PROCESS FOR THE PREPARATI ON OF NONPEPTI DE SUBSTI TUTED
SPI ROBENZOAZEPI NE DERI VATI VES FI ELD OF THE | NVENTI ON

woherspoesaent invention is directed to a novel pCOAS3®4/019951
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edema, ischemia, stroke, thrombosis, water retention, nephritic syndrome and
central nervous system injuries.

Chen et al., in PCT publication WO 02/02531 disclose a process for the
preparation of nonpeptide substituted spirobenzoazepines. However, this
process requires the use of an explosive reagent, cryogenic temperature and
chromatographic purifications, and is therefore not desirable for commercial
preparation of said compounds.

SUMMARY OF THE INVENTION

The present invention is directed to a process for the preparation of
compounds of formula (I)
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SUMVARY OF THE | NVENTI ON The present invention is
directed to a process for the preparation of conpounds

wohodsmoosiba (1) RS wherein is sel ected from t hepgrmspoo4/019951

consi sting of aryl and heteroaryl; provided that the
heteroaryl group does not contain a nitrogen atom a
is an integer fromlto 3; Rl i Rsel ected fromthe
group consi sting of hydrogen h Iogen hydr oxy,
al koxy, phenyl, substituted HJﬁ\lkylthlo
aryl thio, alkyl-sulfoxide, ar Isuq‘
al kyl - sul fone and aryl - i f - -R2-R3-
is selected fronk?g% ) p con-'stlng of O R and
-<>-CH 2-N-f- i | ected fromthe group
consi sting of alkyl, substtgasRed al kyl, @penyl,
substituted phenyl, heteroaryl, substitut'ed heteroaryl -
and - WwBp®In-G (E)0. r(Wi- 3; wherein Bis selected
fron1(§iiil-3 , NHor O Gis selected fromaryl,

L]

substifuted aryl, heteroaryl or substituted

hetero ected from- Q. -S . -NH
o) o3 NerelER YT i ot Bioheito oty gatmcteroany

Wproviden tRatlthe hetebaryt grdup Idoss hbkecaitain @ rdoogarsdtong of

hydr ogen, al kyl and substituted al kyl; each Wis

i ndependently sel ected from hydrogen, al kyl,

subst i & it &dlingdgey from 1 to 3;
R'is selected from the group consisting of hydrogen, halogen, hydroxy,

alkoxy, phenyl, substituted phenyl, alkylthio, arylthio, alkyl-sulfoxide, aryl-

—$~N—ChHp—g—
-R%R3- is selected from the group consisting of O R and
-§-CH,—N-$—

0 R10_

sulfoxide, alkyl-sulfone and aryl-sulfone;

R s selected from the group consisting of alkyl, substituted alkyl,
phenyl, substituted phenyl, heteroaryl, substituted heteroaryl and —(B)o.1-G-(E )o-
1-(W)13;

wherein B is selected from (CHz)¢-3, NH or O;

G is selected from aryl, substituted aryl, heteroaryl or substituted
heteroaryl;

E is selected from —O-, -S-, -NH-, -(CH2)o-5-N(R"")C(O)- or -(CHz)o.s-
C(O)NR™-; wherein R is selected from the group consisting of hydrogen, alkyl
and substituted alkyl;

each W is independently selected from hydrogen, alkyl, substituted alkyl,
amino, substituted amino, alkylthiophenyl, alkyl-sulfoxidephenyl, aryl,
substituted aryl, heteroaryl or substituted heteroaryl;

2
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am no, substituted am no, al kylthiophenyl,

al kyl - sul f oxi dephenyl, aryl, substituted aryl,
or substituted heteroaryl; X is sel ecras2004/019951
fromthe group consisting of CH CH2, CHOH and C(O; =
represents a single or double bond; provided that when
Rl is iodine, bromne, alkylthio, arylthio,

al kyl -2 Shr@e@from tik giallpf comeistindl eNCHS Chi,,doid OHearlzb@(Q);
n is an integer from}J to 3; b.is an integer from1l to
2; R4 TS-sePiasests 3 pipaehEdoyPis e donsi sting of

hydr O%?Bvid@é gﬁé r,‘?,yhlgﬂtp@tig fodirRd bPdrkivie,, alRH@RY larydthtb, alkyi—sulfone

substi‘tuted R5 is selected fromthe group
comaiyksulioge ohehyarodea dodbRyONdsubst i t ut ed al kyl ,

al dehyde, carboxyl, al koxycarbonyl, substituted

al koxycarbonyl, - (CH2)kNZ1Z2 and - C(O Nz1Z2; wherein
k i s anisiantistpger fromm t© 3.0 4; Z1 and Z2 are

i ndependently sel ected from hydrogen, alkyl,
substituted al kyl, heterocyclyl, substituted

het er aegcainyihteganiramchtolynyl or substit ut ed

am nocay bonyl ; ternativel , e ;

t oget Har's \ﬁeeéﬂ‘ftetdﬁjéorﬂl g gia-p 5% Rﬁ%@?&h@ rﬁe@, %@glh gul%sgtuted
f QKYN BhdiRl BR@SMSAtNlted pHbSIT t ut ed het erocycl yl,
heteroaryl or substituted heteroaryl; or an optical

i soner, enantioner, diastereoner, racemate thereof, or
a ph?_rFEfBiQ QHfdc f’r\org@l(}‘(f@;o@b'c@lnﬁ@ﬂ(iﬁgl sfiveiiesen, ekkypshlssst,inged
reacti ng a compound 0 ornmul a erein -Ra-R3a- .

i akyesldehyste, ﬁa@%ylhé'ka%mﬂo%h&’é?tftﬁég @{ko;ngém,_g and

- 2 Wi & h ﬁ\mbund of formula(XV), wherein T1
|g&g§k gr %\t‘a o ’

F; 1n the presence of a base capabl e of
wherein k is an integer from 1 to 4;

Z" and Z? are independently selected from hydrogen, alkyl, substituted
atkyl, heterocyclyl, substituted heterocyclyl, aminocarbonyl or substituted

aminocarbonyl;
alternatively Z' and Z2 are taken together with the N atom to which they

are bound to form a heterocyclyl, substituted heterocyclyl, heteroaryl or

substituted heteroaryl;
or an optical isomer, enantiomer, diastereomer, racemate thereof, or a

pharmaceutically acceptable salt thereof;

comprising

R5
X*" ICHy),

\(R4)b

R2/R3 0

reacting a compound of formula (1) wherein -R?*-R*- is selected from
the group consisting of -NH-CHz- and ~CH2z-NH- with a compound of formula

3



neutralizing HT1; in a non-al coholic organic sol vent

or a mxture of a non alcoholic organic solvent and
woav@roood1o yi el d the correspondi ng conpound of pCwruisedoa 019951

(1). The present invention is further directed to a

r sfor he eparati.on of a co und of or | a
(R ooy hioreph B BPEUEE afFeefen St RE4GH etfiole of
cmairatznrr@gHa? yih a&ﬂd—aﬁﬁﬂh@l‘@@ﬁg}éhw sohvevit deslniiiate dflenon-

oes not contain nItI‘O en atom ais an

ar
CQE]@'# %’/rﬂémcfo{v@”tsa”qﬂaﬁ% 9 dleé%tf@ocor eghoRdHes gerpp@pnd of
Cﬂﬂﬁﬂﬁd“ﬁg of hydrogen, hal ogen, hydroxy, al koxy,
phenyl , substituted phenyl, alkylthio, arylthio,
S al kyl - sul foxi de, aryl sul foxide, al kyl -sul fone and

aryl -s anfi B3as | V
consi ory e P UINGRERR 1P BHRIFR g PREE RrdipHparaton
fﬁbarp@méogmdagfpfowuisi(&)ti ng of CH CH2, CHOH and C(O;
== represents a single or doubl gsbond; provided that
when Rl is iodine, bromne, alkylthio, arylthio,
al kyl -sul fone or aryl-sulfone, fhen is a double bond;
nis an integer from1l to 3; R»rs gnteger from1l to
2; R4 is selected fromthe group S%h |st|ng of
hydrogen al kyl, subs 8 pAgnyl and
substi tuted phenyl,;
consi sting of hg% eg
al dehyde, carboxyl, a
al koxycar bonyl , -

wherein

Q al kyl ,/substituted al kyl,

0 ﬁﬁpﬁg yl, subsm)t ut ed

- N

\
10 =Z is selected from the group consisting aryl and heteroaryl;

provided that the heteroaryl does not contain a nitrogen atom;

a is an integer frorﬁ 110 3;
R is selected from the group consisting of hydrogen, halogen, hydroxy,
15 alkoxy, phenyl, substituted phenyl, alkylthio, arylthio, alkyl-sulfoxide, aryl-

sulfoxide, alkyl-sulfone and aryi-sulfone;

-R#.R%. is selected from the group consisting of —~NH-CHa- and —CHg-

NH-;
- 20
X is selected from the group consisting of CH, CH,, CHOH and C(O);
==== represents a single or double bond,; |
provided that when R' is iodine, bromine, alkylthio, arylthio, alkyl-sulfone
or aryl-sulfone, then === is a double bond;
25

nis an integer from 1 to 3;



10

15

20

(CH2) kNz1Z2 and - C(O Nz 1Z2; wherein k is an integer
froml to 4; Z1 and Z2 are independently selected from

woydispgesty al kyl , substituted al kyl, heterocyckgirjus2004/019951

substituted heterocyclyl, am nocarbonyl or substituted
am nocar bonyl ; alternatively Z1 and Z2 are taken .
together with the N atomto which they are bound to

f or m ab seareintegee ifrpm 1 tuBist i t ut ed het er ocycl yl,

het er ogs ! E{Ctédw?'?“it@‘?g@t NShEEHRY 311 ?ﬁglt LG fituted

i somer, Enan reorrer reo
aatkyaphameahdcsabd;t'yutad@epmdbl e saI t ther eof, conpri SI ng
(RA)b . + Q2 CQRA3 " (MII) (MI) (I1X) reacting a
conmpound of forrmula (VII), wherein p is an integer
from QRoiskselettddsfrem tmmgmgrcoﬁsuethgloﬂtwdz?ogam aki/id Gabsttlhﬁéd

e RN R RN e L T T
alamr)) N2z Bn@ceromigzof formula (VI11) wherein Q@ is

a IeaV|ng group and A3 is |ower alkyl; in the presence
of a pMRFERpEANdNEEeHEINorfating an al pha proton to

the ketlofgy Zﬁbrﬁhﬁdeﬁ)‘éﬁ@é’r‘l’l e@gctéd)fr&\%ll'grd(cyeh alk{INs@ktituted

aprotic solvent, to yield the corre ng conpound

oalkylohmrogy@lvb(;ubqtl!o@d pRereayaivt isngneassbyvhposHistitited
fé%%t:é‘rb()h%? to yield the correspondi ng
alternatively Z' and Z2 are taken together with the N atom to which they
are bound to form a heterocyclyl, substituted heterocyclyl, heteroaryl or
substituted heteroaryl; 4
or an optical isomer, enantiomer, diastereomer, racemate thereof, or a

pharmaceutically acceptable salt thereof;

comprising
Q CO,A?
2 (R4
ottt -
(R')a Q Pz + R 1\C0 A <
(CHyJy N\P o (Vi)

0] C02A2 (R4)b 3
COA
/M 2

G Q (Frias

N
(CHa)p Npg!

(IX)
reacting a compound of formula (VIIl), wherein p is an integer from 0 1o 1,
g is an integer from 1 to 2, provided that when pis 0 then qis 2 and when p is 1
then qis 1, PG is a nitrogen protecting group and A? is lower alkyl, with a

5



compound of formula (X); (X) (XI) reacting the

conpound of formula (X) in the presence of a base
woapsoes1of deprotonating an al pha proton to tReT@SR20A3/019951

substituent in an organi c sol vent that does not

T T R T T

Gh trﬁ@Fmsbacé Aa ba§exbé a(bPQ éf)de@abmnmgtahealpmmmumdtaxhe
fornu f for nu

E ) t |eI uiq) éres ond|

(atenye on fhe ?%mqnngftftf@t ﬁﬁ JAENAPT? %RJY%{“(%WG) §ing

yéo‘#e@. obA@nG ebMBeRRNEl BEm@aTpgund of formula (I11). The
present invention is further directed to a process for
the preparati QIDQA? B‘bm)ounds of formula ( X\2OAD (R,

&sH ryl._heter oay
| ; Wis/ sel ected fronﬁt%’
subst i t ut gl k), am no, substituted aw HQ)F
al kyl t hi opheny?, akaI sul f oxi.dephenyl, ary
substitute ryI het eroaryl or substit d
5 heteroaryI@I xF &P
reducing the compound of formula (IX) to yield the corresponding

compound of formula (X);
CO,A3

COA? (R, 0 )n
/\(V)/COZA S~(R%),
R (CH)y ——  (R"); (CHz)q

N
(CHa)p \pg!

(X) . (X1)
reacting the compound of formula (X) in the presence of a base capable
10 of deprotonating an alpha proton to the CO,A? substituent; in an organic

solvent that does not prevent the deprotonation of an alpha proton to the CO.A®

—~N
(CHop Npg!

substituent, to yield the corresponding compound of formula (XI);

CO,A°




conmprisingw NH2 (XX) (XXi) H reacting a conpound of

formula (XX), wherein A4 is lower alkyl with a
woanpmoosdo of fornmula (XXI) wherein T2 is O, BpCcwmskg4/019951

in the presence of a base capable of neutralizing HT2,

ina %Bu&h@ﬂ@édrﬁ &Irﬂi%?'f@mﬁ@ép@ Oﬁéld't}ﬁb éorPéQHoHBﬁgOf

a non-al coholic organi c sol ven water, to vyiel

t pemeeyndeefgeimeiiadXibomound of formula (XXI1); OO G O

Ad G OH? H2) @ £H2)0.3 1 (XXI1) | (XXI11) 1 NH

hydr ol yzi ng the ound of formula (XXII), to yi

t he correspondi ng._conpound of fornmula (XXII1);

OH G T3 | HO B (CH2 )o-3 N H (XXI11) NH (IXva)

WOWreacting und of fornula (XX II}%w a_lze)n

reagent convert| ng the - CO2H sub3|tu nt

t(i i 9,); CLO T3 syibstit yeq : (R4)b
or'gafdi & sg| vent, t/o y| eld the co{g S | ng conpound

of formula\XVa)_-Nlhe present i\o er

directed to &doppopeyd of formula (11)
(XIl)

(I1)

reacting the compound of formula (XI1) to yield the corresponding

5 compound of formula (Il).

The present invention is further directed to a process for the preparation

of compounds of formula (XVa)

10 wherein
T3 is selected from the group consisting of Cl, Br and F;
G ié selected from aryl, substituted aryl, heteroaryl or substituted .
heteroaryl;
W is selected from hydrogen, alkyl, substituted alkyl, amino, substituted
16 amino, alkylthiophenyl, alkyl-sulfoxidephenyl, aryl, substituted aryl, heteroaryl
or substituted heteroaryl;

comprising



Is selected fromthe group consisting aryl and

heteroaryl; provided that the heteroaryl does not
woaQonisaioos1a ni trogen atom a is an integer frompdTUS2814/019951

Rl is selected fromthe group consisting of hydrogen,

, hydroxy, al ko% phenyl, substitutedphenyl,
al

io, arylthio, | - sul f oxi de, aryl sul fipxi de,
Jsul f gyte and ary| | fone; - R2a- R3a- |s egﬂéd
th ogr oup cbdnsi T ngVf -—NH-eH2->and G C}QO NH- ;
| sel ected fromthe group consisting of éﬁ

{Chiglatsl e

CH(CBIHQ)aq &(O; r rir represents a single o
bongl_ltzpr ovided that when Rl is iodine, br orerle

al kYMehi o X%}yl thi o, dXKX -sul fone or aryl - iul f one,
cte

(XXI1)

then rzr = is a double bond; nis an inte from1l to
3; bis an integer from1l to 2; R4 is sel from

the gresRingsdnshdund STforya goe)nwhaielwh“ isSeRet bkiAtvdth a
al kyl, phenyl and substltut%e I45hen yl:R5 is sel ected
IS

e AR oéf@crwl%@ﬁﬁ whetein &f ity dPogfdh, in ecpresence of a base
SidpebletditnRdiraizng Hralid %%ﬂ%lc&%ﬁ@%@(gmc s'thVé?%bFﬁf & Aitlire of

substituted al koxycarbon -
5 cq@mzmzaehqmga@prsolventsarednwatﬁf égyreld ﬂ!@rﬁqreﬁ@omﬁmszl and

sel ected from hydrogen, alkyl,
sugg{ol%t H?’gﬁﬂgf%w ﬁ’et erocyclyl, substituted

het erocycl yl ,Qam nocar bonyl or substitutGd
am nocar bonylj| al tpﬁlr natively Z1 and Z2 e taken

t oget her wg atom to which they pound to
forma het ¢r ocycl yl, substituted het e ocyc?y
het er oar yl(Cek)y.3 > (CHz)o 5

l (XX | (XX

)j NH
O w O)\W

hydrolyzing the compound of forrﬁula (XXI11), to yield the corresponding

compound of formula (XXI1);
0 o)

G)]\OH o )]\
(CHz)o.3

NH (XX1) NH (XVa)

Y
—_— )

I

N

S

w

10 O W ) w

reacting the compound of formula (XXIIl) with a reagent capable of
converting the —CO2H substituent to the corresponding —C(O)T? substituent; in

an inert organic solvent, to yield the corresponding compound of formula (XVa).

15 The present invention is further directed to a compound of formula (il)
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substituted heteroaryl; or an optical isoner,
enanti oner, diastereoner, racemate thereof, or a

woheosaesant i cal # acceptabl e salt thereof The ppresaIsk004/019951

invention is further directed to a process for the
preparati-on of (4R)-1 5
,2,3,5-tetrahydro-spiro[ 4H 1- bejizazepi ne-4,1' -[ 2] cycl o
pentene] -3' - carboxylic acid cofprising reacting a
racem c mxture of 1,2,3,5-tg¥ra gfpspiro[

4/ -/ - 1- benzazepi ne- 4, 1' - [ 2] cycl op€nt&ne] - 3' - car boxyl i c
acid with (-)- canpho I et xRTme pr esent

invention is fur& e o a process for the
preparation of (( -\

, 2,3, 5-tetrahydro-spirof 4 ﬂa-—Bganzazepi ne-4,1'-[2]cyclo
pent ene] -3' - carboxylic acid conprising HBact i ng a
racemghdreigt ure of 1,2, 3, 5-tetrahydrospirof

4/ -/ - 1-benzazepi ne-4,1' -[ 2] cycl opent ene] - 3' - car boxylic
acid wyth (+)- canphorsul fonic acid. The present

inventQgn is further directed to novel salts of
( 4f ?) - 1-T 41§ $elected from the group consisting aryl and heteroaryl;

CotbGitied Bdt 'th’é’ﬁé’t@?d‘é?;ﬂ)ﬁ'ob@%ﬂébr@aiﬁ%t KiesydeaeRy! 1-1
,2,3,5-tetrahydro-spiro[ 44 1- benzazepine-4,1

'-[2] cycl opent ene] -3' -carboxylic acid, a conpound of

for rrulaqsghqatggé)ﬁorwqrgyarti cularly, the present

i nvent I.on is direct eJ to di et hyl am ne, pipierazine and
1- ( 2- iRy ds sxigeteryionpineraspupl corsistiagtad hydrogen, halogen, hydroxy,

( ?2Y - 1 ( : r - . . _ N _
BV R ST, Rsyie - ot suronce, e
,S2iffgxige t alkyl-shifoneasgpanrybidfene; - :
benzazepi ne-4,1"' -[ 2] cycl opent ene] - 3' -car boxyl i ¢ aci d.
The present invention is further directed to novel

pr ocesR¥ERFois seleetqrt fegartid poupaonsiséng of-alHdE s eall Q-
Sﬂ\ﬂll-t-s of the conpounds of fornmula (la). The present
invention is further directed to a conpound prepared

X is selected from the group consisting of CH, CHy, CHOH and C(O);
==== represents a single or double bond;
provided that when R is iodine, bromine, alkylthio, arylthio, alkyl-sulfone

or aryl-sulfone, then ==== is a double bond;
n is an integer from 1 to 3;
b is an integer from 1 to 2;

R* is selected from the group consisting of hydrogen, alkyl, substituted

alkyl, phenyl and substituted phenyi;
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according to any of the processes described herein.
IllTustrative of the invention is a pharnmaceuti cal

woaQoEasodibon conpri sing a pharnmaceuti cal * accepCaise004/019951

carrier and a conpound prepared according to any of

th - b eag | |
| nvent foh S A RaT e P Bl Ao Tl ok I s Bt
nalkylngldehydemsathtylp elspayroacb eyl snlbstigied alkanycarbornythe

p S2 CH berein and a pharmaceutically
a{:@%&%?egﬁgr @ﬁ& I'lustrating the invention is a

pr ocessghdrein liBkimigtegephanmnetoeiit i cal conposi tion
conprigin i Xxing.a c un repar ed ,according to an
of e tcEsad beBAr BB st for fuabaen. ahdisussifa
pdTiy Nesterticl €19, EbaR@ed hatersoyeRl, bhffiocARiyebr Sumitéy of

the invention is the use of a conpound prepared
RBHPERRENYlo any of the processes described herein in

the preBAALEYY UndF2 R ikanesdethdtwitd ®BIN Bénio WRaS they
one of: i{?? aggr essi on, obsessi veco&‘rul sive

b
dire dodBd 0 fqren a Rgtseqayeliks (S@*%ﬁtitt(taf; hefeserystyl. Metaoanybyr
Cs%%@ﬁtﬁ’ééa"t‘?et@n%%ﬁl; failure/cardiac insufficiency, (f)

coronary vasospasm (g) cardiac ischema, (h) liver
ci rr hosies,oplicyl isemell, enartiosRistipsteiepomeasnigicemaia theegof(dn)a

%g‘%%a?éetitpgﬁl'f%%%ﬂ%'e &) ngo(ﬁke, (n) thronbosis, (0)

ter nephritic syndrone and (q)
central nervous systeminjuries, in a subject in need

there T TI Q) I | T s
pr esen DRt TN & Paey alepis b B sRess b et gparaton
[oif (atﬁ%l)'-B,Qi&)%;eigsrqdm):-)(mimﬂ#;gfbMGE&ﬂim-égz-[ﬂ&clwwhmd}SL

, -R2-R3-.. X, =. R5 n an re rein
safiondle a4 SoRuHBRRRAIGP HaF s RIS Ch s Rt ahare
Bbino4 g1 -bEnzdrepirepd it d2]dyolopenenyed sepb@SAic acidavitt ©)-
receptors and are therefore useful for treating
GBHWBPF%ﬁngﬁV ‘ving increased vascul ar resistance and
cardi ac insufficiency.

The present invention is further directed to a process for the preparation
of (4S)-1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1’-[2]cyclopentene]-3'-
carboxylic acid comprising reacting a racemic mixture of 1,2,3,5-tetrahydro-
spiro[4H-1-benzazepine-4,1'-[2]cyclopentene]-3'-carboxylic acid with (+)-

camphorsulfonic acid.

The present invention is further directed to novel salts of (4R)-1-[4-(2-
chloro-5-fluorobenzoyl)amino-3-methoxybenzoyl]-1,2,3,5-tetrahydro-spiro[4H-1-
benzazepine-4,1'-[2]cyclopentene]-3'-carboxylic acid, a compound of formula

(la)

10
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More particularly, compounds of fornula (1) are useful
in the treatnent and / or prevention of disorders such

we@Egnosassi on, obsessi ve- conpul sive di sorder SpCT/US2004/019951

hypert ensi on, dysnenorrhea, congestive heart
failure/cardiac insufficigncyqcoronary vasospasm .
cardi ac i schema, liver ciTy 03|s renal vasospasm
renal failure, edema, ischem a, stroke, t hrombosi s,
wat er retention, nephritig ndrome and centra

nervous systeminjuries. Yfhe fpresent invention is

f for the preparation of
compounds of fo erein, a, Rl, -Ra-R3a-,
X, =, R, n, b as herein defined. The

are useful as internedi ates
onpounds of formula (1). The
fNrther directed to a process for
the preparation of conp W of formula (Xva) O G T3
(CH2)0-3 NH (Xva) cr w n T3, G and Ware as
herei n defined. The conpgounds of orngla (Xva) are
conpounds of formul a {00 Theﬁpre-— (nvention is
further directed to conpounds of f{ a (1)
>bwherein , d, Rl, -R2a-R3a-, X n, b and R4 are
as herein defined. The conpounds 0 ormula (I1) are

useful as internediates in the prearati(w) of
conpounds of formula (I). :

in the preparation of
present invention i®

More particularly, the present invention is directed to diethylamine,
pipierazine and 1-(2-hydroxyethyl)pyrrolidine salts of (4R)-1-[4-(2-chloro-5-
fluorobenzoyl)amino-3-methoxybenzoyl}-1,2,3,5-tetrahydro-spiro[4H-1-

benzazepine-4,1'-[2]cyclopentene]-3’-carboxylic acid.

The present invention is further directed to novel processes for the

preparation of the novel crystalline salts of the compounds of formula (1a).

The present invention is further directed to a compound prepared

according to any of the processes described herein.

lllustrative of the invention is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a compound prepared according to
any of the processes described herein. An illustration of the invention is a
pharmaceutical composition made by mixing a compound prepared according
to any of the processes described herein and a pharmaceutically acceptable
carrier. lllustrating the invention is a process for making a pharmaceutical
composition comprising mixing a compound prepared according to any of the

processes described herein and a pharmaceutically acceptable carrier.
11
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The present invention is further directed to a process
for the preparation of

wO02R)s/009829 3, 5- t et r ahydr o- spi r o[ 4H 1- benzazepi nec#,uk2004/819951

] cycl opentene] -3' - carboxylic acid conprising reacting

a racemc mxture of 1,2, 3,5-tetrahydrospirof

4H 1- benzazepi ne-4, 1' -[ 2] cycl opent ene] - 3' - car boxyl i c

aci d wAndthér gxangqaephibesmention & theiude of a cmmpmbdqbr
esent i nvent |

oRoteinB S BRE Rt e dhesa et b e RS wispasdtin Oftao

ahedicaniemt Rt ickth® Bt leagtiorieastafl) ¥gglessivn b oBshgswal ent .
The present invention is further directed tqQ a process
fEpm Wé'vﬁp@ﬁ’éqedﬁ’l (§hhygertension, (d ?dysmenorrhea (e) congestive heart

(f&Rireloafdidce %stuﬁrcreaaey ar) Q:o‘mdrp{/ééﬂ;sba%n P zariidesthémial &)

]cycl opentene] -3' - Carboxylic acid corrgrl sing reacti ngz
allweaéémwlsﬁlkmabvwsgaszndj senalfailhg.dk %ﬁﬁm@[ ) ischemia, {m)

4, )

e D RRERRE, (o b R ARG PRI Sy
oferttiaéneivese aystemveinties ) atskbjectin-needipgrees ul f oni ¢
acid is present in an anount greater than or equal to
about one equi val ent, preferably about one equival ent.
The pr esent DRTAILEDJPE SERIRIFION-OF diHife tN\EENT M ov el
salts

chl or o ol bienda 1§ dincins 9 eRRSR e egyeparption of

, Gyrdpcdridetof édryraitend)s pi r o] 4H- 1-

benzazepi ne-4,1' -[ 2] cycl opent ene] - 3' - car boxyli ¢ acid,

the conpound of formula (la)(l More particul arly,

the present invention is directled to diethylam ne,

pi pi erazi ne and 1-(2-hydroxyg"y¢ig%rrolidine salts of
(4/?)-1-[4-(2-chl oro-5- n

f1 uorobenzoyl ) am no- 3.4
, 2,3, 5- tetrahyerR<
benzazeplne 4,1' -1 2]
Preferably, the dlethylan1R%’ pi perazi ngf)and

1- (2- hydroxyethyl)pyrrolidine salts of the conpound of

formula (la)sare crystalline. : >

\
wherein =% g R’ -R%R3-, X, ===, R® n, b and R* are as herein

defined. The compounds of formula (1) interrupt the binding of the peptide

hormone vassopressin to its receptors and are therefore useful for treating
conditions involving increased vascular resistance and cardiac insufficiency.
More particularly, compounds of formula (1) are useful in the treatment and / or
prevention of disorders such as aggression, obsessive-compulsive disorders,
hypertension, dysmenorrhea, congestive heart failure/cardiac insufficiency,
coronary vasospasm, cardiac ischemia, liver cirrhosis, renal vasospasm, renal
failure, edema, ischemia, stroke, thrombosis, water retention, nephritic

syndrome and central nervous system injuries.

The present invention is further directed to a process for the preparation
of compounds of formula (i)

12
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The present invention is further directed to a product
prepared according to any of the processes descri bed

woen@ionos1dn enbodi nent of the present inventi ORCTAIS2004/019951

process for the preparation of a conpound of fornula

(1) wherein - is phényl, Xis - -, RS is -CO2H, -
|-N-CH2-f - nis 1, bis 0, -RRR3- is ORI0 and R10
is - (3-methoxy-phenyl)-4-

(NHC(O - (2-chl oro-5-fluoro- Another

enbodi nent of the present in ent| 25 a process for

the preparation of a conpoon
isphenyI,Xls- [
and -R a-R a- i RNk
t he present invention R%rq;;?éss for the preparation
of a conpound of fornula (XVa) wherein T)is d, Gis

1-(3- methoxy=phenyl) and Wis

1-(2-chl oro-é-fl uor o- phenyl). Yet another enbodi ment

of th ent tih conp 4 :
(1) HBERTS E T R, Cp R e lant RBEH feren
Idefineds T@e &mnhpoﬁam &3armuls ( H) avietuSERM as Y&ernmmnthsm the
enbodi pent ent wentl on is a conpound of

prFWF Pi‘%@%‘?u@g?é’g 'F’b'lﬂ e group consi sti ng of a

racemc mxture of 1,2,3,5-
t etr agﬁg[pg n:t lrp(\)/ 6'1_%1]13 ?ur%earzd?rﬁe)c%% to'a pro ezgs erg per(ra]pt)aergt?on'

(demboan@e Si-foehuilalnyds- spi ro[ 4H 1-benzazepine-4,1'-[2
] cycl opentene] -3' - carboxyl {c acid;

(4S)-1, 2, 3,5-tetrahydro-spij of 4/

-/ -1-benzazepi ne-4,1" - [ 2] gycl opentene] -3’ -carboxyllc

acid and pharnaceutlcaIAGacceE?able salts thereof. Yet
anot her enbodi nent of th¢ present invention is

4- (2-chl oro-5-fl uorobenzgwy,gni no) -

m&bba (I'l) wherein
C®2H nis 1 bis O
anot her enbodi nent of

NH (Xva)

@) w
wherein T3, G and W are as herein defined. The compounds of formula

(XVa) are useful as intermediates in the preparation of compounds of formula

).

The present invention is further directed to compounds of formula (I1)
RS

>

X~ (ICHz)n
T~(R%),

(I

13
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3- et hoxy- benzoyl chloride. The term "hal ogen" shall
i ncl ude i odine, bromne, chlorine and fluorine. Unl ess

wobkbeyoodsae not ed, "al kyl " and "al koxy" as usedprOemsRov4/019951

whet her used al one or as part of a substituent group,
i ncl ude strali and branched chains having 1 to 8
carbon atons, 7as well as cycloalkyl groups contalnlng
3 to 8 E

ons 24 QDLM :
* car bon¥"¢EM any n@nﬁer%m % ’these dhé)e%” I'Q- gre as herein

exﬁafmioe Tred tthpdudis GRFSURC( Iy R GRdftiYds inekR¥biates in the
ro i sopropyl,n-butyl, isobutyl, sec-butyl,
Eﬁﬂa%onrpfﬁempwnd%of(fgrwmm )butyl, 2-pentyl, 2-

nethylbutyl neopentyl /i -hexyl, 2- hexyl and

2-nmet h Ipent . Unl ess otherwi se noted, "lower" when ,

used '?Ehpr@lsﬁgﬂl inkendion isrminendicesterbie @ Redcasefor the preparation

c e VOP mpd

O S B e e o P F DS EnoREf™

cmp&yllcmimccahmmggne@crm aﬁarcemikmixtaee oisled 3ltetetiahydray

e S A T e ST R T wtﬂi&ﬁd

hmmplmrylalfcyilq acd kil an e:h"llbodlynermbktbmwasdm impention, the (-

D ERARS oy §a8 1 Areb it B SR preaBt o oE ey B4 88 @bout
i sneaeduivalentSpraterably abatitioes eguivilentar ti al |y saturat ed

single or fused ring system which conprises carbon
atons and fromone to three heteroatons sel ected from

N, O am@ freséist ima@ton ey faittRer dikRtRY 06 Slokkss RF the preparation

S L5 ey S eboase Ry e iRV dppentonl3-

CoHByEE BcidoRPisHgGBBCtHYh fefc@ml@ﬁﬁ%(tu@; df hrzee 5- tetrahydro-
heteroatons selected fromN, O a S. The heteroc

gﬁpﬁekff"hﬁg})%éa%ﬁﬁ'%ﬁédl%@ycﬁ?ﬂ?nﬁ?@?k?’o%ﬁféﬁ%wﬁ a@&rw@h?/*at om
Véé'n?dho’iéiﬁf‘éhi&adrd“ fnheh %S@&.m%nt ofthe p%saéak ﬁwéhfcsww 9

anmpl es of heterocyclyl groups 1nclud but are not
|qamrtf@éﬁltlf@mcmﬂ*d iginr@senbyir ampeEioHet grertes mam@r eqygt toptwut

i JHedat Rl fent RERPSM| BBout SHAS U MR €.

