BB Eh00 4 D2y BB, SR Ben SR 0 e

and that the substitution results in a stable compound. When a substituent is keto (i.e.,

=0) group, then 2 hydrogens on the atom are replaced.
SYNTHESIS
[0073] By way of example and without limitation, the present invention may

be further understood by the following schemes and descriptions.

Preparation of hydrazonyl compounds I

0]
i
Rla \
N
NH, NH
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CF , and other C - alkyl esters) and Z groups (e.g.,
Br, I, CH3SO3-, phenyl-SO3-, and toluenyl-S03-) can

wa@bk®ae/obsstised, dependi ng on the final product.P@I/US2005/034548

vari ety of hydrazonyl groups are described in WO
03/ 49681, the contents of which are incorporated

heroin b . : oy
(B0 o ol SRR oy AL Rl aih st PRpdH ARANRS (bl
f cnrbednddedinm he bpprepaatt anifina it slwvanatovaed. ditwaylherpup ¢ first
S S S i eons spppound
biTQIRr Al Vbr SMnPid Me h{BYGhyPErosh bRNMOMOShYd HEN! Oht @8n first
(CVC) or (b) BVC slight excess of the Val eryl

cieh@rthdlgniliawhie atl ageboubxeidt.e s 2 equinlandd) efollswed by lkeoling and
al kyl -acid chloride include I(a) from1, 05 1.1, 1.15, .
1adglition gfquaous NaNQGs(e.g, abouy I-4mquivalentsy Qgr fayyesito hydrazines
This inifial j.de forpmati ca dane i.n t .
Tiod Dubest o SRLEE et Ro bl Ferikimabif hbfhs bvrazint
Ly &) @88 bk A&Hi facang Bn

Y gegiglor gl ghida polca by ey
Isubstitatedapyloompoynd, wererein shayeoméacting gansein theprgsence of a base

¢ éﬁ%ﬁgﬁf %§§§§%3@E=H‘§%® FEERO:B fud 47 h Biebdhe safing oyt
Ay 58 be RS rnsmn depbnasle el Gt
CERaRbif5Pe, Uig) Mg RPases SRLbEL £ SRE T ELATE Mgy EP--

LatiaReAAIIEL) & Aabd en, &?e % 8y e fmé%ﬁbmhac tA Rkiety of

theresufltlng am de with a base {e.qg., in the
HyeEisenagl @bul faledcyibéd eW@ 03/49331 athetophieni i mhich are
brom deag. Exarrgl es_of equival ents of base include (a)
fipggEporaged hpren by referepcs * 2 4, 2.5, 2.6, 2.7, 2.8, 2.9,
to 3.0 and (b) 2.0. It is generally useful to maintain
a basic pH, for exanple (a) 11, 12, 13, to 14 and (b)
1PrepAratign eftdipolapdpldles 11 s general |y used (e.g.,

o |

[0075] Dipolarophiles II, wherein B is NO,, can be formed from their starting

B B

nitro-anilines. One way to achieve lactam formation is by reacting the nitro-aniline
with an alkyl-acid chloride such as (a) bromo-valeryl chloride (BVC) or chloro-
valeryl chloride (CVC) or (b) BVC. A slight excess of the valeryl chloride can be
used. Examples of equivalents of the alkyl-acid chloride include (a) from 1.05, 1.1,
1.15,1.2,1.25, 1.3, 1.35, 1.4, 1.45, to 1.5 and (b) 1.15. This initial amide formation

can be done in the presence of a base such as K,CO3 or KOH. Examples of

equivalents of base used include (a) from 0.5, 0.6, 0.7,0.8,0.9, 1.0, 1.1, 1.2, 1.3, 1.4,
to 1.5 and (b) 1.1. An aprotic solvent is generally used (e.g., chloro-benzene and

THF). Examples of the amount THF in the solvent based on the weight of chloro-
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chl or o- benzene and THF). Exanples of the anbunt THF in
t he sol vent based on the wei ght of chloro-benzene

wo p@7oossg a) from 30, 35, 40, 45, 50, 55, 60, BGI/USDN5/034548
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75, 80, 85, 90, 95, to 100% and (a) 50% Exanples of
tenperatures for the condensation reaction include (a)

PGP R P18 (D5 80,65 A3 Pt 20 20 ¥5lko

apdyos uedl A;xowmawﬁesvuﬂt&nger@m@rfbﬂmte IcBAdeag&tn 18:ti@n include
PG 5) in an aprotic solvent (e.g., chloro-benzene).

Heafohes, ]é)ﬁ 1230 93130ntos355€ %ﬁl(b}lfhgftl ng agent incl ude

SPTH] 0 s Pastin iy i hendeden ey tpiing

Célhﬁl’élvﬂﬂi ;!1 Badei(81g), KGJJH)(ﬁ:l)the)c Presendd of 86ata11§'§t; (40 tetédbutydfnmonium
55, 60, to 650C and about 50C. [0078] F| nal
cerRunda)aBxamples of ﬁ‘@ll‘é%lﬁ%eﬂéﬁséﬁﬂqi‘éfh{ﬂ} Hom 2.8 2nl-19e?s 2.3, 2.4, 2.5,

E z V,ﬁ? b%/9 e[%)ho’r@ ARt I%)?ﬁ' OOfIt %?%ér%%lgﬁ gé%ﬁl% HabhtGh QHAsic pH, for

€ conpound I's contactin
té}@njﬂl@ ()aipra, l’lB,eﬂbrm(hnét(‘e) M t An apiloéis solf’entgs geretA19ABEd (e.g.,

g&&grg?begl%g%tqug%g% %ﬁgor ndl ngunt %Z%‘r}é ﬁ]'éegéogYe%tit Icajas)ed on the
1 :

S.Q%I,gﬁ g 5 o %Te”‘g@ ,%%‘.E% @838@19’ gSQtP %5 7 g?’%lo.’ 253710 1>

185 90198 ,to 100% ahd &) 5090, ExampleQofatnuhpéisfuretionthe@oBdensation

clvalenis SRIP I AT 5 1

1[0@7 7R- 1. 1CKLorﬁiaﬁ°bn th-tHe dibhlero-intémediafe cah 12, acﬂle%d B@reac’uon

2.0 and (b) . Exanpl es of tenperatures for the
ewlthawhlqrmatmgmgeud@ & A)Clgbimuan apogic spd)@nt m; chige;bengene).
105, 106, 107, 108, 109, 110, 111, % 114 11%
1agampleyof eppgyalepsoof Chmlﬂa&@aageilézwwﬁ a) fy 2 % 4-613562-8, 2.9,

Zé‘.g % ?)3 §b§) t3 Q-QE? 3, 51«191 (b%ge).ﬁ El{gl%lpleé g?tené%r&ézggfor[c%zﬁ)]atlon

aro ’nl ’es can repa
%2&68(:911&801}166,,30; B&, 400A5 7t §5,060 \t\hﬁiﬂ@ ardgb) alpmt pOt@t ed
her ei n. React
[0078] CFJJng co(n%ersauon to the.P goln%oumyi ?oar(rjnql a h can be achieved by
elimination of one of the chloro groups. One route to the compound of formula II is

contacting the dichloro-intermediate with a base (e.g., Li;CO3) in the presence of a

corresponding salt (e.g., LiCl) and an aprotic solvent (e.g., DMF). Examples of
equivalents of base include (a) from 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1,
1.2,1.3,1.4,1.5,1.6,1.7,1.8, 1.9, to 2.0 and (b) aBout 0.5 equivalents. Examples of
equivalents of salt include (a) from 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1,
1.2,1.3,1.4,1.5,1.6,1.7,1.8,1.9, to 2.0 and (b) 0.5. Examples of temperatures for
the elimination include (&) about 100, 101, 102, 103, 104, 105, 106, 107, 108, 109,
110,111, 112,113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, to 125°C
and (b) about 105, 106, 107, 108, 109, to 110°C.

[0079] Dipolarophiles can also be prepared as shown in US2003/0181466, the

contents of which are incorporated herein.
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[0080] The 1, 3-di polar cycloaddition reaction of the
present invention involves reaction between the

whyaraessyl conpound of formula | and di pol ar opti/iUg200$/034548

formula Il. This cycl oaddition reaction provides the
4, 5-di hydr o- pyrazol o[ 3, 4- c]pyrid-2-one cores. The

; g%%”%g%g%%?’g?‘?lggciﬁaogﬁ%& esence of a substituted

on-nucleophilic tertiary am ne

basd€). Exanpl es bstituted am nP bases include (a)
trialkyagines (e} g.,\;triethylam ne
dii pyl et i andh, cyclple
(&Y., N met hyl morghol | DBU) ,
and (c)\tEGethylanlne. xanples of e
used i ncftide (a) qpbout 1.5, T.6, 1.7, 4y
4

2.1, 2
3.2, 3

2K 2.3, 274, 2.5, 2.6, 2.7, 2.8,12.9, 130,
ISD .4, to 3.5 and (b) 3. Aproi ol Qent s
(e.g.,ltolyene, THF, and DME) can be

cycl oadd¥ti on. The cycl oaddition can W n fr room
tenperatiire up to the reflux point of the sol vent.

B bou: B LBsTiogg S5ioadiign Sstot e B EdaTerSae
\[Mﬁ)ltgﬁl%s TN RN e rLRBPOGASL Ay Gﬁﬁ?(ﬁﬂrfd-ﬂf f&%ﬂﬂé’ghg&ai%glarophﬂe of

the base or dipolarophile (11), followe y
afpdintiiadh Blhis chdoadslidendreaetmmaneyites tho #,Sedilipigioepyrazolo[3,4-

- CRGRA PP Fofna THGRER e Cor04 18 b ea by HEh AR Bt amine

Adse TNt b Meh-yuclbbishily k@9 Bidel Das©a rExlﬁﬁlrp%er@ﬁﬁﬁiﬂutM tRine
a base and addition of dipolarophile (1[) can_then

f riskoinciRda () itork yqbines roe-( ipthymide anbdieprapylqtiodanine) and
Red Lon of .qgr e . | C [

HE L B0, RSBl S ) LR R
Hy@dthouefias. Braresles blequevaland®ithans tideddndladaday about 1.5, 1.6, 1.7,

a}:{grg%&q@t@i.ﬁ%%{ al yst fseg%g% t%% t‘h_ose of s-ki | L int g% ond
, . paldt Adi Ath Bhd - 2bi htwiP

CaY 8 Welstid REHEGe. LUbMAEE TRAL ahd PVIEhahDe (B thBWUSoaddition.
The cycloaddition can be run from room temperature up to the reflux point of the
solvent. Examples of temperatures for the reaction include (a) from about 80, 85, 90,
95, to 100°C and (b) about 90°C.

[0081] Hydrazonyl compound I can first be contacted with the base or
dipolarophile (II), followed by addition of the second component. For example,
dipolarophile (II) can be contacted with hydrazonyl compund (I) and addition of the

base can then follow. Alternatively, the hydrazone (I) can be contacted with a base

and addition of dipolarophile (II) can then follow.
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PdZAl 203, Pd/ CaCO 3, Pd/ SrCO 3, Pd/C doped with Fe
Pd/ C doped with V, PtMI2Q3, Pt/ CaCO 3, and PdZBaCQO3,

w@ kjo7Paidgs 203, and (c) 5% Pd/ Al 203. An apr ot i BCHUB20051034548
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can be used (e.g., N-nethylpyrrolidi none, DVBO, DMV,
DMAC, and THF). When Pd/C is used as the catalyst, it

cgn be o re e it.after hydrogenation by
Cgﬁ?cg'é’ E@Dﬂ#e(c éﬁ%‘?o %tf({ﬂl on with Na2C33- The
solution can then be f@ltered and used in the

am dation reaction w f/fhout further purification, if
desired. [0083] Amit ornmed by condensati on
with an appropriate al k i hal nde. The halide

| eavi ng group of the al [ i de_can be a halide

(e.qg.,lBr—€——or>) or ereny type® of
conpati bl e | eaving group (je.g., I O,
0OS( O 2- phenyl, or Ors) to Raci Qtate zat j to X

| actam Exanpl es of al kyfl aciid hal i des 1 ncl Jf%e ()7 55
4- bromobutyryl chl ori del 4-ghl orobutyryl chl'ori de,
5-bronoval eryl chloride (BVC), 5-chVoroval eryI

chl oride (CVC), .6-bronohexanoyl_chlaride, an

cl9082lohex anbgduction of g9ep B( )2-BYR2HR IS CPEEesPoR m@ﬂm@f{/@n be

S oihe SO FtuStt Tegnicen 15 FopénaliBn s&F og Bebited with o
%a@azyst 1 og@nﬁﬂm clttalystsllqﬂogvn th-theke ol’ shifl in theldt cah Heﬁised
1. 1.2, 1.21, 1.22, 23, 1.24, to

alﬁmms af mﬂadlmeandmi@mmwdﬁsts é@&deobm@mmﬂémmd 1ior(a) Pd/C,

BGARRL EIEAEOR R IS S AR R AT Puc BRI BB VOharos

t /GO 288d PBBa20%; () PdNElyOend €d) B4 PdiAd, B dAﬂaﬁt@Sle sbl@ent can

t he condensati on reaction

elmﬂseé (et & mﬁthwwmhﬁ@m@é?b@gp ﬂl\é%lf@&@c @né T}BF)7 When Pasc
15 §Sea%ﬁsgthe g'atgl t It:l: be h%lpﬁ& tgreP]UV%' fr é‘n %antﬁ)mbybcgntactmg

e ap I‘O ven used ere on can

Ll‘he deduﬁtléﬂlﬁalﬁmﬂﬂ\eﬂls 2,005 ( &he soluﬁbmhhélpw fitibiediandneed in the
(NWP)). Wen CVC and NWP are used, the reaction can be
rammidatmort lh:ectajmsefdwt diirfl@r paBcatiheifdesitadt i ng ami de can

p@P Iegalt P d can e ormn?& i)y Qor{d%nsattlon Wi anha%lf)g"opriate alkyl-
acid halide. The halide leaving group of the alkyl-acid halide can be a halide (e.g.,
Br, CJ, or I) or can be a different type of compatible leaving group (e.g., OMs, OTH,