The present invention is further directed to novel salts of (4R)-1-[4-(2-
chloro-5-fluorobenzoyl)amino-3-methoxybenzoyll-1,2,3,5-tetrahydro-spiro[4H-1-
benzazepine-4,1'-[2]cyclopentene]-3’-carboxylic acid, the compound of formula

(Ia)

14
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15

benzof uran, pyrazole, pyrrolidine, piperidine, and
benzi m dazol e. "Heterocyclyl" or "heterocycle" may be

weuebstioosabed Wi th one or nore i ndependent groupeT/US2004/019951

including, but not Iimted to, H hal ogen, oxo, OH,

al kyl, substituted alkyl,oame)gf het eroaryl, al dehyde,
alkylcarbonyl al koxycar boRy car boxyl ,

al kyl car boxyl , al koxy, and NZ1Z2 wherein Z1 and Z2
are as descri bed her ei nabg#s The term"Ar" or "aryl"
as used herein, whether Qsed /al one or as part of a
substi tuent grouj ot/ an aromati c group such as
phenyl and naph , "Ph" or "PH' denotes
phenyl . Wen t hg group is substituted, it
may have one to N tituents which are

i ndependently selected fromC -Cs alkyl, G -GCs

al koxy, aral koxy, ituted CrC 8 alkyl (e.g.,
trifluoronethyl), ‘: CrC 8 al koxy (e.g
trifluoromethoxy), hydr oxy, nltro
optional |y substitut edax 5 xyI ¢ al kyl car boxyl,
al koxycar bonyl, C i e.,-NHC C
alkyl), CGC 4 dlalkyl i ‘ CrC4 al kyl]2
wherein the al kyl groups can E‘e t e Or

different), -Q(CO O al kyl, -0Ohetk
substituted - o- with optionally subsTituted al kyl or
al kyl carbonyl (for example, -~ - - ) op_el naIIy
substituted heteroaryl (for exanple @optional |y
substituted with a group selected from al kyl,

substituted al kyl, al dehyde, al kyl carbonyl carbox
al ky! &/!ﬂr%sﬁgﬁlpulaay ktawe%?reabwﬁnﬂ%ma dirgptpgzo ﬂ%%?'ﬁ"‘éi
Piflerb2indlMdas( ﬂl%ﬁa%i;l&gll)‘b?f@lhd?ﬁ@@éﬂ@ of (BR§L1-[4-(2- ﬁhlorclJ—5-

unsubsti t ut ed substi t-ut ed

FierckeRzayhamingdtethextensayt he. %ﬁé@iﬁhyaf%splro[m S
ipRASPRNGRA W[ch‘%%ﬁ:%ﬁ%n@%@ U&a%é&yhc QEG &r@#ejﬁé(ﬂly t% C 8

al koxy, substi , fluorinated

slistasgminea pipgeatinecynch Zﬁy@ﬁ%)@hylmrrﬂjdmmspﬂ@ of e
GARRBINY of RHkYGR) RPX ¥ystahldey! ami no,

The present invention is further directed to a product prepared according

to any of the processes described herein.

An embodiment of the present invention is a process for the preparation

- N

/
\

of a compound of formula (1) wherein ~== is phenyl, X is -CHz-, R is -CO2H,
—$—N—CH,~$—

nis 1, bis 0, -R*-R%is O R™ and R"® is —(3-methoxy-phenyl)-4-
(NH-C(O)-(2-chloro-5-fluoro-phenyl}).
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di al kyl am no and heteroaryl. The term "heteroaryl" as
used herein represents a stable five or sixnenbered

wounoapedibc aromati c or nine to ten nmenbered bpcyaisca4/019951

aromati c or benzo-fused ring system which conprises
carbon atons and fromone to three heteroatons

sel ectRECPeRMRpdimeahef tRe prasenhisyentioaris B RiPeass farifene
attached at any heteroatom or carbon m whi ch
results in the creation of a stable #ructure

tia -
Eﬁgﬁtareag@pgfr S}*}?ﬁg{ g;ﬁ/}a wf fciamm&me#éﬁl et %yp%ﬁymsz is ~CH-,

azin
piRY ismiC=Ay In is € hip m@n@r&afm raayN Chhzdaz ol yl ,

i soxazol yl, oxazolyl, pyrazolyl, pyrrolyl thlazolyl,
t hi adi azol yI , tri azol yl, benzi i dazol yl , benzof uranyl ,
benz ot Yétampther eaboidinoerd 0b thel prebemt imseatioh id g process for the

b A i I ' | , .

oA aRbRAr a e A o PRISIRDAERALE: o5t g 12
Rnethexy-ptiehg) andwt igl 1-@-chigre-5-udrogenyl).i di nyl

t hi ophenyl, furanyl and quinolinyl. Wen the

het eroaryl group is substituted, the heteroaryl group

nmay haxet apotet embbbieters bl fregdtit smvehtiehisad €mpound of
i ndependent|y sel ected fromC C 8 al kyl, substituted

CrC 8 al kyI ha ﬁg‘en al dehyde, al kyl carbonyl, aryl,
etero al k Iamno di al k Iamn
QPVT'%J %Wh‘?fﬁt”r o, cdf BBé’W' h‘%‘k‘ft’l"?fa?b ?-Hau‘ﬁ‘dS 1,bis 0 and

- hpdr Ry jsTheHiewm "ar al koxy" indi cates an aI koxy group

substituted with an aryl group (e.g., benzyloxy). The
term"Ac" as used herein, whether used al one or as

part §let 8nSHBSEMbYGRent bPHB pré®RM VBREdY s a J&ﬁp&ﬁ{dr@f
"subst ituted al kyl carboxy, "™ "substituted am no," and

formde () aelestethirers dhe BENIA congishog ef a ragemie mixtyre of1,2,3,5-
S84 &hydr QYoM -

Hewar ygi Biﬁ([ ﬁb@r{) I@?ﬁa ggﬂgﬁ?@f‘@ﬁéntéﬁél%cké%x%?%c'd
dfR)- 2 3,5- tetrahydro splro[4H-1 -benzazepine-4,1’-[2]cyclopentene]-3'-
carboxylic acid; (4S)-1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1'-
[2]cyclopentene]-3'-carboxylic acid and pharmaceutically acceptable salts

thereof.

Yet another embodiment of the present invention is 4-(2-chloro-5-fluoro-
benzoylamino)-3-methoxy-benzoyl chloride.

The term “halogen” shall include iodine, bromine, chlorine and fluorine.

Unless otherwise noted, “alkyl” and “alkoxy” as used herein, whether
used alone or as part of a substituent group, include straight and branched
chains having 1 to 8 carbon atoms, as well as cycloalkyl groups containing 3 to
8 ring carbons and preferably 5 to 7 ring carbons, or any number within these

ranges. For example, alkyl radicals include methyl, ethyl, n-propyl, isopropyi,
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substituted am no. Whenever the term"al kyl" or "aryl"
or either of their prefix roots appear in a nane of a

weuebsstioosaent (e.g., aral kyl, dial kyl am no), it penaiskoob®19951

i nt erpret ed as i ncI udi ng those limtations given above
for "al kyl" and nat ed nunbers of carb

atrwy!, ('éOQ}'tY' @od@;tylshawvl nézfe@ﬁyl,u Stfepetybheivi, 2tf253rttlﬂe2
NHERSbUI, ﬁéatfpkéﬁgll aif ﬁé%i/l i20h&H) Qﬁ&ﬁlmé{hw%ﬁt&P%r’ﬂ&s otherwise

nolety or to't ﬁwrtlon of a arger substi t uent
| notwm ‘towedl when agp@wrté aflyl shall peait p xaredtchain ofi isto 4 carbon

f
AP, Pl Haa a8 A bl e ot FARTA: bHERASG
|d11§mubediemla|tgbf brarmgdefctrmycll?mgfatlreblkﬁw?gmps in that
ec i s er.st 0o : i .
subst AT AU PR B e SERHET N Rr bRgPe, amino,
|t mntuta?amm halggerh &Qﬁﬁﬂ(ybhett@hmtyolﬁ/l enmh;maeg hsférd)dyclyn
e ar vide c unds are chem
ARy ket AReRycatorh Jat A B5tiiied Sid e antior ary
t QEAHSPHES %ké}%@hz yin the art as well as those nethods

set forth herein. To provide a nore concise
description, sonme of the quantitative expressions

gi ven "h@fe‘%@c@i”eornﬁéteﬁj\ﬁélbf is@f3 Woldimlehbet 8&tlivata® Bk partially

It is understood that ether the term "about" is used

Sairetacksipgle or fused ragaygteauwhichiopmpriven cabea atoms and from
'EF%WO thide Hh&bald stébq*ecﬁ&iﬂé}n 19! BeRa\R! € us@dHerdeln,i S

al'so meant to refer to t proxi mation to such given
vheigsoaysbt” qmlnﬁetarqcﬁds’baia@rcgfe@etoaﬁ %1 Ve@ Bavembenunsagurated

g,g@ggr t(hsgg'rmé Wh@ﬁ%ﬁaﬂ Rebydh Bn ARHOXhIRLICSS to

€ ex or measurenent conditions
ftblreesnectérogtqmwsalwta@ fram Ns@dnde3.eThe hateresyslybgiesipwnayebe

ré‘?{a%geq Ia{]%r&{ I?c-gg?oa?o% %F bgrbﬁﬁla\(oq‘ﬂtv\'/‘ |csrnae|sgllt1§|TF|ZtEF gFB/ation of a

ven 0€es not” yield a proton.
estabvip sesctirec | Exnplesibf Iaeterorwd;lyll groupseithclude DMR, are inoklamiggd
cet oni.trile, [

;g? C;?Mn ngngyrlj]rgwbne |I|n? dii%ﬁ#%%féﬁ%?ﬁlﬁ%i_ne, furan, indole,
benzofuran, pyrazole, pyrrolidine, plperldine, and benzimidazole.
“Heterocyclyl” or “heterocycle” may be substituted with one or more
independent groups including, but not limited to, H, halogen, oxo, OH, alkyl,
substituted alkyl, amino, heteroaryl, aldehyde, alkylcarbonyl, alkoxycarbonyl,
carboxyl, alkylcarboxyl, alkoxy, and -NZ'Z? wherein Z' and Z* are as described

hereinabove.

The term "Ar” or “aryl” as used herein, whether used alone or as part of
a substituent group, refers to an aromatic group such as phenyl and naphthyl.
Further, “Ph” or “PH” denotes phenyl.

When the Ar or aryl group is substituted, it may have one to three
substituents which are independently selected from C4-Cg alkyl, C4-Cg alkoxy,
aralkoxy, substituted C4-Cg alkyl (e.g., trifluoromethyl), fluorinated C4-Cg alkoxy
(e.g., trifluoromethoxy), halogen, cyano, hydroxy, nitro, optionally substituted

17



10

15

20

25

30

As used herein, unless otherw se noted, the term
"l eaving group" shall nean a charged or uncharged atom

wonro@voegaowhi ch departs during a substitution BCT/US2004/019951

di spl acenent reaction. Suitable exanples include, but
ar e not

I A R L ek I A

t er mkynl @{-gggmlamﬁnﬁ@*(ﬂ 19-NIfCILE, alﬁﬁBIth@ﬁm@alqylcgumps can
be attached to a nitro g tomto

pro
SB‘P Hﬂ%qm%eéﬁ'ﬁat% fRGRarkYlciQy, ﬂe\ﬁ@cycwl ptrqg@HY P%@?t'tuted
and which nmay be readily renoved follow ng the

okl

r \?«ﬁﬁ bb%hall?lébbﬁhht%d RikyT 9.9@@1@5@5%*@09 GX%QI@PS_O
but are no limted to carbamtes - groupso

formula - C(O O R wherein Rlsfor;i@ Ie rrethyl,
eﬂm@na[j '_SMIYdéed H@t‘%?é’elryl FH?%RX:%EFehW s&bstit@t@g

es - groups eforrrua- ?
VN @igroup selected fromwaliyll subskituisd alkyihaldghyde, alkylcarbonyl,

P

e
edaarpbed helejigbopekant unsulistituled, oneidaydi- or tri-substituted phenyl

w%er Intthén,gsﬁt tﬁgﬁg %t ﬁ%éﬁ’ nggenl}e(nhepe Odephgs?*le&ted fr&m apll
s®1-CabIkgl m1t08<njmxypsmnseu1temg1@8<au1y§s flmaynehted Gae@dalkoxy,

t
g’ g Burol BRCSIE: Srbiofh G @hEfifiniGe,

Thiglkylemino sabheterdar@s used herein, refers to an

animal, preferably a mammal, nost preferably a human,
who is or has been the object of treatnent,

obser Viafei teifin SieteroRA)I' IEed bf&em&eplrebemelenstablterfﬁatdr Big-
a disorder neans elimnating or otherw se ane|iorat {Icgr

tReMPargsenanRaysiic armatic or pietaden mﬁ&?bqrﬁqipﬁwhc Fpma

"dehBbhiidddng Y3 dRih &Imptisds %@Ftﬂﬁﬁratﬁﬁl@%dm‘cﬁw ehé ltdnmree
del ayi ng or reducing the I|ikelihood of such onset.

FiToRIOS seleqing fropy th © @posThe Beterqasyl ey may qeoattached

N e PBRYodtom or carbon atom which results in the creation of a stable
structure. Examples of heteroaryl groups include, but are not limited to
pyridinyl, pyrazinyl, pyridazinyl, pyrimidinyl, thiophenyl, furanyl, imidazolyl,
isoxazolyl, oxazolyl, pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, triazolyl,
benzimidazolyl, benzofuranyl, benzothienyl, benzisoxazolyl, benzoxazolyl,
benzopyrazolyl, indolyl, benzothiazolyl, benzothiadiazolyl, benzotriazolyl or
quinolinyl. -Preferred heteroaryl groups include pyridinyl, thiophenyl, furanyl
and quinolinyl.

When the heteroaryl group is substituted, the heteroaryl group may have
one to three substituents which are independently selected from C4-Cg alkyl,
substituted C4-Cg alkyl, halogen, aldehyde, alkylcarbonyl, aryl, heteroaryl,
alkoxy, alkylamino, dialkylamino, arylamino, nitro, carboxyl, alkylcarboxyl, and

hydroxy.
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product conprising the specified ingredients in the
specified anobunts, as well as any product which

woesaslnes19di rectly or indirectly, from conbi naPCoOAS26#/019951

the specified ingredients in the specified anounts.
Met ho art for determni. ,

ther aplls PURI PiAland BESRS eact ey Bt feswip gnery
f giouplie gi, behapéxyphar maceut i cal conposition. The term
"therapeutically effective amount™ as used herein,

means that anmount of active compound or phar maceut i cal
agent tHaabr kA dsSudedthehéin! wadinal U 4185 6} &dbart of

response in a tissue system animal or human.that is
baibsHtusBLGREP byeans @esd¥r cher, veterinarian, medica
doctor or other clinician, which includes alleviation
of the synptons of the dlsease or di sorder being

t r eat dive taimes tsebstitliedsihydamooxyc’ “lswstédte@emmce” ambunt "

LSRR IR NETEPEAA B g ot on

onereabelosﬁel@cteld Fomdaiogen, bikyh gubstiigiet alkyl, aaryl,ealb«auyc amino or

\ i ri an, nedi cal doctor or other clinician, the

dsgﬁtbggt}"%g %.Pm%l ch disorder is nediated by the

reducti on of increased vascul ar resistance. Under
isclo

t andar d ncl at ug sed thro out
The 't QHSRTRPT D erorTo gl iad et ddher ResTige Spesar in
desane bed stibstatent (@ @Y@R‘ylbdﬁakbl%nﬁﬁ’cb)aﬁi@ﬁéll be mter reted as
func(%l onal it tovva t he poi nt of attachnment. us,

Hiose i at'?ﬁ?egf)"/?'t?b \&Rr @kﬂh@%@&'bo‘ﬂﬁ'@%‘ad

%Hb)é'r ﬁébl%éd éwarm (%f@{@e)t%aﬂ rsreemegéna&ﬂyftmﬁ%@nber

"Cl1-C6 al ky! - - used herein, "in
ObRPEGR @B i 3} ﬁlﬁylgr(oyplppyylpqnggty or to the alkyl portion of a larger

substituent in which alkyl appears as its prefix root.

It is intended that the definition of any substituent or variable at a
particular location in a molecule be independent of its definitions elsewhere in
that molecule. It is understood that substituents and substitution patterns on
the compounds of this invention can be selected by one of ordinary skill in the
art to provide compounds that are chemically stable and that can be readily
synthesized by techniques known in the art as well as those methods set forth

herein.

To provide a more concise description, some of the quantitative
expressions given herein are not qualified with the term “about”. Itis
understood that whether the term “about” is used explicitly or not, every
quantity given herein is meant to refer to the actual given value, and it is also
meant to refer to the approximation to such given value that would reasonably
be inferred based on the ordinary skill in the art, including approximations due

to the experimental and/or measurement conditions for such given value.

19



10

15

20

25

30

woaodsiooos1of t he conpound of formula (VII1).

QCQRA (VIIl) it is intended that the R4 groups may be
bound at any of the carbon atons conprising the al kyl

may not, therefore be bound to any of the atons of the
@ of CO2A3 portions of the conpound of fornmula
(VMII1). This structural designation of the R4 groups

shal | l&@d%?@ﬁ%mébs@mﬁotéﬁ the rerH '%pfdt?é)soﬂmﬂlt" shall
conmpounds of f or mul breviations used.in

Jpe’t AMeERlY gl thc’ﬁ&oes @et )f-i?'ldya PIREOISCA AR wmmue@ but

Hré n%?hnﬂ@éd RBMFAGioxarfts §HE, a@gl%nmﬁé Z@rﬂﬂfeoﬂlchloroethane
Trifluoride Etherate BOC or Boc = t-Butoxycarbonyl CBz

-dichiereyiethepeaMIGhy tolasye, ﬂno:émhkﬂ sul foni ¢ Acid DBU

1, 8- Di azabi cycl o[ 5. 4. 0] undec- 7ene DCE

1, 1- Di chl oroet hane DCM = Di chl or onet hane DI BAL-H =

Di i soldstuged dlecain nmlaslswdlnéer@tésemm tbe terEAeaving group” shall

S8 RGeS cb oo bl bR ARRE | Ul
Acbstittigon or dlsplacement reaction. Suitable examples include, but are not

limited to, Br, ClI, I, mesylate, tosylate, and the like.

As used herein, unless otherwise noted, the term “nitrogen protecting
group” shall mean a group which may be attached to a nitrogen atom to protect
said nitrogen atom' from participating in a reaction and which may be readily
removed following the reaction. Suitable nitrogen protecting groupé include,
but are not limited to carbamates — groups of the formula —C(O)O-R wherein R
is for example methyl, ethyl, t-butyl, benzyl, phenylethyl, CH,=CH-CH.-, and
the like; amides — groups of the formula —C(O)-R’ wherein R’ is for example
methyl, phenyl, trifluoromethyl, and the like; N-sulfonyl derivatives - groups of
the formula —SO,-R” wherein R” is for example tolyl, phenyl, trifluoromethyl,
2,2,5,7,8-pentamethylchroman-6-yl-, 2,3,6-trimethyl-4-methoxybenzené, and
the like. Other suitable nitrogen protecting groups may be found in texts such
as T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John
Wiley & Sons, 1991, |

The term “subject” as used herein, refers to an-animal, preferably a
mammal, most preferably a human, who is or has been the object of treatment,

observation or experiment.

As used herein, “treating” a disorder means eliminating or otherwise
ameliorating the cause and/or effects thereof. To “inhibit” or “inhibiting” the
onset of a disorder means preventing, delaying or reducing the likelihood of

such onset,.
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Et OH Et hanol Et3SiH = Triethylsilyl Hydride HPLC =
Hi gh Pressure Liquid Chromatography KO -Bu - Potassium

woO-2m0st000d1deLAH Li t hi um al um num hydri de LDA = BCThIS2004/019951

di i sopropyl am de Me = Methyl MeOH - Met hanol MeSQ3H =
Met hane sul fonic acid MIBE Met hyl -t-butyl ester Mr ZZ
2,3,6-Trimet hyl - 4- met hoxybenzenesul fonyl Ph ZZ Phenyl
TEA orAskis3b hérdin] 1k hernardongpolfibnZi iftehdédiey @roaipass a

%%bg@?g@,gﬁghs [2 dggc%%pgr(%&e@sﬂw tﬂe %ggc?fried amounts, as well

(b ARt drydih avhieh el wbbuyT&Qnei%mzumﬁ c@fnb‘ir’ﬂagoﬁé gpfet

i nvention may also be present in the form of

pIREEHae Mgrediants inthespeshied amauntsr salts. For use in
nmedi cine, the salt or salts of the conmpounds of this
invention refer to non-toxic "pharmaceutically

ac cepMaihedssaetknowndm thesart fadietarmirang therapeutipalivearsy |

' rat i : [ g to
oS PR B e AT E i
salts. Representative organic or inorganic acids

nyar onrairt RGrEpPRieely Hrbéieiehollt UlictsHekSin mepps that

e phof active @cetpioand pr phammdoeuticHl ygeht that éliaits the biological

succini.c, maleic . . . .
or medicindl response in a tissue system, animal or human.that is being sought

by a researcher, veterinarian, medical doctor or other clinician, which includes

alleviation of the symptoms of the disease or disorder being treated.

The term “prophylactically effective amount” refers to that amount of
active compound or pharmaceutical agent that inhibits in a subject the onset of
a disorder as being sought by a researcher, veterinarian, medical doctor or
other clinician, the delaying of which disorder is mediated by the reduction of

increased vascular resistance.

Under standard nomenclature used throughout this disclosure, the terminal
portion of the designated side chain is described first, followed by the adjacent
functionality toward the point of attachment. Thus, for example, a

“phenylC+-CgalkylaminocarbonylC,-Cgalkyl”. substituent refers to a group
of the formula

0

‘ C1-C6 alky
_§_C1-C6 alky}/“\ H/

As used herein, in compounds of formula (VIII)
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fumaric, malic, tartaric, citric, benzoic, mandelic,
nmet hanesul foni ¢, hydroxyet hanesul f oni c,
woensaeoasul f oni c, oxalic, panoic, 2- PCT/US2004/019951
napht hal enesul f oni ¢, p-tol uenesul fonic,
cycl ohexanesul fam c, saljgylic, saccharinic or
trifluoroacetic acid. Rd%ﬁ ative basic/cationic
salts include, but are,not ¢ ed to, benzat hi ne,
chl or oprocai ne, chol i ReT—di et haneDahi ne,
et hyl enedi am ne, megl um ne, procalne al um num
caIC|un1 [ithium nagne3|un1‘ﬂ6ﬁa53|un1 sodi um or

zi nc. ds accordi hi s vent,ion

o 6 el e aEPRY TSBuBE FRiBeTtuhd h oht of BeiBHiE
satema@erprm@wé @lkyl pdreign nameamqyodna of %Ormmasa\/na)s R*
enanti oners ere ster n|C|t ends r

oRaT Y R el b HoOGH SRty PYise aG of e GueoA”
WhHiénd dfahs eompUneS oﬂ@ﬁﬁ@lés(vtlwo Tlls mewratc%%mgﬁam 6f the R*
centers, the additionally exi st as di astereoners.

1§70 Sliplkalsq RIENg 12, RPN fOrgIen (KR ek pamBRINGS of
Moxhb§R).t hereof are enconpassed within the scope of
the present invention. Furthernore, sone of the
crystalline fornms for the conpounds- may -exi st- as

pol ymphsidtidfs 3eed Wﬁe%rﬁ%c?ggét?d?\g EQrtiEQIaH? tdﬁtﬁ&’ﬁé’s afl
t he present 1 nvention t1oh, sone” of the
dotgptriesi areray fallowst sol vates with water (i.e.,
hydr at es) or common organi c sol vents, and such
solvates are also intended to be enconpassed wthin
t he |sdompe of thig= n Acetylon. Where the processes for

t he ..,-.p,-... ot L'F COi’“"""nd“ accorth a1 to—the
i nve:ﬁ’%’o?ﬁtgq)ve rijSe gorr‘?f‘xlrﬁu%”d:?fgp‘?r@;ee0| soners, these
i SONMEEGC BARGPE Separ a{.ggoy(%amy,pntl onal techni ques

such—as resolutiqn, examl e by formtion. of

di agt@%oneric saFts| BR”ZY&XV@,WP@%I ution including

vari TEA 1 hereof, =S“C@arﬂ?h6ﬂéﬂl icCA&&’SO' utiom,
prefierential crystallization, Dbiot ransforrmtl on,

enzymBWc tr ansf ()Frrat1,8fﬂiazab¢typlpfﬁp<hﬁbmde@7ene
chr gg@oraphy— e CoORRILISRsthane

-

DCM = | Dichloromethane

DIBAL-H = | Diisobutyl aluminum hydride
DIPEA or DIEA | = | Diisopropylethylamine

DMAP = | 4-N,N-Dimethylaminopyridine
DMF = | N,N-Dimethylformamide

Et = | Ethyl

EtOAc = | Ethyl Acetate

EtOH = | Ethanol

Et;SiH = | Triethylsilyl Hydride

HPLC = | High Pressure Liquid Chromatography
KOt-Bu = | Potassium f-butoxide
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may be prepared in racemc form or individual
enantioners may be prepared either by enantiospecific

weynisieeils or by resol uti on. The conpounds mayPCT@IS2004/019951

exanpl e, be resolved into thelr conponent enanti oners

by S‘W‘afd—‘—eehﬁ[hq“u frat-on—of
di ast€reoneric pajiTs Er;’hlé'g'l ?’“‘T‘B‘PWJ?VdBﬁewi th an

opti cabAy active [agi g ,thﬁluﬂlju@@propylamlde
(-)-di-—p-toluoyl-D-tartaric acid and

(+) - HiMept ol uoyl - =t aMed¥lic acid fol I ovved by

fracriep®] crystardi zqididhgind regeneratiom of the
free_base. The cdnpounds nay al so be resolved by

f or neMe8Qsldf di ast=®er ¢ M@nam& wﬁormcemdr am des f ol | oweld

by CIM?gEtUglaphig_bt 1 ag—removat—of—the
chirjpl auoxiliary.| At g&ﬁlﬂl t-§gt]y(/1 ¥? he conpounds nmay be
separMtred using d =<hip@6- H’ﬁ’thqéltﬁM-ﬁféﬂ:oxWéﬂz@ﬁeﬁﬂﬁbn?lf %

t he rocesses—for - breparation of the pnnﬁnundc of
A\ A VA e e b wope § L]

presepn'f i nvention,” it |bf’ﬁﬁ?/y'be necessary and/ or

desi [rebA er EQNpr offect $ﬁé}ﬁy|g|l-n‘ﬁ% Oor reactive groups on
any lof the mplecuyles|concerned. This may be achieved

by neEfs of converti Jﬂi&ﬂlu%fpaﬂeé@ﬁbldg groups, such as

t hos Scribed—ir P oups—T T Oganitc f
Chensgitﬂ*rjv ., ed. J.F \/\‘}Jétrirgmwur%l enum Press, 1973; and
T W 'KBanne & P. G=M Vlﬁihsk_,ayé?r@tremlatogeap@youps i n ‘

Og e —Synt hcolz_. John he

pr ot|e Tcstl né gr oups may ‘B%’W'@n@/@ﬁfﬁé({pﬁsn@%m; ent
subsequent stage using nethods known in the art. The
rese i nventi on cludes within its scoe prodr.ugs

gf t hg‘% GHWBBHE‘SS %gftﬂ? RIeSENhRRYBMaY A Sﬁé%?eﬁfsﬁe”tén 8}? form

F@)'f Q@hdﬂﬁad@dtnbal%d‘c@ﬁ@b@é}a’ﬂ ordRitk V &bf ¥RSinGhediBife, the salt or
gspoun S are readily convertible in vivo into :

Pfe‘aﬁucPEtH"’HB%Bhﬁmf inygniion retgr {horiaXjfo @eagpaceutically
bb@@dté@@tsa@for 588 P "Cﬁﬁ&"ﬁaltb '?Né*f‘hbﬂ@vert & uE&fMn the
adm ni stering” shall enconpass the treatnent of the
%ﬁﬂ%@)@ncﬁ@@mp@t@d% asearflipado Wit inventonce i dueit
%Hgﬁhédeﬁﬁéély/ é&bé&%@%‘%‘élt@r gF&egta‘?ngB%%ﬁccth affYacids

not be specifical di scl os onverts to
{ngtude, but are not Ilmlted to, hydrochlorlc hydrobromic, hydriodic, perchloric,

sulfuric, nitric, phosphoric, acetic, propionic, glycolic, lactic, succinic, maleic,
fumaric, malic, tartaric, citric, benzoic, mandelic, methanesulfonic,
hydroxyethanesulfonic, benezenesulfonic, oxalic, pamoic, 2-
naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, salicylic,
saccharinic or trifluoroacetic acid. Representative basic/cationic salts include,
but are not limited to, benzathine, chloroprocaine, choline, diethanolamine,
ethylenediamine, meglumine, procaine, aluminum, calcium, lithium,

magnesium, potassium, sodium, or zinc.

Where the compounds according to this invention are chiral, including
those that contain at least one stereogenic center, they may accordingly exist
as enantiomers. Where stereogenicity extends throughout a plurality of
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speci fied conpound in vivo after adm nistration to the
patient. Conventional procedures for the selection and
wonepavetipon of suitable prodrug derivatives aPeT/US2004/019951
descri bed, for exanple, in "Design of Prodrugs", ed.
H. Burbg%aard El sevier, 1985. The present invention is

d "egoas Jpeleding instAncss afhare g COBRAYRAYROgtess two or

f afor |sﬂ3ré F%ém@éerﬁéﬂs' iha¢eh Jbo@ﬁfbﬂ%xnst%té%s JTitis to
CH2) (1V) A (V)
@@Me@m&z il SLm%mgrS@nQ mlxtur% e@@iﬂge enggmpassed

f %tfe{i!rf)thé \g&éae &f thé B%stén{ RALRidQ F-%rt%le?&or@%or(*uél& tr(ex:lrklgtanlne

5 forms for the compounds may exist as polymorphs and as such are intended to

be included in the present invention. In addition, some of the compounds may
form solvates with water (i.e., hydrates) or common organic solvents, and such
solvates are also intended to be encompassed within the scope of this

invention.

10

Where the processes for the preparation of the compounds according to
the invention give rise to mixture of stereocisomers, these isomers may be
separated by conventional techniques such as resolution, for example by
formation of diastereomeric salts, kinetic resolution including variants thereof,
15  such as dynamic resolution, preferential crystallization, biotransformation,
enzymatic transformation, and preparative chromatography. The compounds
may be prepared in racemic form, or individual enantiomérs may be prepared
either by enantiospecific synthesis or by resolution. The compounds may, for
example, be resolved into their component enantiomers by standard
20 techniques, such as the formation of diastereomeric pairs by salt formation with
an optically active acid, such as (-)-di-p-toluoyl-D-tartaric acid and/or (+)-di-p-
toluoyl-L-tartaric acid followed by fractional crystallization and regeneration of
the free base. The compounds may also be resolved by formation of
diastereomeric esters or amides, followed by chromatographic separation and
25 removal of the chiral éuxiliary. Alternatively, the compounds may be separated

using a chiral HPLC column.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
30  reactive groups on any‘of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and
T.W. Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John
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(XI1r) (X1v) Scheme 1 Accordingly, a suitably

substituted conpound of forrmula (I111), wherein AL is a
woawesrooedikyl and wherein p is an integer from @wo/uUk200a/019951

known conpound or conpound prepared by known nethods,

o N R g e
caumeyiisht@tadeoigitg mefiods knohanetHe £#GL is the

correspondi ng nitrogenprotecting group. For exanple,
when the protecting reagent is Boc anhydride, CBz

chl origg, peréWm\Fé?ultl@ﬁ irftfudRs Wihir H‘é&bb%ﬂadrﬁﬁ@ﬂfﬁ@l i's
BOC, CBz, tosyl or Mr, respectivel referably, when

[CAnpQyInds o thimyentions eln@@nérdal fSrU§h1PfQ§§ySDS wﬂicb@lfuagzor@f
Ayl RAELBIBBLYs Wcn e 1K corVERILRE Rlifa intEiR P
ogenmpicachcbropodret. nThus, (Nl the niethedsaeftieedtmentof dhe piesabl vy

%H\Péfﬁloﬁﬁbgqeﬁ%l%hmgtqwngﬁ Qﬁrm'gn%oﬁwx)a Y}%et@étrqne 01J t@fa

tuaasmhaﬁsprdmsylbatrmedanm thheomipkend spetifidadn dISDIOBbd! or with a

AN oL Y 6o Pty gl FE Siuch e Bipe
*@p@me@ eompuad mwe@amwmmisea@crret@ thy pktiawn Guelvbatithal

in the nce of . an i nor nc ch as CQO3,
Boratr G Biese gt g PR Bl & S Bl o Rigicengrtves,are
aieberi tiédafdf Xairthe, D IBesiye bf R@dAMS!, dn 8. BliFdgadsti PEevier,
and the like, and mixtures thereof, in an aprotic

Bar sol vent, such as DMF, dioxane, THF,
acetonitrile, and the |ike, and m xtures thereof, to
yi el d_t he correspondi ng.conpound of faornula (\/I). The
con‘po[ﬁhﬁ PEFSENd I“NQP%P"( 'ﬂoyrepgedég BjREetEq bepr@Pﬁ@nQ:P‘é@W‘é“ds
oI SEREAINGG iR SBRgRouCh as a sodi um or A

pot assi um al koxi de (such as sodi um net hoxi de, SOdI um

et hoxi de, sodiG@,A! but oxi de, potassi um net hoRDga’
(R1)a > (R C
' (CHz)p—II\lH

(CHz)p—N H2
() (V) PG’
1 _ ) CO,A'
Q (CH)q—COA 4 C
(V) > (R )a /(CHz)q_COQAZ
: (CHp)p—N
(V1) PG’
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pot assi um et hoxi de, potassiumt-butoxide, and the
i ke, and m xtures thereof), LDA, |ithium

woen@meothyl di silizane, and the |ike, in an orgRairas2004/019951

sol vent such as toluene, THF, t-butanol, and the I|ike,
and m xtures thereof, fo yield the correspolpdi ng
)

conmpound of formula (VRI). TGBO.80npound ofRYer nul a

(MIl) is reacted with glsuitably substitute ound

of formula (VII1) Arher ei is a | oway? yl, 03
a -sui-tabl el 4RV, ga B—€—+ >

tosyl ate, nesyl at =3 i ke, and whereinyp)i s an
integer froml to 3, a mp compound or conpound
prepared by known nethods,” i n PBe presence of a base
capabl e of deprotonati glovioy al pha proton to the ketone
on the conpound of, E&rarml a (M1) such as an inorganic -
base such s KRS, 2008, Cs CB, and t h€aAkéR")and
m xtures t4 AWCQE@aniC tertiary ari
i di he, TEA" DI PEA and thej
t her eofCHo¢ an_al k i(R
=tZ\out oxi {o\{le, pot assi um t*-
met hoxi de, @Rg_t'Re L i ke, and m xtures rneeN_ i nan
aprotic sol(ve%{j sﬁ@hh as DMF, di oxane, Tl—éHSS “pG’
acetonitrifi®) and the |like, and m xture ) hereof, to
yi el d the correspondi ng conpound of forhila (1X). The
conpound of fornula (dXa’i s reduced with a sui t algga®
reduci ng agent such af trinethyl silane,
tri ethhyl si | ane, H, gne THS corrﬁl ex, an E i
in the presence 0O i 'S s4acid such as BF3“Et h&rate,, 4
titaniumtetrachl aan?bt he |i ke, option i t\(R o

the presence;offan aci ch as TFA _,nme '
acid, 1 fR? t hane u'fz?l‘bnl c aci d'?iar lC?_IZ)q
and the |ike, Tand m xtNres thereof, in a enaL,éd
organi ¢ sol vent sifefllas gdithl or oet hane, Hado Spgt

di chl oronet hane, and the |ike, and m xtures thereof,
to yield the corr@bondi ng conpound of fornmul@&x). In
one enbodi nent, the cogggund of formula (1X) was g
reduced by reacting wi 2

h*triethylsilane in the
presence of BF3"Ether );I'FA and

SRy

Scheme 1
Accordingly, a suitably substituted compound of formula (Ill), wherein A’
is a lower alkyl and wherein p is an integer from 0 to 1, a known compound or
compound prepared by known methods, is reacted with a suitable amine
protecting reagent, under known conditions, to yield the corresponding

compound of formula (IV), wherein PG is the corresponding nitrogen
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met hanesul foni ¢ aci d. For exanple, the conpound of
formula (I X) was reduced by reacting with

wonri@stdogdisi | ane in the presence of BF3"Et her at eCT/TK2004/019951

and net hanesul fonic aci d, mherein t he triethylsilane,

CEHEIELA A AP SHEIEE Y035 B8y 8 i,
1C_Bz chke:ismgctbswe;lhwggbrgr ﬁﬁobﬂﬂeﬂd@xmmpg ist mcec Cle Etosyl or Mtr,
t N t he an nesu on

s Bl BB aier R tuherat o Moo een Fomniopy BOC,
2CBz op Mir, Phoré @W@rauolw @ieﬂ is Asyermratdraigy }WhérlesCPffﬁ@rUP@ is

of formula is reduced by reacting with hydrogen
g%eéeCt?%frPﬁbéQ eSBROEMIF- a catal yst such as Pd on

car bO"'I’he%o%unB%?%anlePh?} is réfded Wthld éiﬁablg%ubgﬁuted

presence of a Brdnsted acid such as acetic
SAAMRAUNE ok éeranulamnd. wherein Reis 3 lewgn alikylc 6% ds @ &awr@agfpup

SRIcKeRta BUE, Ia?o &mg,aégt%gri% ik ten! ih e c&ﬂﬁound

m xtures thereot: 1o yi corrésponding co
off fororualIX) p3§ O trred isr2Bhg whehén H”@cnspmpmglnsl@éfurmula (IV)pis

DY b8 1, Bk h SR Bnd DY ORREYREMRRER o' riguf binobs, in

éh@ presgnoau pf am hmrgmnmbamdsmh a‘sd{g@igaa NaxQ Og, i:a@ﬁ}gleamceme
HRer e R Whrech oh A PP anS bne SestbasP BB TR A

ﬁlEEAaan@mealildealand rektatesahéexst, teaf apiic pdlan saxvdhu rsucﬁ as

S AneC 1P R e Bl DS s Rl kR Fists oto eld he

metras;sonm\geédmmudﬂ ofﬁ@rhaﬂél(wmt but OXI de and the
i ke, _and m xture

o bR GPRPBIIY SEicEMalz Y Nt sUbiked AN MosHisaln the

prdseant of Baks6eash 8Ok sPHRVESI pdthssiGRRIIIXRIRAELEM a8 Eodilm
al pha (jjoroton t ot he. CO2A3 substituent. such as tol uene,

Ja, sodivan ethaxiget sraiymbutoxide, RPiassilEsMethoxidss |

Bb@%@lﬁﬂbét}ﬁoklﬁe aﬁbtéﬁﬁ@rh ithuBHERN afd 3 M@ and WakiuAss t-'HEFeof)
tol uene, and t , and m xtures thereof to

LRA. &@Hnégﬁmemgld%ﬁgagn@%tpe like, in an organic solven such as

toluene, THF, t-butanol, and the like, and mixtures thereof, to yield the
corresponding compound of formula (VII).

The compound of formula (V1) is reacted with a suitably substituted
compound of formuia (VIl), wherein A is a lower alkyl, Q? is a suitable leaving
group such as a Br, Cl, |, tosylate, mesylate, and the like, and wherein n is an
integer from 1 to 3, a known compound or compound prepared by known
methods, in the presence of a base capable of deprotonating an alpha proton
to the ketone on the compound of formula (VII), such as an inorganic base
such as K2CO3z, Na,COj3, Cs,CO3, and the like, and mixtures thereof, or an
organic tertiary amine base such as pyridine, TEA, DIPEA, and the like, and
mixtures thereof, or an alkali metal alkoxide such as sodium t-butoxide,

potassium t-butoxide, sodium methoxide, and the like, and mixtures thereof, in
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formula (XI'). The conpound of fornmula (Xl) is reduced
Wi th a suitable reducing agent such as sodi um

woao@hparibde, dii sobutyl al umi num hydri de (D BACTHS2004/019951

and the like, in a organic solvent such as ethanol,

nmet h THF dt li nd m xtures thereof
VR obisnt SN, LorpmiEor BNl e adne) ke, and
Aranreatthareby to {iBR tﬁ@ I&Bﬁéﬁfbn@fngf éHnﬁBHuﬁd(oa(lfarrﬁu‘Fa (lfz}iuced
bﬁﬂreactl ng Wit hydr ogen ‘gas, "I n glresence of

LYEPOYNE Af fagﬂwarﬁ@@ 'a\re@w@w wah@ wﬁ@ plrﬁ@acmmag@nt such
aéé:ﬁméthg,s%ﬁamegqmw@mm pﬂﬂe %ﬁ, gﬁa B e in the
i ke, an ereo ie t he

and t he m Xt ur es
CRyes eRrgGsooich h@Nbcmmbsmd asfBH:eEtmelate (tlﬂamlylm tetradhdoradd, ynd the

[ { t d . .
k8, BteIE D (RGHHes - oF of el Sugh gy 6 i R Genyrprig acia
t tifuG@oRwEharsssalforge aup tnﬂheacﬁi)mmlmd lié, érmr m;dt@reéme!réof in
A AR o SR e bR, nc
[B& Uik, LHraY ikturb$ theSuTPRUISId He (f:&fé'ﬁé)bﬁdlhé'cbhdoﬁnd of formula
?\éﬁ{ted to the conpound of fornmula one
dx eneerapediment, éb}e ROMPeRG ¢ Toraula ( é@w@ redread |
rE§ctﬁ%r\X/i%§f?%ﬂﬁllé1Qne lrﬁ%'b‘reé‘e‘?{ce%g suc Q’)éter %%\ W' th

wat er,” catal yZed by a strong aci
anethanesuliokis asid. nff artaxeawle, fiee eafipowrd Worrelaet(mgvam t h

Wiea BPCBHAE S YichiRE th BRTeSdliE Bk e
tamdfmémaaeﬁ?fﬁhiggﬁc?gvrﬁﬁﬁéalg :tree ?ﬁgﬁdsué@é @%ﬂﬂme&atbyTFA and
W

ﬂéﬁ% ! ifoRigcid Wergrreesqmnt &t a srolargatip pf ?Jéd? .2n799 iR ﬁ %7 to
Weékfbs;féﬂn%lgdﬂw éﬁbthé\%)&h?pﬁ@ﬁﬁ@ trfa‘tmﬁala%gsﬁg-%ubér% §H@ah

yridine,
@mmﬁtbgnQ%@p@@faC'waere(mysemera maaitratinef 5.0NoPG to 2.5 to

r corresponding - NH, for exanple by
r%ed;gigslﬁne%&a?h a strong acid such as H2SO, HC, and

t he | Ak@rnaavﬁdy rfh& campeund of formula (XI) is reduced by reacting with
hydrogen gas, in the presence of a catalyst such as Pd on carbon, PtO,, Raney
Nickel, and the like, in the presence of a Broénsted acid such as acetic acid,
sulfuric acid, and the like, in an alcoholic organic solvent such as methanol,
ethanol, and the like, and mixtures thereof, to yield the corresponding
compound of formula (X).

Preferably, the reducing agent preferentially reduces and deoxygenates
the —C(O)- to a —CH,- over reducing the —CO»A? and / or CO,A? ester group.

The compound of formula (X) is subjected to ring closure, in the
presence of a base capable of deprotonating an alpha proton to the CO,A3
substituent such as an alkali metal alkoxide (such as a sodium or potassium
alkoxide such as sodium methoxide, sodium ethoxide, sodium t-butoxide,
potassium methoxide, potassium ethoxide, potassium t-butoxide, and the like,
and mixtures thereof), LDA, lithium hexamethyldisilizane, and the like, in an
organic solvent that does not prevent the deprotonation of an alpha proton to
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weoeuads/mes1Pd on car bon.

t hereof; or when PGL is CBz, by hydrogenation wth
hydr ogen gas, in the presence of a suitable catalyst

recogni ze that the above steps nay be perforned in any
or de ich will yield the cqrrespondi conpound of
ﬂ?ﬁé@sﬁ\@ @XB?tIt}'?”tFﬁUEF é‘ﬁé%'P??e’Qrﬁét ; ;hbéfaé‘ep %ﬁa ﬂar‘PUfﬁp apeby

| PixBurbs HePEST PRrEraBNin BhiaplotidBygdfc S@vEHMadcl BEETHF, toluene,
acidic conditions and the conmpound of formula (XIIl) is

ragcihedike andenixtyrpe thesagiolmdeldthe eprrasiPanding compiolng 9k
%ﬁﬁulag)(l).rea‘:“ ng the conpound for formula (XIl) with

a strong’acid (i.e an acid capable of carrying out the
dehydrTaeicomponind of fornuea@eHis dedisied ithraisuitidlgresiugingiagent

e 38 PURFEBS A, oA B B BT anb

dike hinassorgahit solventsialh, adgitiandhinethaocola@HE, aad the like, and

ik d_ m.xt ur th f, 0. I ' t

<SRl o Vi e i eneie RePBpfity B HRNYA M

tel ev atAﬁtérurifgv@w tgg (;wgtm p'fnnti eformoe Xfis tedured byutadtivgrwith
enper a :

t 400C, . nore preferably. at, about
THtREeT 965, indPe PreRenes of a Al 5 aieNiskel gReesice.
(ir<ah la)cohdlid &igapici soblevit stidteas MERRBE eBfanbp BAY ltide (iRE, lahd -
is reacted wiwth Eaton's acid to vyi e conpound o

. . yield th f
foXivaStheseof | tp yietsh ecefrrsRARdig compaundof farmuyla (KY). -

furt herereRiblyo i Je\dubiﬁg Rt prefdientiif rQHRBs GA8 debxfgenates
sui tabl e source of hydrogen such ag triethylsilang,

dhereCr PheRii QH)-ver requongile GQeAf RetepPEdPnce of a

i _ .
P b LaE SRS EHAILETX| TR e Kb anB Ry e
9 Yielgrtee cofiesr@tding eorapowiceiipEnWa(Xidht Merr pardisulatinythe

258 U o ipu RS Aoy o AP of i) v
one Pomane atepXitvyfa) hidralyzeathier€1G.A" eiter totheoaamtesppnding —
(LRI Sl ol SANLALE) oS80 LFS ok 90LR oo
EQ,,ahdl, ehe the like or mixtures thereof; or by reacting with water,
catalyzed by a strong base such as NaOH, LiOH, KOH, and the like, and
mixtures thereof, (b) dehydrate to form a conjugated double bond, for example
by reacting with a strong acid such as H,SO4, HCI, and the like, and mixtures
thereof; or by reacting with mesyl chloride in the presence of an organic base
such as DBU, DMAP, TEA, pyridine, and the like, and mixtures thereof, and (c)
de-protect the —~N-PG' group to the corresponding ~NH, for example by
reacting with a strong acid such as H>SO4, HCI, and the like, and mixtures
thereof; or when PG is CBz, by hydrogenation with hydrogen gas, in the
presence of a suitable catalyst such as Pd on carbon. One skilled in the art will
recognize that the above steps may be performed in any order which will yield
the corresponding compound of formula (XII1).

Preferably, the protecting group PG' is a protecting group which may be

removed under acidic conditions and the compound of formula (XII) is reacted
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i ke, and m xtures thereof, to yield the correspondi ng
conpound of fornmula (XIV). One skilled in the art wll

woecsgnizae t hat conpounds of fornmula (X)) may BeT/US2004/019951
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“car box

de protected and optionally hydrol yzed by known

o5 P88t PR BIATRL BraA PG BFE BB Y anshlly Hefestpiddlfia
afdcdarynda @dtw/lntmaa sttmgbamgtl iieccarmacid capabl of sarB(iY out the
CORRBHR B AR B ol SRR bl anc e
ahw@bysnstdt trye €4t6r fohtRe @erbroaﬂw MGthé eBPPLnAd ef frMurEL(Xa)),

é{g wher R5 is aI %car bon% or carboxylic acid
89 S BRI SRIPT o P bedike, sid Wieg ffagreof, in a

r seagatgéﬁ.ctstwen@ Qltmpamgeetefactoo Y g Kicd! btafe.%ryraﬂsawm@k/ated
to conpounds of formula (I1) wherein R5 is carboxyl

otemn@t&tyteamtibﬁwnm fron gba@i ro@nrigmaenajure do apouinti°ef more

I | CYAL un of forml
obiefe By SR ER B s COTRRPA B el of e
Qelip kAItelrﬁatlvtely tHeecamn pounidl df fﬂﬁmﬂﬂé‘@gg@mmﬁmlm Eéton s acid

ds o erein is other than
aoknyaa B@H??Uﬁégn"é)‘&ﬁlwgmy be prepared fromthe
correspondl ng conpound of fornmula (II) wherein RS is
by known net hods. Prefer , the conmpound of

f or nuﬂﬁ'e(qqn)p%dr%ém(xl Hiis fprttlger@@ iprallydrey¢Ryl using

Q‘Wég&f@ssor(é’\@lﬂfébﬁ sGurkS oPhyPEEEEsRAN) triBthylsilane,
di‘astereoners (when r : is a single bond) b% known

réfedyiphenylsilanea St QOB cip|tirraresknesat a gritasiy catalyst such as
seaeﬁt:btb%nr R@haﬁ@kéu RA @nHﬂg)s,kmg eﬁﬁbm 6P|5 h{ Bn@the

sul tabl e resol ving ag en{ suc )-ca or SUl'f oni ¢
dikedand mjxterssphereat. mmn ergaaicsolmna suelt #e eyl acayate, THF,

7 Feb8 shanl, oo Bt Sy piRurcRIBe g s TR el 27 1)
icorrgsponding eoropomda«nftfpmaéXI\t he

Alternatively, the compound of formula (XIIl) may be optionally reacted
with sodium borohydride, in an organic solvent such as methanol, THF, and the
like, and mixtures thereof, to yield the corresponding compound of formula

(XIV).

One skilled in the art will recognize that compounds of formula (XI) may
be de-protected and optionally hydrolyzed by known methods (for example as
described above), to yield the corresponding compound of formula (Il) wherein
R® is alkoxycarbonyl or carboxylic acid and X is C(O). Compounds of formula
(XN) may be de-protected and optionally hydrolyzed (for example as described
above), to yield the corresponding compound of formula (II) wherein R® is

alkoxycarbonyl or carboxylic acid and X is CHOH.

One skilled in the art will further recognize that compounds of formula

(XIl) correspond to compounds of formula (1) wherein R® is carboxy! or
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enantioners may be separated using cl assi cal

resolution or by selective recrystallization by first
woamsandsad t he enantionmers into diastereoners BETAY2@4/019951

chiral auxiliary followed by selective

ckongomons{ LR LR Sl Gamara ot i LA Faireaons

etp v RIRES of fHRBURN (BF#REreiMRE 3t da@iboXySor alkdxXyearbdhyesiced is
to a process for preparing conmpounds of fornula (I) as

oufl2i ned in Schene 2. Scheme 2 Accor di ngly, a suitably
substituted conpound of fornmula (I1), a conpound
prepared as in Scheme 1 above, is reacted with a

sui t al§Mnessitiiad in dheart b hiysbatrespamies fat sommruyndspideenya (1)
Thdrin®S is Bih?indn alg&g{ EF e Vor Q‘lﬁ(dxz/l gaxg@r#gg;géﬁ@d rﬁronhthe

conpound or conpoun

moygen@rwllm C@mbatsmﬂ cfdpablule kb)‘wlnmramrl%\ is sarp iy, known
? ny, t he base capabl e of neutralizing HT1 does

not readct with the conmpound of formula (XV), such as

an organic tertiary am ne base such as TEA, DI PEA,

pyrldl nd.the like pr..an i ani ¢, base, such as

s PRz e e B B R ol i
rmrrea;bmmm e:@arﬂibgﬁms QNh?éﬂ ver lsSaJMUbwébd'ﬂrdﬁ or dlastereomers
gi ghl or oet hane, | dtl>c (bg %Qmet hane (#o uene, %B l
WBeR FET 1S SElePoRd) Py kaowp metheds. L BRI >6PBHH]"
%ﬁ#dmét%@aﬂy Ve §dtive u@éryﬁamaatBﬂFdr\wtreéolmloﬁ Witle a saRgbiehe

ereln said m xture max _gg%s#l‘c Breferablé
é?soév'?%ﬁ%@?tétuﬁhés (n- qaﬁmoa% Gfacbjet( Riisytionis écidn
mtc dRPHN - LAFRBIcAHN, %ndttﬁ’e Wt @Jné Ql@llé‘d)antﬁé raﬁrwlu 'Fébognlze
onpound: of fornmul a One skill in the art wl

ﬂ@é denzbe capoype Af Ofmtﬂ@e("wrﬁp@mwe&f eﬂarﬂtrmm%rsahp) R5
bﬁaﬁtﬁfn@&é%aypﬁe Qb h 5terd%mq MBsGEP Mol dh br BF'RRENVe O

reactive group is preferably protected priof to the
Fecavttalizatignty firplcaryapied e efantiomein Btq desterrmensaising a

EﬁnPél%%&fle%ffBF&}v‘é’d by SRUER ALLR5AIBARSA B the

conpoun
chromatographic separation of the diastereomers and re-generation of the

original enantiomers.

The present invention is further directed to a process for preparing

compounds of formula (1) as outlined in Scheme 2.

R5 R®
O /k
, (CHa),, ) R10 ). & (CHz)
(R - T~R",
Xv) (R C
s R ) P O
Scheme 2

Accordingly, a suitably substituted compound of formula (ll), a

compound prepared as in Scheme 1 above, is reacted with a suitable
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formula (XV), to yield the correspondi ng conpound of

formula (I). For exanple, wherein the R5 group is
woanisowyd1y t he carboxyl may be protected by re®Criusgoo4/019951

the corresponding conpound of formula (I1) with TMSCI

: t he b
| ueehtuiaq Ghmbee Giroriotes R pherdls & et Br B F ey, T
rie@gakaéwi Bainpvhed 61 cfbnﬁ;hﬁmwmwaa b9knbwh métAodd, Jn iR
i s carboxyl or al koxycarbon nd of fornula
(PESeREP M base Wb@pﬁf.n@HHP'ngnq @got%ﬁ%#w hese eapab'e of
Ky ARG MO del rbf ARt \thmrfe' t%n%%&er&?%r)ﬂuléfxv . ), such as an

al koxycar bonyl group to alKk substituted al ky
éé\a

Qraeny dertianidpinethgse guell RDAFAaPHYRA pyrld(n@Hgmi KpeLike asian
NZLZ2 < ﬁfgp@@d
rrlg%% pre%arléhtag;@rée c't%z)nbg ¥ he corrabg\ll?g%l ‘gsforﬁ)d \Ha)llke in

(a n¢r) almhhllcaors;anmablvyentssttastTjﬂléoulddtbr@eﬁ@lnedélchIaromethane

I tT ' F i .-
3?@%@%’3&@ Bﬁd ftf?er Isméc i ’oq‘ ;GT%%’}}O.“Q]O?%%?“% %gvent
tdmel watkesuanas mTktmeetsr triwduneoénd the live, eperEin saidmyaremay

16 S Pietmmi ol & PRERR T Rane Bpa OiEOPESh PR LG o
t f
ok amtagd g snshpusol o 01 )

conpo & lladd h%@rﬁw"hreep%;e that yhen irfie Pl of
Q0 Al (Rs‘@)caF%kyF Mhé}ereé&ﬁ%tgﬁ;gu@%‘éﬁf éje\rBQx}l or tdRtive

process outI ined in Schene

@é@#@'§ﬁ1§ﬁf@ﬁf§y ersipriethagordp tlﬁebf ¥9rewetmﬂye ceroppynd ef iggmula
g?b/gaﬁaqﬁe ﬁ%g)ox@%ﬁ%vgd bREr realid with #% compound of

tit uen rou
formula (XV), to yleld the correspondlng compound of formula (l). For example,

wherein the R® group is carboxyl, the carboxyl may be protected by reacting the
corresponding compound of formula (Il) with TMSCI in situ; or the carboxyl may

be protected as a lower alkyl ester.

One skilled in the art will further recognize that wherein the compound of
formula (1) R® is carboxyl or alkoxycarbonyl, the compound of formula (I) may
be further optionally reacted according to known methods to transform the R®
carboxyl or alkoxycarbonyl group to alkyl, substituted alkyl, aldehyde,
substituted alkoxycarbonyl, -(CH2}xNZ'Z? or —C(O)NZ"Z2.

Alternatively, compounds of formula (1) may be prepared by reacting the
compound of formula (I1I) with a suitably substituted acid halide, a compound of
the formula (XV) -

O

M o

-I-1 R10
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Compounds of fornula (XV) wherein R10 is -G E-Wand
wherein Gis as previously defined, Eis - NHCO) -

wandswhossel ected fromthe group consi sting obcaiusydos/019951

substituted al kyl, am no, substituted am no,

Subst It RIS o piiesh SLEO S SERL PR, pffidhe, and the ke,
heidahnaryd thersof, inenapepiio edanic colvennguchast TiéF pr ocess

clsigraetsapey St fae iidng. 4 igeand mixures
Assrebrlikdgibly tha cBkHes S dihgedrsdundtat foramip@Unwhefein the —
formul.a (XX), wherein A4 is |ower alkyl, ? &&V\{ly
SRpBnaURstitesTsotie ™ Br FRHP RICHYP theioewda (1Y)
reacted wth a suitably sub%étAut ed conpound of
formula (XXI) wherein ' 2*Br or F, preferably T2
is d, a known comﬂ% ne@ conmpound prepared by known
nmet hods, in the presense=s{ a base capabl e of
neutralizing HT2; preferabl {CGthgptdde capabl e of
neutralizing HT2 does not react wt e conpound of

fornmula (XV), such as afiV@lganic teptiary am ne base
such as TEA, DI PEA, pyridine, and the |tke, and

e ( ;
Nz RRRREAY of R R (Y e BEFERGLS Bedraihg e
phesees ytlinad in Holmerae ddh vleld theragaiesporsiing epmpauids s

t F’ i G i _|_ .
st S Y 50T RBHRRT B8t fre @117 SbotRlent s

thekBG! grolipoi xt ures thereof, or a mixture of a
non-al cohol i c

Compounds of formula (XV) wherein R" is -G-E-W and wherein G is as
previously defined, E is -NH-C(O)- and W is selected from the group consisting
of alkyl, substituted alkyl, amino, substituted amino, alkylthiophenyl, alkyl-
sulfoxidephenyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl; may

be prepared according to the process outlined in Scheme 3.

O O O
/”\ AY )]\ )]\ /A4
G O/ + T2 W —_— ? (@)
|
CHyos
CHoo. (CH2)o.3
NH, '
O W
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organi c solvent and water such as a THF/ water m xture,
and the |ike, wherein said m xture may be bi phasi c,

wonedsaoediby at a tenperature in the range of beCmasm04/019951

about O0C and about roomtenperature, to yield the
correspondi ng corggound of formula (XXI'1). The conpound
of formula (XXI1)jis hydrolyzed by reacting W th water
in the presence a base such as NaCH, KOH, | Li OH and
the like, andetuQ&sthereof, in an or gantc g8l vent
such_as ngt hanal , ethanol, THF, dioxane, gnd the Iike,
and m xtures t ¢of . 10 yiel d“t‘m‘ﬁrreSWé_pg
compound of forlmul a ()@@1' b The conpound lof or MX\#a)
(XXI'I'l1) is reatted with a reagent capabl f
converting the]-CO 2H (carboxyl group) to |the
correspondi - OT 3 (i.e. an acid halzde group
such as - C(OC, -C(OBr or - C(OF), QuchWMs oxal yl
chloride, thionyl chloridgnddd #nyl brom de,
phosphorous tribrom de, SF4,cyanuric fluoride, and the
| i ke, Ageertiaglhpyputiaily gubsiitited caempolnd ghformulat (X) gelrdrein
al; [
20 13 Bler BT o Corond of bR Eund ek by o
atedineds) (X eaniddatitug suitaly subsprited corepoural ofi fetraula EX])
r di I , rel i
FRr 3y RS B RET ey 2o POl e Solalie
papaoethdy khowo nrethads( dX¢hé Ipyedesice efatbade whpdiblexahygltralizing
oride,, T3 is O. Killed.in the art wll, .
e S R{e507 the Bestesamhle. ebieafnd by e ody helieor witkihe
bmﬁnmeaf mayulquvarwbl_egs @utorganie téfﬂéﬁyédnyinéfolas@ bg@mw

S t systenms, said reaction ste al.so be
LEp, BIRER pymioinen ahe e ike: 8rd fidiss hasel & gnyeregnigpase
SRV ENK,CO$ INGTE O3 TREHBORSRAOH, ROMNtdrinthe fiké, Wiidaiktures
@]i rected to novel salts of

S5 o RO BRI a9 & APHEC B RS sisye THF
méth3iéndchloriabydiemomRtHaPk4ticAoromethane, toluene, benzene,
pyridine, and the like, and mixtures thereof, or a mixture of a non-alcoholic
organic solvent and water such as a THF/water mixture, and the like, wherein
said mixture may be biphasic, preferably at a temperature in the range of
between about 0°C and about room temperature, to yield the corresponding
dompound of formula (XXII).