0S(0),-phenyl, or OTs) to facilitate cyclization to a lactam. Examples of alkyl-acid

halides include (a) 4-bromobutyryl chloride, 4-chlorobutyryl chloride, 5-bromovaleryl
chloride (BVC), 5-chlorovaleryl chloride (CVC), 6-bromohexanoyl chloride, and 6-
chlorohexanoyl chloride, (b) BVC and CVC, and (¢) CVC. Examples of equivalents
of alkyl-acid halide include (a) from 1.0, 1.01, 1.02, 1.03, 1.04, 1.05, 1.06, 1.07, 1.08,
1.09, 1.1, 1.12, 1.13, 1.14, 1.15, 1.16, 1.17, 1.18, 1.19, 1.2, 1.21, 1.22, 1.23, 1.24, to
1.25 and (b) 1.13. The condensation reaction can be run in the solvent from the
reduction reaction. Examples of reaction temperatures include (a) from 15, 20, 25,
30, to 35°C and (b) 20°C. It may be helpful to add a base to the condensation reaction
(e.g., K5CO3). Examples of equivalents of base include (a) from 0.5, 0.6, 0.7, 0.8,

09,1.0,1.1,1.2,1.3,1.4,to 1.5 and (b) 1.3. The aprotic solvent used for the
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(e.g., the am de/ NWP solution can be directly used).
Reaction (d): Lactamfornmation [0084] The | actam of

wo eoomob 383/ can be formed by di spl aci ng | eavi ngPQT/U8I05{034548

in formula IVwith its correspondi ng am de nitrogen.
This cyclization can be enhanced by first drying the

S ' =t .t ] i_n ea
SRk S S b ondeanPh 2. RERERL B B REE R
oWhbe UorCratENMIEX@Mi9d; $hedieadiohaag baGiutlt theabsedee 689 base. The
TFA,  (b) sulfuric acid, and (¢) sulfonic¢c acids. ) .
BRSNS amite 3p bR Jewt indheleciaptionmatiomyeastionyuithgyt purification
t Ly, rd I , diethyl phenyl
getgggﬁ‘gr mat g?M?réloE%%Icmg?% E%%%%%g triisopropyl
orthoformate, tripentyl orthoformate, and tri propyl
t hof or nat nd (b) triethyl orthoformate. The anount
%e%gf’ﬂcgagrﬁﬂ‘fé H@é‘t‘%pends upon the | evel of
noi sture present priorpto dehydration and the anount
of water desired after) dehydration. Exanples of the
anount of water r +™Nng is |less than (a) about 0.1,
0.09, 0.08, 0.07, , 0.03, 0.02, to
0.01 wt % of wat er dehydration and (b)
heSe 0.1 %is
equi valent to 100Cppm M ose @ff skill

inthe art (e.g., the Ka [ an used
to determ ne water cont i
acid and formate, the rée ng m xture can

ith } he
e
contacted with with an al'koxi de bage to conpl 9{;@,2
| actam zati on. Exanpl es of al koxi de bases i nclude (a)

468e84m et hidei laeamad doromla Vivar ibd dornsasih yudisplacipg Jbasimg group X

sodi um, i I. xi de, saqdi um.hQut oxi de, ~.sodi um .

AR P SRR o mod s P gF BB TRy Bation can be

te@hdnced b9 firétQiryiRg tasdirtiny MRtdRX With cRahRsISdeiifirating reagents.

et hoxi de ot assi um propoxi de, pot assi um i sopr opoxir de,

&@m@@gidahfcgamnea@ntmﬁgée sluong arydnand)drtheforpmatess Examples of
' ' ter i nd .Gb

SEPEARE EueRD ORI 3Ll B RSl mmies o

orthoformates include () trimethyl orthoformate, triethyl orthoformate; diethyl

r enai

phenyl! orthoformate, tributyl orthoformate, triisopropyl orthoformate, tripentyl
orthoformate, and tripropyl orthoformate and (b) triethyl orthoformate. The amount
of orthoformate added depends upon the level of moisture present prior to dehydration
and the amount of water desired after dehydration. Examples of the amount of water
remaining is less than (a) about 0.1, 0.09, 0.08, 0.07, 0.06, 0.05, 0.04, 0.03, 0.02, to
0.01 wt% of water remaining after dehydration and (b) about 0.03 wt%. For
conversion purposes, 0.1 wt% is equivalent to 1000ppm. Methods known to those of
skill in the art (e.g., the Karl Fisher method) can be used to determine water content.
After treatment with the acid and formate, the resulting mixture can be contacted with
with an alkoxide base to complete the lactamization. Examples of alkoxide bases
include (a) sodium methoxide, sodium ethoxide, sodium propoxide, sodium
isopropoxide, sodium butoxide, sodium isobutoxide, sodium sec-butoxide, sodium

tert-butoxide, potassium methoxide, potassium ethoxide, potassium propoxide,
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use an al koxi de base whose al koxy portion matches that
of the formate ester. Exanples of equival ents of base

wais@d/onres ude (a) fromO0.5, 0.6, 0.7, 0.8, 0.9PCWUS2005/034548

1.1., 1.2, 1.3, 1.4, to 1.5 equivalents of based may

be used and (b) 1.3. Reaction (e): Am dation [0085]
35&%@111}41 1s‘8§1%p9)%h ogggtggfrg %’M&io%g‘{étﬁ:uﬁﬁ%‘ﬁo’h&e PBtassium sec-
flortoside omd@nwsaumambumxtda@nd (eswdoen oifhoaldso ftvaantbe desirable to

Elxﬁgggl@f s et bt rahr S o G rigE e
AR der éqg.\%lefnts @bagmhs%a 1&%&6(%}3&0111@5 uds, o(A)0.8, 0.9, 1.0, 1.1.,

aIkOX|des koxi de, and (c) net hoxi de

Ex2nipBsl. éfto dcﬁJmue\raﬂamtﬂsoffhased may he kesdiaad (PhbBude (a)

Li, Na, K, Li, and My and (b) Na. Exanples of solvents
i ncl ude (a) aprotic sol vents and (b) DMF. Exanpl es of
rRédctioRNe): EARBAAIGH €S | nclude (a) room tenperature up
to the reflux point of the solvent used and (b) room
tenperature to 1000C. [00§6] The am dation can be

ai ded by the addition of [

reagents, prior to co Sui t abl e
dehydrating reagents i [ and

ort hof or Rat es—Exaspl es of st NONg ACi d3 deo(a)
TFA, sulfurlc acid, and sul fonjc agids ( b)

Exanpl es of or t hof or mat es ||
orthoformate, triethyl orthg g te, dlethyl he
orthoformate, tributyl orthoféfnmate, Mirii soprop
ort hof or mat e, trigentyl orthof ormate, and tripropy

0083 or mat AmadadV e terformedFpmoY (wheteinraltds atypger, . g., ethyl

A, Dy AL S AR R
fxanailed oftRfhareide addhede (dﬁ%ﬁtfoﬁﬁamﬂ&ﬁl?ﬁh&ﬁyl@foﬁﬁ@de and

amount of water remaining.is_|ess
formamide itself and (b) formamide itself. Examples of bases include (a) alkoxides,

(b) Cy.¢ alkoxide, and (c) methoxide. Exampls of counterions for the alkoxide
include (a) Li, Na, K, Li, and Mg and (b) Na. Examples of solvents include (a)
aprotic solvents and (b) DMF. Examples of reaction temperatures include (a) room
temperature up to the reflux point of the solvent used and (b) room temperature to
100°C.

[0086] The amidation can be aided by the addition of chemical dehydrating
reagents, prior to contacting with the base. Suitable dehydrating reagents include
strong acids and orthoformates. Examples of strong acids include (a) TFA, sulfuric
acid, and sulfonic acids and (b) TFA. Examples of orthoformates include (a)
trimethyl orthoformate, triethyl orthoformate, diethyl phenyl orthoformate, tributyl
orthoformate, triisopropyl orthoformate, tripentyl orthoformate, and tripropyl
orthoformate and (b) trimethyl orthoformate. The amount of orthoformate added
depends upon the level of moisture present prior to dehydration and the amount of
water desired after dehydration. Examples of the amount of water remaining is less

than (a) about 0.1, 0.09, 0.08, 0.07, 0.06, 0.05, 0.04, 0.03, 0.02, to 0.01 wt% of water
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purposes, 0.1 wt% is equivalent to | OOCppm [0087]

O her features of the invention will becone apparent

[

g SHERRL Rl O ol ) B0 GIOR0L. PbHSpflon purgasss, 0
ofvt% heedquivadaitito h0@0pgdnar e not i ntended to be [imting

t hereof . EXANMPLES Exa 008 To a 30 gal | on

f@@ | nedONish e nabihe e hch Y Bfeopisppient the course of
aﬁ‘l‘e%l‘l’d\%ﬁ Qi%sc'i_?l ki8ns 6% Mgﬁéﬁlbo&_ﬂﬁnfseﬁﬁhﬁ’ breVWiven for illustration
i nerted, 8 1 kg 37% .) were charged to

t bitthe mnbonamiaremtimtqndai tqlweluﬁitmghhmoi? L purified

wat er. The batch was heated to 40Cand checked to

ensure di ssolution ofp-anisidine (total tinme at 400C

WRX AMPIERUt es). The batch was cool ed to-2C and 40%
aqueous sodiumnitrite (12.0 kg; 69.5 noles) was
chaagplt k0 the reactor while keeping the tenperature

at - 2 3 C The addition tine for the aque@s sodi um
nitrite was 35 minutes. The sodi um BiQG Fjl ne was
flushed with 2 L of purified water. The raction

m xture was sanpl ed and anal yzed for reacty

conpl etion. To tINHzbatch was added 3.0 kg 11%
the reactor c s at --2 3 0C. [0089]
100 gallon gl dss-1ifned reactor, 28 L of
was charged fo [
acetate. The reaftor was inerted, and the bpatch was
heated to 35 OC@OHi! the solid dissol ved.OThs batch

was cooled to 15 C and -18 k%atacetone was added to the
r0488lor . ToTe RéOrzalen slassphiredigerder Was chaggpdeyatgn (26 L) and p-

ga_-lﬁg{;%g 788 Z%é% Sﬁ?&) bhfhgﬁe%?ﬁg%s YRAEHE ndl ) 1 P¥8HBYCT (3 eq.)