The compound of formula (XXII) is hydrolyzed by reacting with water in
the presence of a base such as NaOH, KOH, LiOH, and the like, and mixtures
thereof, in an organic solvent such as methanol, ethanol, THF, dioxane, and
the like, and mixtures thereof, to yield the corresponding compound of formula
XXI). |

The compound of formula (XXIlII) is reacted with a reagent capable of
converting the -COzH (carboxyl group) to the corresponding ~C(O)T? (i.e. an
acid halide group such as —C(O)ClI, -C(O)Br or —C(O)F), such as oxalyl
chloride, thionyl chloride, thionyl bromide, phosphorous tribromide, SFy4,
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benzazepi ne-4,1' -[ 2] cycl opent ene] -3' -car boxylic acid
(the conpound of forrmula (la)). Modre specifically, the

wonresandsibnvention is directed to diethyl am nepCT/US2004/019951

pipierazine and 1-(2-hydroxyethyl)pyrrolidine salts of

F,} %r)rug% élkégé%)aiﬁqtﬁé ﬁ’ko;eSI%gﬁ e;?%%y&ypho_riﬁe, in an inert organic
, 80l8ert mer La eV oDSha| rooiemld;)énd lb@ritkaz plr:ifefrgblﬂ ata temperature
opent ene rboxylic aci owder
onnfth% i v ot BEC g Sbiapt Bt impeiies el the
ﬁBm@’%ﬁ]p@Sﬁﬁé Bf Rfmak (wal) %@erem@ ls%metco?@gabﬁdmg

vvas backl oaded into a conventi onal X-ray hol der and

ahvalidgAiPa sFereaxempiaiwh e thegcampound«af derattta o€t pistreacted
t ganred from3 to 35 2Qat a step size
IR SRR, TR ;

atime per step of 10.16 seconds. The
ef fective scan speed was 0.2067/s. Instrunment voltage

and C % n%&éllesoehttﬁélgﬁ t\/ﬁl re%%ghlyem w‘h%r%mg‘r’]}%%cgtiogws%& XFfam'e

ent 1 nven
cpreshytllmermen salytbeodartibe ounnmmr:dzt)oéf dobsremtd @r gohveent systems,

the nolar ratio of the.conpound formyl a
(PSPt Gty 8 e el OB 1§ BIRRHS o sDlictle Zohvents
drefohyenasygtemsal t of the conmpound of forrmula (la) is
crystalline. The diethylamne salt of the conpound of
formula (l1a) may be prepared by reacting the conpound

of f ormielgReddrilnventioh @ifaithet diﬁ@ct&i toirdval smltxtoﬂ (43?)01‘ [4( e
&hﬁgl ar_sol vent &me xture thereof, such

orluckpRenzauamiog: 3-aythybenzoys?. 3550‘PV@Wdf813P'r°f4H 1-

fﬁeﬁkélié?)lrﬁém repfieycidpehtede] -@L%B@kyllc%%m ﬁﬂ?eorﬁ (BI)Hd of formula
acetate, isopropyl acet ate t - butyl - met % et her

Al0)- tMere snestficaly, tascprespal nverioR i BRaeaio dlethylamme
PRS2 R/ a@ﬁhﬁ@hydrﬂ%ﬁéﬂ%flﬂyhbﬁﬁﬁé QRYd S8R G4-(2- chlor 5-

met hanol / MTBE, and hen ‘separ atl n

digprobesgey)aminery-peibexyharaoyihg, %é t@tbahya!ro EPIEQ[@gaﬂbI y
%nﬁé’ﬁp‘ur{b% qr[m%%%ﬁfe'n%%{&ﬁ sRjikeRls, at |east

partiall i ment " of e crystalline
di et hyl am ne salt of the compound of formula (la) nmay

Ibiesf ggblﬁz‘g&eﬂiréf&f@ktﬂoﬁ %aﬁéfr%yfop{hfefsraﬂg oF B2 rprégérﬁ ifvenfton
were measured as follows. The salt sample was backloaded into a conventional
X-ray holder and analyzed as received. Using an X-Celerator detector, the
sample was scanned from 3 to 35 °20 at a step size of 0.0165 °26 and a time
per step of 10.16 seconds. The effective scan speed was 0.2067°/s.

Instrument voltage and current settings of 45 kV and 40 mA were employed.

In an embodiment of the present invention is a diethylamine salt of the
compound of formula (la), wherein the molar ratio of the compound of formula
(la) to diethylamine is 1:1. Preferably, the diethylamine salt of the compound of

formula (1a) is crystalline.
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Tabl e Al, below. Table Al: X-Rav Diffraction Pattern,
Diethvlamne Salt Position [2Q d-spacing [A] Rel ative

wonveneodly [ %4 12.4469 7.1 116 13.10 12. 6297 7pr00A%2004/019951

5.29 12.9474 6.8377 2.76 13.2274 6.6936 2.06 13. 6758

6.4751_15..9 3..9948 6..3283 45.1 4.810 . 9814 5. 66
T4 0>gTME §ahylaTiing SR8 0 PouER o ORURdlad Y oo Bgarec
ShyPreattind #edcdmprind of tbraidilal @a AGGBdiethyIEéndnd;an 2miki(rd 86@) a
5.1567 60.20 17.6157 5,0348 18.08 18.0770 4.9074 4.52
1Relarspivent g gixtaregherpgl, pE¢h s meihanpl.ethancl.gnsigpg like, and
4%@39%&-8%@9%90&5&@”4 1HRP86F, 366 dBaR8/ Heftahe hyl adétate,
20. 2682 4.3815 78. 24
isopropylacetate, t-butyl-methylether (MTBE), and the like, for example in a
mixture of methanol/ethanol, methanol/isopropylacetate, methanol/MTBE, and
the like; and then separating the salt, such as by precipitating the solid,

preferably by cooling or evaporating the solvents, at least partially.

An embodiment of the crystalline diethylamine salt of the compound of
formula (la) may be characterized by its X-ray diffraction pattern, as listed in
Table A1, below.

Table A1: X-Ray Diffraction Pattern, Diethylamine Salt

Position [°20] d-spacing [A] Relative Intensity [%]
12.4469 7.1116 13.10
12.6297 7.0091 5.29
12.9474 6.8377 2.76
13.2274 6.6936 2.06
13.6758 6.4751 15.99
13.9948 6.3283 45.16
14.8109 5.9814 5.66

14,928 5.9348 3.38
15.3664 5.7664 1.98
15.5378 5.7031 5.27
16.0254 5.5307 29.23
16.4868 5.3769 15.27
17.1962 5.1567 60.20
17.6157 5.0348 18.08
18.0770 4.9074 452
18.4150 4.8181 3.81
18.7511 4.7324 1.78
19.0004 4.6709 9.96
19.2580 4.6090 10.28
19.6077 4.5276 ' 2.48
20.2682 4.3815 78.24
20.7710 4.2766 19.85
21.1852 4.1939 50.33
21.9320 4.0527 2.27
22.4210 3.9654 14.46
23.1866 3.8330 44.46
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20. 7710 4.2766 19.85 21.1852 4.1939 50. 33 21. 9320
4.0527 2.27 22.4210 3.9654 14.46 23. 1866 3. 8330

wo20e5808812845 3. 8203 50. 44 23. 7616 3. 7447 44. 886CRAISIN2/019951

3.6820 38.54 24.5539 3.6256 13.46 25.4790 3.4960 20.14

26. 4543-3. 369310000 27 2074 3. 2777 4726 27. 6733
3. 2236 24237885 3ags 3 138807 75 23 8110 904483 6 05
29. 3616 3294910 15_802 30 274472 o571 7. 43 46.88063
2.9001 2.44.1831 1702 2. 863682075 31,2943 238841 3. 18
31. 9613 2247630 10. 81 32.362562. 7683 11. 1113360705
2.7066 5.254330 3536 2. 6834980 25 34. 0349 226320 2. 86
26.4543 3.3693 100.00
27.2074 3.2777  47.26
27.6733 3.2236 24.27
28.3885 3.1440 7.76
28.8110 3.0988 6.05
29.3616 3.0420 15.82
30.2239 2.9571  7.43
30.8063 2.9001 2.11
31.1702 2.8671 275
31.2943 2.8631 3.18
31.9613 2.7979 10.81
32.3129 2.7683 11.11
33.0705 2.7066 5.45
33.3536 2.6842 4.25
34.0349 2.6320 2.86
34.5735 2.5923 ~ 2.99

An embodiment of the present invention is a crystalline diethylamine salt
of the compound of formula (la) characterized by the major X-ray diffraction
peaks having a relative intensity of greater than or equal to about 10%, as

listed in Table A1, above.

Another embodiment of the present invention is a piperazine salt of the
compound of formula (Ia), wherein the molar ratio of the compound of formula
(la) to piperazine is 2:1. Preferably, the piperazine salt of the compound of

formula (la) is crystalline.

. The piperazine salt of the compound of formula (la) may be prepared by
reacting the compound of formula (Ia) with piperazine; in a mixture of (a) a
polar solvent or mixture thereof, such as methanol, ethanol, and the like, and
(b) an anti-solvent or mixture thereof, such as ethanol, heptane, ethyl acetate,
isopropylacetate, t-butyl-methylether (MTBE), and the like, for example in a
mixture of methanol/ethanol, methanol/isopropylacetate, methanol/MTBE, and
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34.5735 2.5923 2.99 An enbodi nent of the present

invention is a crystalline diethylamne salt of the
woaopmeesdoof fornula (la) characterized by thePamjuseo04/019951

X-ray diffraction peaks having a relative intensity of

r i nLabl e
AT ELE, o W Ser B B S E S P Bk sRElehe e Sl o
i prederpblydryacniolieg saé\la;xmfattrigetheen’rpenmsdatdéas‘tcplarﬁdllg. (la),
wherein the nolar ratio of the conpound of fornula
(la) to piperazine is 2:1 . Preferably, the piperazine

salt ofn emodmm @ﬂmeafryétalnﬂélb@e(dza‘)e sfa‘itfcﬁrw@lbahbbm of
0 or mul a

razi ne salt of
5 grBle ) ata e chreriesd By e RUoY satiog Rsvo aheled i
(Tavle Wit Beiwper azine; in a mixture of (a) a polar
sol vent or m xture thereof, such as nethanol, ethanol,
and the like, and (b) an anti-solvent or mxture

thereof, stipife A9: RIRANBIffrabABH Ptters PiYbrBHfd 8hR g

i sopraopyl aCetate, T-bulyl-netnyrerner (MBE), and the

li ke,| fRositieanisee] i h «-spacingdAbf |mRefative Intansityd%]
nmet hanol / 186pBBpyY| acet at 6,5498t hanal / MTBE, 2qu7ét he | i ke;
and tlhen 94p884ting|the sa4p3 such as by @esipitating
the solidjqprederably bysgsghi ng dr evapopsgigyng the
sol vents, 1gbghgast parti glgigp An enbodi nenf 297 tThe
crystalTi ng48§er az| N€ sgl7ppt The conpouRd gaf formula
(1a) [May & gBhgr act ETTZeg ggy; 1 [S A-ray di Eprgction
patt erm, j\§595§t ed— |ag|39]r /ru U(:I OW. |al1)5ﬁ01-\4
X- FRavDrf Y6 8581 O Pt [ ET g ogEbPer a au e FD?AI ta & 'b_l):‘:_UII
P P LA B T W A S i P

17.1351 748 2.61T

17.5825 5.0442 4.27

17.6821 5.0161 9.08

17.9503 4.9417 4.76

18.5405 4.7857 31.72

19.1470 4.6355 92.10

19.6968 4.5073 55.49

20.1348 44102 68.92

20.7233 4.2863 12.82

21.3009 4.1714 10.41

22.1553 4.0124 17.97

22.8971 3.8841 29.11

23.9903 : 3.7095 24.43

24.7962 3.5907 27.08

25.8556 3.4460 100.00

26.5390 3.3587 40.92

27.1754 3.2815 41.38

27.5201 3.2412 40.85

28.9219 3.0872 26.04

30.0687 2.9720 14.28

30.7142 2.9110 6.56

31.6571 2.8264 10.40

26.4543 3.3693 ‘ 100.00

33.5897 2.6681 10.85

34.2770 2.6162 6.13
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4.27 17.6821 5.0161 9.08 17.9503 4.9417 4.76 1355405
20" 548 prpRgired b ihe BSSR iR endidn ks 8RR Do BlRiaaine 43t o
4 tHeT Aot fduindlTof 26 i Gaﬂcr(;}fécétegizeogiysgé %@@gmsaﬁgmgacggn peaks
3h258 18BN B S0t ckirdraer eB b p Ak 197 ge hed i
4TaBR A7 abddd. 3. 2412 40. 85

Another embodiment of the present invention is a 1-(2-
hydroxyethyl)pyrrolidine salt of the compound of formula (la), wherein the molar
ratio of the compound of formula (la) to 1-(2-hydrdxyethyl)pyrrolidine is 1:1.
Preferably, the 1-(2-hydroxyethyl)pyrrolidine salt of the compound of formula

(la) is crystalline.

The 1-(2-hydroxyethyl)pyrrolidine salt of the compound of formula (la)
may be prepared by reacting the compound of formula (la) with 1-(2-
hydroxyethyl)pyrrolidine; in a mixture of (a) a polar solvent or mixture thereof;
such as methanol, ethanol, and the like, and (b) an anti-solvent or mixture
thereof, such as ethanol, heptane, ethyl acetate, isopropylacetate, t-butyi-
methylether (MTBE), and the like, for example in a mixture of methanol/ethanol,
methanol/isopropylacetate, methanol/MTBE, and the like; and then separating
the salt, such as by precipitating the solid, preferably by cooling or evaporating

the solvents, at least partially.

An embodiment of the crystalline 1-(2-hydroxyethyl)pyrrolidine salt of the
compound of formula (Ia) may be characterized by its X-ray diffraction pattern,

as listed in Table A3, below.

Table A3: X-Ray Diffraction Pattern, 1-(2-hydroxyethyl)pyrrolidine Salt

Position [°20] d-spacing [A] Relative Intensity [%]
12.4052 7.1353 35.63
12.8369 6.8964 5.59
12.9433 6.8399 7.08
13.2908 6.6619 9.15
14.5331 6.0950 27.39
15.8254 5.6001 - 100.00
16.1407 5.4914 25.15
17.0466 5.2016 10.01
17.5261 5.0604 36.71

39
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present | H348% on ils a 14.6888 hydr pxyet hyl 18:36r ol i di ne
sal t | of t1»6%hpound of 4.6it8ila (1a). whed®R the
mol ap__r at2®00%3 t he [conpoiAdS®f fornula (1 4Y.780
1- (2 hydrzixyeddyl ) pyrrol4.840& is 1:1. Prep@lably, the
1- (27 hydraxgrpady! ) pyrrol4.dese sal { of the28&gpound of
fornula (2@y248 crystall4.0e09 The 16.51
1- (2} hydroxXygadiyl ) gyrrol4 disee sal{ of theagogpound o
fornpa (J8g78@y 0§ Prepaggpy by Teacting gggsconpound
of f rrmlzas 348?6 Wit 1= (:3‘81 ar OXYEl nyt) PE5 18! dine;
in afm Xléjg §2A4_7| \d)‘il pu$-7u|9n>m vent—or Illl 7§g .el .
O e T £ A SRR LM
et hapel 4 A ‘ﬂne at-hy R3] at-e; ’so“r ’epyﬁ'jlt ate
t - bu X her /'\/.T.FR"—SAET d-the rke, 3@ Zexa:ﬂ.f%,‘! e
in a m ytZ@@w net hnnnléﬂ@%nnl 6.06
met hianal /4659 20py| cet at:‘}a35%t han n| / MIBE, B8 _t he
li ke and6&:8? separat | y324e_sal such &4ty
pr ecl_pi t &7.64p6 he dol i d.3-2268 erably by cobl-BAg or
evaplor at i283619e_sollvent $3.14f19 | east parti al8i48

29.1634 3.0622 31.69

30.3545 2.9447 7.17

31.2668 2.8608 7.26

32.5468 2.7512 13.63

33.3510 2.6867 10.68

33.9666 2.6394 5.56

An embodiment of the present invention is a crystalline 1-(2-
hydroxyethyl)pyrrolidine salt of the compound of formula (la) characterized by
the major X-ray diffraction peaks having a relative intensity of greater than or

equal to about 10%, as listed in Table A3, above.

The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way

the invention set forth in the claims which follow thereafter.

Example 1
Ethyl 4-(4-ethoxy-4-oxobutyl)-2.3.4,5-tetrahydro-1-[{(4-methylphenyl)sulfonyl]-5-

oxo-1H-1-benzazepine-4-carboxylate
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An enbodi nent of the crystalline 1-(2-hydroxyethyl
pyrrolidine salt of the conmpound of fornula (la) may

woeoashaosaet eri zed by its X-ray diffracti on pat PermsS2@s/019951

listed in Table A3, below. Table A3: X-Ray Diffraction
Pattern, 1-(2-hvdroxyethyd)pyrrolidine Salt Position
[2Q d-spacing [A] Relatiye CoEnsity [%4 12.4052
7.1353 35.63 12. 8369 (68 \59 &9:F9433 6.8399 7.08
13. 2908 6.6619 9. 15 5331 /6. 0950 27.39 15. 8254
5.6001 100.00 16.1407 5. 4914 25.15 17. 0466 5. 2016
10.01 17.5261 5.0604 36.7148. 0214 4.9224 9. 08 18. 5465

To. 676 3 BPTBUTS" 5908t T oty hy P10 mErgfy e oy
45-840-1 HRBrhenzaze pbieebcarb2gBste13.439al, 132dBanti &BYIS-
léroﬁljobaglrélté ??44 n%ll58672&) i% %l\%g '(&7 8%09 )3a't %1ro%m8t%m8p%ratu re was
added K2COs3 (6.87 mol, 950 g) in one portion. The resulting suspension was
stirred at the room temperature for 24 hours. HPLC analysis of the reaction
mixture showed that the reaction was completed. The reaction solution was
diluted with EtOAc (11391 g), quenched with 32-34% of aqueous HCI solution
(1680 g), and further diluted with H,O (9259 g). After separation of the layers,
the organic layer was washed with H,O (9259 g), saturated NaHCOj solution
(5054 g), brine (5054 g), and dried over Na;SO, (1686 g). After filtration and
concentration, the yellow oil was crystallized from EtOH (6178 g). The product

was isolated as a white solid.

mp 86-88.5°C

'H NMR (CDCls, 300 MHz) §7.55 (d, J=8.3 Hz, 2H), 7.35 (m, 4H), 7.26
(d, J=8.3 Hz, 2H), 4.11 (m, 4H), 3.96 (m, 2H), 2.44 (m, 1H), 2.42 (s, 3H), 2.60
(td, J=7.0, 1.4 Hz, 2H), 1.87 (m, 2H), 1.64 (m, 1H), 1.49 (m, 2H), 1.25(t, J=
7.1 Hz, 3H), 1.09 (t, J = 7.1 Hz, 3H)

MS (ESI): m/z 501.9 (MH*)
Elemental analysis for CosH31NO;S:

Calc'd: C,62.26; H, 6.23: N, 2.79; S, 6.39
Found: C,62.15; H, 6.27; N, 2.75; S, 6.44.
Example 2

Ethyl 4-(4-ethoxy-4-oxobutyl)-2,3,4,5-tetrahydro-1-[(4-
methylphenyl)sulfonyl]-1H-1-benzazepine-4-carboxylate
CO,Et

N

|
Ts
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23.3486 3.8100 56.43 23.9247 3.7195 75.49 24. 4967
3.6339 36.16 25.0891 3.5495 24.1 1 25.3622 3.51 19

wOooBHodHa9 9050 3. 4395 6. 56 26. 5362 3. 3591 6. 89PB/US1®Z/019951

3.3247 6.40 27.6456 3.2268 17.69 28.3619 3.1469 8. 49
29. 1634 6 .69 30.3545 2.9447 7.17 31,2668
7604 0 3L a5nadied Toub baliaata BaddedipbatGe Mepagigal
3Sinp 65 candepBér, % tﬁ&rmﬂmoam@OdndraﬁNzomet Wes padseethyl 4-(4-

invention is a

POk 7 b a P el et iphempaliRByTbp-oxo-1 -
{iRriPd ik AlcahbiBLARS 0,68 bl D300 PGV BHAOL 5 Yrck

ffraction pea aV|ng arelative intensit

gcil@m@@ethamgn The Séw'@n was et in p@%e-wgtqnb@tfeé 3-f “abpéhe
Aé’%lrre%ll%%YLﬁl n W Jo?eh%&?gl (E@rmble%@‘ﬁﬁ’_ ﬁ'%raé‘ Séﬁlgn thIId'%éb

in the understa i nvention
|byttba@ddltland>f §ﬁ6dl1d1rmol B%.9g0k)s BFen&tbQ (9.72 mlot 9i1n? mhy and

?ﬁé?ég\% l( %&anplssrﬁ& f'ﬂ% %shmnb Iﬂglecye%mom ﬁIUvJsos!tilrr%W
and the internal reaction temperature rose from 5°C to 30°C in 10 minutes.
The reaction temperature then slowly decreased to 6-8°C after 30 minutes of
stirring. The ice-water bath was renﬁoved and the reaction solution was stirred
at the room temperature for 2 hours. TLC analysis of the reaction mixture
indicated that the reaction was completed. The reaction mixture was diluted
with H20 (750 mL) and stirred for 15 minutes. The aqueous layer was
separated and the organic layer was washed with H,O (600 mL), a saturated
solution of NaHCO3 (600 mL), and brine (1000 mL). The organic solution was
dried with MgSQy4. After filtration and concentration, the solvent was removed
in vacuo to yield the crude product (276.4 g) as colorless oil. The crude
product was used for the next step without any further purification.

'H NMR (CDCls, 300 MHz) §7.61 (d, J = 8.3 Hz, 2H), 7.25 (m, 3H), 7.12
(m, 3H), 4.10 (q, J = 7.1 Hz, 2H), 3.97 (br m, 3H), 3.53 (br m, 1H), 2.52 (m, 2H),
2.42 (s, 3H), 2.21 (br'm, 3H), 1.70 (br m, 1H), 1.50 (br m, 2H), 1.43 (br m, 2H),
1.24 (t, J=7.1 Hz, 3H), 1.12 (t, J = 7.1 Hz, 3H)

MS (ES!): m/z 488.4 (MH")
Elemental analysis for C2sH33NOgS:

Calc'd: C,64.04; H, 6.82; N, 2.87; S, 6.58
Found: C, 64.28; H, 6.76; N, 2.68; S, 6.46.
Example 3

Ethyl 1,2.3,5-tetrahydro-1-[(4-methylphenyl)sulfonyl]-2'-oxo-spiro[4H-1-

benzazepine-4,1'-cyclopentanel-3'-carboxylate
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Et hyl 4-(4-ethoxy-4-oxobutv
-2,3,4,5-tetrahvdro-1-r(4-net hyl phenv sul fonyl | -5-

wOoxeslobslo benzazepi ne- 4- car boxvl at eTo a suspenBCOAISRG04/019951

ethyl 2,3,4,5-tetrahydro-1-[(4-nethyl phenyl)sul fonyl]-
d- oxo- 1A/ - 1- benzazepi ne- 4- carboxykate (3.41 nol, 1323
g) and et hyl Abronobutyrate (3. T mol, 667 g) in DWW
(4787 g) at the room tenper & was added K20CB (6.87
nol, 950 g) in one portiex esul ti ng suspension
was stirred at the roomer ture for 24 hours. HPLC
anal ysis of the reaction™ Xyt e showed that the
reaction was conpl et ed. The +eact| on sol ution was
diluted with Et OAc (1139 ?enched W th 32-34% of
aqueous® #6} %@Pglfedor@uoq@@ﬁ()@)ed lapl eBYiPReE Wit BInpegnical
V\éﬂrrbrkg%r(o%%égr %)theﬁrﬁcﬁﬁ)gl p%e@ﬂﬁ ah 'r\gnm@f wé@ Sdd&y § %El'utléll? of

[ayer was was 9°g), saturated

Nat %@ﬂhgxy-émxpswk) 2434 5bieiraby<(r505[44 -giethydpirenyhsdwnyl]-
OYAY Lt

co’ﬁc1 egr%rég%p &é—@?c% ét%%/ﬁ?%&fg? Hd\/lvags()%cér gﬂ{‘ a@ﬂ?r}ee ? }' 2) mTO the
BtDed(®ltiBngyas advedgt@eBie (1.6amal,s1h4a gpindwo &quili pagtions 30

s ARyt g empllptid Moo ook for W gl )

2einpedatdrelo (316fC 4i-ibold .286mipontesZi)d, the relafbtl(amsomhbn béca¢ﬁe

arggfer’(_ﬁbﬂor rﬁj'n %O%@eﬁﬁdﬁmﬁ ‘%hezgea(z ion gglum;p \ﬂ{aﬁém%cﬁﬁ'_{)the
Jroaﬁh tetnperbtare fod2dourd HIT hhﬁeé&[ﬁn)mlxtdré \Ala@l:oale(jMﬂah |ce-
g}? Ig%tﬁ tqﬁgg% S f {@dggtr{;%ﬂﬁw s@utlgé:?{lg a,qd sgrrgé Tor,\']5

anﬁﬁiesS,Af@r ééparE!{@frﬁﬁ lay&rsHh@\drganic layer was washed twice of H,O

4ehox¥_ -oxobutvn-2. 3.4, 5-1etrahvdr -1 (4-
1 ), brine (1°L), and dried over MgSO,. After filtration and concentration, the

solvent was removed in vacuo at 60°C. The crude product was obtained as

pale yellow oil. The crude product was used for the next step without any
further purification.

'H NMR (CDCl3, 300 MHz) §7.58 (d, J = 8.2 Hz, 2H), 7.40 (d, J= 7.5
Hz, 1H), 7.24 (m, 4H), 7.01 (m, 1H), 4.22 (m, 1H), 4.17 (q, J = 7.1 Hz, 2H), 3.27
(m, 2H), 2.41 (s, 3H), 2.34 (m, 1H), 2.13 (m, 4H), 1.63 (m, 1H), 1.52 (m, 2H),
127 (t, J=7.1 Hz, 3H) |

MS (ESI): m/z 442.0 (MH")
Elemental analysis for C24H27NOsS:

Calc'd: C, 65.28; H, 6.16; N, 3.17; S, 7.26

Found: C, 65.25; H, 6.29; N, 3.20; S, 7.37.

In a repeat of the above experiment, the crude was further crystallized

from methanol to yield a white solid (mp 114-116 °C).

Example 4
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mechani cal stirrer, a condenser, a thernocouple, and
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solution was dried with MgSO4. After filtration _an
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ydreh daifisn. C‘TH@%H%W%%U&‘%& ?e?&:ﬂén doiufisn FRlcatdeme r@éétron was
The crude product 'was used for the next step w thout

aﬁwme}etﬂ hér5"bh|9| sPleten 6ho Liwamﬁhwxc@dﬁesi ovend Snppyites to
Jqueﬁ&re reéctror& ﬁhi'éuer%:rfbed SBIL%én WQS s?ih’lad il algr%e(-\m(ate?’ bhth

1en 15 Qurgxgeq ﬁrpd gH)he rgomge(r@eraglm)e for21 qur( °/mof mq}hanpl \wgs

jgéo%%ﬂ'n’;ge{cu%m@l?ie Iéﬁlgﬂ% t\A%'é'?]dllgﬂa?ﬁﬂfE{OAgE'_‘)ﬁbb e 5?34.2( t).

ifter s88edifor MBHNinUtes, the layers were separated. The aqueous layer was

extracted with EtOAc (2 L). The combined organic layer was washed with H,O
(2 L), a saturated NaHCO3 solution (2 L), H.0 (2 L), brine (2 L), and dried with
MgSO,. After filtration and concentration, the crude product was obtained as
white semi-solid. The crude product was used for the next step without any
further purification. The product could be crystallized from EtOAc/hexane (1/3)
to give a white solid (mp 139-140 °C) if necessary.

'H NMR (CDCls, 300 MHz) §7.56 (d, J = 8.2 Hz, 2H), 7.35 (m, 1H), 7.22
(m, 3H), 7.17 (m, 2H), 4.15 (q, J = 7.1 Hz, 2H), 3.87 (br m, 1H), 3.71 (m, 1H),
3.57 (brm, 1H), 3.02 (br s, 1H), 2.91 (m, 1H), 2.43 (br s, 1H), 2.41 (s, 3H), 2.27
(m, 1H), 2.05 (m, 1H), 1.88 (m, 1H), 1.57 (m, 2H), 1.45 (m, 1H), 1.26 (m, 1H),
1.24 (1, J=7.1 Hz, 3H)

MS (ESI): m/z 443.9 (MH")
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El emental analysis for C26H33NO6S: Calc'd: C, 64. 04;
H 6.82; N, 2.87; S, 6.58 Found: C, 64.28; H, 6.76; N,

w@.2637/008196. 46. Exanpl e 3 Et hyl PCT/US2004/019951

1,2,3.5-tetrahvdro-1-r(4-net hyl phenv

S 2\ - Spi 1- benzazepine”.i'-cvclop
e}réile;ne §ﬂ£@g§’é§r}(§%§%&ﬂ%§% 5L1 3-necked round-bottoned
flask @elddpped @, 64.98; hie6158nNcAl1658) 7.28r, a condenser,

o eI, o OB AR b s e @ ool v on

5-t et rlalayrdpeatlof [tlﬁéam,te‘mlgem}eyit )tlselbrfudly\}a]s furth%rscr%stalilzed
t
bR U5 G SR B Sl

KOfF-Bu (1.55 nol, 174.4 g) in two equal portions 30

m nutes apart. The tenperature of the reaction rose
fromthe roomtenperatur in about 20 m nutes

anc ,B,@etefréﬁﬁlgb-%@irélgb-mJb@ﬁz&%?ﬁ*fé%,@’QIIQE{ycI%@éﬂéné[—@lﬁaﬁ)oxylic
colorless solution: € reactron sofution was stirre

at the roomtenperature foragd hours. The reaction

m xture was cooled in an |cemakﬁijath to 10-15 0C,
acidified with 2N HCO solutionJ(f L and stirred for

15 mnutes. After separation ¢ ayers, the organic

| ayer was washed tw ce % L), brine (1 L), and
dried over MgSq 4. Afte Itration and concentration,

t he sol vent was renoved acuo at 600C. The crude
product was- obtained as palélyellow oil. The crude

produgh Jvpg @%%k&é? "rodﬂ?)ebé’c%eosﬂans@ éﬂ)uﬁ%%l’itvvlw ﬂe}?ﬁéﬂ@él

purification.
stigeria COBFEHSGL aLUﬁe(rmlocgurﬂeww $-IIZN2-1|‘H9'1 wag, adtie(drﬁ sdutjgn of

éﬂg} 52"@ %{%ahyérg-% -%ﬂiro%;tzgd[ %ﬁ]ygp%en ?%ulfggglhggrol[nﬁl_bﬁ
bepzazepse-4.ir-cyciPpentarel-3(- mrng—glateﬂ ATV 87.9 g iHadetiBHcid
(950 mL). To the solution was added concentrated H2SO4 (475 mL) in one
portion. The pale yellow solution became dark brown and the température of

the reaction mixture rose to 80°C. The reaction was warmed to 100°C and
stirred for 22-24 hours. The dark brown solution was cooled to the room
temperature and diluted with cold H2O (1 L). The solution was then cooled to
10°C in an ice-water bath and neutralized to pH of 5.5 by the slow addition of a
7M KOH solution (4.4 L) over 1 hour. The temperature of the solution was
maintained below 50°C. The mixture was then diluted with 20% THF in EtOAc
(1.8 L) and stirred for 30 minutes. The mixture was then filtered through a pad
of Celite filter aid and the filter cake was rinsed with 20% THF in EtOAc (1.8 L).
After separation of the layers of the filtrate, the aqueous layer was extracted
with 20% THF in EtOAc (1.8 L). The combined organic layer was stirred with
MgSO4 (200 g) and Dacco G-60 charcoals (120 g) for 1 hour. After filtration,
the filtrate was concentrated in vacuo to yield brown oil. The crude oil was
dissolved in EtOAc (540 mL) and stirred at the room temperature for 20 hours.
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M5 (ESI): mz 442.0 (M#) Elenental analysis for
C24H27NOBS: Calc'd: C, 65.28; H 6.16; N, 3.17; S,

w@.28@/0eesand: C, 65.25; H, 6.29; N, 3.20; S, 7.BCT/USm00a/019951

repeat of the above experinent, the crude was further
ﬁ%la%fglll Cser t%&%ﬁ%f@&ﬁ&?%ﬁu{ignwfﬁé %i)ﬁumésefuﬁﬂg}gillﬁéﬁjwith

lheéht@nebfroetmiaard stir@d-fovam adgitidnal 64ouet dtythe heory tgrapérbture.

- Spi H 1- e . .
e, STrhic: as cpupeipd by ARgIUB itapR s RL M AyiKyS of
SO Haptank PodY (@ue ) has briedin oyt dvenaat 45 °C for 24

nmechanj cal stirrer, a condenser, a thernncouple and
Aue- The Biodngswas akiginedsas 3, beigh selid.et hyl

1, 2, 3. 4€3-18lYslr o- 1- [ (4- met hyl phenyl ) sul fonyl ] -2" - oxo
-spirqQ[4H 1-

benzaEHpNMB (ﬂJDﬁls,cﬁ@@IWﬂé)rﬁaﬁé] brss, %ﬁr%@%&@aﬂ@ ,@®s, 1H),

coo? gﬁ%)) gglpo@? gg%lg hw (1P| %Qlﬁﬁ-oif ?\rfyfllS%H) 2.60

ang 2NAB(.84 (h04B8 3 rml 23. 95 g) was added in tvvo equal
porti . The tenperature of the
react| é%'l)dppz%ﬁmk@mo)se to 12-14C after each
Eldinehtahandifsis faraitHENGol ution was stirred in an

i ce-water bath fo er addition. TLC
anal %aic%f t he ré%ggl%]nyg%%inqagé i ndi cated the

react Fgonavas coopr®esedd, 438N HMs5solution (1.5 L) was
slow y added over 15 minutes to quench the reaction.

The quenched solution was stirred in an ice-water bath

for 15 minutes and at thegy enperature for 1 hour.
80% of mst ha?ol Was rem)veé |nvacuo 'I;he resi due was

for 15cam t.@§e.dt ¢?1737%Yn$et r@oﬁ@s@ @b d,zma ta@l@UﬁOUS
Iayer WasS extiracte W e Co I ne

organi c | ayer was V\Mhﬂn%lﬂfﬁn'ﬁlaﬂdfsﬁﬂl , a saturated
NaHCC3 solution (2 L), H2Qz64 L) brlne (2 L), and

dried with @(y g

SO4H

1,2,3,5-tetrahydro-sp|ro[4H-1-benzazeplne-4,1 '-[2]cyclopentene]-3'-
carboxylic acid (7.02 mol, 1708 g) was suspended in 16 liters of methanol and
heated to 65 to 70°C. After 1 h, a solution of (-)-camphorsulfonic acid (5.61
mol, 1304 g) in methanol (10 L) was added over 30 min. The reaction mixture
was heated to reflux for an hour. The mixture was then cooled to the room
temperature and the product, (4R)- 1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-
4,1'-[2]cyclopentene]-3'-carboxylic acid (1S)-7,7-dimethyl-2-oxo-
bicyclo[2.2.1]heptane-1-methanesulfonic acid salt, was isolated by vacuum
filtration. The crude product was purified by recrystallization from methanol (20

L). The product was isolated as off-white to beige solid.
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MySg 4. After filtration and concentration, the crude
product was obtained as white sem -solid. The crude

wonrodwoosiwas used for the next step w thout anpcimstdeni99si

purification. The product could be crystallized from

EtOAc/ %a89dqdh3) to give a white solid (np 139-140
i f rhﬁecessgé?é 1H NWMR (CDCl 3, 300 MHz) 7.56 (d, J =

8 2 HZ'H MR ( DMse qsnaoawz)fma (g 1MLy, 3571, BH)IS. 3&@,,11—;

4;_31? (é)r V?Hg 3" ;ﬂl Gy ) %584 2@? 2% (n%g_%)l%@%ln{@-l) 2.51

1(n432H bp.49,( ml|ﬂ)-|l_|)2261m($H) 3tde (n?,. 12), 491(4 &Fl)flpbagﬁzrgnm)
ﬂ%""i’ﬂ) gHi 1%19% Q*j) 107‘ Si: ) Ogﬁb(llvéé’k Eg) mz 443.9

(I\/I—H) ﬁhsr(rggt)a)n/@m ygie*f or C24H29NCES: Cal ¢’ d: C
64.99; H 6.59; N 3.16; S, 7.23 Found: Cl 64.96; H,

eElgmenial agalysis feg CpHedOaBA a repeat of the above

experid@al. theccgyds. MB@Q@LNV\%% sre/ghallized from
Et OAc/ hexane (1/3) to give Ite solid (nmp 139-140

00). Eesnple 5 C, 6286 ,6.91; N, 2.77; S, 6.76.
1,2.3.5-tetrahvdro-spiror4/V-1-benzazepi ne-4,1" -r21cvc
| opent enel-3' -carboxylic acid To a 12L, 3-necked
round-bottomed flask equibmmplei’th a mechani cal

133 I§2te rQIL oIro-

1, 2, 3, Spitadé Hehhemamzebinbyidt'dR)gydlopentene]-3'-carboxylic acid

-[ (4-met hyl phenyl ) sul fony|] -spjro[4/ -/-1-

benzazepi ne-4, 1' -cycl opent -3' -carboxylate (1.1
nmol, 487.9 g) in acetic acid (950 rrL) To the solution
was added concentrated H2 (475 m in one portion.
The pal e yel |l ow sol b"éarre dark brovvn and the

tenperature of the mxture ose to 8Q0C. The '
reacti on was warned to 1 OOC and):

A solution of 4-(2-phenylbenzoyl)aminobenzoic acid (0.105 mol, 33.4g)

in 241 mL of toluene was treated with thionyl chloride (0.21 mol, 25.0 g) and a
catalytic amount of DMF (0.009 mol, 0.66 g) at 95°C for one hour and at 100°C
for an additional hour. Most of the toluene was then removed by distillation
(180 ml). The resulting slurry was diluted in dichloromethane (185 mL) to yield
the acid chloride slurry to be used in the next step.

In a separated reaction vessel, a solution of (4R)- 1,2,3,5-tetrahydro-
spiro[4H-1-benzazepine-4,1'-[2]cyclopentene]-3'-carboxylic acid (1S)-7,7-
dimethyl-2-oxo-bicyclo-[2.2.1}heptane-1-methanesulfonic acid (0.105 mol, 50.0
g) and pyridine (0.63 mol, 49.9 g) in toluene (172 mL) was treated with
chlorotrimethylsilane (0.346 mol, 37.7 g) at 0°C for one hour. At this
temperature the slurry of the acid chloride prepared as above was added to the

reaction mixture. After stirred for 20 hours, the reaction mixture was quenched
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stirred for 22-24 hours. The dark brown sol ution was
cooled to the roomtenperature and diluted with cold H

wO2(d/009819 The sol uti on was then cooled to 10C PaTAIS2004/019951

ice-water bath and neutralized to pH of 5.5 by the

ﬁgg}é’qaﬁﬁh bt é’dnl,;p fus BydMe c%eid 6o, dé‘mﬁol%d’gﬁ[%@;ﬁteoéthe

eratdre o eso tion was ha
bdichr@0eGand H27nink ) wasthmsretm)aed Hi/ distikationizt 18520 ¥nd ke -

 Poofe Pes - el Ak I im0 - £ A T8 s pergture water
fq1l1téfmol_a\)a/i/ais aaéuiaddnm mwielremma#r‘ugiu:n%ﬁ/ag icntslgd tcv\/trtégfgﬁ% THF
| Bomertine, Hie paudiRieualR bRt Waacolsaied ey B e Rlratiop.

THie filter Cak¥oab vashb) wut‘ﬁf@n”@@uméldﬂ%ﬂwaﬂbw\ﬁé‘tbﬁd VS miiSwater
stlrrec&vvlth l\%SOAr (200 g) and Dacco G 60 charcoal s

{28 neh): prf¥ drieqhn g vaqun ‘Ptt7r5a9|f6rnz4"t hENE ProgHel washas

‘qg@g@atgsaé@gﬁm,w%y@ to yield brown oil. The crude

oil was dissolved in EtOAc (540 nL) and stirred at the
room t&Mpe3-2681e for 20 hours.Bei ge solids

Fur thet RPNy e 29226 T B ls” LU, 54 p i

ahd4(di 2HPAA3 Bn,HoUr 2.08t(m, Hel) r@aﬁmuresrrp@t-la)t 6126 (biTh®. 4H)

e B3 3 0P 2B Bolth 2 e o e

in, 2&Nd dried in a vacuum oven at 45 OC for 24 hour s.
The p wa tajn as a beige solid. np 162-164C
1H NNW@EPS‘"’%%W@% 86 (br s, 2H), 7.04 (m 2H),
6.76 (s, 1H, 6.73 (m 2H), 3.16 (m 1H), 3.05 (m

1H), 2.80 (dd, J = 41.9, 13.6 Hz, 2H), 2.60 (m 2H),
1.81 (m 4H NS (ESI): mExempled (M) El ement al

anal ysi g : rho

5.76 Found: C, 73.82; H, .
(dimethylamino)ethyl]-1 ,2,3,5-tetrahvdro-sp|ror4H-1 -benzazepine-4,1'-

[2]cyclopentene]-3'-carboxamide benzoate

A solution of (4R)- 1-[4-[([1,1"-biphenyl]-2-ylcarbonyl)amino]benzoyl]-
1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1'-[2]cyclopentene]-3'-carboxylic
acid (0.085 mol, 46.12 g) in toluene (460 mL), was treated with thionyl chloride
(0.116 mol, 13.81 g). The reaction mixture was heated to 100°C and stirred for
2 hours. The reaction mixture became a clear solution. Toluene and the

excess amount of thionyl chloride were then distilled off. The resulting crude
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Exanple 6 (4R)- 1.2.3,5-tetrahvdro-spiror4/
-/ -1-benzazepi ne-4, 1" -f21cycl opent enel -3' - carboxylic

weaedasoofstd ?) - 7, 7- di met hyl - 2- oxo- bi cvcl or 2. 2. heprases0d/19951

nmet hanesul fonic acid salt C02H

1 5-tetrahyd b ' - I
SERAARGE Vs O BohpIa b e &t AFMBROTIBI BN 78 EIOALILS
wﬁpao@ ??ah@ aded I £58uMdn BIEN%ﬂ-rdjﬂhetﬁdehﬁ@tWﬂammeQﬁ 106

, a solution rsul fonic

G b andbiemyianacds 025w i) oy (b ML 0™C.
ems lomnﬂxtwﬁ:@aé @ﬁwéa Qo BP &Y cﬁwe‘”ﬁo%r'&ﬁ@ttl‘?éjn a@erfcﬁ&a With

for an hour e mxture was then cool ed he room
egugeIsaydrechiortt adice(19r%dli2.0 g)4 Rjter separatlon of the layers, the

bodectsTal AN 5Rh Rldbus LoduMSHERRER (9%, 137.0 )

opent éne arb I'c’acl
(ai8)the pA-dd itime mintlire becr oG] arymhd)[lo The aqueous Iayer was

Pl CERhT0AL L ¥ BT ER plgfWinRELErT Sutate ooyt et the
polvehti vess dﬂytllreeajfmsty&l!di azaldtion of trmmmmmbdlumlals(aa@eé_base. To
LSS 5 58 Sk Ll D e s 017
(ﬂ@l 2b*"b1 g)ﬂnﬁoﬁ\m B(ﬁH)) g 6T88 ptsducl hs pﬁecﬂpdrta(éﬁ aftar slitdng at
@.f)C foz 15]’!9U( ﬁpd QQDC fg 44170L(r§n }_%g)oreczp@ge (Nﬁlﬁ }_plef-[l} collgc@%rgy
('£6uui‘=r}'9|ltraﬂor94an(dr8nea"ﬂ a vlalczl)&ﬁ'm(d%n 2bo°d 14 6(Hbur2Hrhe

75 (s, 3H) NB (ESI): niz
MUQ’[‘Q/WPE‘E%%?\ itegalidlysi s for C2 H33NOBS: Cal ¢’ d:

3,8%3180%5603@%&%; 95; S, 6.74 Found: C, 62.86;
S, 6.76. Exanple 7

TH NMR (DMSO-ds, 300 MHz) §10.30 (s, 1H), 7.94 (d, J = 7.0 Hz, 2H),
7.80 (m, 1H), 7.57 (m, 3H), 7.47 (m, 4H), 7.33 (m, 8H), 7.11 (m, 4H), 6.67 (br t,
J = 8.0 Hz, 1H), 6.44 (br s, 0.6H), 6.10 (br s, 0.4H), 4.68 (br m, 1H), 3.26 (m, 3
H), 2.82 (m, 1H), 2.50 (s, 2H), 2.46 (m, 4H), 2.26 (s, 3.6H), 2.19 (s, 2.4H), 1.89
(m, 2H), 1.54 (m, 2H) |

MS (ESI): m/z 613.0 (MH")

Elemental analysis for C4sH46N40s:

Calc'd: C,75.18;, H,6.31; N, 7.62
Found: C,74.92; H,6.19; N, 7.43
Example 9

4-[(Biphenyl-2-carbonyl)-amino]-benzoyl chloride

O O
O
N
H
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(4R)- 1-r4-f(.1' -bi phenvP-2-yl carbonvGam noi benzoy - i
,2,3.5-tetrahvdrospiror4/

weoheds/oesizazepi ne- 4, 1' -r 2| cvcl opent enel - 3' - car Baxjuise®4/019951

acid A solution of 4-(2-phenyl benzoyl)am nobenzoic .

201, bW b0 b8, BUGEFGony e

c@Oahl) was stiradhat robmDdApétat@reDvenlight@ndahe exass EEICEor:
h d at 00C f diti | ... .Mast of
R G veRe elbeds BirssuRiodip S BPhp ol P arb Rk cobBs af o
'(W’Efbl owasiu I'IIHerth wéslﬁléyolvm[nghéﬂﬁlyl%de Igﬁlodldé I(ldsmm;nureg@ @Rb&/ly
t o e acid chjoride slurry to be us
gl abegision S i SaBah EaRibh Sapinztgie (20
|OJ’(3 ﬁf&)l)@‘nd(tﬂ&ylaﬂnn?e 8L €0. ﬂ@@)’rﬁil)%ﬁdl\%[d idimethylene

enzazepi ne-4, 1 2]cyc|opentene] 3' -carboxylic
a@l"?f'd@l 400 mL—,) The resultlng mixture was stirred at room temperature for 4-

gs g@}irgbl(na%va@é@(sbb glv@as[ e?%d%dllﬁ%%%@ r@r?@éﬁ@ﬁ%@u HeONi
AL Iglayendries g\é&ié\ﬂqaﬁzzamshaqunﬁ mwdvuridﬁr reduced

L r I :
FRESRS THELCHARG e WRre s wit el bl pfB LA yield
dghetoyl @Eblphemdfkwrasnsdbwmqhbsnmaﬂ@as adan belid: eact i on
mxturng ‘IAéd é1a%’t|rred for 20 hours, the reaction

m xt urePinas quenchedby addi ti on of aqueous

hydr ochl or|c acid (16 % 0.4 nol, 83.0 g). Mst of the

di chl b .
o o PRI R ol b7 e SEE e
ibenBb&te (285, O 1M) ot CH&@@H@O@\mu)mas di@nip edided BENNESH (100

A lringdfids BRRERaRI 2 SoHaS BRtontan it Bevad e fieng.

wasthaiid] estreshobyd \aaaeruﬁuﬁctéd praks e, théhwlidid bt@@lv@@hmzo
et hangl / wat e

h f
A0 et Ho el sttt b ha ol Sty I miixtvese
ml& sgﬁbd aTFt%n@lé?ﬁp@r?Hﬁ@%/\éélﬁﬁmhﬁﬁ tl?esre%[]ltlﬁ ﬁ/\rh\itﬁlsbﬁfd
SOl |

Pgecqi,q}es qqyegte(:lsandlqrbed te y@,&d éﬁblpj}qpyl -2- carbonyl% amlno] benzmc

acid as a white crystalline solid.
MS: m/z (M+) 318

The 4-[(biphenyl-2-carbonyl)-aminol-benzoic acid (34 g, 0.1 M) was
stirred in thionyl chloride (260 mL) with gentle heating (40°C, oil bath) for 4
hours. The residual semi solid was diluted with toluene and filtered to yield the
title product as a white solid.

m.p. 148-150°C.

Example 10
(1'R)-N-[2-(Dimethylamino)ethyll-1-[4-[(2-flucrobenzoyl}aminolbenzoyl}-1,2,3,5-

tetrahydrospiro[4H-1-benzazepine-4,1'-[2lcyclopentene]-3'-carboxamide

phosphate
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7.44 (m 2H), 7.33 (m 7H), 7.06 (m 4H), 6.66 (br s,
1.6H), 6.23 (br s, 0.4H), 4.76 (br m 1H), 3.34 (m

woRoesopo8d (m 1H), 2.50 (m 4H), 1.91 <m 2H) pcT/US8004/019951

(m 2H) MS (ESI): mlz 543.4 (M#). Exanple 8 (4R)-
144-KH , 1' - bi phenyl | - 2-yl car ponvnam nolbenzov P-/V-T2-
(dlnethylan1no)ethv -1,2,8 5NL§L(abvdro spi rof 4/

-/ -1-benzazepi ne-4, 1' - r21dvclopellt enel -3' -carb

oxam de benzoate A sol utign of'(4§) P% [4-T([1

, 1' - bi phenyl ]-2-yl ¢ ).ghi no] benz oyl ] -
1,2,3,5-tetrahydro-§ o[ 4%/ - 1- benzazepi ne- 4, 142] cycl o
pent ene] - 3' - car boxy i/d (0.085 nmol, 46.12 g) in

tol uene (460 nlL), was trieated with thionyl chloride
(0.1 16 nol, 13.81 g).o%‘@\acto ongm xture was heat ed
to 1000C and stirred for gl The reaction m xture
becane a cl ear solution. Tolue ;l\‘t he excess anmount
of thionyl chloride were then i's ed of f. The

E i.ng crudeacid chloride was dissolved in a
n?i# of dichloromethane and Et OAc (1/3 ratio, 400

g) and-amitesbénzor 6 (#0.08, 0f46 mol) was suspended in toluene at
Lﬁ/hﬁu di met h I am noet hyl am.ne 7 nd
t

SO [ERPREIYTS: @yﬁdwsKSO §6®1ggﬁﬂﬁlmp'tweﬂ@d@a@9nétf@

ahixtlrd vids. stiffed @(%Cﬂdoﬁf‘temdgrél[u% 1‘6???5 %tht@@d TAE r@actiofC
for one hour and then quenched wit ueous

HybEBe Masrthen geelad ta ° G/@n@lsdomt@)ﬁethws ane @@p@gai 2anolpwas

thRiebay@eealilth rﬁ&l{ﬁ'@ %s'sﬁ%@& algec Hr%@trﬁ st ?&Hﬁtﬂ'}‘éf 2-
sodi um hydroxide (27 % 137.0 g) until e pH 0

fueteheazeehlpddeafZuttio. 10 146rmel)ak trloers Wasy thenvadded within 15
er?%[lfé%t qule%gﬂﬂtl#%f%ﬂ % &lr%)d A cabt ‘Fg i tuH'.l 'g}géj%e%g{lon ‘

fate. Abou vent was
tvmewttﬂr@hed with lﬁQIUQQUS)hdeh@WIDHIQ #@id pnddiilctedagtheethara (100

AL TP SRR O Rl 6 B9800, F55800e g
ihe_aEtd_GA(BS(’GGG. IBD ginutdheT pr cchotion weduner\eas thiehatoetbdatb e
$6dth rtérﬂger%tture, resulting in the precipitation of a white sold. The solid

product was isolated by vacuum filtration, washed with water and ethanol, and

dried in a vacuum oven to yield 4-(2-fluoro-benzoylamino)-benzoic acid as a
white solid. ‘

The solid 4-(2-fluoro-benzoylamino)-benzoic acid prepared as above
(127.22 g, 0.105 mol) was suspended in toluene (650 mL) at the room
temperature. Thionyl chloride (1.5 mol eq.) and a catalytic amount of DMF
were added and the mixture was heated to 100°C for 1 h until the suspension
became a clear solution. The reaction solution was concentrated in vacuum to
yield 4-(2-fluoro-benzoylamino)-benzoyl chloride, which was diluted in
dichloromethane (350 mL) for the next step.

STEP B:
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60C for 1 hour and 20C for 4 hours. The precipitate
was then collected by vacuumfiltration, and dried in

we 20@moespoven at 60C for 16 hours. The producPCnas2004/019951

isolated as a white solid. np 180-185 0OC (deconp.) 1H
NMR ( DMSO- Cz6, 300 MHz) d 430 (s, 1H), 7.94 (d, J
7.0 Hz, 2H), 7.80 (m Q@ .57 (m 3H), 7.47 (m 4
7.33 (m 8H), 7.11 (m 4H), 6.67 (br t , J = 8.0 Hz,

b

1H), 6.44 (br s, 0.6H), 6)10 (br s, 0.4H), 4.68 (br m
1H, 3.26 (m 3 H), 2.8 2.50 (s, 2H), 2.46
(m 4H), 2.26 (s, 3.6H),\2. : , 1.89 (m 2H),
1.54 (m 2H) MS (ESI),/mMX 613.0 (MH+) El enental

anal ysis for CA6LABNGCG: ; 75.18; H, 6.31 ;
N, 7.62 Found: ; .19; 7.43 Exanple 9
4-f (Bi phenyl - 2- ce p ' ) chl ori deA

m xture of 2-biphe [ g, 0.13 nol)
in thionyl chloride (802 . )~ d..at room

t enper at ure over ni ghtOand F renoved
under reduced pressure to | - 2- car bonyi

chloride as a yellow oil. TF i TNWas™~@i ssol ved i'n
nmet hyl ene chloride (60 mM _) and sHowy added t hr ough

b eADHR Bhei R0 M A 1 s i st
m2,3, SQeftﬁiﬁyanS))lrd[ns-sbbeanbzepmem m'y[tz}yyelophmtene]e@ cadaixylic -
Peipfap i b Reinoly s S aded bt (0BH a5 Rk
astipsraturble Pyagine $6.0ene stppaasiaddd did’dethé}rlﬁﬁﬂu?e kthyed at the
R Cas e bR L BPE Ve BRLSafi vo
dhkdiimetlyREaN& (B3 didl @d.)viasyadled. The mixture was stirred at 0°C
for 30 minutes. The 4-(2-fluoro-benzoylamino)-benzoy! chloride prepared
above (1.0 mol eq.) was added within 15 minutes. The resulting mixture was
stirred at 0°C for 2 hours and then quenched with aqueous hydrochloric acid
(32-34%. 40.0 g, 0.42 mol). The solvents were distilled off at 65°C. During
distillation, the product precipitated as a white solid. After cooling to the room
temperature, the resulting solid product, (4R)-1-[4-[(2-
fluorobenzoyl)aminolbenzoyl]-1,2,3,4-tetrahydro-spiro[4H-1-benzazepine-4,1’-
[2]cyclopentene]-3'-carboxylic acid, was isolated by vacuum filtration, washed

with water, recrystallized from ethanol/HzO.

STEP C:
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nmet hyl 4-[ (bi phenyl - 2- car bonyl ) - am no] - benzoate as a
tan solid mp. 160-1610C To a stirred solution of the

worbdsyoosds [ ( bi phenyl - 2- car bonyl ) - ami no] - benzoaCe®/US3004/019951

g, 0.11M in CH3OH (400 nL) was slowy added 6. 6N NaCH
(100 mL). Stirring was contélnuedtill all solids

di ssol ved (about 6 houpsg) .- The nethanol was renoved
under reduced pressure, e solids dissolved in HO
and concentrated HCl was $lowy added to the stirred
solution. The mixture wgg’stiyrred at roomtenperature
overni ght and the resul tyn ite solid precipitates

4-[ (bi phenyl - 2- cay 1 no] - benzoic acid as a
white crystalli [ b iz (N% 318 The
4-[ (bi phenyl - : ' '
0.1 M was stirre
gentl e heating (400C,
residual sem solid v@s di
filtered to yield the titlg
m p. 148-1500C. Exanple 10
L/ -r2- (D net hyl am no) et hvn- 1- r 4- r&Q fl uor obenzovnam no
| benz

orr ol PiosieRl preparen asdnSien B 2bove 498 5o i 08ALRRY was

asrubpémm t@b@ﬁ@ (es0a SRR réomAedisernunee My elslbddd @00 Mol
was sus ended in tol uea at .the roo
igavaated to

teéﬁp@da@ eetélytwmoamh W wege gddgd gag thgmixt

0@ E R TThadrlinl WRSuBhéhdietbadanid e 2@ RolugsmeThé gbwent
for 15 mnutes. The reaction m xture was then cool ed

weasphen Aemeygbinoeerwattayield MrF@"@gBOfaﬂ'@g agid£higride nraduct,

which was diluted in EtOAc (400 mL) and used in the subsequent steps without

further purification.

STEP D:

In a separated reaction vessel, N,N-dimethylethylendiamine (8.72 g,

0.098 mol) was dissolved in EtOAc (250 mL) at the room temperature.

53



10

15

20

25

30

added. The reaction m xture was stirred at 00C for 30
m nutes. A solution of 2- fluorobenzoylchloride (23.14

wQ,2065/00d89 0l ) i n tol uene was then added w t hi RCTAIS2004/019951

m nutes. The resulting mxture was stirred at 00C for
1.5 urs. ion uenched w th agueous ~.
e BRI O SeiofBdh B e A e RS iy ano
Aﬁttr&rq o BO Mimn@edt Thé E(éluﬁ@ﬂbt sapenlatide prefparedlds nm swp €s,
the m xture was, ted to ute

s (i el RACs PGt 15 rRtEb oThe feating

L pRRGeatay firredast Pt k1.5 noh.&earmméh guémne@wﬂf adquedhst e
sold. The solid product was isolate vacuum

f hydreehierimacigha § Re tpYRIS WeTReReparaied aed Hﬁq@uan'aﬂﬁyea Wegd
' ékt:%c M#H@\Mﬂ\e%de%ué’ 'hzbr%c loric acid (32:34%, 8.98 g, 0.246 mol).

uor o- benzoyl am enzoi ¢ aC| d as
sfha @lommhed equeelsqayer- waaﬁ&aie% wiith @ﬂuawmsgdum rhzdliooslde

gél?sl,%gﬁ d.gﬂ‘?l{hﬁedql*?%lag 8"?‘85@5&7&3? %g?arpg (Iaélrgér t'ﬁgh )1 0"%he agueous

ol uene oom t enper at ur e.
Tayernyas @htamtedjtwu(elwmw BtDA@(RO0 rab)l Ehecenrabiped ormayer

Rhas Yfed Gl sBHLAES e lohSo Bl M SR nR ek ran
Tdmerespam:dmgmrmel pubdlLat, ( AR$1qQQQG'EMmebMOyhammolhﬂmzbw] -N-[2-

e TR 2SR P SRR r - ¢ e

r[gyc cisp&menSTERaR dxamide; RarMtgided agahiofvivessaid, the

(1R)-(-)-canphorsul fonic acid salt of

1, 2 3, 5-tetrahydro-spiro[ 4/

-dTEp kenzazepi ne-4, 1' - [ 2] cycl opent ene] - 3' - car boxyl i c

aC|d 50.0 g, 0,105 nol) was susFended in to] uene ?
fetriede Fpine REAGHS! mnaéed 51N dieRe’ BBOS (ol @f-§16

VPﬁ@I) ﬁf@g%%s@ﬂl@d‘imﬁ}ema?hbli(fﬁOSﬁL)rér%@éteé fe7deeomvater (~1.5 mol
tenperature he m xture was then cool ed t

@@10 va@ﬁja@q*ﬂdor/bﬁ@luh@t ﬁfyFP*LqSPHﬁ'éC 2¢d $0.84noleq..)bagad Oﬁd"dl%d

8RR R g ) pacarmons iy ues
followed by the addmonyof methyl tert-butyl gther (200 rInL)eun%rl ’?hpeasro?utlon
became cloudy. The mixture was cooled to the room temperature and the salt
of the title compound (4R)-1-[4-[(2-fluorobenzoyl)amino]lbenzoyl]-N-[2-
(dimethylamino)ethyl]-1,2,3,4-tetrahydro-spiro[4H-1-benzazepine-4,1'-
[2]cyclopentene]-3'-carboxamide phosphate was precipitated siowly and
isolated by vacuum filtration after 16 hours as a light beige solid.

mp 148-158 °C (decomp.)

H NMR (DMSO-ds, 300 MHz) §10.50 (s, 1H), 8.1 (br m, 1H), 7.56 (m,
4H), 7.33 {m, 3H), 7.12 (m, 5H), 6.69 (m, 1H), 6.54 (s, 0.6H), 6.14 (s, 0.4H),
4.73 (m, 1H), 3.35 (m, 3H), 2.80 (m, 3H), 2.59 (m, 3H), 2.52 (s, 3.6H), 2.45 (m,
2.4H), 1.91 (m, 2H), 1.55 (m, 2H)

MS (ESI): m/z 555.4 (MH") |
Elemental analysis for CasHssFN4O3°H3PO4:

Calc'd: C, 60.73; H, 5.87; F, 2.91; N, 8.58; P, 4.75

54



10

1

N é)]

20

above (1.0 nol eq.) was added within 15 m nutes. The
resulting mxture was stirred at O0C for 2 hours and

wohers/ogesamched with aqueous hydrochloric acid e8RARA/019951

40.0 g, 0.42 nol). The solvents were distilled off at
65C. [Ruhag di sl 4d ahiig 1$hfzps543‘NJ%t54”FeQ'53ﬁtat ed as
a white solid. After 'coo 'f'o t'hé room’t enperature,
the resulting solid product (4R) - 1-[4-[(2-

f 1 uorobenzoyl ) am no] benzgyl ] - £ 3, 4-tet rahydro-spirof
4H 1- benzazepi ne-4,1' - ntene] - 3' - carboxylic
aci d, was i soBaetHohy4-widenzoid ddiditietny] esished Wi t h
wat er, recrystallized frmada anol /H2q . STEP C:. The
solid.product prepared as ep B above (40.0 g,
0.082 nol) was suspended J toI uene (350 L) at room
tenperature. Thionyl ch (2.0 nol eq.) and a
catal ytic amount of DM added and the m xture was
heated to 1000C for 1 hov bmd he suspensi on becane
a clear solution. The sol \ent was then renoved in
vacuumto yield the corredtyndi ng acid chloride

pr oduct i C s diluted i and

e he Shisaatea raneio e insk e N sl er ekt it and
21E0 ML a'daltlénf’f@rﬂﬁ,ul a8 GharREtifN3- %g@@ﬁ&# mtrobenzmc acid (122
L/ L/- dlmethlethylend|amne(87 098 rmlz was

g 386108 acsianedeageptarage) 14iL)and Rwstered K2COs (185°9). To
tttﬂé"@ﬁrrré’& é'u@pe-ﬁ%ioﬁtd"i%la@msﬂﬁat@ 137 H‘I?_' wefd- Qdd‘é@%ré}ﬁd@é ke

the m xture was cool ed to 00C and stl rred fo
FHERANSION Whesiyerdatirepmdemperaiurerfpot d B@nﬁrfU}S%ﬁde dewa"ﬁrfﬁe
%@Qoﬁcé\lﬁpé@d (u]rd& rEHﬁJce%qpr)eséLﬂe ES QhGuWR tRE Q@I@rﬁ@ (EQ I730

m nutes. The resulting mxture was stirred

frdr) tlafEfW&d © 28d- havkar qruséwgtﬁédw wasagded y4th Stlrrmg The
EVeQ:" acﬁl i ﬁr‘o‘au@tcvl/% coTIESteh gﬁﬁat}@ﬁreﬁds iAlvadudh %o bb&in

yer was extract once wt agueous
H;ajhtmqrmowdaaaajwt]wcmwhr@.s%dg, 0.246 nol). The

combi us layer was treated with aqueous sodi um
hydr o')?‘i%ggé-'éé C ‘

MS (M + H)* = 212.1
"H NMR (400 MHz, CDCl3) 8: 7.77 (d, J = 8.3, 1 H), 7.68 (d, J = 1.5 Hz,
1H), 7.63 (d, J = 8.3 Hz, 1 H), 3.94 (s, 3 H), 3.90 (s, 3 H).

Example 12
4-Amino-3-methoxy-benzoic acid methyl ester
CO,Me

OMe
NH,
To a 2-L, Parr high-pressure hydrogenation bottle (glass rated to 80 psi)
was charged Pd/C (10 wt% on Cafbon, 5 g), EtOAc (800 mL) and 3-methoxy-4-
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Woi20d5/0B0sSDAC (200 ml ).

solution until the pH value of the m xture becane

| arger than 10. The aqueous | ayer was extracted tw ce
The conbi ned organi c | aper/Usam4/019951
dri ed over sodiumsulfate (50.0 g). After filtration

SHp R P 20 ST R v

(mar@dwlltram (80) eihork §-Phrr apparatus. Charging Hz was continued

el sent Shee P la HrieSute BERERAS Blshfi This taek an
@ﬁmmmtat%lysa&dﬁs HSTER fEaciitvewas sHekemnonan pdditdonal 0.5 h.