flus
were charged to the reactor followed by a line flush of 2 L purified water. The batch

was heated to 40°C and checked to ensure dissolution of p-anisidine (total time at
40°C was 25 minutes). The batch was cooled to ~2°C and 40% aqueous sodium
nitrite (12.0 kg; 69.5 moles) was charged to the reactor while keeping the temperature
at -2 £3 °C. The addition time for the aqueous sodium nitrite was 35 minutes. The
sodium nitrite line was flushed with 2 L of purified water. The reaction mixture was
sampled and analyzed for reaction completion. To the batch was added 3.0 kg of 11%
aqueous sulfamic acid via nitrogen pressure, keeping the reactor contents at -2 &3 °C.
[0089] In a separate 100 gallon glass-lined reactor, 28 L of purified water was
charged followed by 11.2 kg of solid sodium acetate. The reactor was inerted, and the
batch was heated to 35 °C until the solid dissolved. The batch was cooled to 15 °C
and 18 kg acetone was added to the reactor. To the reactor was added 12.4 kg ethyl-
2-chloroacetoacetate by deadhead vacuum, followed by 2.1 kg of acetone to flush the
addition line. The batch was cooled to —2 £3 °C. The contents of the above 30 gallon

reactor were then transferred to the 100 gallon reactor keeping the batch in the 100
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addition Iine. The batch was cooled to - 2 3 0C. The
contents of the above 30 gallon reactor were then

wo ec@nsésss ed to the 100 gal l on reactor keepi ngP€hES2005/034548

batch in the 100gallon reactor at - 2 3 0C. The
transfer time was 45 mnutes. The transfer |ine was

zéapgﬂ %CVMT th BrDokgTRE ttﬁﬁs%lotﬂﬁe wabhds hhfutBat the MR fer line was

to mx for one hour. To the reactor was
dhahebeitB 3. (kgaf aotone,etndribs baictiwahalldyedcth midononedzpur. To the

e R a2 et o Do B SR o 1 Bl e

%@bhtdaaes DRbe tyastlddor 80 chintited Mo %&&ctof@bé EHak @93 MESkg of
stopped and the batch was allowed to settle for 30

racetone end fhh@af&hw@@mxmlﬁgé mastedi mﬁ@ewas goppegrapghthe batch

140 To. th t

Sras i SRR PO ARAEE, RECFLRepd PtisE WAL S et lirom
1862 kEheadiat ad Mescabek rasthirgdd 3.ang of atgiiad], @ugtidlling the
hour until the reaction was conpl ete. [0090] To the

rrmrdmmmm@r(géﬁﬁs The batclpurrashﬁ@cat@/dx eC anpharpledegyery
ma @tﬁdtot5+50Cadtallowedto mx for 15
CHUPES. PR B H REP 'S0l at ed using a portable

qe09q)i f uge Wi thb réhchr wallchA@Ed PO LY pRpYike RatddaThe Ebmh was
isolation |asted 10 mnutes (109 kg of centrate).

theeterd é@ 6 tdPC mmd;rvmdgtema"or_l@mupms fThedbaigdt veas laﬂated using a

20. 2 f Th
RS T C R RN e GRS LRl
GRiBtes [T mgesf c%ﬁdf@ce)( 1o thekeActragastdhassl a6 1eek u@lﬂéayw&m@ and

trays covered with FEP liners. The cake was dried at
moncg of mghatmu The muxigre eadGcdedkiy Sof3 (G andithen desgharged to the

Regeies s lBlabe’ 8 ey e VLR yab ittt 8 dying rays

Qalvafee Ranzeelitely - Phkakewns eiRanosebd Rk BOWSEkshy §1ﬂéﬁ 3(8 kg of
kg). Agitation was started at 150 RPM and 13.3 kg

ahed@%ed@mhms pot assi um car bonate was charged to

Eiample y

NH, /\’
0]
NO, l

N N
Cl Cl
L FL
NO NO

[0091] To a 30 gal glass-lined reactor was charged 6.1 kg of 4-nitroaniline.
Chlorobenzene (17.5 kg) was charged followed by THF (11.5 kg). Agitation was
started at 150 RPM and 13.3 kg of 40% aqueous potassium carbonate was charged to
the reactor. The batch was cooled to between 10 °C and 13 °C. From a Teflon®-
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the reactor. The batch was cooled to between 10 0C and
13 0C. Froma Teflon(r)-lined pressure cylinder, 9.0

woooshoBY was charged to the reactor while nmaPCI/abIv0FQB4548

the reactor tenperature between 10 OC and 15 C. The
total addition tine of the BVC was 37 m nutes, and the

aiﬂleﬁ?é. &é}cg BagRd BvVC %%9 chiEdkd ’EBF(E% fcﬁ]@@} WAl MRS Staining

reaction conpl etion.
sthp aa*aatoe tmpﬁramaé:retwaﬁol O’ ofind Bt ?@bﬁhgltozﬁahﬁiddntlomtme of the BVC

b d wi.th 50
P B B R et A B2 AL LB s e
ChRapUROIok feakhith E@aslk@en.f ol | oned by 12.0 kg of 45%

aquéous KOH whi |l e 'mai nt ai ni % t he reactor tenperature

t{@ﬂﬁmer 1odhnrmsem@@te(cmmmqr § eitetrabutylpmmonitie banidn
t p
ARt PSR L s Bl p Pt e bR B O Rt e e

fTHis E6laGbn 98s Elefgddeb ltmwreaafblefduawéebyaeto podfts5%agueous KOH

raised to 20 0C, and 0.5 aqueous KOH was charged. to
t il ma%mngmqr@act@r@qmﬁ@g@@ befwespl P ad 19 1e(addiion;tigpe: 12

:}%r_’rﬁg \(’gﬁ?nb ate af gllg'\g EQE@M \fasfoéll 1'.1(91\9@@ thgléqeéctor

es and e Feac |on mass Wwas sa
ggéelen set[pdGR 3} 15PC. tTie bashotay sanmpdedofidel mdcﬁorﬂchpleﬁiorﬁ 7Phe jacket

H,gt AOIRLTESTRoT 20 DA el BB ptecus RO DS Cesihio tha factor.
%&J%Sbﬁ‘mﬂ@é%%rf nfikinPh) rea-Eﬂgn BRLS §8s LRALAG ¥Bgn dTRETERCh was

e reactor was rinsed wth purified water. The
knélo&ded%amm tharrWedinptes land thetrhactiopandss was hamplgh agaib.

I I filt [ 0 5 [
To6I oF on b BRYehiTavasatiia odacetiduplich s ffe b Bps
20arMa4b 8s9C %ﬂe hhﬁmg%lt %’irﬁﬂf&r 'l"l@%afcﬁ%é%ﬁm Tera beﬁH (actual:
reactor was added a sodi um chl ori de sol ution

NeQlo Tilrbygpapepsirips)i dite mml@rb)atc&wasdvemnw and thp mapfqr e@s rinsed

SRS v BREGeeD Co e ORIty Sk A 3 apicron

rRiyprayPend@kerffonswsh b}szS kitrindé 6f flbrobepRhat The batch was

allowed to settle for 20 minutes, and the bottom layer was removed. To the reactor

was added a sodium chloride solution (2.2 kg NaCl in 9 L purified water) followed by
1 L purified water rinse. The batch was mixed for twenty minutes and allowed to
settle overnight. A large cloudy brown rag layer had formed, but it did not separate
during the overnight hold. Approximately half of the expected lower phase was
removed, and the rag layer was left with the product in the reactor. The batch was
distilled under vacuum to remove THF and water to a volume of approximately 22 L;
afterward chlorobenzene was charged back. A clear solution was not obtained, so
several additional steps were added based on laboratory work. First, 9 L of purified
water was charged to the reactor and the batch was mixed for 15 min. The bottom
layer (chlorobenzene layer now rich with product) was diécharged to a new PE-lined
drum, and the top water layer was discharged to a separate drum. The reactor was
rinsed with purified water, and the water was discharged from the reactor. The

product layer was charged back to the reactor through a 5 micron cotton cartridge
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during the overnight hold. Approximately half of the
expected | ower phase was renoved, and the rag | ayer
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was distilled under vacuumto renpve THF and water to
a volunme of approximtely 22 L; afterward

ChitQr olenaR f 5@39&9 %’re%gfvlé mlﬁhCHf%ka ﬁ%l;vﬂtlhmuﬁ’l@ﬁlatter

not obt ai ne eral tional steps were ad
bEkedruonardatho ltransibylnmwkre rﬁnsedsw;thg Kg affchjpurohenizent. v"\%heé:}atch

T an TS dsE e By ot v?%%s%‘&rpi%iﬁo%@d%ﬁzo
t
%%Q?@.r ¢ \’;Iﬁet gat%ﬁ%\?r ?b&&ﬁ%@@dc 09'0 ar S GEF% J[He%gmﬂﬁld 111at10n

e top wa ayer wa a separa

dvagepddied.r €Rebaich msmmwdgam ﬁl’(d the cooledl to/@a ®r., and
the water was di scharged fromthe. reactor. igproduct

| P84 was clod die waksE e SOgabelpsslinegireaqipre 3 4 kg BCls was

mﬁ%%ﬁ{)%g‘?gﬁgég :‘ngﬁlf IE,C{btegéﬁnﬁ Tﬁ'ﬁ% b 3723&{}{?%‘% gto 40 °C with

R4 RPM Jmnsﬁ Uh @by 38rrhé Bdl3breberzeResoMetiéh Whdg@tferred from
with 2 kg of chl orobenzene. The batch was distilled

uﬂn@éﬂ gabxeacior totha 200 galgaerteryen A nuhutgsishe rpaplicautemperature did

R N e S

r Rpeaidesith 3 ttg ol ahletobsBgens A Mpk eshclGRAsHWEs hidaesd t6 GGPE Q15 min)
to 25 C [OO 4] hi_a dry, water-free 50

al .
A dePnedipss- o Fhe batClpwiy ccmdydsto\@é&@ﬁg seapled & ispgipn
of chl orobenzene. The slurry was heated to 40
O%?I{/%ﬁf'tfﬁ&l% RPM agi tati on. The above-forned
cfioospbenz ep@Lsdlputifiedwats was assifte rineel tHer 00 gahgla8Oligsl reactor
react or tothelOgaI react.or over nm nut es; e
r Bat vt anpdiskllatedeeriver fm%%éféau%élsalﬁeﬁlw{ ﬁgs lactam
T | dd
Pk (Rt FRCLREn BV AR R 10 WEIE 100 R38actor, o
whs Sheat, esduct]rnc@ﬂieﬁhe(d]iﬁe ndac)iommuaxinrex d’abllbwnng)ﬂnes ey 106Thef

bat
g\# eétv‘\?swcvggsl aed%eé fo &15 908%31 r%gc rI ggd e we{tgrav%s codled to 5°C. The

reaction mass in the 50 gal reactor was transferred to the cold water quench in the 100

gal reactor so that the quenched mass did not exceed a temperature of 25°C. The
transfer time was 40 min. After the transfer was complete, 16 kg n-heptane was
charged to the 50 gal reactor to rinse the reactor and the transfer line. This rinse was
transferred to the 100 gal reactor, and the contents of the 100 gal reactor were allowed
to mix overnight at 66 RPM at ambient temperature.

[0096] After the overnight hold, 15.4 kg n-heptane was charged to the reactor,
and the batch was allowed to mix for 1 hour. A sample was taken and filtered
immediately to verify the presence of solid. The batch was filtered on a 36 glass-
lined Nutsche filter using a polypropylene bag. The filtration time was 20 minutes.
To the 100 gal reactor was charged 21 L of purified water. The water was mixed for
10 minutes to cool and then was discharged to the Nutsche filter to wash the cake.
Next, 16.1 kg n-heptane was charged to the 100 gal reactor, mixed for 10 minutes,
and then discharged to the Nutsche filter to wash the cake. The wet cake (10.5 kg)
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[0095] 30 L of purified water was used to rinse the
100 gal glass-lined reactor that was used as a

waele@wiodi13st e recei ver during the vacuum di stil | BET/UR200$/034548

the actam reacti on mass. Care was taken to ensure
vvater was added to the 100 gal reactor, not the 50

sy BRI LU ORI L T O 0
ngmms eﬁgztzees l@‘rtfthméesmﬂ dichiwe pemtnkced t o 50C. The
GERLT TR iR g 55 S B BTt o
%[ : t&uﬁﬂ%pféd byﬁsfk%a iRm EXEREE af 2 @R HINIG @fbokafe. The

trans s 40 mn. After thé transfer was
cearpiratas, indréedogitnaitregem nEo fesreadtor yacharged3d . 15kg BME and the

TRr s dea A S e 0 T 4 TP Moo Bl s bl
tRRv&EAN0S A 108°C e fél&%%é anldQR&T &Joleetoer5abbEr@etbr kampling.

m x overni ght at 66 RPM at anbient tenperature. [0096]
Afheeeacting nm@rmwgmammwfor I@Cﬂwk gompletip.ahbe hgigh was then

N T

'f&%@h@'aﬁd k&anpied Eér)(:ohi}@etwhe SIQiéQﬁtdhfW@thndheaTdﬁHo [Batto185°C.
was filtered on a 36" glasslined Nutsche filter usin

Lupifleq pracpy P ﬁéwaagharmeﬁpw a draey toihe jeagionpsing deadhead vacuum
I t

o Al s PO3E T M BAECASEL s o R v

GRialiteANThé B&oh was fittered Imaragmﬁabn: dehrifdjed wsidea 547 merorn o

el pro e boge Abe solaigmiesied 3 mighon gk 65 Comre Passied. To
qh(? %99@&%@(@1% S Hf‘edfx#rét&e T eC\NXV@xS\past DEcHaRKR- froth 8he

transferre drying trays
ceactdred thd detrFEg: foi washghe FHie (22 lmanmasfod 160 dag odtceﬁ@atc{) To the
for 28 hours to 8.5 kg of. the_ desjred d| hl oro
BrSERIcYas 3dd O%aé?eﬁoempa alephgly The e EQIE e WA %&&fged from the

@&5&%9 tﬁé’ce?trﬁg%ﬂﬁ)l WA 8t 88& (5D &ﬁﬁm@@ﬁﬁm 15, k%*@deﬁm@) The

I um chl orlde and i thium
(maﬂaakea@é 8 Kgheot including 0.6 kg sample) Was trans erred to drying trays

covered with FEP liners. The cake was dried at 70°C and full vacuum for nine hours

to give 12.8 kg of dried chloro product.

Example 3

Cl 10,C
BO,C~y CI/Q\I E{O,
N, I 1 ]
H NO,

p.
-

OCH;

OCH;
[0098] The starting hydrazone (6.5kg) and tetrahydropyridone (6.0 kg) were

charged to a 50 gal glass-lined reactor. To the reactor was added toluene (44.9 kg),
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reactor was inerted with nitrogen. To the reactor was
charged 31.1 kg DMF and the reactor was heated with

worRoo7g38d 105 to 110C. The reaction m xture WeST/H8t0d5/034548

bet ween 105 and 110C for four hours and then cooled to

45 t o50C for sanpling. The reaction m xture was
AT Esht IO ad RARL 8900 ”’?h@t‘h&fﬂﬂlmér t‘ﬁ2 Rt Wik (‘!lﬁ?geﬁh@ the reactor
heated to 105 to 1100C and hel d f 50" m nut es.

feone i preasiire owllua&r owerdd mmuﬁeﬂﬂamtmmggﬂm bateh fanmerature below

f opl et bat 41 hen heat
38075 °Sgcthe BTRPRub® Raedr g3 MRS bR 1geRs (ke ahe
FRbA b ol B e?’@ahg%%@‘%%%ﬁ%ﬁﬁﬁ%%fl R RDRC R pling
Parified aty €11 Bpwas added keepihgtiatperaase fbdvieed5ed (Smif). The

portabl e centnfq@?ﬁ using a 5-7 mcron pol ypro& Iene
b@ghorrﬁéxiiu@a)wmcr d ta20&d oger tmwhw&at(dlszqred@t . rQ pveraight.

| h d
B R S e R TR N
ﬁ)ﬁﬁﬁ@@%fek hh@id Watepehs Hibehaegddeto (RSt g@STfN@rdl:ﬁQickE!quld

of centrate). To the reactor was added 4

ﬂ%’@ﬁr%%rleb&qfﬁQﬁﬂ@I the qedratep Indagating dlapt m%@kabg@ao&besmlhe

FERTlEte Roprlfack 1. Ko 98 GRERP ARt Gt B Al o
catifighen Ths @nff@tefbaﬂﬂailﬁ)i twe Sayersassial. rHib wer aky (106 kg) was
trays covered with FEP |iners. The cake was dried at

iteptfersprlitordiying Ry aaverest wih FEPHingrss ths cgkewas dried ppoiC for

ufd i e 3 [0098] The starting
ﬁggrq%zone%? %Egg%gﬁﬁet ?gtydropyrl done (6.0 kg) were
charged to a 50 gal glass-lined reactor. To the
reactg(g was added toluene (44.9 kg), and the batch was

to 90C. Triet hylam ne (7.2 kg) was charged to

the reactor froma pressureggyd nder over 90 minutes,
nEtLa{ ni ng e batch tenperature 0C. After the
he transfer i ne was lIus ed th oluene (

No2

OCH, OCH,
[0099] " Toa50 gallon Hastelloy reactor was charged 8.0 kg of the starting
nitro group and 240 g of Pd/C catalyst (Degussa E101). The reactor was inerted with
nitrogen and then 85 kg of tetrahydrofuran was added. The reactor was prepared for
hydrogenation following SOP. Agitation was set at 120 RPM and the batch was
stabilized at 25 °C. Agitation was reduced to 90 RPM and hydrogen was added. The
hydrogen set pressure was 3,100 mmHg. The jacket was cooled to 20 °C and
agitation increased over 20 minutes until 150 RPM were reached. The jacket
temperature was then increased to 40°C over about 30 minutes. The batch was held at
40 °C for three hours, and then the reactor was depressurized and inerted. Before
sampling, the batch was allowed to settle for 10 minutes. The batch was sampled for

reaction completion. To the batch was added 120 g Pd/C catalyst slurried in 2.6 kg of
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reacti on nmass was m xed at 90C for two hours and then
cooled to 40C for sanpling. Purified water ( 11 L) was

wa@odaedoiseepi ng the tenperature above 35C (5 ni PQT/USI005/034548

reaction m xture was cooled to 20C over two hours and
stirred at 20C overnight. The reaction m xture was

CEHFT The gteskfé26hd W) rinsta thrbech #AB N kyeSTERANGEE i dRwhs set to

of purified water and this water was di scharged to the

It R P My gred thegiepctnrsyasmuessiizpditel 3} 190anmHadyydrogsn drepagre. The
i I.ngi ' the

S e e S Mk Ul e rhR DA DAL o
tdre ineréeclt dhedatthtvrasatrplddfor eatksn dongsietior i BheCaptatiod &as
coat ai neg@tvvo | ayers as_ we e wet cake (10.6 kg)

1. Th
WESuaed 4o 4PQ REMyadhthg bafch gvas hgldsovemyghtat 4G h  FEP

I . Th i . g
JODESE: ) TReTEAE S (ol dftolls <P abiiqfdl wi ifi /081N, 150 rPM,
Hagt 762 ko yf 44 atjocovamstastiamgacbofia® vkay chbrgeti¢o fteareddterg To the

i t d 240. g of _Pd/ C.cat al yst El Q
S BB BB SR, Bt BB byl vt
%us&e% BhY dned bif p k@’ﬁ%‘ pRaHEHwalP e ThERALP vV RBowd ERFhERYor 15

for hydrogenation followng SOP. Agitation was set at
reiuReRt 20RPNe Dt tchraiss eotodddl thi3020. o thSre@etor was charged 4.4

i tation reduced to,90 .RPM and .hydr ogen S
T eV RE e Sl ol 3P Bubee Xiawns oS e T dffareen 30
janaketC Wake 68016 1ihOwaD flstRA dviad.b &b o8 THH CTIRASEEh W¥EEooled
20 minutes until 150 RPM were reached. The jacket

tte AP e andipliowgsktotrpasch foryp digyesd The haohcavaswsempladadier 8@ two hour

i nut es.. T, . 1e C for ree ur

T R Pt P b RS b B 03 e o
Bebon®vaRiyittlngde. t Tie trdhohay@hwald toverdt fo? oaehbhe€ ahdthen the
10 m nutes. The batch was sanpled for reaction

b1 veasi sappledidor Feactinn eamleiiona dehecbatchoway figpresl Baeuahyashag
ST, oGl T B BRI S
ReNbwealisly 0.Denicead.t The filttation dssadrd0mihitey. ThtQeadtdrrwdsginsed
r\% { ?497‘23 ﬂg %’E %%L l,Jatlned th-ertlj%se was discharged to the filtration train to wash the
catalyst cake. The filtrate was collected in a fluorinated polypropylene drum.
[00101] The product solution was transferred to a 50 gallon glass-lined reactor.
The batch was distilled under vacuum (pressure = 100 mmHg; maximum jacket temp
= 50°C) to an approximate volume of 38 L. To the batch was added 33.0 kg of 200
ISroof ethanol from a pressure cylinder over approximately 30 minutes. To the batch
was charged 32 L of purified water over 30 minutes, keeping the temperature at 45—
50°C. The batch was cooled to 20°C over 90 minutes and allowed to mix at 20°C for
one hour. The batch was then discharged to a portable centrifuge dressed with a
polypropylene bag. The solid product was isolated in appfoximately 15 minutes (86.9
kg centrate was collected). To the reactor was charged 30.0 kg of 200 proof ethanol.
The solvent was discharged to the centrifuge to wash the cake. The cake wash and
spin out lasted 25 minutes; 32.8 kg centrate was collected. The wet cake (9.3 kg) was

dried at 65°C under vacuum for 28.5 hours to give 9.3 kg of the desired amide.
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batch was allowed to react for three hours at 40 C
The reactor was depressurized and inerted. The batch

wor®7seasps ed for reaction conpletion. The agi t BET/OR200E634548

reduced to 100 RPM and the batch was hel d overni ght at
40C. [00100] The batch was cooled to 35 0C, agitation
was increased to 150 RPM and 7.2 kg of 40% aqueous
pot assi um car bonate was charged to the reactor. To the
Baghple Svas charged a solution of 158 g sodium
netabisulfite in 4 L of purifie er followed by a
g of purified water. was

m x| for 15 minutes at 200 |RPM| Thel bat ch
was codl 80 TO td)tle__e_agLor Jeg 2

the te ature I aRtl 380C. 3vaddi ti OR &
was fl d wwth 3.0 Kg§ of THF. The Q4 was cool ed
d allowed to react for two howfS. The batch
after the two hour reaction tinme for
reacti on conpl etion. To the batch was Sdled an

geidaional £, 3569185 aé%ﬁﬁﬁ@&‘@écﬁfr%a@ '&h@éd 0e7 k B?tﬂ%@r&ihct
ylisgs : K

al'l owed to react Tor one hour, and then t bat ch
viesn Exampled?. f The reaciort Wamineterhinsk T4 kg Dhitstrahydrpfupgmswere

FSEER G e ars lag r b Toabien 5y 20 1af B PLEuSRioms gpgrice 4%

(sglu@oﬁhﬁ %ﬂ‘ﬁn&?bﬂr Qéﬂﬂefm’vééu@mmv@f fiRg midies.f Thd b:a¢H @fmperature

asted 20 m nutes. The reactor was rinsed with 14.2 kg
oﬁasﬁﬂowedémdsm fout mat mrg@eeddéf@ Jbp segfer king wasdmmediately rinsed

filtr at t

rih o bt PR R B bR 6P KB RN et acid
dﬁét%hir?@d—@jl Heabiheadvetudito 80 rehdton MaStrdnsfen hﬁefme ginted with
a 50 | on gl ass-1ined reactor. The batch was

mn§t11t¢ﬂ of cwuuﬁgfé walesc Go MY rsafégrswr@ charged Shqd Pisasbem AN
55k b0 iy S0 e AR, T Bl O B8 i
fdh@@hl&p&ﬂ&@ ghiok pEY (aboeler.3)o Ve kamhrm ﬁntaarai ﬁ})rcﬁigh a bag filter with

m nutes. To_the batch
a 1.0 micron polypropylene bag followed by two polypropylene cartridge filters 0.5

micron then 0.2 micron) and transferred into a 100 gallon glass-lined reactor, with the
jacket temperature at 45°C. To the 50 gallon reactor was charged 7.0 kg of
tetrahydrofuran. The THF was transferred through the filter train and into the 100
gallon reactor.

[00103] To the 100 gallon reactor was then charged 130 liters of purified water.
The reactor contents were held at 45 £3°C for one hour. The batch was cooled to 5
+3°C over two hours, and held at 5 +3°C with mixing for one hour. The solid product
was isolated on a portable centrifuge dressed with a 1-3 micron polypropylene bag.
The isolation lasted one hour (214.9 kg centrate collected). To the 100 gallon reactor
was charged 100 liters of purified water, and this water was discharged from the
reactor to the centrifuge to wash the cake. The cake wash time was 30 minutes, and
103.5 kg centrate was collected. To the 100 gallon reactor was charged 29.0 kg of

ethyl acetate which was cooled to 5 +3 °C. The solvent was discharged from the
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was charged 32 L of purified water over 30 m nutes,
keepi ng the tenperature at 45- 500C. The batch was
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200C for one hour. The batch was then discharged to a
portable centrifuge dressed with a pol ypropyl ene bag.