GG Bre b pae ison R e glon MU aE UGBS MR P et 0

Wit Slivelsokndofk p?éblﬁlta\t‘@cﬁp@aﬂeﬁend%lﬁéﬁlybb%dqﬁrough a short

phosphoric acid based on the ass

thesl GiGedite. gnd s yd wﬁhrEéPﬁ\&n JihevebveRtias CXEPOTBGE to Yiela 4-
Wb 30 hw Héﬁfo c %ah'nce&ﬁgil di¥ertdies @ff bign of net hyl

felt- buty until the solution becane
cl oudWS (Eiectia spray, @O&&lye@mﬂeéd'\db"t)hgz bom t emper at ure

?zg) g hﬁ[%((ﬁéﬁ ‘Vﬁ-%r‘ otljdl Icfam nd]Jbean 17]H%\I-1 13 ), 745 (d.J

(=dit meD vl Hyr6168)(elf thyld. 4 1H221 3)44 eet(s,ahM 3o (s, Bd])4BI86-(be3

|g_ﬁ)azepl ne-4,1' - [2] cycl opentene]-3'-carboxan de
osphate was precipitated slowy and isol ated by

vacuum filtration after 16 hours as a |ight beige

solid, np 148-158 C (dec NVR ( DMSO- Cy6, 300
MHz) 10.50 (s, 1H), 8.1 %g&)ﬂe—ﬁ» 7.56 (mq,4l—|), 7.33
hlofo-b%Iuofd-behloyidmd)-8imethbiy-béntolc 4cid mbtiHiester

. IH), 3.35 (m 3H), 2.80 (m
3H)1259(m 3H) 3.6H), 2.45 (m 2.4H),
1.91 (m 2H), 1.55

oH) M5 (ESI): nfz 555.4 (NH+)
El enrent al anal ysi ©F o 5FNACBH 3PO4:

O

Cl

Ir=z

MeO

F

A dry, 3-L, 3-necked, round-bottomed flask equipped with a thermometer
and addition funnel was charged a solution of 4-amino-3-methoxy-benzoic acid
methyl ester (96 g, 0.53 mol, 1.0 equiv.) and EtzN (88 ml, 0.64 mol, 1.2 equiv.)
in CHoClo (1.2 L). The solution was cooled to 0°C by an ice bath and 2-chloro-
5-fluoro-benzoyl chioride (110 g, 0.57 mol, 1.05 equiv.) was added drop-wise
over 40 min at 0°C. After the addition, the reaction mixture was stirred at 0°C
for further 1.5 h. ‘T‘he organic layer was washed with brine three times, dried
over MgSOy, filtered, and evaporated to yield 4-(2-chloro-5-fluoro-
benzoylamino)-3-methoxy-benzoic acid methyl ester as a white solid.

MS (electro spray, positive mode), (M + H)" 338.0.
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Calc'd: C 60.73; H 5.87; F, 2.91 ; N, 8.58; P,
4. 75Found: C, 59.82; H 6.13; F, 2.94; N 8.54; P,

w0 .2806/00081FExanpl e 11 3- Met hoxy- 4-ni tro-benzoi ¢ R’CTAS2004/019951

nmet hyl ester A 5-L, 3-necked, round-bottomed fl ask

LSRN 000 0

(%28 (ad, D=8%4, MOF Hz, acHat am@ (dr elagﬂathzgﬂald)a 7.55 @d| ) -add, 3.0

LS R o o 83, U L el 1 B CHEREBRASR . 309

SiSBef)si on was sti rred at roomterrperature for 18 h
and fi'ltered. The filtrate was concentrated under
reduced pressure to about half the volune (ca 750 ni),

transferred to a 3-L beakgy q1yater (1-L) was added
Wth stirring. The precipita e pr oduct was col | ected
by filtra A-chlorg ‘ § ‘ ethmy-hanzeigacid tle

conpound as a whi t e cpyptal line SO|Id np 87-88C M5 (M
+ H+ = 212.1 1H NWMR {400 MHz, CDCI3) d: 7.77 (d, J =
8.3, 1 H, 7.68 ( = 1.5 H, 1 H, 7.63 (d, J =28.3
Hz, 1 H, 3.94 (s, 90 (s, 3 H. Exanple 12

4- Am no- 3- net hoxy- benza i d npdhyl ester Ove NH2 To
a 2-L, Parr high-press drogghati @n bottle (glass

{ (10 wt % on Carbon, 5
g), EtQAc (800 nlL) anﬂﬂ%)rreth y-
met hyl ester (120.5 g, 57 nol). eaction mxture
was charged with H2 (30 psi) on a appar at us.
Charging H2 was continued carefully [Several tines
until the pressure remained steady.gThis took

LiOH (14.1 g, 0.59 mol, 1.1 equiv.) dissolved in H20 (200 mL) was
added drop-wise over 45 minutes to a solution of 4-(2-chloro-5-fluoro-
benzoylamino)-3-methoxy-benzoic acid methyl ester (180 g, 0.53 mol, 1 equiv.)
in THF (1800 mL) at room temperature. The reaction mixture was stirred at
room temperature for 16 h. The solvent was evaporated under reduced
pressure and the residue re-dissolved in water (ca. 3 L). The insoluble solid
was filtered off. Under vigorous stirring, the aqueous filtrate solution was
acidified with concentrated HCI aqueous solution (37%) until pH<2. The
resulting white solid precipitate was filtered and washed with water. The wet
filter cake was then transferred to a flask and dried on rotary evaporator under
vacuum at 50°C overnight to yield 4-(2-chloro-5-fluoro-benzoylamino)-3-
methoxy-benzoic acid as a dry, fine white powder.

MS (electro spray, negative mode), (M- H) 322.0.

"H NMR (400 MHz, DMSO-d6) &: 12.90 (s, 1 H), 10.01 (s, 1 H), 8.22 (d,
J=8.3Hz, 1H), 7.65-7.45 (m, 4 H), 7.45-7.30 (m, 1 H), 3.88 (s, 1 H)

Example 15
4-(2-Chloro-5-fluoro-benzoylamino)-3-methoxy-benzoyl chloride
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approxi mately about 3 h. The reaction was shaken for
an additional 0.5 h. After the hydrogenation, the

woeaastioer1om xture was diluted with ethyl acetaPeTis2004/019951

di ssol ve sonme of the precipitated product and directly
passed through a shortspad of Celite, and washed with
Et OAc. The sol vent wag evaporated to yield 4-

am no- 3- met hoxy- be c acid nethyl ester as a white
solid. M5 (electro’spr sitive node), (M H)+
182.1. 1H NWR (400 MHz, ) d: 7 55 (dd, J 8. 1,
1.7 Hz, 1 H), 7.45 (d, ,1l®|,666(d J =
8.1 Hz, 1 H, 4.21 (s, 3 H, 3.86 (s, 3
H) . Exanple 13
4- (2-Chl oro-5-fl uoro- %%Qoyl afd no) hoxy- benzoi c
acid nethyl ester A dry, 3-L, 3-nes round- bot t oned
flask equi pped with a thernoneter and addition funnel
was charged a sol ution of 4-am no-3Znethoxy-benzoic
acid nethyl ester (96 g, 0.53 nol, E 0 equiv.) and

Et 3N (8&-cHioroth- Buomnjenzdylﬁmm)-mm)ethony—ﬁbmma@di (P52.9.0.45

2001 G eq et Dl o L@y DG ) 8¢ pgpea

1OQ§lyl€tm\'Lbrhde) 78y, @mﬂodmm)eqwlﬁemseﬁdé@dmmmé 006(30
After the addltlon the reaction m xture S

SPInoiRs #9Ct diek GPINO The STt AR PR e TRRSRDG
vvntxfmre wégeuﬁmres%nbu %?Poorﬁ'iérﬁﬁer@ﬂﬁé fdv@%wxh& isblvBh€4hd any

and evaporated to yield

ainreagied exaylsshigriderwase exep pratachie)vield aphitesselidpehishwas -

;
S  £5565 2o Ol M Bl O

chryg 843Mcxp Sifludro-b8nsdylgrdino} 3=m&thaxydenzoyHyhlorideras & ddhite
d84 1.7 Hz, 1 H, 7.60 (d, J =1.7 Hz, 1 H), 7.55
( g J =8.4, 3.0Hz, 1 H, 7.45 (dd, J = 8.4, 4.8 Hz,
1 H), Thelile toiripo(ng whslBglated @ubétantidlyHiee & bYBrodsicts3hid)

have the ortho and/or. para positions to the methoxy group halogenated. The

terms “substanﬁally free of byproducts” in this context mean that such
byproducts are not detectable by HPLC.

MS (electro spray, negative mode), (M - H) 339.9

'H NMR (400 MHz, CDCl3) &: 8.97 (s, 1 H), 8.71 (d, J = 8.6 Hz, 1 H),
7.91 (dd, J = 8.6, 1.9 Hz, 1 H), 7.60 (d, J = 1.9 Hz, 1 H), 7.57 (dd, J = 8.6, 3.1
Hz, 1H), 7.47 (dd, J = 8.6, 4.8 Hz, 1 H), 7.21-7.15 (m, 1 H), 3.99 (s, 3 H).

Example 16
(4R)-1,2,3,5-tetrahydro-spiro[4H-1- benzazeplne-4 1'-[2]cylopentene]-3'-

carboxylic acid
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Exanpl e 14
4- (2- Chl oro-5-fl uoro-benzoyl am no) - 3- met hoxy- benzoi c

weaedah/oeosdk (14.1 g, 0.59 nol, 1.1 equiv.) di sseCvas2004/019951

H2O (200 m _) was added drop-w se over 45 minutes to a
solution of 4-(2-chloro-5-fl uqﬁobené | am no) -

3- net hoxy-benzoi c acid nethyl eSge %{80 g, 0.53 nol,
1 equiv.) in THF (1800 nlL) at rogmtenperature. The
reaction m xture was stirred at _goom tenperature for
16 h. The sol vent was evapor atgd uxder reduced .
pressure and the residue re-di'§ ed in water (ca. 3
L). The insol ubl e sol¥anye et/ed of f. Under

vi gorous stirring, tlhe aqueous Niltrate solution was
acidified with conceéntragled HCl /aqueous sol ution (37%
until pH<2. The resu g WyiLi-€ solid precipitate was
filtered and washed with wager. The wet filter cake

was then transferred to a flask and dried on rotary
evapoiraa rnaghedrs- haouuﬂnbattomed:ﬂevleﬁttﬁcbwiﬁh ﬁ@ aifipaimp stirrer,

%I‘iﬁZ% 4{ g-t%Fa?ﬂyd kofﬁ%@%ﬁe%%o a@% %oéw%p(e'ﬁf ﬁ% cés}%pg)&'cﬁmd-

eRAS)\7e7 -tintkhyl- 2(Mo-b1):yc3t2[2 Z)1]hé|b1ahmﬁle(th@0}asm¥lznate (500 g,

T RLO YO SRR YO

Hbout33-48 With ad atiffitibx umpek séb'urated aqueous NaHCOs solution was

Gt sl she RO Wil POOY oCBEa b L REh D REe ARy

%mﬁ |rﬁlxﬁﬁé dtifrddora. h. 0A|435rdmémmé s&ﬂtﬂlhg/m)atem&rﬂhs mﬁktdmllwas

haroitiegs Qf%ﬂhe bgyeas %ren%ﬂp(arat% ae%%asuexfaag hg efracted
Q\rtﬁmmcﬁ,ﬁ (0¥ ¢5o #) WﬁéfcsﬁbﬁtedQﬁgapﬁéta%r wdd ut.e@w|ththa@so4,

ermve he reaction m xtur

flmrﬁﬁandsqom@r&ﬁtg@ tq )aelﬁu flsarae?r%ﬁd?*éaffy@fo §P'5°[ﬁH ‘frhe
Peh2RbirRMI 1 a{@}ﬁyﬁ%ﬁ%&ﬁg QSF%WHC %Hms'céjﬁaﬁk@rﬁy solid.

evaporated to te solid
To the remalnlng starting material, the process was repeated again until

all the salts were completely converted to free acid.

All of crude (4R)-1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1'-
[2]cylopentene]-3'-carboxylic acid was combined, suspended in EtOAc/hexanes
(1:1) stirring overnight at room temperature and then filtered to yield (4R)-
1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1'-[2]cylopentene]-3’-carboxylic
acid as a gray solid in 88% yield.

MS (electro spray, positive mode), (M + H)" 244.1.0.

'"H NMR (400 MHz, CDCl3) &: 7.09-7.01 (m, 2H), 6.76 (t, J = 6.3 Hz,
1H), 6.77 (s, 1H), 6.72 (d, J = 7.6 Hz, 1H), 3.17-3.14 (m, 1H), 3.07-3.05 (m,
1H), 2.82 (dd, J = 53.3, 13.64 Hz, 2H), 2.71-2.54 (m, 2H), 1.92-1.68 (m, 4H).

Example 17
(4R)-1.2,3.5-tetrahydro-spiro[4H-1-benzazepine-4,1-[2]cylopentene]-3'-

carboxylic acid ethyl ester
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further dried on a rotary evaporator under vacuum at
400C overnight to yield dry

WO-2(@3/000d10r 0- 5- f | uor o- benzoyl am no) - 3- met hoxy- BemasY04/019951

chloride as a white solid. ' The title conpound was
i sol ated substantially free of byproducts that have
the ortho and/or- para positions tg the methoxy group
hal ogenated. The ternms "substafdjally free of
byproducts” in this context nmean|that such byproducts
are not detectable by HPLC. MS (kel ectro spray,
negative node), (M- H 339.9¢H NWR (400 Mz, . CDCl 3)
d897(s 1H)1871(d Hz,1H),791(dd
J =86, 1.9 H, 1 ‘ =1.9 Hz, 1 H, 7.57
(dd J =8.6, 3.1 Hz 7. 47 (dd, J = 8.6, 4.8 Hz,
1 H), 721715(m 99/(s, 3 H). Exanple 16
(4f?)-1,2,3 N
5-tetrahvdro-spiror4H 1- benblazepi ne- 4, 1' - f 21cyl opent en
el- 3’ n %PQ&%&J aﬁd@d%cﬁtoﬁwéﬁﬁﬁ%&ﬁ%ﬁeéﬂﬁh an inlet thermometer
ottone

round tted wth an air-punp stirrer,
(4R aippBmp, sBirrest 48)19@:?05@:@%;9 pRital4 4 grbenzazepipetlren

2l ERRiSRE 3O ORE i (2250 o, 92 mol) yap slurried in EXOH (1L),

n'étwﬂésanscl(nlE@Un@,n ide bathrayid)slewly, Gﬂzmpbln@l@d 90rg)Hzais gdded

Wl i PR bl APt SRRt Rt

S\Qéslfdn%VeWteadféeéht hcsﬁm\dvas g@mpllgmt ?]hd(mrreatttm!vl/asmﬂn@d
was en a

SPYerpight Efté?g"ﬂ tEmpeERftree gﬁ?%g'ogt%?ﬁéﬁf of ¥ aftértge

tlREcHBRhikife WRR Hdaedl for bhetheds ehkfs atl4e0. alS’rféf r%adﬁﬂrﬁmxture
separated and the aqueous |ayer extracted wth

Cl 2
(\Qa&cqr@@nmt)ed tcrﬁeblwrmi dibddedinahil2I(hie ﬂh%wad?qde\d'th H20
g%%gjrgfeht Hso284 uﬁ&{‘ﬁ%@ﬁ rL?EﬁSI sh@rattEN&cCl solution

etr ahydro-spiro[ 4

b(é nq‘al;)a pThreeexirarted orpepicdpyatesedries WlﬁhNﬁzﬁ@Al fitergdiondas
acoql%rlﬁre%&wo y°’ 8|d' (QR -1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1'-
[2]cylopentene]-3'-carboxylic acid ethyl ester as a black oil. Crude (4R)-
1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1-[2]cylopentene]-3'-carboxylic
acid ethyl ester was purified by filtration chromatography (silica gel column: 14
cm OD, 8 cm in height and eluting with 4/1 hexanes/EtOAc). The desired

fractions were combined to recover (4R)-1,2,3,5-tetrahydro-spiro[4H-1-

benzazepine-4,1’-[2]cylopentene]-3'-carboxylic acid ethyl ester as dark red oil.
Filtration chromatography was repeated again and fractions containing the
product were combined to yield (4R)-1,2,3,5-tetrahydro-spiro[4H-1-
benzazepine-4,1-[2]cylopentene]-3'-carboxylic acid ethyl ester as a yellow oil.
MS (electro spray, positive mode), (M + H)" 272.1.
'H NMR (400 MHz, CDCl3) &: 7.08-7.01 (m, 2H), 6.83 (t, J = 7.3 Hz, 1H),
6.71 (d, J = 7.8 Hz, 1H), 6.63 (t, J = 2.0 Hz, 1H), 4.18 (dd, J = 14.4, 7.3 Hz,
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To the remaining starting material, the process was
repeated again until all the salts were conpletely

woanmsabsd to free acid. Al of crude PCT/US2004/019951

(4f ?)-1,2,3,5-tetrahydro-spi ro[4H—1 benzazepi ne- 4, 1'

géﬁg@P%gqﬁ% O%Whexaﬁés H)i rlﬂgT?ver ht gt66

r*@o@rﬂzeﬁw)eem §3a(xmd2Hhér\9’f-i11615drredH1)o189 4= (74TP¥ 3).

.d-tetrahydro-spiro®Hi-benzazepi ne™.i'-"cyl opent enel -
S' -carboxylic acid as a gray solid in 88%yield. M5
(el ectro spray, positiveEradelk 1M+ H+ 244.1 . 0. 1H

3 » 7..09: .

2.71-2.54 (m 2H), 1.92-1 .68 (m
4H). Exanple 17 (4R)-1 este'
2,3, 5-tetrahydro-spiror4Hd; bengazepi ne-4, 1' -r 2l cyl ope
ntenel - 3' - carboxylic acid &yfiyl esterln a 3-necked,
3-L, round-bottoned flask fifted with an inlet

thernoneter and air-punp sprxer, (4R)-1
,2,3,5-tetrahydro-spiro[ 4 nzazep| ne-4,1' -
acid (225.0 g, .92 nDI)
The flask was chllled in

[2] cyl opent ene] - 3 &Q bd
was slurried in H {
an ice bath and ¢ H2SO4 (90 g) was added

whi | e mai nt ai ni ng t¥e t enper ature between 15
and 25C. The ice bath was
was conpl ete and thegeeacti on was stirred overnight at
roomtenperature. The re 30 was 98% conpl ete after
the reaction m xture was d far an ther 5 days at
400C. The reacti on m xturégzsag cojicent lated to a bl ack

oil, diluted in CH2C12 (1 L), aghed with H20 (2
X 500 L), saturated Na solfliti g x 1 L) and
saturated NaCl solution (1 x 1 L). extracted - {
organic layer was dried wth Na2SOX4,Tiltered and

F

In a dried, 1-neck, 3-L, round-bottomed flask fitted with an air-pump
stirrer, combined ester (4R)- 1,2,3,5-tetrahydro{4H-1-benzazepine-4,1-
[2]cyclopentene]-3'-carboxylic acid ethyl ester (105 g, 0.39 mol) and 4-(2-
chloro-5-fluoro-benzoyl)amino-3-methoxy-benzoyl chloride (146 g, 0.43 mol) in
CH.CI, (1 L). The reaction mixture (suspension) was chilled using an ice bath
to 0°C and triethylamine (65 mL, 0.47 mol, 1.2 eq) was added slowly dL]ring a
period of 15 minutes. The ice bath was removed and reaction mixture allowed
to warm up-to rodm temperature. After 30 minutes HPLC analysis indicated
the reaction was complete. The reaction mixture was quenched with H20O (500
mL) and the layers separated. The organic layer was washed with saturated
NaHCO3; solution (1 x 500 mL) and saturated NaCl solution (1 x 500mL). The
extracted organic layer was dried with Na;SO4 and filtered. The filtrate

containing crude product was concentrated to oil and purified by filtration
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wp2)asyloegaent ene] - 3' - carboxylic acid et hyl

concentrated to yield
(4t?)-1,2,3,5-tetrahydro-spiro[ 4H 1- benzazepi ne-4, 1" -

bl ack oil. Crude (4f?)- 1
bib %‘fjééhyz Bingé’g{e‘fdomﬁ@tzgf&ﬂmgdslﬁ p8u3r:r|n 3 ﬁy.b@p&m Sldg Wit
f4/11t&t@ﬁc&mxam@nﬁhegﬂemmfremdns oergepmbiied ryreld (4R)eh4-(2-

n_hei ght
et Bt et Pl ie d-evadotatl™ o
r l@@wzéplﬁél-ﬁ”l) -{ﬂcﬂ:l@ae’iﬁérﬁi]JBabanﬂ)bmylmmcrd)@thyl-ﬁter as an orange
zazeplne 4,1'-[ 2] cyl opentene] - 3' -carboxylic acid
e‘P' ester as dark red oil. Filtration chromatography

WaS r Q\wsw@@kr@g@w tive arddbp n(m celyt sImd.ng the
product were co to

éWWRa(HQ@]%H@&Dgpwﬂqsa {40 836 (o, = 83 Hz, 1H), 7.48
b@ﬁy? 2998 %0, b, 7lsl ] PR, %@i—lﬁmfﬁfﬂomé %, 8R),9.0 (t, J

er ‘as ‘a yel el ectro spray,
po3il iz, Hjpa.&¥, S(M)—,l-6ﬂ}3+6 Q?ﬁn,lZH ), #H8ANIbR, (I&Gl@ I-N}HZ1H) 4.25-

@%%%d%b%% 3@&3(%0%“)61 %%34% 4'37037@2%@11%
42.18-2(81d(m, BH), 2434, 1.93 BnH2HRH) 79-3.727m; BH).1.34#22 (m, 3H).
3.19-3.13 (m 1H, 3.07-3.0 (m 1H), 2.81 (dd, J =
56.6, 13.6 Hz, 2H), 2.70-2.53 (m 2H), 1.91-1.65 (m
aH), 1.29 (t, J = 7.1 Hz Exahiple Bxanpl e 18

éis\\{?’%) @C&Ioro% Ffuoro grgz%t\)/ e . amtl%)xvgenzo\/ﬁqxé( 9%

t ettét?em(ﬂf@éﬁfdMHhetﬁméQ@rbmé-M1 12lc] Adpartérananteanetyld’ acd
arboxylic acid ethyl ester_In a dried, 1-neck, 3-L,
round- bottoned flask fitted\g+8Han air-punp stirrer,
conbi ned ester (4R)-

1,2, 3,5-tetrahydro{4H 1- benzgazepi ne-4, 1" -

[ 2] cycl opent ene] - 3' - car box aci d ethyl ester (105
g, 0.39 nol) and 4-(2-

chl oro-5-fl uoro- ~ '

chl oride (146 g,

reaction m xture (s ,;n sion) was chilled u5| ng an ice
bath to COC and triethylnine (65 m _, 0.47 mol, 1.2
eq) was added sl owl y dugi ng a’

In a 1-necked, 2-L, round-bottomed flask fitted with a magnetic stir bar,
(4R)-1-[4-(2-chloro-5-fluorobenzoyl)amino-3-methoxybenzoyl]-1,2,3,5-
tetrahydro-spiro[4H-1-benzazepine-4,1'-[2]cyclopentene]-3'-carboxylic acid
ethyl ester (220.0 g, .38 mol) was diluted in EtOH/THF (350 mL/ 350 mL). A

hot (ca. 60-70 °C) solution of LiOH (13.7 g, 0.57 mol) in H20 (200 mL) was
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period of 15 mnutes. The ice bath was renoved and
reaction mxture allowed to warm up-to room

woenpavediore. After 30 m nutes HPLC anal ysi s i rdira@sbed/019951
the reaction was conplete. The reaction m xture was
qelenthadted drbp#vlﬁ@ (oEsantmD)ovend ptehed bhyélrmutema'ﬂaé edhction

Th t
< BEreaRey Sinegt a5 <Bavt rarmeneruES b Ing
Segantidn mibliereewds a@rto@dtretregaa iaf dily&dtedvasth dfzoe(d W frénsferred

Na2Sg 4 and {%_lltered The filtrate c&g T_ggg crude

RGeS BBRECAIE et W FIOAR G b BGusoUS

5 f lalyéf\ﬂéé aaaiﬁéawbﬁgr QBBMg@MlH@aha%xtﬁé&ém»th EfoRBE3500
cmin height and eluting with 4/1 Et QAc/ hexanes).

Tﬁ'é) dERe pYEPated etdeaifd YRS WBUNG:S P filtered and

ceﬁfrét@ (L%der educed essure until precipitation developed in the flask.
or o- 5- P | uor obenzoy Samuno Pre \fi’ Obenzo cip] n ‘

'Qhegp@cméﬁiealiﬁ)@dﬁ%yvﬂe treated with EtZO/hexanes (600 mL/200 mL) and

gft%%zfes% P R&irit then FiRArEYC LrﬂQ%fl&%@%k &"ﬁ WER AR 'achuaﬁ VSeuum

as an or ange Ctro spra
10 nmgap bvernigb\d &) a ratdvap EH)69°67[5' ylld thlel ti’MMEo(r%Ond/l(&R) 1-[4-(2-

% 3%15 &‘j‘ég' 3 96ém%§'§31 m?et@y%a@zogl - A2 g%g%ah%pﬁb .

M@nzaZepﬁﬁ’e 4, 1@~?2]6y’ﬁlo;5’e‘r&ene?~3ﬂcérboxﬂlc-ac?:l &5 &iwhitd Bblid.6. 94
(s (m 2F), 4.84 (bd, J = 48 Hz, 1H),
4. 25- "2101E811r%0°§m 3.72 (s, 3H), 3.33 (dd, J = 13.4,
4.5 2 o0 3
2. 13%318‘%%@&0?“3& g?il)zne%t'%%fa % M ”@aﬁ)%,ﬁ]o L (m

15 3H). éﬂdﬁMRdﬂ@l\/{fﬂz HDGIs) & 866 (Shl1bh)cﬁ26fd WoF BiSeriZotH), 7.48

n I
H{jr‘gh\%oé;%' g%%/g'[qulf 1 ehzazegi ng HAF cyc1| %"Beahl_tl)ez 9
L}% - &alzbdklyl 6.234c6d (hn28l),14.68 cke,d/ —249_7 Hz 1H), 3.73 (s, 3H),

SR ISR g GRS et btk diye2

@m0 2H), 1182 2,53, (, 2H)

20 tetrahydr o-spiro[ 4H 1- benzazepi ne-4,1' -[ 2] cycl opent ene
]-3" -carboxylic acid ethyl ester (220.0 g, .38 nol)
was diluted in EtOH THF E35@pri2d 350 mM _). A

1-[4-[([1,1'-Biphenyl]-2-ylcarbonyl)aminolbenzovll-N-[2-(dimethylamino)ethvl]-

1,2,3,5-tetrahydro-2'-oxospiro[4H-1-benzazepine-4,1'-cyclopentane}-3'-

carboxamide
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wovers/aogaeri od of 15 mi nutes.

hot (ca. 60-70 0C) solution of LIiOH (13.7 g, 0.57 nol)
in HO (200 m ) wasslow y added drop-w se to sol ution

stirred and allowed to cool to roomtenperature

overni ght. The reaction m xfure was concentrated to an
oil, treated with H2O (1 L)N.t¢ Heg to a
separatory funnel and W& ed\vm/fdﬂs%?g(l x 500 m ).
The aqueous | ayer was acidlified to pH 1-2 using 3 M
HCl then extracted with
extracted organic Ia9
filtered and concentrg

nder reduced pressure until

precipitati on deyelo i N the flask. The precipitated
solids were treg i 20 hexanes (600 ni/200 nl)
and stirred for d then filtered he filtered

(4f?2)-1-14-(2-
chl or o- 5-f| uor obenzoyl ) a
,2,3,5-tetrahydro-spiro[ 4R
benzazeplne 4,1 -[ 2] cycl opent ene 3'-I
as a white solid np 178- 1800C (el ¢ 0 spray,
negative node), (M+ + Na) 571.0 1H NVR4

IR g 4 ool Sheniip 5

1tle|)rahﬂir63HZbdnz(attp]aﬂéﬂ)|ne -F-darl{axylid acid eft§l eter 1H) ,

(s ariod shliot B 2842 aty ol sfffrvdyndugdn >

(cmo-ﬂflﬂ)1 b&zﬁﬁep’dn@z dampox3tdte (L6179, 12. 2. nomoIMCAB$4620-98-3; US
iP%gntéq gﬁ% % &;D%ylf;)ég{% gﬁglzo JChc—:ﬂm \s{oc Perkin Trans 11972, 14,

mosoﬂ%amzolw ZﬁZnK)dNé@édiddda{Bowa) @blyd, 118.1 mmol). The
5-tetrah vdro- -

rps%tlr%ﬁlisti)félﬁﬁolqélv% tieatgc;,mltﬁﬁg}yg gr{:gompb%tyrate 1.90 mL, 13.3
GAMdN X@Hke &8FiHgMméehanically under a nitrogen atmosphere at room

4- ( 3- Et hoxycar banyl - propyl ) - 5- oxo- 1- (t ol uene- 4 '
|t$mﬁe@twesAfteéﬂﬁéwa H‘el'ﬁaﬁﬁ?ﬂzw’ﬁﬁ‘r&i'éﬁﬁ dikied \5’5‘? ﬁHWW?%ate

a0 18 tmilquRBEREd by the addition of aqueous 1N HCI (30 mL). The

resulting layers were separated and the organic layer was extracted

sequentially with saturated agueous NaHCO3, water, and brine. The organic
extract was dried over anhydrous MgSQO,4 and concentrated in vacuo. The
residue was purified via column chromatography on silica gel eluting with ethyl
acetate/hexanes (3:7) to yield 4-(3-ethoxycarbonyl-propyl)-5-oxo-1-(toluene-4-
sulfonyl)-2,3,4,5-tetrahydro-1H-benzo[bjazepine-4-carboxylic acid ethyl ester

as an oil.

STEP B: 4-(3-Ethoxycarbonyl-propyl)-1-(toluene-4-sulfonyl)-2,3,4,5-tetrahydro-

1H-benzolblazepine-4-carboxylic acid ethyl ester
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To a solution of ethyl
2,3,4,5-tetrahydro- 1-[ (4- net hyl phenyl ) sul fonyl ] - 5-

wOoxeslobslo benzazepi ne- 4- car boxyl ate (4.67 g, 1BCL/uspami/019951

CAS 54620 98-3: US Patent 6,369, 110; G R Proctor et

al ., Jrhe BB lﬁrS?iiEPAl BSE2(4. 18 ,948 moI was
1803 1808) DNE)re;Bﬂ was ad ged K& o ol

1®sqolvﬁ¢dn)dry Ti?ed'P@§EﬂeEh3r'|"§ (4D 8PN e Ct P@Qﬂ&i\ %‘ﬁtﬂ’
e&/m{nflﬁork?)rae@?@é&éf gf‘?‘?nl_( 1BPQE[£b-(1 AP na'm?&r)oug\hl | e

stirrin nder nitro nosphere at
rmemanmf@nm&mda (3. Z\mLéraaneﬁbyJﬁlianet gé mb)ac“t'hebrieaﬁim wae

S S bl 8 ol RERIGErd BfbrTnding SHE RERSSh ks

ImomroBtO\/E;Ceamjecpmmauﬂ;dqaambhehewtbrmmrated agueousd@HCO; (100
t tiall h

R SRaR i BB vl Pt PhFCa R T R by the

ae’thyldicéta?e dafct and ?oacmdanlmtmbrated\meous mlallei()%s wd;‘,&f
riril.e Vi m r .

Gty fristonerys-Setiornd BhireplARL R Yt o g ER S The of

Avds3p @Ifﬁ@bg(‘cﬁﬂmﬁrﬁ‘)throﬁ’fa%bfbbhﬁo@Smceigélté)uﬂtfy\ﬁﬂrﬂhexane/ethyl

sul fon etr

ELENC Zﬁt?fa?)atfeyﬁ'ﬁé =(3- %B?’WG?&SHOPM' rePY-Eipliensst-gvifoyl)an

02 3 A ﬁgﬁghﬁiro 1H-benzo[blazepine-4-carboxylic acid ethyl ester as a
?3 Et hoxycar bonyl - priopyl ) - 1- (t ol Uene-4-sul fonyl )-2,3

plalesapilahydr o- 1H benzo[ b] azepi ne- 4- car boxyl i ¢ aci d
et hyl esterThe conpound prepared as in STEP A above,
(4.76 g, 9.48 mmol ) was dissolved in dr

ISTERICE Fthyl ddé ety lphgnysUNonB0P gty Bisroaepsifpl4H-1-
1.3 ni BF3* Et 20

(Hf%gégﬁ%% anh%b%é;r%rr%?%g%ée@gwgﬁl c(: acid (?3 2 nmL) and

tri et Ak sompoend Brepantd as Th8TER &cabhaye, (43 al 4.8%wemelpwas -

Sdls% v YR (28 gﬂl]_)tag{%lgé E&’(Nﬁh%\‘)ﬁdrss&fn Wﬁtio,ﬁg@?o 84:?19,

reaction was co nd cadt ous uenc
s7ati?.1matc&blataqumdam phEti@Oe. (AL 1riour, thig eeaoéammmtnrmwgs ure

SBROPE O B b E N L PP el wl i opate (o0
ajlie dhe é\htyﬂ@)&tata\axteafqt was.washed twice with water, saturated
aqueous NaHCOg, water, brine, dried over anhydrous Na,SO4 and concentrate
in vacuo. The residue was purified via column chromatography on silica gel
eluting with hexane/ethyl acetate (4:1) to yield ethyl 1-(4- ‘
methylphenyl)sulfonyl)-1,2,3,4-tetrahydro-2-oxospiro[4H-1-benzazepine-4,1'-

cylcopentane]-3’-carboxylate as a solid.