TREcPtd e @érﬁﬂﬁfg% WRE cARONAhend Wadip hﬁﬁdt@@%ﬁ& 36 &%g of centrate
m nutes (86.9 centrate was col lected). To

r wactdlecteds Thh aalgpe\dasarme@ d g0 8€ umder yacuwh fet 2\4&51 bburs Theive 10.7
spl vent s .di.s ed to the centrifuge to wash the
c}g&%fdr}ﬁﬁivﬁﬁgﬁsér ﬁﬁnd spin out lasted 25 m nutes;

32.8 kg centrate vvas coll ected. The wet cake (9.3 kg)

was dried at 65C under vacuumfor 28.5 hours to give
oEgampledf the desired anide. Exanple 5 [00102] To a 50
gatban gl ass |ined reactor vvaqu@(@g@I 16.7 kg of the

pr oduc nple 4. The reatt or
74.0 k hydrofuran wer e char ged ﬂ

react or >NFo Nr was addedml1.77k
et hoxi de J( 249 sol‘ i njlet hanol ) by
over ni I nut es.~Fhe Nat ch t enper at

to risd, bt not exceed|40C) The trark

|rmed|aty rinsed with omé liter of When t he
batch reg

ACH d 40C, 180 g of glacial ac t: acid were
char ged by deadhead vacuum to the reactOr? The

tjoenedler | iDeawes ghl gistdined kéactn evdslcharge@fn PWgigro@dene glycol
water. To the reactor were charge of PicaChem
SGPR faliaweddryeld. ¢ ke eﬁ?hemufsfrpmi‘ﬁa@m pUPe Faagter was terted

R MO . O e BB 00 80 o 1o

béemfai dokgtresséd g'as&y]hndbrm'smth patey pr effidt emsorizagon. A total of 6.8
fol | owed bg two pol ypropyl ene cartgﬂdge filters

kS FBROPIRAAC 60V addsdh Ve iauT hoars Y aHT BRI #HRBES> 1@ @atch
gL@Jn eRngl aghs féa%%pfe@ﬁﬁ*é Qs 9% for?é{d}grrj aﬁalﬁ‘?é jacket temperature was

erature at 4 50 gal I'on react 9 Was
clﬁa(ﬁ"gbtﬂlrﬂughoktgnm‘t of ﬁtere&iﬂymnoﬁqfteaﬂle afldéiohHFaswasnplete, the batch

AR S G0t b oI ho HaGrs! Nk Rhrdivhs Siarved! nt Bierl %as
allowed to mix for 12 hours at 150 RPM and 90 °C. The pressure was kept at
approximately 45 psig.

[00105] The batch was cooled to 40°C over 2.5 hours and agitation was slowed
to 75 RPM to minimize crystal attrition. The ammonia was vented to the scrubber.
The reactor was pressurized to 1200 mmHg with nitrogen and then vented to the
acetic acid scrubber. The batch was sampled for reaction completion and for crystal
form. The batch was heated to 90°C and mixed at 150 RPM for four hours. The
batch was cooled to 40°C over two hours and sampled for crystal form. The batch
was held overnight with agitation at 50 RPM.

[00106] The batch was then heated to 115°C and mixed at 150 RPM. When the
batch temperature stabilized, 30 g of form N-1 seeds in 1.1 kg propylene glycol USP
were charged. After the seeds were added, the batch was allowed to mix at 115 °C for
three hours. The batch was cooled to for sampling. The batch was heated back to

115°C and mixed for 30 minutes. The batch was then cooled to 90°C over seventy
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gall on reactor. [00103] To the 100 gallon reactor was
then charged 130 liters of purified water. The reactor

w@ o en3ss were held at 45 3C for one hour. TheP@HUS1005/034548

was cooled to 5 3C over two hours, and held at 5 30C

with mxing for one hour. The solid product was

'ﬁxﬂlu"i]ése 'ﬂeﬁisgé)({ tf@@é dctg vafpﬂg g AH Padsetach anyway
m cron polypropy ene € 1S0 ailon asted one

het 90. 9(°EM111925<@ g@mﬁtsnﬁt)es lcg)pﬂopylbn@l FlycdldJi SB’leTHéJBatglabvlamheld at

rea Was char ed 100 Ii I purifi
Frsob 13 printias cad BeganoRacn DI DG 4t U%Sotﬁﬁ@atcﬂ was
1éd‘fég ﬁ,gﬁlmh t he cake. The cake wash tine was 30
m nut es, d 103.5 kg centrate was collected. To the

1jo01¢A| | on T@ﬁmtmtmsdddc@&mkgguﬂﬁ@waﬁer evdny28 minutes,

t at h d tg .5 3 h | vent
FEb R T herere abows AT nde bR s pRe AETb0 REM for
VSR irfultdte T‘H@%at%ﬁ whs @HBI%& to FC S&r 00 kSinfies 68N Addent WBEC for 30

collected. The cake was dried at 70 C under vacuum for
mingtdso (b solid prodect Mps isdleted pn dicerttifuged fitted withpolypropylene

B T SR o R e S tshareed o

frat bawathg Yo %AsHthk @alea‘ Tlh@pﬂfc@&ih‘@ twab k&penied @Wik €oba told1®f 180
reactor was interted with nitrogen and heated to 35C.

Asgryraifwdsvedeniasha Téle veet peke (§d. lom ogas Weisd pbep “Crgdervacuum for
y d ' hot water to effect

\%g%orru?%%té}v 88 togtmﬁ (?JSFQ%%Q amoni a (20 eq) was

added over four hours whi |l e nmai ntai ning 35C batch

terrperature The reactor pressure was 930 to 940 torr

dREAPle 7 acket tenperature was 26.60C t hroughout nost

ofgtdjee addition. After the addH;Ng%;c lete, the

bat ch ated to 900C over two ho .

was obder ved. e bat ch was al | ovved

hours at'w1b Ih%pues 0O
© | Lj:j © O I\é

OCH; OCH,
[00108] The ethyl ester (10 g) was dissolved in N,N-dimethylformamide (60

mL) and formamide (20 mL) at 50°C. The water content of the solution was
determined by the Karl Fisher (KF) method (0.18 wt %). Trimethyl ortthoformate
(1.2 mL) and trifluoroacetic acid (0.3 mL) were added, and the mixture was agitated
for 30 min at 50°C. Repeated KF analysis detected 0.01 wt % water. Sodium
methoxide solution in methanol (6.1 mL, 25 wt %) was added, and the mixture was
agitated for 2 h, at which point the reaction was complete by HPLC. Water (60 mL)
was added at 50°C, and the resulting slurry was cooled to 25°C and agitated for 2 h.
The product was filtered and washed with water (2x100 mL) and tert-butyl methyl
ether (50 mL). After drying in a vacuum oven at 70°C, 8.2 g (87 % yield) of an off
white amide were isolated (polymorph form H2-2).
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approxi mately 45 psig. [00105] The batch was cooled to
400C over 2.5 hours and agitation was slowed to 75 RPM

W eooriomi3gd ze crystal attrition. The ammopni a WaBCT/ER1008034548

to the scrubber. The reactor was pressurized to 1200
mHg with nitrogen and then vented to the acetic acid
[ e The batch was sanpled for reaction
2‘%%?@%% and for crystal form The batch was heated
to 900C and m xed at 150 hours. The RQatch

r four

ol ed 400C over t anpl ed for
cryst al fq m |The batch wap hel d ov rnil\ght W th
agi t at Nog o RRM [ 0010p] The“kat en hgat ed
nd gm x4 M Wea the b -

to 115C
7 N-| s€&edsNHp |1.1
¥d. After the sdeds
wer e added, the batch was hllowedlto m x at 115 0Q for
three hod€d The batch was'cool ed®t8: f or sanpling: The
bat ch was heated back to 115C and m xed for 30
inutes. The batch was then caol%g th 900C over
seg@tym nutes. The headspace rie ?’{ to
i st e hatch was seeded |anyway | at

5.6 g I Ry 0. 8 _kg propyl en ' e atch o
s hel dnit "§9-9 or m nyt es, coo 0
0C over A4 wo thour e patchewas sa S roCcrysiar~y

J7] To the r%tct )\ kg purified
ter ower”28 m nutes, “keeping ‘

bove 40¢, and the batch was m )0 RPM for 30
i nut es. Olg bat ch was cool ed tlo 20C ovEFHO0 ni nut es

081 B ortng L I HeRE o BBl P B ¥Bpound
b ExAmipld e (3. BREY, 0% m%@](baaqog@ﬂ%)gg}%é@sm Ostirisbh ®htthey), and

wat er; the water was di scharged he centrifuge to

WAl (SR enloaKide raaviter yasowesduieed wish 22 peigoéiydiaeenior drh 3t 25°C.
t&%tearl deggesé[u%g)zation, the suspension was filtered on buchner funnel. The cake was

washed three times with NMP (8 mL). The aniline was obtained in 96% yield as a
solution in NMP.
[00110] A solution of the aniline (17.88 g) in NMP (175 mL) was treated with

of chlorovaleryl chloride (CVC)(8.00 mL) maintaining the internal temperature
between 20 and 36°C. After 1 h, the reaction was complete.

[00111] Triethylorthoformate (38.10 mL) and TFA (0.70 mL) were added to
the CVC addition product. After 1 h, a KF measurement showed water level at 234
ppm. NaOEt (60.2 mL, 21 w% in EtOH) was added dropwise. The internal
temperature was maintained between 20 and 30°C. The cyclization was achieved in
3h. TFA (6.80 mL) was added dropwise. After 0.5h, water (175 mL) was added over
0.5 h. After 3h, the solid was filtered and rinse twice with water (175 mL) and twice
with MTBE (175 mL), and dried for 12 h in a vacuum oven (60°C, 25 mmHg). The
lactam was obtained in 79% yield (17.00 g).
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kg purified water wash. The wet cake (9.1 kg) was
dried at 65C under vacuumfor 3 1 hours to give 8.9 kg

wotooriersgesi red am de. Exanple 7 [00108] The er¢yiUS2005/034548
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ester ( 10 g) was dissolved in N, N-di net hyl f or mam de
(60 m.) and formam de (20 nL) at 50C. The water

c f the solution was determ ned by the Karl
Eghﬁ?ie(%) method (0. 18 wt %. Tri nethyl

o~(1.2 n) and tri flEPEace

dn was CO L'
OOC and

esulting.
5 2 h. The
product wasLfiltered and washed wi th wabeH, (2x100 m.)

and rt-bu After ing.in
aiﬁ] oven%g? etggte ¥e§ (?@ 83731%%%3) dfig)a 1gpct %a%% %\Jl\t,h-apgydrous
a I I
[?cﬁoéﬁ%ﬁfé’ Bheey SPROR BT Be Kb AP, Ridfich). The
anhiberaretvines aglthﬂed and) wiapnedth 48 ﬁﬁﬁ(E)CﬁremvﬁeBcc(n&n’i bf @e)sphﬁl%l was
PdZAl 2C8. (0. 44 g pe._C594 nson and
mms@m tne 9700 FiebE (6 misthop a8 T sbarvPe Ry bert e fogmate
S

o, 3/RTaR e fftfuor ot ackd b7 Y Hcr O MR A 1f iR was
cadiatadefdr Y@ steat 4RSEE. t RepeatedikitharldbRiy detevttgd 0.0hert % water.
ani l.ine was obtained in 96%)é%el d a a solution_.in

Nveiupaeetheidasalpiion ngRetinal Ke 76 ) s @dded, gd e mixture was
hy
Wi il ARG Sl g C. waw 04

t efypedsaiddedat 48-52°C, and the solution was agitated and cooled to 20-25°C for 2
h. Water (7.6 kg) was added at 17-20°C within 1h. The resulting slurry was agitated

at 17-20°C for about 1-2h. The slury was sampled for completion of crystallization.
-100113] The slurry (1 L) was transferred to a transient tank, heated to 55-60°C,
and sheared and agitated to transform the polymorph from H2-2 to small granular N-1
crystals. After completion of polymorph transformation as shown by Raman and
Lasentec, the remaining slurry was transferred to the transient tank while maintaining
a tank temperature of 55-60°C. The slurry was shearerd and agitated to form the
small granular N-1 crystals. The shurry was continuously decanted to a receiver tank
(kept at 55°C), while maintaining a liquid lever of 1 L. The receiver tank was cooled
to 20°C over 2-3 hours. The slurry was filtered, washed with water (3x5 kg) and
isopropanol (1x4 kg), and dried in a vacuum oven at 50°C to yield the final product as
N-1 crystals (0.80-0.85 kg, 85-90% yield).

[00114] Xray Diffraction: Characteristic diffraction peak positions (degrees
2640.1 Y@ RT, based on a high quality pattern collected with a diffractometer (CuKa)
with a spinning capillary with 20 calibrated with a NIST other suitable standard are

shown in Table 1 below.
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bet ween 20 and 360C. After 1 h, the reaction was
conplete. [00111] Triethylortlioformate (38.10 nlL) and

WO BA700380 nL) were added to the CVC additi on peDUSIINSG/034548

After 1 h a KF neasurenent showed water |evel at 234
ppm NaOEt (60.2 nL, 2 1 wbin EtOH) was added
dropwi se. The internal tenperature was naintai ned
bet ween 20 and 3Q0C. The cyclization was achieved in

3hablEAA (6.80 nl) was added dropw se. After O0.5h,
wat er (17'—1 nr'l\ was—addedove 05 h ANMtaor 2K + ha

sol i d wag FF‘VMMTI«:d and rinse meﬂzxﬁth wat pr’( 17
m.) and t\vi0de with MIBE (175|#8), and dried for 12 |
in a vacyuméoven (600C, 25 mpVHg). The | actam was
obt ai ned |in.379% yi el d (17.00] g§.0Exanpl e 9 [00112] The
et hyl est gp.d I kKg) was charpegloi nto a reactor al ong

wi th anhyd qRaus N, Ndimet nylr ﬁrgrgm de (7. 55 kg) and

formam d —26—kg—99-5+% A chy—Thenixture S
agi tated ayg war-red—+6—48 E””‘.%%..c wat-er—content—of

t he sol ut| on was determ ned by the Karl Fisher (KF)

"@g)i‘ﬁj A fl?e s B TR m&géé%aéf_%% 367 {égfag)%ﬂ%i Silde- é%ﬁis@ are: 20.5,

oroaceti c aci were ad
amlds tHes, 31l 4t 6118, s, 1dgi4 ated, f2r7,30541 i2&2, 4U8-%280.6, 131.7,

det 0. 03 % Sodi
BB TN, Pol e ot o st et Sodi um
agiidie M xbah %/e\l@éolﬁg’teﬁ%h%dlaxfu%r-ﬁgmﬁk @A[&I seMal (fofractometer

point ‘the reaction was conplete Water (0.
k@R UBERANSdnat 5465 BaCCharyl Pm&csfasM&dlmmWﬂgD tianie dell

d | ed to 20-
sSSP Omed Rroybierudart e ettt oo R e
Eﬁszilaztc%gi& sfeﬁfngg Bpws highzeﬁh leifedHonE I IhtRRics 3rdé ﬁﬁaﬁ@éd using
conpl etion of cCrystalll zat ion. [00113] The slurry ( 1

Lu Kasratliatios (eF il éd 1 8 & )at & canstirg iempeaatiare Wish thed®-20 variable scan

32?160 G d?\?%ﬁ?@%%%ﬂgﬁ}é gcga.[?or%q%%%g atggattwr aigctors r%acﬂoround

counts were collected at the extremes of the scan for half of the time of the scan.
Alternately, single crystal data were collected on a Bruker-Nonius Kappa CCD 2000
system using Cu Ko radiation (A = 1.5418 A). Indexing and processing of the
measured intensity data were carried out with the HKL.2000 software package in the
Collect program suite. (See Otwinowski, Z. & Minor, W. (1997) in Macromolecular
Crystallography, eds. Carter, W.C. Jr & Sweet, R.M. (Academic, NY), Vol. 276,
pp.307-326 and Collect Data collection and processing user interface: Collect: Data
collection software, R. Hooft, Nonius B.V., 1998) When indicated, crystals were
cooled in the cold stream of an Oxford cryo system during data collection. (See
Oxford Cryosystems Cryostream cooler: J. Cosier and A.M. Glazer, J. Appl. Cryst.,
1986, 19, 105.) The structures were solved by direct methods and refined on the basis
of observed reflections using either the SDP software package (Structure

Determination Package,Enraf-Nonius, Bohemia NY 11716.) with minor local

modifications or the crystallographic package, MAXUS. (maXus solution and
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crystals. After conpletion of polynorph transformation
as shown by Raman and Lasentec, the remaining slurry

wor®7nesesferred to the transi ent tank whil e PCT/US2005/034548

mai ntai ning a tank tenperature of 55-60 0C. The slurry
was shearerd and agitated to formthe small granul ar

gl GanRY N.
Vel s T L WAk S o et e b e
| Stepmind, K eStenklehd.l L. The receiver tank was cool ed to

RN T ITIART RIS RS-

dxféls%ﬁl{éd%m\éagyﬂm AR 1@5% i?est o | 18hAHidnRinfthD8d in the
product as N-T crystals 0-0.85 kg, 85-90%yield).

[:efderddts %aazWQF{,Fng;f 2] @raeﬁﬁzk&aasaz @gue(grp-ﬁtdnxz i, f \fvhl@@k{vcm [T (

peak p03|t|ons gdegrees 2q0. based on a

| 1T
D 1 ot e

L Fe QsBRkd Sttbdsaidse DatfaRAas da '&%\Qe&%&)ﬂ?nﬂeﬂ af aip bl@gés of

bel ow. Tabl e 1 [00115] The SSNRJVI 13 shifts (d)

rrefizemians. Hordm@temme hytrodsicechimeideativeyl pasition@ith [sofrepis,
113.4, 117, 7, 125. 4,

Topyatiis o, phtngfsdfgarphratngdd iy yhddn [ 10

16613] 161. 0 rys@aneerigide Datap e UhiO01 GlatDRk ForMNe 1 and Form

coll ected on a Bruker-Nonhis CAD4 serij al

diz-2 raaé ﬁlm@séronak BRURERsANSE o -1 anh Bornphl2t2 g gFqgpided below
1@ dison, W 5371 1.) Unit cell paranmeters were

tal ne "hrough | east-squares anal ysis of the
experinmental diffractonmeter settings of 25 high-angle
reflections. Intensities were msasgred usi ng Cu Ka

rkabie2; Gpit cpll Datp fgyHorg DT apd EprapHetZant t enperat ur e

wth the Q2 g{lhaol &SGR tecnnl 0 _aizajjd WET €
corrected on g tot "N‘L epU| ar zpH hyc':!rctgu ory.
Background cpd Caeretcoilected—at LR extrerds of
the scan for 'ﬁmf of _t +‘?12|n?e_of_t_ 2 .

a(A) 10.233(1) 6.193(1)

b(A) 13.852(1) 30.523(1)

c(A) 15.806(1) 13.046(1)

o,° 90 90

ﬁ, 92.98(1) 90.95(1)

90 90

V(A’) 2237.4(5) 2466.0(5)

Z’ 1 1

Vm 559 617

SG P21/n P21/n

Dealc 1.364 1.335

R 0.05 0.09

Sel.sites None 2 H,O

Z’ is the number of molecules per asymmetric unit.
T(°C) is the temperature for the crystallographic data.
Vm = V(unit cell) / (ZZ7)
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Alternately, single crystal data were collected on a
Br uker - Noni us Kappa CCD 2000 system using Cu Ka
wo agvabizeh (I = 1.54 18 A). I ndexing and proceBGI/N§200$/034548
the neasured intensity data were carried out with the
HKL2000 software package in the Collect programsuite.
I(\i e & W DRWFsiticn l%ﬁ{\gn%%rs Yd Tﬁ%i?ﬁzﬁmét@d Standard Deviations for
cronol ecul ar %}ysata ograpﬁy, eds. Carter, WC. Jr &
COMIAI N-1RtM (Academic, NY), Vol. 276, pp.307-326 and
ect Data—colleeti-on—and—proecesstrg—userTinters :
Col | ect: DatemcbElectionl¥of Itumnrn ZR. UHggft B(ﬁ& Ugce
B.V., 1998P8hen0ilAo0@at 819664t AP-81 B chdiled iln
the cold $léan 60083(2Dx1 61183401y ol 84689Pur BBy ddt a
col I ecti on026Sep0GBE8(1Y Cr(b&HI¢T)e¥). APGEDr ek coql er :
J . Cosiercand PoMi560RZ€0.6096(17PPl0.00uyBt . | 42986, 19,
105.) The 1T UCT H1866(9%T £0298¥GY Y. 1936K6) [BBhodY and

Lt hor Oy panane PAIDTAd) PESTENAY TEoERA ] oFausT e
Determ nat" 425 QEnJ ;0%? H '}J:oo‘b 0 z“‘ca z"\? 11416.)
with m noi Nldca 01%33(?) C E)piZ%}]Q:('l}\r q)'ﬁ'ésé(ll}le JBPnQr aphi c

package, WNRYS. | 04488(2) soHUl I B6Dahd: E77HBmeh?-5s of twar e
suite: S.|KBckay(.0835(25 | m3061(2L. | EA9RFES, M.3
Tremayne, |4 St eoant32K. | 6hapsdiando.p3§a@L17] 23he |-
derived at'g@i c pgrammber $0lasand Nabess@nd {emperdture
[ 20LorS) BT TED0Eo) TTORE (T [ TRRACIK | 3]
refinements ‘jﬂ’,ésl 3‘5‘ i :!;155'1(}1,5;'36.583:?(2-\5? :zéS t—Fo |
-1 EQ |/ s8R0y | Q3BT PAOE6@) 1O TPEHIY ™ 94 g '
| 1 where|W!Ps hf1a6HPbp DSTA3 Ui uﬂtl\!&@,z’{l” unc£idon Hased
on errors|idilt he03b8¥HRYed0i3Abe3i 1 V.6985(D) f f eEence |maps
vere exanimgd at 0aBkO@) agesiso9(2) ef 0.02FEDY . HYdr oggns
were introdyged| pnossep! | aed2mas! | 0.0086(M t h| Bgot r gpic
Cl4 |0.1018(2) | 0.5367(2) | 0.0799(2) [3.4
C15 | 0.0771(2) |0.4602(2) |0.1320(1) [3.0
C16 0.0487(2) |0.2119(2) | 0.3863(1) 2.6
Ci8 0.2125(2) | 0.0054(1) |0.0172(1) 2.3
Ci9 |0.3135(2) |0.0384(2) |-0.0296(1) [3.3
C20 |0.3538(2) |-0.0144(2) [-0.0974(1) [3.3
C21 | 0.2945(2) |-0.1014(2) [ -0.1186(1) |24
C22 0.1918(2) |-0.1337(2) | -0.0730(1) 2.8
C23 0.1494(2) | -0.0796(2) | -0.0058(1) 2.7
C25 0.4613(2) |-0.1971(2) | -0.1791(1) 2.5
C27 | 0.5100(2) |-0.2545(2) | -0.2518(1) [ 4.0
C28 | 0.4054(3) |-0.2916(2) | -0.3143(2) | 5.4
C20 ]0.3065(3) | -0.2153(3) | -0.3352(2) [5.6
C30 | 0.2458(3) |-0.1766(2) | -02592(1) | 4.0
C32 | 0.3098(3) | 0.6021(2) |-0.0898(2) |4.8
H171 |0.094 0.358 0.411 4.5
H172 |0.029 0.287 0.501 4.5
Occupancies are 1 unless otherwise noted

5  Table 4. Table of Positional Parameters and Their Estimated Standard Deviations for

Form H2-2 at rt
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tenperature factors, but no hydrogen paraneters were

varied. [00118] Crystall ographic Data: The Unit Cell
w®ai0a/061385 Form N-1 and Form H2-2 and the Posi t POTYEB2005/034548

Paranmeters for Form N-1 and Form H2-2 are provi ded

below in Tables 2-4. Table 2. Unit cell Data for Form
N1 and FormH2-2 Z' is the nunber of nol ecul es per
asynneNahl(e Lgn t I\ULIyilb El'ne t npelrld‘E Lr(?c,chﬂéuc&' bB(iSO)s
S RO S A 0 YR b g Lag s T a8 6
St anda c]¢6hp\ﬁ- 9‘3 Qi ! i'? |( Q)I\L ﬁi 142@5(}1(“@ ancias 7@”9
1unl e$&28t HePWB3EThot|<A014D |4-22P2)e |dE00Posi t iloRkl
Par amedBs |an8t0PBi r [Es3378t D -8i1dandid) d 10y at i qrésd f or
Form H298 4t0.19530@3 19]-06a08sdy0.ousdi(f4)gaxjons and4.3
vari af D@gs szgggﬁqyr 4SE0860(NV €NDI0BR5 @Y § RS ST DI § 15y
|i ght Qi TRy &PRYVE. T SaFI8d00Ee) |1-b.2bB6@NFNPT € 19 DE
und_er DN‘QUU T .I 7,7 \7)l i '0213%,(] p52ﬁ 8([31& 1 rUJCIIUCL 4_{;‘
cl ai s +h AERE 01 SL etherw-sH at
as speViic 3698EN 103213013 1o d.09 5 M:n3|4:
1. A phdéedd. 51&2@% erélﬁlm\?(hs)r 09r SO HA (f1 G%hr mul 4 73 L,
conpr | M2Ag:| A2839€Bnt 4 4834(8)d iFBl D ofl.Glor nul 4 42
wi t h aC8onpduBd2) f qrom024(17) |i-6.100H4prdd¥nce of| 30
first|bgse;| oMmuedn: |9.23756ehqcbad1 §@pmi@oBr 1 |GGO2Me
OS2Phcsand dB8H)- - Mezaabl 1) |0 osg @) eat®d Tromgo
ghe”%’ Co2~ ([[EPHRIRIE™0.2053¢18) JT-BBEEE kS | 1000 3.7
- Mel NeXYPI91(10) | 0.3142(19) | -0.1031(4) | 1.00 3.8
C10 | 0.8495(9) 0.2774(2) |-0.2855(4) | 1.00 3.6
C9 0.5443(8) 0.2715(17) | -0.1570(4) | 1.00 3.8
C15 | 1.0313(10) | 0.2514(19) | -0.3108(5) | 1.00 5.0
Cl4 | 1.1912(10) |0.2708(3) |-0.3707(5) | 1.00 6.0
Cl13 | 1.1742(10) | 0.3130(3) | -0.4000(5) | 1.00 5.8
C12 ]0.9882(11) |0.3388(19) | -0.3792(5) | 1.00 5.4
Cl11 | 0.8278(9) 0.3187(3) |-0.3204(4) | 1.00 4.8
C16 | 0.4013(11) |0.1564(19) | -0.1941(4) | 1.00 4.9
C18 | 0.3490(9) 0.3621(17) | 0.0050(4) | 1.00 3.9
C19 | 0.5074(8) 0.3764(18) | 0.0768(4) | 1.00 4.6
C20 | 0.4881(9) 0.4158(19) | 0.1269(4) | 1.00 4.4
C21 | 0.3016(9) 0.4418(17) | 0.1067(4) | 1.00 4.2
C22 | 0.1457(8) 0.4288(17) | 0.0363(4) | 1.00 4.3
C23 | 0.1698(9) 0.3883(18) | -0.0139(4) | 1.00 3.8
C25 | 0.1187(10) |0.4913(19) | 0.2178(5) | 1.00 5.1
C26 |0.1017(11) |0.5351(2) |0.2753(6) | 1.00 7.7
C27 |0.2873(14) |0.5621(3) |0.2723(8) | 1.00 11.2
C28 | 0.4518(14) |0.5535(2) |0.2061(10) | 1.00 13.1
C29 | 0.4672(10) |0.5134(2) |0.1515(5) | 1.00 7.3
C30 |1.3332(12) |0.3720(3) | -0.4906(6) | 1.00 9.5
H171 | 0.6494 0.1414 -0.2982 1.00 8.2
H172 | 0.4571 0.0962 -0.2676 1.00 8.2
[00119] Numerous modifications and variations of the present invention are