STEP D: Ethyl 1-(4-methylphenyl)sulfonyl)-1,2,3,4-tetrahydro-2'-
hydroxyspiro[4H-1-benzazepine-4,1’-cylcopentane]-3’-carboxylate

The compound prepared as in STEP C above, (2.10 g, 5.0 mmol) was
dissolved in ethanol (20 mL) at room temperature and treated with NaBH, (0.19
g, 5.0 mmol), gas evolution was observed. The resulting suspensioh was

stirred for 30 minutes, concentrated in vacuo, and diluted with ethyl acetate.
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wohoamaosagr aphy on silica gel

brine (2x), dried over Na2SO4, and concentrated in

vacuo to yield an oil. The oil was purified by colum
el uting wi th hexage/ustdvgio19951
acetate (17:3) to yield 4- (3 et hoxycar bonyl - pro

bbb SR LoDl Buindb et R h g

C‘DNd-H(DIe(gé nali) LandSTE@d @r Emhwtes The layers were separated and the
en

‘ot Tava WA pavetiSd WIB Rl B Agurous NaHEOswpige biiney

-d?rhéldCdillée ahw&;us’wisam handydaicentFated ¢rovgmiond ym1dapm|ybﬂ(4‘as

D BRBECAB O khd e 2 T BB ol Benzesepife-

tefLoyRidpeNiafe]-8 baBdckytbite 4s adviEdalidat room

tenperature. After 1 hour, the reaction mixture was
guenched with agqueous 0.5 N HCl (30 nlL) and extracted

V@féb gt E)Hgl @&@%tﬁyl&%y%ﬁlfon?hﬁl 2hhyvistrangdratoe et r act
ter, “daturated aqueous NaHCq
3>utmmhylsalwlopm)spmcp[ﬁéfon ber@zazsnwdﬂr brrylaeResionghg-carboxylate
T
ggrﬁﬁn%%%?)&?'apnéf ?Fe“pb%redoﬁglsnlr Iﬂlﬂfa 2 ( u;r1|5 @‘bﬂﬁﬁ]ol was
roexrduired cbwitly B, Gdumeltee(”(ﬁﬁ7lmL,t536§fn”eh@I @tch'yldl lqrqmethane (10
AP e denypay e mesyisges g
OML @gEnnasipivhil stiramd ongdraneargen atrsodpheére gMepmOemEetatire.
f@&? 2% h‘ﬁ’g'eg [u%' yée?f;ts(grll glgggqgég%]eﬁzbfth‘e"atdﬁhi'&ﬁ%\‘ b ted
Jaqu@&usl$Egﬂtbangjhefiayat?rlxboe(yépmrateﬁmddberpcgamb lpy@pRased
n above
Siratiedngh st abons Saficsy Brtt ardiar oSt
Wgh&ﬁ@ﬂgﬂﬂ¥g@c&8 g lhtta Pedidwewhy pugfedl wd ebltrirochromstography
observe e resultin ns t 30
iices elbHEe P Jesane ny st ) 1 YRl @ et by
AbBerhMBult@SML1, 2 BY-&4SR L@-'Qte‘fﬁiltﬂdinﬁetﬁyIQIy}bxy)sperMH-
guenc ed by the addi tion 0 Fp(gDeous 1 NHC (30 nL)

dger@t;mm@a‘lfbwcybommaﬁ%lé -Cf PSAR¥MY- separ at ed
and the

STEP F: Ethyl 1,2,3,4-tetrahydro-2'-(tert-butyldimethylsilyloxy)spiro[4H-1-
benzazepine-4,1'-cylcopentane]-3’-carboxylate

The compound prepared as in STEP E above (0.309 g, 0.55 mmol) was
dissolved in anhydrous methanol (10 mL) and combined with magnesium
turnings (0.267 g, 11 mmol) in a sealed tube and heated while magnetically
stirring at 65°C over 18 hours. The reaction was cooled to room temperature,
filtered through filter agent, and concentrated in vacuo. The residue was
triturated 3 times with ethyl acetate and the combined ethyl acetate triturations
filtered through filter agent. The filtrate was extracted twice with brine, dried
over anhydrous Na,SO4, and concentrated in vacuo to yield ethyl 1,2,3,4-
tetrahydro-2'-(tert-butyldimethylsilyloxy)spiro[4 H-1-benzazepine-4,1'-

cylcopentane]-3’-carboxylate as a syrup.
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organi c |l ayer was extracted with saturated aqueous
NaHCO3, water, brine, dried over anhydrous MySO4, and

woansanbgiat ed in vacuo to yield ethyl 1-(4- PCT/US2004/019951

met hyl phenyl ) sul fonyl ) -1
, 2,3, 4-tetrahydro- 2 hydroxyspl ro[4H 1 -benzazepi ne-
| copent ane] - 3' -carboxylate as a white solid.
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H i -bénzazepi ne® -carboxyl dte The
coyipenantpnsl-8paarbaxatei n STEP D above (O 415 g, 0.94

|
ol 68 SEOR e bibngalir 2 HERENEiMebic St 187
t@/0.59 mrdeIdCﬁ(st 18P626-74H2; WO 1386896 liohes aEthiaat €2 mL) was
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. e

P HEnQUES dhe et Pl avaR canoely dPa by dgeaved i
l\&v%men@rdoﬁ@entﬁyté@m \2IEEH, Mﬁ@ésol@ébqu:ﬁwmahfeﬂta% (2'nL).

vacuo. The residue was purified via co

cTﬂeo'i?éF@QQ SphNjoR A agid PE'&”@% Nva@@gi@pﬁ@ir%wlﬁa e aplefien phthe
ARhFIR d(p?eééreél @sYﬁ Sh’Qqu BUd)ve](U g, 0 47 mmol) trlethylamlkr;e

net hyl

hen )-1,2,3,4-tetra ro-2" -(tert-but
Bk B PR Py TSN by 9t RIAAAD 2L i

JEd'%M?HOW%E&W%WWA%%”%”Q’G%E@ Aﬂ%TEB Hours, the

-rea@m-rbmlye masmuﬁyplsed yitthggtusaied epuepus-NaHCO; and extracted
Al arRcaead The i) SORERLNE o etERRAL AR
raqukpus\bisHEICs bilines diried caahgnityslosisnidefdho Bnd ¢onaebjrateddn

I
SRR S A RO P DR e Rbiny S B,
@ﬂut@@@@trdweaqane&twbacstateT(ﬂe3)rtea@tld eﬂnyw&{# Kpoetl’ Iadhemyl]lcbom
LRSI BhE o g5 S S ariewal Lt gEqagent . and

oncen rat ed'in-v dde'' Wa
butyldimethyisilyloxy)spiro[4H-1-benzazepine-4,1’-cylcopentane]-3'-carboxylate

as a glass.

STEP H: 1-[4-[([1,1'biphenyl]-2-ylcarbonyl)amino]benzoyl]-1,2,3,4-tetrahydro-2'-
(tert-butyldimethylsilyloxy)spiro[4 H-1-benzazepine-4,1’-cylcopentane]-3'-
carboxylic acid

The compound prepared as in STEP G above (0.250 g, 0.36 mmol) was
combined with potassium hydroxide (0.071 g, 1.08 mmol) in ethanol (20 mL) at
heated at reflux while stirring under a nitrogen atmosphere. After 18 hours, the
reaction mixture was concentrated in vacuo, dissolved in water, adjusted to pH
2 with aqueous 1 N HCI, and extracted with ethyl acetate. The ethyl acetate
layer was washed with brine, dried over anhydrous Na;SO;, and concentrated

in vacuo to yield 1-[4-[([1,1'biphenyl]-2-yicarbonyl)amino]benzoyl]-1,2,3,4-
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triturated 3 tines with ethyl acetate and the conbi ned
ethyl acetate triturations filtered through filter

wagersiooosibe filtrate was extracted tw ce w th BCTAS2004/019951

dried over anhydrous Na2SO4, and concentrated in vacuo

t ' I 2

 BrpbRy B e i ispirol -0 oareRne il e 1- b
ecweczrmntarr@]-&-dérbomﬁbeoweistaaej]d 3 -carboxyl ate as a
syrup. STEP G Et hyl

1-[4-[([1, 1' bi phenyl ] -2-yl carbonyl ) am no] benzoyl ] -1
, 8TBP4+1-[4-[([1,1° blphenyl] -2-ylcarbonyl)amino]benzoyl}-N-[2-

é(%tirrggtgwaﬁgnq)eti}yj 1&?€3ﬁéﬁlesgﬂe]t2hél ﬁbﬁ%@g@rggg&lﬁ%ﬁaplro QH-
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g, 0.5
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rmam de (0.02 nL), thionyl chl or| de
(t@treaﬁjrniuran (5 roB) amd;twatﬂﬁ idrepwise with igprsepyichdroformate (0.048

‘ rﬁﬁpﬁ E%?EM{WSI% Wﬂﬁg Ftlﬁlﬂg%ﬁgg(‘a ﬂkﬂ)géﬂ I%%Ssepﬁ k& 81 robfh hours,

&' T'és n was concentr at n vacuo,
diespelatecs. |Afteﬂi|39 minlLigena solcition ehdimisthyletrsiens-diamige -

di o ehl . _
5T BE P8 b ot B0 bAaffio el S5 birkdh i
stetrabydvofuedn mmomaemde@eepmgmaahom ml)@]'lEWVEFS siheddor 1
iRl T ton Ve s pobld Vi nd A afion B Batefee BxPatied twice
diviehbipiyioaRitdtan erhé&om)nearnthya asbiate Exigactds wemowashed with
tenperatu r 72, hours he reacti an m, xt ure wzg

1

G e i st apalhCa Naashs -y B Kbt
VMe&ﬁu@Wh‘é' LRIfied BY eoluitectebimgtograstyedresilicygsl ehaing with a

t t ed h
AR i eSS ARSI P
rrﬁ%f&é&owd nupu[(fn ¢’@.pheawpglwumb@m)@mﬁcqsémw Nb2-

i ca | exane/ et hyl ?c? a}]? %& ? :
%p@mqjhggmo)qthyl}ﬂgz(?itgtr@’uyaﬁ%gy(t?rt utyldimet ysnlyloxy pirof4H

¥i- S@ﬁﬁ%@%mkﬁm 1'59/ &g@ﬁ WE]3'lcarboxamide as a solid
, 4-tetrahydro- (tertbutyl di met hyl silyl oxyJspiro”

H-| - benzazepl ne®.i'-cyl copentanel-S -carboxyl ate
STEP J: 1-[4-[([1,1'biphenyl]-2-ylcarbonyl)amino]benzoyl]-N-[2-
(dimethylamino)ethyl]-1,2,3,4-tetrahydro-2’-hydroxyspiro[4H-1-benzazepine-
4,1'-cylcopentane]-3'-carboxamide

A solution of the compound prepared as in STEP | above (0.097 g, 0.13
mmol) in tetrahydrofuran (5 mL) was treated with 1M tetrabutylammonium
fluoride in tetrahydrofuran (0.26 mL, 0.26 mmol) and stirred for 2.5 hours at
room temperature under a nitrogen atmosphere. The reaction mixture was
partitioned between water and ethyl acetate and the ethyl acetate extract was
washed with water, brine, dried over Na,SO4 and concentrated in vacuo to yield

crude 1-[4-[([1,1'biphenyl]-2-ylcarbonyl)amino]lbenzoyl]-N-[2-
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1-14-[([ 1, 1" bi phenyl ]-2-yl carbonyl )am no] benzoyl ]-1

WO020@&/0ded1et r ahydr o- 2' - PCT/US2004/019951

(tert-butyl di nmet hyl silyl oxy)spiro[4/
/(dnimeb@fmﬂ@pthw 14234-@11451&9@@@2 Fy8loxPspirofH-h MenzbLe lne-
aﬁ'1 The ?und ared as in STEP G above (0.2
chgoqﬁpgq:n&e WaSa'e8 W@dasvﬁ‘ 8Pidaot assi um hydr oxi de
(0 071 g, 1.08 mml) |n et hanol (20 nlL) at heated at
ux while stirring under a nitrogen atrmsggere.
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ESOM g(ﬂ@:c%ga@ts Vereavashpd yith sgturated aqueous

LNaH'@DQYdrﬁﬁ@f ahed bne 4P é{%ﬁslﬂaas@4%ﬁd@ﬁﬁé§ntﬁé%cﬁn vacuo The
di ssol ved in_dry tetra /dr of ur an Zyandtreae
g

dESFUE ¥@s\Rufified glémf@wﬁ tbwbl%ernﬂtr@ﬂe oRpSyAN silicage!
natRing With Jil@hléFdnﬁéthQrge Hﬂé’tﬁén@l/N’H}dP‘PW 3b005) tﬂ@g/i%%oethe title

room t enper at ur e. m nutes, a solution o
meﬂdﬁﬁéﬁwm'awlldene d| am ne- (0. 062 m., 0.58 nmol)

?QSr ;fwydr of ur anwl%()?[jﬁj %éggﬁﬁm ﬁg[ﬂrée%w/iegﬁpping

m x@H)r 2.3@ds, 8H), 2ri@ddiiptH,1J Rd@r7, 1"2WeHz)e3c25—IbﬁO \Wagerlapping

R b e A0 B LR ek e M o
datariappimgwer BH)ashed wi t h
MS (ES) m/z 629 (MH)*

Example 21
1-[4-[([1,1"-Biphenyl]-2-ylcarbonyl)amino]benzoyl]-N-[2-(dimethylamino)ethvi]-

1,2,3,5-tetrahydro-2'-hydroxyspiro[4H-1-benzazepine-4,1'-cyclopentane]-3'-

carboxamide
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water, brine, dried over anhydrous Na2S 4, and
concentrated in vacuo. The residue was purified by
el uti ng WPC/U82004/019951
gradi ent of 0-20% of nethanol/NH4OH (99:1) in
di chl or onet hane over 60 m ng es to yield

1-14-[1([ 1, 1' bi phenyl ] - 2 ylc r\b%l\)am nol benzoyl ]-N-[ 2

(d| nmet hyl am no) et hyl ] - 1?3 4- tetrahydro 2'-(tert-buty
| di met hyl si | yl oxy) spi ro[4
1-benzazepi ne- 4, 1' - e
solid STEP J:

1-[4-[([1, 1' bi phenyl ] Y carbonyl)am' no] benzoyl]-N-[2
- (d| rrethyl am ng i

ane] - 3' - car boxam de as a

mmol ) in tetrahydrof urzm(
t et rabut yl anmoni umfPUOH ‘ furan (0. 26

nm., 0.26 nmol) and stirred room
tenperature under a nitrogen N Rhe reaction
m xture was partitioned between \mter et hyl
acetate and the ethyl acetate extract W nashed with

water, brine, dried over Na2S 4 and concentrated in

vacuo ti-iilel dirranyl-2tyigarbpiiyllaminolbenzoyl}-N-[2- _
rﬁ%@y@w@ %)'fff’l}/}j-l1925%%5%%-@]19&8%}9%% ro[AM-h -%e(‘n%zré%ﬁ IV

'2 Gwelapentamiel-d-carboxdmide qus:pépar[edldcderb'mgztazlm)bmedure

4d@[’sf'§%+ OBEAR Y By AP SRR e S R s e 1.

[ r2ag¢mis netyisid amdeq)redlhx;tj \}/hlil:h was pun;lec:lL wgeprzigazratnllenthm layer

bR fted BB R s e RO

g(??mQ?REBB)Jto()@eIGGEe title aorﬂnﬁ&mﬁdaét. wgasmstdl;]cﬁfgl ved in dry

Dese. nHAR' A M Pt abu Go, e faors somy &), 1.60-

.40 {rh"2HRR. 200200 {SVERRDRING T, md§r373(§ éipan 7 (d 1H, J = 13.2
here After 30 m nutes action

d{@n% g@%ﬁy QvVRHaRRIAg M SHl) .95 d 1H J- 12.7 Hz); 6 89 (d, 1H, J=
7.3 Hz), 6.70-7.95 (overlapping m, 16H)

MS (ES) m/z 631 (MH)*

Example 22
N-[4-[(1,2,3,5-Tetrahydro-2'-oxospiro[4H-1-benzazepine-4,1'-cyclopentan]-1-

vl)carbonyllphenvl]-[1,1'-biphenvl]-2-carboxamide
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woindsies1was extracted twice with ethyl

20% Na2S203 (ww) in saturated aqueous NaHCO3 (5 nL
total) and stirred for 15 m nutes. The reaction

and the conbi ned organic extracts were washed with
sat ur at ed aqueous NaHCOri ne, dried over anhydrous
e []

Na2Sgq 4 and concent r@t=ed vacuo. The residue was
purified via preparatiyv I n | ayer chronat ography on
silica gel eluting t h d\chl or omet hane / net hanol / NH

40H (92:7.92:0. 93 o yiel/d the title conmpound as a
300 ) CDCl 3) d 145-1.65 (m

white solid. 1

4H), 2.15-2.60 (ewef| appi ng m 6H), 2] 5, 6H), 2.78
(dd, 1H, J = 12.7, 12. :

3H), 5.13 (d, 1H, J & .
Hz), 6.90-7.70 (over?appi
(MH) + Exanple 21
1-r4-r(ri, 1 -Bi phenvn-2-ylc rbongl
L/ -r2-(di met hyl am no)ethv -
1,2,3,5-tetrahvdro-2' - hvdroxyspi r oF4/

car%%)l%gq gﬁ%ﬂlﬁpéﬂ suﬁgr?yl)op Erbt fpe“atl;lah§drosplro[4H 1-

, BénzBrgpieert| -cPelgpedsdongl ) am no] benzoyl]- L/-[2-

SRR ) g B IR g 70

41512 niysl) wps sbabiled3vitrcathboot 423 fa ) vetipaeige8anL), and 6 N

Hrioace b P mlEeRs ggggﬁfegf&@é,wﬁls@”wfxs 'og,agom

rr@a@mtrﬁmar@ wéseiodjléatud@omrt@dpéﬁaxurmm ltonesntiated frl Rduo to
pr epar ative thin | a}zer chr gmat ﬁ&sHEhy on silica

Q’éﬁ"d ri@rneigyRne Ry U AMAL briet frigtealy PIBr NRegsszepine-

(P2-c Cgﬁegj - PDPnel & ¥s8ld the title conpound as a white
sol i H NWR (300 MHz, CDCI3) d 1.15-1.30 (m 1H),

1.30-1 5Q(ml|—|) 160 2.10 (m 2H), 2.20-2.90
(1833,1"{:_35 B?‘ﬁ’,@', 8 tdranfidtosphoRif-1 DenSidepint-4, ' -EfbiopEifl-d'-one

The compound prepared as in STEP A above (0.50 g, 1.35 mmol) was

6. 63

16H) M5 ([ES) m z 629

)am bnzoyl 1-

dissolved in anhydrous methanol (27 mL) and combined with magnesium
turnings (0.656 g, 27 mmol) and heated at reflux while magnetically stirring
under an argon atmosphere over 18 hours. The reaction was cooled to room
temperature, filtered through filter agent, and concentrated in vacuo. The
residue was triturated 3 times with ethyl acetate and the combined ethyl
acetate triturations were filtered through filter agent. The filtrate was extracted
with twice with brine, dried over anhydrous Na;S0Q4, and concentrated in vacuo
to yield 1,2,3,4-tetrahydrospiro[4H-1-benzazepine-4,1’-cyclopen]-2'-one as a
solid.

STEP C: N-[4-[(1,2,3,5-Tetrahydro-2'-oxospiro[4H-1-benzazepine-4,1'-
cyclopentan]-1-yl)carbonyl]phenyl}-[1,1'-biphenyl]-2-carboxamide

71
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Hz), 3.50-3.95 (overlapping m 3H), 4.95 (d, 1H, J =
12.7 Hz); 6.89 (d, 1H, J = 7.3 Hz), 6.70-7.95

woOauerdoesapi ng m 16H) M5 (ES) mlz 631 (MH) + Erampise002819951
Al -rd-r(1,2,3,5-Tetrahvdro-2' - oxospi rof 4H- 1- benzazepin
e-4,1' T@y@ltm;yeoft4a[|({1r11blphemd}nymrmhammlbmzobiqmﬂ 0.444

SO RO BT KA IR 5 01555300 IR 05 10
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d STEP bov 70 q,
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5 agfte (8280lm5,_t}16 reéatiry dﬁllﬁ@n@mﬁcdrﬁbntea&ad iyacuod diseatedlin
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e eonerer e oy da A ARt ina o4nh of GERfbrormethane.

Cﬂﬁ@@%ﬁﬁlﬂb &@|utiBn ‘6&5&!9 ch@)rlMé Wa@ added dropwise to a solution of the
1- (4- et hyl phenyl ) sul f %p
, OMPUNIIPRARE I EPcﬁ abpve. (Qe%%a& épl4/@mol), and triethylamine

4(014709¥E| HBF m%l? AEnIaDnftSHd ﬁo L &hife: stlrnng at room

1,2,3,4-tetrahydf ospiro[ 4H 1- zazepi ne-

10 Tempprataisefifier’ 24choueriies @@ﬁmmtwﬁmwrﬁbed witspaRIraied
R R ke Tl
(\@a£6>ﬁrq;~,1ewltmmyatad1 dqierasdbREOs, é:frlnaxdmmi dwer anhydrous
[ er
ToeARChy €% S Pl e RS TR AR Lo
faHrmrBate:gretthymmgmhdalgai elutingyevith etiayh acetatmm)tanat(euj 9) to yield
i due riturated 3 times with ethyl
15 a@%?@? EO'RHBU'E‘ﬁ% Wﬁgtﬁd ‘ethyl acetate triturations
ver e FHINMREEOO lwnwgiM$®Jot6)e$ 140envo (fheHj,i1.20-2100 (wa2H),
extract ed with tw ce rine, dri ed over anh1ydr ous

Ne25eP0 (FhdHohed e r1a'f'e‘él 1@ & Hgl3-12(dg; &gy = 13.1,13.1Hz)
b, Qz @1 414 guﬁé]sqi{z?sapw l, 4HH 1 banzargepR 6w @, 1H; 9%, @p@v

]- as a sol
6. 90 7. 70 (overlapplng m 16H)
20 MS (ES) m/z 515 (MH)"

Example 23
N-[4-[(1,2.3.5-Tetrahydro-2'-hydroxyspiro[4H-1-benzazepine-4,1'-cyclopentan]-

1-ycarbonyllphenvl]-[1,1'-biphenyl]-2-carboxamide

72



10

15

wonesshods1d -

STEP C.
L/-[4-[1(1, 2, 3,5-Tetrahydro-2'-oxospiro[4/-/-1-benzazep

, 1' - bi phenyl ] - 2-carboxam deTo a slurry of 4-[([1
, 1' - bi phenyl ] - 2-yl car bonyd) am no] benzoic acid (0. 444
g, 1.40 mol; CAS @ , ; '
di chl oronmet hane (10 m . :
L/ ./ V-di met hyl f or manj NO0.1 nL) and thionyl chloride
(0.204 m _, 2.8 ™0l ) whiple stirring at room

‘ nh at nosphere. After 18 hours,

the resulting 3 wds concentrat ed-TRywvacuo,
di ssolved in dry concentr at ed Acuo, and
di ssolved in 10 nL of A4 hI- omet hane. esul ting

solution of acid chlGrid
sol ution of the conmpound repa ed ijp STER B above
(0.295 g, 1.12 mmol ), and [ &
3.37 mmol ) in dichl oronethane (1& )
at roomtenperature. After 24 hours, t ctlon

m xture was quenched with saturated aqu NaHCO3 and

t t t I
s ot EaotiighoB ol ?%ﬁ%xa”ﬁoﬁﬁé%%@ B
anmed) mnsmﬁmnmr\mmu and teeatribwith aedidmiborohydride
ﬁ%"\@ -(?2%98618[) g%ll\é/as%rw at rbgrﬂ Jghﬁg%\?\wtéhmdtehan argon
aaimtoaplesérhe%ahee% bouig) theo*eycteirdnbdtwetwasl @ncentpaied ih vecua

{ 3 1.7

(il BeeeiddeyaS mplonet Beees vREZ R Senbrodugihans. cthe
(algariic Hyed was $8p&ratdd) cozcen®raledin vikilo,Jard pliifidd vial3. 1
Hz 2..97 = 13.8 Hz J =13.1
i 30ergivinifevar gnramatopPaphy A iicgdel sl T appi ng
rdlcrﬂﬁbbneltlﬁn(eﬁﬁéathaﬁczl 51.5: 4. SHp ik angplite é’di‘npound as a white

i r4-1(1, 2, 3, 5- Tetrahydro 2' - hvdr oxyspi ro[ 4/
339 (1 benzazepl ne-4,r-cvcl opentanl- 1-yl)carbonv
phenvA4 NMR'(3¢0 MHzeGyja SCﬁO@QWbd&Té]ﬁmfg)ﬂpQHWB 80-3.90

prepared as in above (0.025 8
(m, 1H), 4.60-4.90 (m 1H 650680 m, 1H), 6.90-7.7 overlappmgm 16H)

MS (ES) m/z 517 (MH)*

Example 24
N-[3-Methoxy-4-[(1,2,3,5-tetrahydro-2"-oxospiro[4 H-1-benzazepine-4,1'-

cyclopentan]-1-yhcarbonyllphenvi]-2-chloro-5-fluorobenzamide
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mmol ) was dissolved in nethanol (1 m _) and treated
W t h sodi um bor ohydride (0.010 g, 0.288 mmol) while

weRosrioesgoat room t enperature under an argon  PCT/US2004/019951

at nosphere. After 24 hours, the reaction mxture was
concentrated in vacuo ang\t he residue was partitioned
bet ween wat er and dOehkd, pt hane. The organic | ayer
was separat ed, concentr¥g in vacuo, and purified via
preparative thin | ayer cRromat ography on silica gel
eluting with dj €™ yne/ net hanol (97.5:2.5) to
yield the titl as a white solid. 1H NWR (300
MHz, CD30D) d \L. 3.80-3.90
(m 1H), 4.60- 4 6.50-6.80 (m 1H),

Exanple 24
L/ -f 3- Met hoxy- 4- r(l 2,3, -2' - oxospiro[ 4H 1-
benzazepi ne-4, 1" -
cvcl opent anl- 1- vcar bonyl | pt , , &flu
or obenzam deSTEP A:
4-(2-Chl oro-5-f1l uoro- benzoylan1no) 3-ne
acid A slurry of 2-chloro-4-fluorobenzoig aC|d (3.15

g, 18.0 mol) in thionyl chloride (15 nlL)| was stirred
at room tenperature under an argon at nosphere over 18

IRMER A: FHi2-OheaeBifalbrétbhit: fam%b-@hné‘tﬁ &ﬂe&% add @
sol uti.on, ncen ate in vacuo and di ssolved in

di chl ér%‘ﬁf@fm@seﬁn%ﬁ?ffo“ grobepgnic geid| (8i184. 4810mmeh ipthionyl
&hloﬁd [ rt
e Eﬁ@'gsfﬁaf;@%ﬁm%ﬁmu%& 30 9050 hore
St ] %{@ﬁgtlgﬁ]ﬂﬂéw(% vm@ﬁ_now@pms)aa ansolution, was

dbﬁd’érﬂl‘a%h gon
lrms pher e. h,'arﬁlzo éﬁgﬁlxéﬁﬁxiﬁﬁﬁ%rﬁgﬁgn#gﬁLf o slowy

oS oliemof asig shleride evasvaddengirnpuiss at B3¢ &7 a waIs'tlon of
A SR S S B BB AE [Pfrane
[Tlé.yéﬁ myga!) in dichloromethane (25 mL) while stirring under an argon
atmosphere. The reaction mixture was allowed to slowly warm to room
temperature over 18 hours. Water was added and the reaction mixture was
stirred for 5 minutes. The layers were separated and the organic layer was
extracted sequentially with 1N aqueous HCI, saturated aqueous NaHCOg,
brine, dried over anhydrous MgSQy4, and concentrated in vacuo to yield methyl
4-(2-chloro-5-fluoro-benzoylamino)-3-methoxybenzoate. This material was
suspended in tetrahydrofuran/water (1:1) (40 mL total), treated with lithium
hydroxide monohydrate (0.755 g, 18.0 mmol) and stirred at room temperature
over 18 hours. The reaction mixture was acidified to pH 2 with 1 M aqueous
KHSO4 and the resulting precipitate was isolated by filtration and recrystallized
from a mixture of ethanol and ethyl acetate to yield 4-(2-chloro-5-fluoro-

benzoylamino)-3-methoxy-benzoic acid as a white solid.
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wandspoesaent rated in vacuo to yield nethyl

extracted sequentially with 1N aqueous HCl, saturated
aqueous NaHCC>3, brine, dried over anhydrous MySq 4,

4- (2-chl oro-5-fl uoro- benzoyl am no) - 3- net hoxybenzoat e.
TBITEPrEtN{3- mlethwy-zlswaa%eaﬁrdhpdrcoez'mbg@lrcxpetHma:sérmtepme-
(1.1 40rrLtotaI treate vvithl' hi u X|de
b GhustaRe s st AR e Crar D PRETEe | oom

t enperRENFG PUSR-chib Ml—ﬂtfv -PBAzd\ERAbPB-nMatKd @erm&: acid,
acidified r?o ﬁl ZC erth 1 - gueo)ﬁfﬁKl-Eoél and )W_

r PEQRESARS laﬁé%l:’pﬁte@pée %97 s B34 tra@ohn ?"Phlpf%¢taﬁn%(?cﬁ mL)
I ®5s }fﬁé@tj'm&qﬁmgppdm&hd@ %5 %19 #Md 1l refiddufddi¥n

acetate to yiel | or 0-'5-fl uorobenzoyl am no) -
3atmasRbsR-ab @rgl @Vedid BdnogiEs. aTlvmretaéU@bW)ﬂUfST@s gencentrated in

'\l?slc%o'\él%rb‘?g%wzéd i dichioPoretnght WY ALY Fhe PRI Ridtidn bt Bcid

enzazep
4qm0r4dwwas)pdﬂﬁobdfppw+syela)t S&€ o Ayso]ytibe 9§ tHe- onagriundprepdred as

o] ' A, S

o & Bl 5 250,840 g, 29T mmeD riehyviRmige (ka0
algiNddinmtiepiarredmite (|0r253iﬁEPinN|em@rvome(tﬂar@7(zg mL3. MIem’miu)g
in dichloro tha was treated.w th.t I
iy PRSI Ples ArlEr 1 e, U5 e iy Y
aéxmawmwum ﬁtur@t@zﬁnmg N=#HOOUI She Eﬁgenrceaﬁfrlwzgs extracted
m xture was ated i vacu ved in

TSt fateste NERBEEE obie Aol v acaiinerots NEEGHH of
aoindefthdted ireacuds Thddesidds arRel p’ilﬁfl@d vnaf&sldnm ahroalaibddraphy
of the conpound prepared as in STE EXAMP

S giligg %el enitigy V\ﬁfﬁl[ﬁ gradte[nit gf @,&f/gime,q?n@hlnrﬁﬁhlorgﬁ@thaznze over
ldo rﬂa(nu@ésﬁstyiérdj fr RE S dUhdZ dlvhité Bold. chl or omet hane

whi'l e stirring under an argon atnos

,(Af t elrr]rLr &NMB @0 NH‘IieQQCéI@tﬁ bARO1#.6& (Jm 2ad-68x ﬁ%@ﬂe@i’") 1.80--
440 Reig 2Aoacy s NSHEER o Bopuengenord sy tes. o0
Aahifdrbad 305, 3 T OdABH P BN Aitbd F A3 Batt)ob, 6@%30

(G EBotA P re et (R, SO A RIS R e B s 1)

di chl M&(@)hﬁ&é%\(MH)BO mnutes to yield the t| tI e
conmpound as a white solid.