possible in light of the above teachings. It is therefore to be understood that within
the scope of the appended claims, the invention may be practiced otherwise than as

specifically described herein.
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R ais selected from CH3, CH2CH3, CH2CH2CH3, OCH3
OCH2CH3, OCH2CH2CH3, OCH(CH3) 2, OCH2CH2CH2CH3 5

OCH2- r henyl 50CH2CH2- phenyl , and OCH2CH2CH2- phenyl ; R
Is selected from O 5Br515C1-6 al koxy, and NR1IR2; R1
ape K2 18 Angepangdent |y selected fromC - al ky],
cycl opropyl, cyclobutyl, cyclo enty cycl ohexyl
pheAyproces dottyeepaying aalompomad aNH, FOMBriEng- 8

menber ring.consistin X at ons

O at onty phiisky el of E@@&%ﬁo ¥ifn § <SR of P in e
apdsdie oS a FRbt®REd from HEOHSOCH3 OCH2CH3, OCH2CH2CH3
5 OCH(CH3)2, F, A5Br5 1, CH3, CH2CH3, CH2CH2CH3
CI—|(G‘H3)2, CH2 CH3, CH2CH( CH( CH3) CH2CHS,

) ¥ -CN5 jand JCF3. 2 A [
cI Swher egpn: I\g: Nect &%lzpfr ; ring
ljals sl ect ed er}nB b‘\loropb enfBd afid
4- met hoxyphenyl ; R a :
OCH(CI-H[3)2 : ocH2CHR CH2 O
OCH2CH(CH3) 2, and Og( CH3).3
Br, |, and NRIR2 ; NR 1RpP

70, pyrrolidino, and pi pe
substityted with 0-1 R4 ; and Ris
F.
wherein:

Z is selected from Cl, Br, I, 0SO,Me, OSO,Ph, and OSO,Ph-p-Me;

po; ring Ais

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R1a is gelected from CHy, CHyCH;3, CH,CH,CH3, OCH;, OCH,CHj,

OCH,CH,CHj;, OCH(CHj3),, OCH,CH,CH,CH;, OCH(CH3)CH,CHs;,
OCH,CH(CH3),, OC(CHj3)3, O-phenyl, OCH,-phenyl, OCH,CHj,-phenyl, and
OCH,CH,CH,-phenyl;

R is selected from Cl, Br, I, Cy.4 alkoxy, and NRIRZ;

R! and R? are independently selected from Cy.¢ alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, and benzyl;

alternatively, NRIR? is a 3-8 membered ring consisting of: carbon atoms, N,

and 0-1 O atoms;
ring A is substituted with 0-1 R%;
B is NOy; and

R4 is selected from H, OH OCH3, OCH2CH3, OCH2CH2CH3, OCH(CH3)2,

F, C1, Br, I, CHs, CH,CH;, CH,CH,CHs;, CH(CHs),, CH,CH,CH,CH,
CH,CH(CHj),, CH(CH3)CH,CHj, CH(CHa)s, -CN, and CFs,

2. A process according to claim 1, wherein:
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3. A process according to claim2 wherein: Zis d;
ring Dis 4-nmethoxyphenyi; R ais OCH2ZCH3 ; Ris

worsopiel3sho; and ring A is unsubstituted. 4. APQT/USHET034548

according to claim1, wherein: in reaction (a), the
conpound of fornmula | is contacted with the conpound

of forznybl RldctedfRh ewesk byqf.he addition of the first

base. 5. A process according to claim4, wherein: the
first IME i$ selectetfromid-¢hdyropbeny] subémicthwaghenilne

subst i it e ponaseh Sl el PR Ct OBHICHS
ORGP SRR i AT it R
cI ai mp . é’é’i’é%{e%'ﬂ:béntg%rsﬁ‘ba%'ﬁk‘lt}@d am ne base is

tiiet hy arnine r gcess according to claiml,

wher ei XR IR Disfseletel %n{ abrpHolifio,q8mtotidinoghd lﬁga@dlﬁ@r med
in the presence of a first aprotic solvent A

pr ocegm%\&cwwsﬁh@t@ldoﬁ/@kaﬂrﬁ‘% andherein: the first

aprotic, sol ven 10. A process according to
cl ai mé:t I8\ fRistiE iﬁmn}gﬁ#l on (a) further conprises
contacting with a first strong acid. 11. A process

according to claim10, wherein: the first acid is HO.
R, Aﬂrmm@dmtoﬁma? iwhgrean:conpound of formula IV

Zis Cl;

ring D is 4-methoxyphenyl;
Rlais OCH,CHj;

R is morpholino; and

ring A is unsubstituted.

4. A process according to claim 1, wherem: in reaction (a), the compound of formula
I is contacted with the compound of formula II followed by the addition of the first

base.

5. A process according to claim 4, wherein: the first base in reaction (a) is a

substituted amine base.

6. A process according to claim 5, wherein: the substituted amine base is selected
from: triethylamine, diisopropylethylamine, dabco, DBN, DBU, and
N-methylmorpholine.

7. A process according to claim 6, wherein: the substituted amine base is

triethylamine.

8. A process according to claim 1, wherein: in reaction (a), the contacting is

performed in the presence of a first aprotic solvent.
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the process, conprising: (b) reducing the B group of
formula Il to an am no group; and (c) contacting the

WO e@alovi3gy) am no conmpound with an al kyl -aci d heCT/U82008034548

forma conpound of formula IV; wherein: alkyl-acid
halide is X-C3-5-al kylene-C(O-X 1; X is selected from
the group d, Br, and |I; X] is selected fromthe group
ad, Br, OS(O2CH3, 0OS(O 2CF3, 0OS(O 2 -phenyl, and
OS(OpZodesd adeytdingntoickrime, edteesin:f therfirstreapreficounbvedf isdpluams
5; ring Dis selected from phenyl, 2-fluorophenyl,
3-chl orophenyl, and 4-net hoxyphenyl; R a is sel ected

f - , :
ST NG T GG Sl e it

OCrRCHICHEN 2, fir@GEORB pEd- O phei iyl , OCH2- phenyl ,
OCH2CH2- phenyl , and OCH2CH2CH2- phenyl ;ring Ais
substituted with 0-1 R4 ; Bis NO2 ; and R4 is

sial, ec basteds RBbriding@hleehd 0, FRERGHIhe fit¥CHRIGHREES, OCH( CH
3)2 , F, d, Br, 1, CH3, CH2CH3, CH2CH2CH3, CH(CH 3)2
CH2CH2CH2CH3, CH2CH(CH3)2 , CH(CH3) CH2CH3, CH(CH3)3 ,

drers RS pte %ég%%@.dio?%?%%&?ﬁﬁ CR

the process, comprising:

(b) reducing the B group of formula III to an amino group; and

(c) contacting the resulting amino compound with an alkyl-acid halide to form
a compound of formula IV;
wherein:

alkyl-acid halide is X-Cj.5-alkylene-C(O)-X;

X is selected from the group Cl, Br, and I;

X is selected from the group CL, Br, OS(0),CHj3, OS(0),CF3,
OS(0),-phenyl, and OS(0),-tolulyl;

n is selected from the group 3, 4, and 5;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

Rla is selected from CHy, CH,CH;, CH,CH,CH3, OCH3, OCH,CHj,
OCH,CH,CHj;, OCH(CH3),, OCH,CH,CH,CHj3, OCH(CH3)CH,CHj;,
OCH,CH(CHjz),, OC(CHjy)3, O-phenyl, OCH,-phenyl, OCH,CHj-phenyl, and
OCH,CH,CHj;-phenyl;
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X is selected fromthe group d and Br; X1 is d; nis
4, ring Dis selected from 3-chl orophenyl and

wd20eesyphenyl; R a is selected from OCH3, BECHPEIB5/034548
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OCH2CH2CH3, OCH(CH 3) 2, OCH2CH2CH2CH3 , OCH( CH
3) CH2CH3, OCH2CH(CH 3)2 , and OC(CH3)3 ; ring Ais

subst%%gqi\ Wit Redwiboi pnd R4 is selected fromH

process accordi’ng to claimi13, wherein:
whereiRBis XOysafd ; X1 is C; nis 4; ring Dis
4- met hoxyphenyl; R ais OCH2CH3 ; and ring Ais
u nsubsk# issetdied m A, 61 C¥SE;, CHsQHpOEH,CHaCHy 10CH(CH;),,
erein:_ reaction_ ( s perforned in the presence of

h@cﬁ;loé‘éﬂ; CHza‘?Hs@Hea&HhS}ﬁtCHar@{@I@aéb&Hz 2eklpEeHs,

(i Chtc Tk o ChOEET R L CHaR s e Ehect ed Trom.
Pd/ C and PdZAI B and the second aprotic solvent is
sel ected from Nnet hyl pyrrolidiiione, DVSO, DM, DMAC,

arsl Alpfockds aoeoﬁuﬁg:tbﬁa@cmm&ﬁga to claim16, wherein:
in reaction e first catalyst is PdZAI 3 and

t he setlbylgrch ]i‘%’cqeés éo@@n K@ -Rairet hyl pyrrol i di none.
roductRen SO FOR pegdre Phg e 1 M e
X;isClL
nis4;
ring D is selected from 3-chlorophenyl and 4-methoxyphenyl;
Rla g selected from OCH;, OCH,CH;3, OCH,CH,CH;, OCH(CHj),,
OCH,CH,CH,CHj3, OCH(CH3)CH,CH3, OCH,CH(CH3),, and OC(CHjs)s;
ring A is substituted with 0-1 R4; and
R4 is selected from H and F.

14. A process according to claim 13, wherein: wherein:
X is Cl;
X;isCL
nis 4;
ring D is 4-methoxyphenyl;
Rla js OCH,CHj; and

ring A is unsubstituted.

15. A process according to claim 12, wherein: reaction (b) is performed in the

presence of hydrogen, a first catalyst, and a second aprotic solvent.

16. A process according to claim 15, wherein: in reaction (b), the first catalyst is
selected from Pd/C and Pd/Al,Os and the second aprotic solvent is selected from N-
methylpyrrolidinone, DMSO, DMF, DMAC, and THF.
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reaction (b) is filtered prior to contacting with the
al kyl -acid halide in reaction (c). 19. A process for

w@e@pani3gy)y a conpound of formula V: the procesBCT/US2005/034548

conprising: (d) cyclizing the conpound of fornmula IV

to forma conpound of formula V; wherein: pis

sel ected from.the group O, 1, and 2; ring Dis

sel ected from phenyl, 2-fluoroplienyl, 3-chlorophenyl,
ahdl A-proeshaccypientl clail 16 whetedict mxdefatom(ChiBhe s yst is

CH3, OCH3, CH3 OCH2 , 2
D D oot et tpoks, | CoHUATE B D0Tory i) 3,
0- phenyl, OCH2-phenyl, OCH2CH2-phenyl, and

OCH2CH2CH2- phenyl; ring A is substituted with 0-1 R4 ;
ahtl Rprosssaicentiggitofalam 1, wOeteilQOM8 reddCHRICHEption resulting from

GO AT, oDt B B e b 1 reaction ©)
CH(CH3) CH2CH3 CH(CH3) 3, -CN, and CF3 . 20. A process
according to claim19, wherein:p is 1; ring Dis
sHl-ebtreereps GrrpSpetings ephpeniid offermauladt hoxyphenyl ; R a
is selected from OCH3, @CH2CH3 , OCH2CH2CH3, OCH(CH3
)2 , OCH2CH2CH2CHS ( CH3) CH2CH3, OCH2CH(CH3) 2, and
OC(CH3)3; ring Ais sl ituted aith 0-1 R4 ; and R4

is selected fromH and F. | |
—_— N\N N o) !
‘ O @
D 1)
Vv )p

the process, comprising:

v

(d) cyclizing the compound of formula IV to form a compound of formula V;
wherein:

p is selected from the group 0, 1, and 2;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and 4-
methoxyphenyl; .

Rlais selected from CH3, CH,CH;3, CH,CH,CH3, OCH3, OCH,CHj,
OCH,CH,CHj;, OCH(CHj3),, OCH,CH,CH,CH3, OCH(CH;3)CH,CHj,
OCH,CH(CHs),, OC(CHj)3, O-phenyl, OCH,-phenyl, OCH,CHjy-phenyl, and
OCH,CH,CH;,-phenyl;

ring A is substituted with 0-1 R#; and

R4 is selected from H, OH, OCH;, OCH,CH;3, OCH,CH,CH3, OCH(CHj),,
F, Cl, Br, 1, CH,, CH,CHj3, CH,CH,CH;, CH(CHj3),, CH,CH,CH,CHj,
CH,CH(CHj3),, CH(CH;)CH,CHj3, CH(CH3)3, -CN, and CFj3.

20. A process according to claim 19, wherein:
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2 1. A process according to claim?20, wherein: pis 1,
ring Dis 4-nmethoxyphenyl; R ais OCH2CH3 ; and ring

wa@\2003/00m38ubst i tuted. 22. A process accordi ng tPCTIUSI005/034548
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19, wherein: reaction (d) is perforned in the presence
of first chem cal dehydrating agents. 23. A process
accordprgito claim22, wherein: the first dehydrating
agents are a second strong acid and a first

or t hof ﬁnﬁ&t ig selpefed Ropr beldexwphensd rad Agnetboxsiphpmyl23,

or t ot Rt eeres EPdbe Gr PR ey REHbCHaeRs O EERL
aé%‘?*a@%@ﬁe TGP T DR SRR B S

first ghemisalndpMduAh DNORAGRAT S, "26. A process
according to claim?2 wher €i n: the sodium al koxide is
sodi urrRéusmaielcmdfm&YH a&dpﬁ' ocess according to claim 19,
wherein: cyclizing reaction (d) is perforned in the
present of a third aprotic solvent.28. A process

e OA%k&ﬁsé é?:c&ld%{ﬁ'%%flann%e%leﬁm the third aprotic

sol ve yrrolidinone. 29. A process for
pr eparp isgl;a conpound of formula VI: the process,

conprisin atiiig ester R a of the conpound
of for‘?ﬁlﬁg '§/g’t[%>et SR/ i’orrpound of fornula VI ;
wher ei fila js OCH,CH;; and

ring A is unsubstituted.

22. A process according to claim 19, wherein: reaction (d) is performed in the

presence of first chemical dehydrating agents.

23. A process according to claim 22, wherein: the first dehydrating agents are a

second strong acid and a first orthoformate.

24. A process according to claim 23, wherein: the second strong acid is TFA and the

first orthoformate is triethyl orthoformate.

25. A process according to claim 22, wherein: a sodium alkoxide is added after

compound IV has been contacted with the first chemical dehydrating agents.

26. A process according to claim 25, wherein: the sodium alkoxide is sodium

ethoxide.

27. A process according to claim 19, wherein: cyclizing reaction (d) is performed in

the present of a third aprotic solvent.
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pis selected fromthe group 6 1, and 2; ring Dis
sel ected from phenyl, 2-fluorophenyl, 3-chlorophenyl,

war@740138t hoxyphenyl; Rla is sel ected from OCH3CT/US2005/034548

OCH2CH3, OCH2CH2CH3, OCH(CH3)2, OCH2CH2CH2CHS,

OCH( CH3) CH2CH3, OCH2CH(CH3) 2, OC(CH3) 3, O0-phenyl,

g2 S y %WW " N-
I|th%@gyésﬁcﬁstllt°ut e1 We%ﬁhkvg?]%ﬂgdf; R4 1s sel ect edksfl\rlom
Hnet®p@CbBdin@BH2CH3, OCH2CH2CH3 5 OCH(CH3) 2, F5 O,

Br, I, CH3, CH2CH3, CH2CH2CH3, CH(CH3)2, CH2CH2CH2CHS,
CH2CH( CH3) 2, CH(CH3) CH2CH3, CH(CH3)3, -CN, and CF3;
and R3rdcBssSel prhsishnd 4 08mpbun@ld? fordlifla Gri2CH3 . 30. A
procesSs according to claim30, wherein: pis 1; ring D
IS selected from 3R§hl orophenyl and 4-net hoxyphenyl ;

R ais CORCH2CH3; "N ng/fA is substituted with 0-1 R4,
R4 is selected from§ an ; is H 31. A
process according to claifn31l, wheqein: pis 1; ring D

i s 4-met hgxyphenyl ; R aNsN

OH3 _~~and ripg Ais
unsubstitgt ed. o
O
|
VI )p

the process, comprising:

(e) amidating ester R12 of the compound of formula V to form a compound of
formula VI;
wherein:

p is selected from the group 0, 1, and 2;

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

R!ais selected from OCH;, OCH,CH;, OCH,CH,CH;, OCH(CHj),,
OCH,CH,CH,CH;, OCH(CH3)CH,CH3, OCH,CH(CHj3),, OC(CHj3)3, O-phenyi,
OCH,-phenyl, OCH,CH,-phenyl, and OCH,CH,CH,-phenyl;

ring A is substituted with 0-1 R%;

R4 is selected from H, OH, OCH3, OCH,CH;, OCH,CH,CH3, OCH(CHj3),,
F, Cl, Br, I, CHj;, CH,CH;, CH,CH,CHj3, CH(CH;),, CH,CH,CH,CHj,
CH,CH(CH;),, CH(CH3)CH,CHj3, CH(CHj3)3, -CN, and CF3; and

RS is selected from H, CHj3, and CH,CHj.

30. A process according to claim 30, wherein:
pis1;
ring D is selected from 3-chloropheny! and 4-methoxyphenyl;
Rlais CO,CH,CHs;
ring A is substituted with 0-1 R%;
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32. A process according to claim 30. wherein: reaction
(e) is perfornmed by contacting the conpound of fornula

w207 0m385 f or mami de in the presence of a seconPChESH05/034548

10

15

20

25

and a fourth aprotic solvent, wherein: the formam de
is HC(ONHR 5 ; the second base is an al koxi de; and R5

is sel Rmiseéélécfel‘&"ﬂdﬁx}%v%%q CH2CH3 . 33. A process

according to clalm 33, erein: the formanm de is

HC( O NRP is Ht he second base is a Cl- al koxi de and the
counterion is selected fromlLi, Na, K Li, and My; and
the fourth aprotic solvent is DW. 34. A process

ag§LOR U HGsd RocbldihdMo3GainELBlefbind N reaction (e) the
conpo rgd 8% fcor mﬁqg Valand :Vﬁig 1gnurth aprotic sol vent
are coptsatted with second chem cal dehydrating agents

prior to caontactjn ith the second base. 35. A novel
conpouﬂﬁggflsﬁa}ﬁh?)gyr’gﬁ? erein: ring Ais substituted
wi th Opia 8¢ IcSr ; and R4 is selected fromH,
OH50CH3 d&@moc%@’x%&%@e 5 OCH(CH 3)2 , F, O, Br3
1, CH3;inEW2CHBsubSitdfedd?2CH3 CH(CH3) 2 , CH2CH2CH2CH3,

CH2CH( )2 , CH(CH3) CH2CH3, CH(CH3)3, -CN and CF3 .
36. A novel conpound of formula I11: 111

32. A process according to claim 30, wherein: reaction (e) is performed by
contacting the compound of formula V with a formamide in the presence of a second
base and a fourth aprotic solvent, wherein:

the formamide is HC(O)NHRS3;

the second base is an alkoxide; and

RS is selected from H, CH;, and CH,CHj.

33. A process according to claim 33, wherein:

the formamide is HC(O)NH,;

the second base is a Cg alkoxide and the counferion is selected from Li, Na,
K, Li, and Mg; and

the fourth aprotic solvent is DMF.

34. A process according to claim 30, wherein: in reaction (e) the compound of
formula V and the fourth aprotic solvent are contacted with second chemical

dehydrating agents prior to contacting with the second base.

35. A novel compound of formula Ila:
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wherein: ring Dis selected from phenyl,
2-fl uorophenyl, 3-chlorophenyl, and 4-nethoxyphenyl

wRRooag/0ds83el ected from CH3 CH2CH3, CH2CH2CH3 SPmBB200§/03454s

OCH2CH3 , OCH2CH2CH3, OCH(CH3)2 , OCH2CH2CH2CH3,
OCH( CH3) CH2CH3, OCH2CH(CH3)2 , OC(CH3)3, O phenyl,
OfHerephenyL OCH2CH2- phenyl, and OCH2CH2CH2- phenyl ;
ring Ais substituted with 0-1 R4 ; Bis NO2; and R4
i s sel gog ddis selshtuted @ih 0GCRS | OCH2CH3, OCH2CH2CHB
OCH( CH3).2 F@f’ Br, |, CH3, CH2CH3, CH2CH2CH3 ,
cH cH3T 2 NS @b cHocHs |, | CHRCH( CHB) 2, | CH( CHB) CHRCHB,

v o 4 bR orp oty TR R REE RSO O B
IV , o B D
B R e v

agH, e HL ), O UPOEMIH, (R, TH(E 58], ecNeghd cpm CH3,
OCH( CH3) 2, OCH2CH2CH2CHB, OCH( CH3) CH2CHB,

2, ) 3, phenyl, OCH2-phenyl,
%@%ﬁ%{% 2CH2- phenyl ; ring Ais

substituted with 0-DR4 ;
N AN
|A
/
B

N

|
it

wherein:

ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;

Rla ig selected from CHj, CH,CHj, CH,CH,CH;, OCH;, OCH,CHj,
OCH,CH;,CHj3, OCH(CHj3),, OCH,CH,CH,CH3, OCH(CH3)CH,CHj,
OCH,CH(CHj3),, OC(CH3)3, O-phenyl, OCHy-phenyl, OCH,CH,-phenyl, and
OCH,CH,CHy-phenyl;

ring A is substituted with 0-1 R4;

B is NO»; and

R4 is selected from H, OH, OCH3, OCH,CH;, OCH,CH,CH3, OCH(CHjs),,
F, Cl, Br, I, CH;, CH,CH3, CH,CH,CHj3, CH(CHj3),, CH,CH,CH,CHj,
CH,CH(CH3),, CH(CH;3)CH,CHj;, CH(CH3)3, -CN, and CF;.
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Bis N2 ; and R4 is selected fromH, OH OCHS,

OCH2CH3, OCH2CH2CH3, OCH(CH3)2, F, d, Br, |, CH3,
WERRTHIBL38CH2 CH2CH3, CH( CH3) 2, CH2CH2CH2CH3 CH2BEK/CEB) 2034548
CH(CH3) CH2CH3, CH(CH3)3, -CN, and CF3.

37. A novel compound of formula I'V:

wherein:
X is selected from the group Cl, Br, and I;
5 n is selected from the group 3, 4, and 5;
ring D is selected from phenyl, 2-fluorophenyl, 3-chlorophenyl, and
4-methoxyphenyl;
R12 s selected from CH3, CH,CHj, CH,CH,CHj3, OCH3, OCH,CHa,
OCH,CH,CH;, OCH(CHy),, OCH,CH,CH,CH;, OCH(CH3)CH,CH;,
10 OCH,CH(CHs),, OC(CHj)s, O-phenyl, OCH,-phenyl, OCH,CH,-phenyl, and
OCH,CH,CH,-phenyl;
ring A is substituted with 0-1 R#;
B is NOy; and
R# is selected from H, OH, OCHj, OCH,CHj3, OCH,CH,CH;, OCH(CH3),,
15 F, Cl, Br, I, CHz, CH,CH3, CH,CH,CHj3, CH(CHj),, CH,CH,CH,CHs,
CHZCH(CHg,)Z, CH(CH3)CH,CH3, CH(CHj3)3, -CN, and CFj.
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