Example 25
4-(3-ethoxycarbonyl-propyl)-1-(toluene-4-sulfonyl)-2,3,4,5-tetrahydro-1H-

benzolblazepine-4-carboxylic acid ethyl ester

CO,CH,CH;

. Q/‘j_\—\
CO,CH,CH;

CO,CH,CH3

Q—Q
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1H NMR (300 MHz, CDCI3) d 1.50-1.65 (m 2H), 1.65-1
.80 (m 2H), 1.80- 2.00 (m 2H), 2.04 (dd, 1 H J =

wo20@/00e319 2. 80 (dd, 1H1J = 12.4, 12.4 Hz), 3. BOT(U82004/019951

1H, J = 13.9 Hz), 3.70 (s, 3H), 5.03 (d, 1 H J = 13.8

Hz) 6A @Brids %@M%h%r@guﬁbﬂﬁk coﬁvgr@ro?n c§51 (@m 1H),
8. 26 , 1H, J = mz 521

mqpxycmp@pxé 540>(%1 é&oﬂ@wc‘hﬁwtqwl 2p$ 6&ytetrahydro-1 H-
- behd H%}ﬁné‘ﬁsdélrtgﬁpb(c add %tlﬂnl éstbrv‘f F@égfh%x%ék?s -%oropyl )-1-

blazepi'ne- carb Ic acid rA series

eiploenerd ralionyd)-8, i priefrehyHeo- &Urhﬁ@zg otpzepine-carboxylic acid
egﬁlg G bonyl - propyl ) - 5- oxo- 1- (t ol uene- 4-sul fonyl ) - 2,

tetrahydro 1 Hbenzo[ b]azepi ne-4-carboxylic acid
et hyl ester to 4-(3-ethoxycarbonyl -propyl)-1-

 bencIRrsRuhR wei s HIAR idmared seqdter svsiem using

exPegdctaest Fheekperiraents atro ubmpl@t@hammn@ttmigémalt or

t 12 t Th t
SR ROlE et i hS sxraaFnar GrBReRS Wik Sriepls based
b@w\ @wuac'ﬁiaaﬂc algRRiItHNe rdteanbnccrhdlréagmﬁs Wedl6difg bRefirRfimaasiar
uadrati c al gorj desi gn. The rea

on
i ‘H%r EUIERRY e NI WB*E éP"’%'F‘stO\X%? EOWQBQP%&%?& i Tehle Ag
wi tth solvent to the concentration listed in Table 1.
Tabl e 1 Reagent Concentration Methane sul fonic acid
1.83 mmol /L Trifl uoroacetj Igcll d 0.93 mmol /L Boron

trifluoride 0.50 mmol /L e Triethylsilane 1.55
nmmol / mL Reagent Concentration
Methane sulfonic abid 1.83 mmol/mL
Trifluoroacetic acid 0.93 mmol/mL
Boron trifluoride 0.50 mmol/mL
etherate
Triethylsilane 1.55 mmolimL

Portions of 4-(3-ethoxycarbonyi-propyl)-5-oxo-1-(toluene-4-sulfonyl)-
2,3,4,5-tetrahydro-1H-benzo[b]azepine-4-carboxylic acid ethyl ester (SM) were
dissolved in dichloromethane and trifluoromethylbenzene to produce a solution
containing 50 mg of SM/mL (0.1 mmol/mL) of solution. 2 mL of the appropriate
solution (0.2 mmol of SM) was placed in the individual reactors and stirred for 5
minutes at 0°C. The selected amounts of trifluoroacetic acid, boron trifluoride
etherate, and methanesulfonic acid were added to each reaction. The reaction
was treated with the selected amount of triethylsilane. The reaction was then
warmed to 23°C, held at that temperature for 30 minutes, and sampled. The
temperature was held at 23°C for an additional 30 minutes, then cooled to 0°C.
The temperature was maintained at 0°C until all samples could be manually

removed from the equipment.
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4- ( 3- et hoxycar bonyi

wO2e05sA0®&R14, 5-t et r ahydro- 1

H benzo[ b] azepi ne-4- carboxylic acid et hyl

wer e di ssol ved in dichloronethane and o
trifluoronethyl benzene to produce a sol ution
cont aiTmiert@nBIﬁon@fmfeaSh/bnper(rﬂerﬁ (imeinidingl §quifalends of CHSOH,

St 5 BRD) O e e e TRl o
r@dugneas@d W€ asTiBRdSEITaBleetb@pmunt s of

- propyl ) - 5- oxo- 1- (t ol uene-4-sul f ony
PCT/US2004/019951

ester

(SM

trifl uoroacetl c acid, boron trifluoride etherate, and
met hanesul fonic acid were added to each reacti on. The
reaction was treghgdow E)tbér"rﬁeﬁt%h eohaftigngpount of
triethylsilane. “The reaction S 1then warned tao 23C_ -
ndirthl #t | t hBY. t enpeEgt uje B 30 nEQut @s, and Sedyaiited.
The tenp g (Wese el q%@t g aam addi tional 30
M nut es|, E!'Pééé Igool e (f‘étgqfheégg}r%er ature was
mai 2t ai neds5.28 CDC 4J65| I ahlll88sanpl 89 couT:rifILhneomamybbhgene
F onmnvead from _an nnmnf 'I'Inn conndit
T vV O TIT uu| TCTT \o3 II UIIO
o X pet i n[entggﬁncl ﬁ% (=qupv ent s o8t ¢HB ||g1hloroe‘thane
riif uoroagesi c jaca do ( TFA) ,883F3" eBler at Enf&iﬁﬁomethylbenzene
riet hyl silane _and thelselected solvent uond\ were as
i sted |in 388 e |2 b8B ol Tdll e 2 2-0expeliifHoprapthylbenzene
ngitTonsg Jeia jﬁ.— | Edp 420 [Ed2 o=01 VEfifuckdidetkyiBenzen
PaoE 0 A8 it |p 2B, L g0 dE T, 122,00 ordiriethylberizehe
Tri fil uoromaf’ﬁyl Her(z@he| 2008728 |0. 89 0|47 SDighloroethane
= 2 | 1 Znl.n 70 1 o 0o N
O 1 UI UCI. 7 O Z. 1 [e) .
Tri Pl udr nje?‘ﬁyl ten“g?ef'r’we 1615852 |0, 89 1) gg Plghloroethane
Tri #l uaronevéyl henzehe| 2 5888 4. 63.00. 47Tr2'lL©romethylbenzene
Tri f! varonet In\ll If'b”-)onlb 1 6 _ 9‘3 O__
LA eV 07 AR A . P e Sl T P
18 3.52 4.65 0.47 2.0 Dichloroethane
3 5.28 0.93 1.88 2.0 Dichloroethane
14 3.52 2.79 1.175 2.0 Dichloroethane
2 5.28 4.65 047 2.0 Trifluoromethylbenzene
12 1.76 0.93 1.88 5.0 Dichloroethane
8 5.28 0.93 1.88 8.0 Dichloroethane
15 1.76 4.65 1.175 8.0 Trifluoromethylbenzene
10 3.52 0.93 0.47 5.0 Trifluoromethylbenzene
9 1.76 2.79 0.47 5.0 Trifluoromethylbenzene
5.28 0.93 1.88 2.0 Dichloroethane
7 1.76 0.93 0.47 8.0 Dichloroethane
11 5.28 4.65 1.88 5.0 Dichloroethane
1 1.76 0.93 047 2.0 Dichloroethane
5 5.28 4.65 0.47 8.0 Dichloroethane
19 1.76 0.93 1.175 5.0 Trifluoromethylbenzene
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4 1.76 4.65 1.88 2.0 Trifluoronethyl benzene 13 1.76
4.65 0.47 5.0 Dichloroethane 18 3.52 4.65 0.47 2.0

wOi2adslooosaet hane 3 5.28 0.93 1.88 2.0 D chl or oerbhams24/019951

3.52 2.79 1.175 2.0 Dichloroethane 2 5.28 4.65 0.47
2.0 Trifluoronethylbenzene 12 1.76 O 93 1.88 5.0
Di chl or oet hane 8 28 0.93 1.88 8. %nchloroetgage 1
1.76 Iheﬁttpylaﬁd'ssedonﬂﬁbfq 2.8ie8 FAMRAIBE KL WoPafts - 3n gable
thélsgndz)nﬁne%géﬁ fhle4Rb RS B)’rhﬁ’@é‘g_\? Uﬁng ah-"ABafler tHe Peatlor

.0 Trifluoronethyl benzene 3 5. 93 1.88 2.0
MUNMQﬁroethane 7 1.76 0.93 0. 47 8.0 Di chl or oet hane 11
5.28 4.65 1.88 5.0 Dichloroethane 1 1.76 0.93 0.47 2.0
Di chl oroethane 5 5.28 4.65 0.47 8.0 Dichl oroet hane 19

1. 76 Theddividr espirments wese sampled ansHranséerras for anglysis by

sriEetaplp R ferkmifip AT Hifes i JRNRES heradia Hhee
lwnaryg:sani all Aampfet was péréormesictroa Supeb©DS dienn m:dlngl(bIUéI

er| were sanpl d transferred for I
I ehediens SgianfeTe ] OiEE aordABE FEiF der B AR AR
3o 55P/£dcét6nifFWé){0665% atb®nitnielover 30 afinates. sanpl e was
performed on a Super ODS col umm using 0.1%
trifluoroacetic acid in water / 0.1%trifluoroacetic

acid in acetonitrile gr adiTeiple Brom 55 % acetonitrile

to 65% acetonitrile over 10 mnutes.
Reactor | Trial# | % Yield | Reactor | Trial# | % Yield
1 21 72 1A 2 1
2 20 86 2A 12 24
3 17 29 3A 8 87
4 16 15 4A 15 -1
5 2 36 5A 10
6 1 8 6A
7 6 88 7A 3 55
8 4 16 8A 7 1
9 13 13 9A 11 61
10 18 29 10A 1 0
11 3 80 11A 5 39
12 14 66 12A 19 0
Example 26

(4R)-1-[4-(2-chloro-5-fluorobenzoyl)amino-3-methoxybenzoyll-

1,2.3,5-tetrahydro-spiro[4H-1-benzazepine-4,1’-[2]cyclopentene]-3’-

carboxylic acid diethylamine salt
A solution of (4R)-1-[4-(2-chloro-5-fluorobenzoyl)amino-3-
methoxybenzoyl]-1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1'-
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T_able 3 Reactor Trial # %Yield Reactor Trial # %
Yield 1 21 72 1A 2 1 2 20 86 2A 12 24 3 17 29 3A 8 87

wo 20@/00e814A 15 1 5 2 36 5A 10 0 6 1 8 6A 9 O 7PETARB2004019951

3558416 8A7 19 13 13 9A 11 61 10 18 29 10A 1 O

][%@C@B?rké@ %gor oylé:4 rﬁ@ 8 g‘gﬁg 8@ k8 Bh& dilhylamine (0.22

agri3riot Btk in @ﬂyble niisopropyl acetate and 1 mL of methanol was heated

e

(Sme%léé}’fmgftl(og wahsI cooled tof6|O°C angl solid salt precipitated. The resulting
chloro | i No- 3-
@M@samsﬁgey e ) amblart Ry A eY By seicwgs Aoleslss
yg’iﬁlatf'on% ﬁ%e\%tcﬁﬂﬁl]d\%n a‘?%b@x)" ic acid (1.65 g,

|ethyamne(. g, 3.01 mol) in 20
of HN‘dBrcrﬁma iseletadasalt ingidated rﬂuatdhe gelt wapglongde one

he_ 10 t g
R o
CIQZ)B@tetrehﬁd)ﬁ@pank;ll—lsblbedz%pinqs:ﬂ dej2dyclapeatenghd -carboxylic

res Iutlo s th o) oarrb|ent
e R e R e SN
" "H NMR (DMSO0-d°) §9.76 (s, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.60 to 6.65

(m, 9H), 6.37 and 5.93 (ss, 1H, rotamers), 4.82-4.58 (m, 1H), 3.57 (s, 3H), 3.35 -
(t, J= 13.3 Hz, 1H), 3.03 t0 2.78 (m, 1H), 2.67 (q, J=7.2 Hz, 4H), 2.75 to 2.33
(m, 3H), 2.08'to 1.80 (m, 2H), 1.73to 1.33 (m, 2H), 1.07 (t, J = 7.2 Hz, 6H).

mp: 159.7-160.4 °C

Solubility in water: >10mg/mL.
Chemical Analysis for C34Hs7CIFN305°0.2H20:

Calcd: - C,65.27; H, 6.03; N, 6.72; F, 3.04; Cl, 5.67, KF, 0.58
Found: C, 65.29; H, 5.69; N, 6.62; F, 3.12; Cl, 5.76; KF, 0.53.
Example 27

(4R)-1 -[4-(2-chloro-5-fluorobenzoyl)amino-3-methoxybenzoyli-1.2,3,5-

tetrahydro-spiro[4H-1-benzazepine-4.1 '.[2]cyclopentene]-3’-carboxylic

acid piperazine salt
A solution of (4R)-1-[4-(2-chloro-5-fluorobenzoyl)amino-3-
methoxybenzoyl]-1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1 -
[2]cyclopentene]-3'-carboxylic acid (2.78 g, 5.06 mmol) and piperazine (0.22 g,
2.53 mmol) in 30 mL of isopropyl acetate and 6 mL of methanol was heated to
reflux to distill off methanol. Water (0.091 g, 5.06mmol) was then added. The
clear solution was cooled to 72°C and the solid salt precipitated. The resulting

solution was cooled to ambient temperature, and the solid collected by filtration

and dried in a vacuum oven at 55°C.
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by filtration and dried in a vacuum oven at 55C. 1H
NVR of the isolated salt indicated that the salt was a

wonaostooosame nol ar rati o of PCT/US2004/019951

(4R)-1-[4-(2-chl oro-5-fl uorobenzoyl ) am no- 3- net hoxyben

ZOy| ] 1H NMR of the lsolated salt indicated that the salt was in two to one
t et r ahydr o- SBI ro[4H 1- benzazepi ne-4,1' -[ 2] cycl

oﬁ@}ﬁréﬁa of44 Ry Arlthb g ioro-adiugrehieazay! &nwp&mf@owttqmagyl]
a'i‘)ésﬂ §§étﬁél’@ﬁro$gdl%$ﬂ-ﬁﬁl bﬁﬂagﬁ\ﬂé‘é& @'\'fﬁ?]ﬁ%ﬁape%tgr%& @Sgari)w(yhc
aned @ngglqes@zmemth ﬂ&fian@liequszalesQomsserqpm aceifte. 3. 57

15y ohesipbisom soib &, . 784 58k, i rpllo occ

(nﬁ)&)H 06.5280d(6102 &) 1H Lrotanes),14.83-4(58 ("B HH), 4.507s,(3H), 3.35

g 2/1553%54’5& T8p 02/ dPop 1eda R
Cal73ugi1 36,(m65HR7; H, 6. 03 N, 6.72; F, 3.04; O, 5. 67;

KF, 0.58 ound C, 65.29; H, 5.69: N, 6.62: F, 3.12
a . 5.8 15RE1610°63. Exanpl e 27

(SBrykar Andifié it RuMACTPNIRLAPSSEMFEL0 A5t hoxyben2q

rel " alfRl e spi f@f@ﬁ% s, e B 2B 60 B, 299,rC115.6¢1 opKFt 28
xylic Z t | ution

(4R) T%{JEQ(Z chPors: %H?’F%grgo&lbgﬁg?;%)?’aﬁzscﬂ 5;% RF, 1.28.

met hoxybenzoyl ] -1

, 2,3, 5-tetrahydro-spi ro[éljé& pg gazepl ne-4,1' -

[2]cyc|opentene] 3'-carb id (2.78 g, 5.06
m@_@ﬁuychmrazﬁ-ﬂeofdhmog!) athirsé-3rmethoxybeRfoyt]-1.2(3,5-

i [ - Wa hea
S (-.% acﬁo ope 2n. =3 -géjrbox lic
re orX

5. 06l ) was adidn malldmkoxi?bmwip@arolmmhelsalen was
::gglljle%_ Wg.lt%%%f ?Elg ?ZF (2S o§1loro g?lluor&re%%y ;atme}r%c? g The
methoxybenzoyl]-1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1'-

[2]cyclopentene]-3’-carboxylic acid (2.48 g, 4.51 mmol) and 1-(2-
hydroxyethyl)pyrrolidine (1.04 g, 9.02 mmol) in 46 mL of isopropyl acetate and
2 mL of methanol was heated to reflux to distill off methanol. Water (0.086 g,
4.51 mmol) was than added. The solid salt started to precipitate upon cooling.
The solution was cooled to the ambient temperature, and the solid (2.47 g) was
collected by filtration.

'H NMR of the isolated salt indicated that the salt was in one to one
molar ratio of (4R)-1-[4-(2-chloro-5-fluorobenzoyl)amino-3-methoxybenzoyl]-
1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1'-[2]cyclopentene]-3’-carboxylic
acid and 1-(2-hydroxyethyl)pyrrolidine without any residual solvents.

'H NMR (CDsOD) 68.04 (d, J = 8.3 Hz, 1H), 7.57 to 6.67 (m, 9H), 6.44
and 6.12 (ss, 1H, rotamers), 3.81(t, J = 5.3 Hz, 2H), 3.63 (s, 3H), 3.451t0 2.94
(m, 3H), 3.28 (m, 4H), 3.20 (t, J = 5.3 Hz, 2H), 2.85 to 2.48 (m, 3H), 2.18 to
1.89 (m, 2H), 2.04 (m, 4H), 1.83 to 1.45 (m, 2H).
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sol ution was cooled to anbient tenperature, and the
solid collected by filtration and dried in a vacuum

wovears/m08185C. 1H NVR of the isol ated salt i ndi cateastivaniost

the salt was in two to one nolar ratio of

(4R) Imp4t1d725.9B8@p@- 5- f | uor obenzoyl ) am no- 3-.met hoxyben
zoyl ] -

1, 2, 3, %olu@tltwawatemrwmgfm 1- benzazepl ne-4,1' -[2] cycl
0 @yazine with 0.36
éﬁée‘ﬁ]gc%ﬁ%\@ s,gfgrtt? M%‘?b s %Gfr‘-ﬂg# OHES 11 R ( DVBO- d6)
9.76 (Galcdii—b 7€863.64; HJ6@68N56I=H6 C|1l5|)20 F,BI8to0 6.68
(m 9 . 52 apd 2 ( o) 82-4.58
(m 1?65 "57 ( 629? 25 3E '%'%95 éﬁ%?ﬂbré% 3.03
to 2.33 (n] 4H), 2.73 (s, 4H), 2.08 to 1.80 (n] ZFD

1.73 t 3 159- 161 0OC Chenlca Si S
for - cYBnikiBs dEesits ersllintin aanes SenerBeq o e Ristenh
HnvéntiBr, with exen@fes ;Erovnae@ 90r tid ig_ur%oé_ﬂ of llﬁrs,traﬂer?& wippad:

C, 63.60, H 5.35 N, a, KF,
wnsigrstesdsifai e pgactice of the mventlon encompasses aII of the usual

(riddion; ééa3dt§ﬂdh9|a%lbrﬁ16d|nﬂé9ﬁ&%%%é A 1e3sdIBE lbpingbe

nzov -
t@'ﬂ%‘ﬁ@/@'ﬁ@%@?cﬂbﬁmBﬂtﬂvﬁéﬁtﬁazep| ne- 4, 1W21cvcl opent enel-
3' -carboxylic acid 1-(2- hydroxyethyl)pyrrol|d|ne sal t
A sol ution of
(4f?)-1-[4-(2-chl oro-5-fl uorobenzoyl )am no- 3-

met hoxybenzoyl ] -1
,2,3,5-tetrahydro-spiro[ 4H 1- benzazepi ne-4, 1" -

[ 2] cycl opentene] -3' -carboxylic acid (2.48 g, 4.51
mrol ) and 1-(2- hydroxyethyl)pyrrolidine (1.04 g, 9.02
mmol) in 46 nL of isopropyl acetate and 2 niL of

nmet hanol was heated to reflux to distill off nethanol.
Water (0.086 g, 4.51 nmmmol) was than added. The solid
salt started to precipitate upon cooling. The sol ution
was cooled to the anbient tenperature, and the solid
(2.47 g) was
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collected by filtration. 1H NVR of the isolated salt
i ndicated that the salt was in one to one nolar ratio

WO012005/000819 PCT/US2004/019951
(4f ?)-1-[4-(2- chI or o- 5-f| uor obenzoyl ) am no- 3- net hoxybe
1oy Claim:
3, tetrah ro-spirol 4H_1- benzazepi ne- [2] cycl
oBent egg]*oogss S'B%Rﬁﬂ%@ ;G aaqp(gnpoung%f formula

1- (2- hydroxyet hyl ) pyrrol i di ne wsbhout any resi dual
solvents. 1H NMR (CD30D) J8.04 (d, J = 8.3 Hz, 1H),
7.57 to 6.67 (m 9H), 6.44 and A& 12 (ss, 1H,
rotamers), 3.81(t, J : ’ZP(KCHZ);%, 63 (s, 3H), 3.45
to 2.94 (m 3H), 3.28 (m 3320 ’(2 J = 5.3 Hz,
2H), 2.85 to 2.48 (m /3R o 1880 (m 2H), 2. 04
(m 4H), 1.83 to (R : 187.5-188. 4C
Solubility in water: > Chemi cal Anal ysis for
C3()—|28CI FN 2056 GC6H 3NO Hzop(:aﬁc d: C, 63)38; H, 6.06;
N, 6. , 5.20; F, 2.78. Found: C, 63.32; H 5.57;

N, 5. er , 5.25; F, 3.17. Wile the foregoing

spec:lfCl on teaches the principles of the present
\ON

i nvent wi th exanpl es provided for the purpose of
illust | m$ele¢ted\irbm the gnoutecaisisdihgtangtantiretgyoayt;i ce
t he..usual

Firobidg TR L hABoBRT SRR AGES Potiesflar & FiteHHE stamt o e

within the scope of the following clains and their
equi val.en 1\3 A process for the preparation
I~a

of a @dﬁﬁsdﬁag%&f% (I') wherein v - js selected -

f r om Rids gelectad toABiHRtdrogp abl\‘jélst&rgcbfh@tiﬂfg@ﬁr ¥alogen, hydroxy,
provi ded that the not contain a

roar rou
e b Stied rhyin clyuo CaTgitie. Tl auirats. anl-
seifegtie tlkyl-emfdritcardy aypPs@net st i ng of hydrogen,

hal ogen, hydroxy,
—$~N—CH,~5—

-R2-R% is selected from the group consisting of O R0 and

-3-CH,—N-3—

o R10.

R is selected from the group consisting of alkyl, substituted alkyl,
phenyl, substituted phenyl, heteroaryl, substituted heteroaryl and —(B)o.1-G-(E )o.
1=(W)1.3;

wherein B is selected from (CHz)+.3, NH or O;

G is selected from aryl, substituted aryl, heteroaryl or substituted
heteroaryl;

E is selected from —O-, -S-, -NH-, -(CH2)o.3-N(R™)C(O)- or -(CHa)o.3-
C(O)NR™-; wherein R"" is selected from the group consisting of hydrogen, alkyl
an substituted alkyl;
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al koxy, phenyl, substituted phenyl, alkylthio,
aryl thio, alkyl-sulfoxide, aryl sulfoxide,

wal2boslooesabf one and aryl - sul fone; - <>~N - CH2- f P€T/US2004/019951

-R2-R3- is selected fromthe group consisting of OR
and - eaabHly-is depeBIRLY seleRll fram hgptieger iyl csubistigited alkyl,

g i SLJ . substi tuted.al ky! ., phenyl,
SEp, EORSEL SR, A fblosnPi Arkiisbiidieblnie et.onr 1
asubstitutd) oryl, hetdreRii orlsubdliutedt hatbeapjiiin B i s sel ect ed
from(CH2)i-3 , NHor O Gis selected fromaryl,
substituted aryl, heteroaryl or substituted

het er oaisydeledied Somahe gt ddndikting & CH; EH ;
- (CH2) 0- 3- N&Rll?gC( o%- @oc:ub_ (GR) 02 3 O KIR??UH and C(0);
wher ei n - RI'EPieSedls|aeipglg of dgHblewendr oup consi sting of
hydr ogesvided st whBn RIBS [ddtrat ik | .

[ ndepmentl sel ect egésgdpgdr% ﬁ%‘?'&g’eér'ffﬁgﬁ;?wth%’ alkyl-sulfone
eI PRy té‘?’ky‘l‘:_‘ #n? Heublg hpBd;i t ut ed ami no,

al kyl t hi ophenyl, al kyl -sul f oxi dephenyl, -aryl,
substituted aryl, heteroaryl or substituted

het er 8d$ #n integerdramelidet3ed from the group consisting of
CH, CH2, CHOH and C(O; represents a single or double
bond; provided that when Rl is iodine, bromne,

al kyl bhs an indegdrtftoino 1 talkyl - sul fone. or aryl -sul f one,

th i | : i S. [ f 1 3
b o Bnisdedd Rof 8800 S odriiio L bitGaen Rl ubstiited
gikyliphenyi sindtsubsgtitofedmrdingigen, al kyl, substi t ut ed

R® is selected from the group consisting of hydrogen, alkyl, substituted
alkyl, aldehyde, carboxyl, alkoxycarbonyl, substituted alkoxycarbonyl, -
(CH2)NZ'Z% and —C(O)NZ'Z%

wherein k is an integer from 1 to 4;

Z" and Z2 are independently selected from hydrogen, alky!, substituted
alkyl, heterocyclyl, substituted heterocyaclyl, aminocarbonyl or substituted
aminocarbonyl;

alternatively Z' and Z? are taken together with the N atom to which they
are bound to form a heterocyclyl, substituted heterocyclyl, heteroaryl or -
substituted heteroaryl;

or an optical isomer, enantiomer, diastereomer, racemate thereof, or a
pharmaceutically acceptable salt thereof:

comprising
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al kyl, phenyl and substituted phenyl; R5 is selected
fromthe group consisting of hydrogen, alkyl,

weubsstaoosaped al kyl , al dehyde, carboxyl, al koxyearhsnyk/019951

substituted al koxycarbonyl, - (CH2)kNzZ1Z2 and - C(O NZ
172; wherein k Fs an integer from1l to 4; Z1 and Z2
are i ndependent sel ected fr hydr ogen, al kyl,
substituted al};(\l, het er ocycl yii , Substituted )
heterocyclyl Xam(mag)@r bonyl_4 hstituted . X JcH,),

'r tivel Z1 and Z2 are take

am nocar bopy
i he N omto—whi-ch—ttrey

t oget SY=s 0
f R da& hdt erocycl yl, substit uxey he¢|:é;a @
het er or-FStibst {Ihut ed heteroaryl; ord (1)

i sonmer, eneﬁmorrer di ast ereoner, racenmate tl*?ereof or

a phargg é&% o@ﬁf&%r’ﬁ%l& gﬁ%ﬁer&heh@e@ﬁ% is selected from

conpri si ng eactl g a compoun formula (I1) ereln

- Rezoup eewsigding of sNEeCHetand fGHnNHhwitreoegmpeimsli of formyla
%2 widr&hl 2 |sr§r'%r o&ﬁﬂ?\éﬁy gFé@’_e'hB? %f ?%Q'Qé’ ULkl of r?(%d??zaélhﬁng

erein resence
bld$g i ap‘@bjraécair{olm erganil sahiemd) o ixture of anoon-alcobdlim drganic

A End Bl TR b8 Bo oo PR BUEE Pk i ng

corrpound of formJIa (). 2. The process as in Caiml

T1 d .Th Caim1l wh '
P& n e etpatin T DPRGISE £ G < carboxyl

further conprising protectlng t he carboxyl by reacting

e c ound of f or [
The priBBaLacess asin @A Whateas P i the comagyind oldtngiiia (1) is
Qd?boxyR%ﬁth?er'comp’hsﬂNg@rbt%chngthe carboxyl by reacting the compound
of formula (I) with TMSCl in situ.

/’ N
\
4, The process as in Claim 1 wherein ™= = is phenyl, X is =CHa-, R%is -
—§~-N—CH,~5—
COzH, nis 1,bis 0, -R-R*is 0° "R and R is
Cl
O
-8 NH
F
OCH;
5. The process as in Claim 4 wherein the base capable of neutralizing HT

is an organic tertiary amine base.
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C2H, nis 1l bis 0, -R-R3- is ORand R10 is 5. The
process as in Caim4 wherein the base capabl e of

woewisroadd12i ng HT1 is an organic tertiary am nePORIAS2@4/019951
The process as in Claim5 wherein the conpound of

f &r mul Bhe ;brb):e$§?s“ mra]mhmds whickeih e @clﬁﬁmuﬂddof%rn‘im& mliga
on-al Cco sol ven
b PR raona et g BN ireS pbgmcb e seaiogonent

am ne base is pyridine and the non-al coholic organic

solvent is toluene. 8. The process as in Caim7 -
wher euWQMQC%ﬂ%Ur%a'mGWGPFﬁJW the(qrpgnic dertigrycaraige hese is

dRRITRRLIAE ridh-JiIQsHBHE B ature in the
r%ﬁbe of between about [%?:}Qasnmegg&tt%@ggmtenperature
9. A conpound prepared according to the process of

aim '
o ocosdeJF gk, ALY GhERS! e AR HY oL By re,
otaeted ovifhdhe dompotind crUbem(lllal )(VWa’em @mpérstusenethe eander afm
t,h rou |st| | and heteroaryl; provided
%%Wg?%ggﬂé é Hgé% %?15%ﬂ95?n a nitrogen atom
ais an integer fron11 to 3; RLis selected fromthe
roup conS|st|ng drog hal ogen, dr oxy

‘Kox ¥ CHIRAtAC P %m&? PEERY tﬂlgﬁﬂéhﬁjpmcsw? Chire 1.
aryl t hio, aIkyI sul foxi de, aryl sul f oxi de,
al kyl -sul fone and aryl-sul fone;-R a-Ra- is sel ected
filPom AHETRBRE %%ﬁgﬁp?@d'@ﬂ to thg-proFpss affeaim éH - NH-;
X is selected fromthe group consisting of CH CH2,
CHOH and C(O; =-= represents a single or double bond;
dlovi Agdoeasstionherpregaration ofci empeirsheffermela k) t hi o,
arylthio, alkyl-sulfone or aryl &ylfone then =r =r is
a doubl e bond;

J

X" (GHy),
T~(R*),

(R"), C

3a

-R
RZa
wherein

G
/
\

“ is selected from the group consisting aryl and heteroaryl;
provided that the heteroaryl does not contain a nitrogen atom;

a is an integer from 1 to 3;

R’ is selected from the group consisting of hydrogen, halogen, hydroxy,
alkoxy, phenyl, substituted phenyl, alkylthio, arylthio, alkyl-sulfoxide, aryl-
sulfoxide, alkyl-sulfone and aryl-sulfone;
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nis an integer froml to 3; b is an integer from1l to
2; R4 is selected fromthe group consisting of
woydrspges1y al kyl, substituted al kyl, phenyl an#®#CT/US2004/019951
substituted phenyl; R5 is selected fromthe group
consi stRHdR*Bfis hyldcieddmm tiekyrbup somsstinguf eIHRCKY! and ~CH,-
alplehyde, carboxyl, al koxycarbonyl, substituted
al kokycar bonyl, - (CH2)kNz1Z2 and - C(O) NzZ1Z2; wherein
k is an integer from1l to 4; Z1 and Z2 are
ed from hydrogen, alky

i ndepepdent | | ec | I

subst | fiit SUEClPR TP tHE GERBESRISAING 945tk Cat BHOH and C(O);
5 het er oeysl ipresafisWsingle i Houblke st i t ut ed

am nocar bon alternatively Z1 and Z2 are taken

onyl ; | Ve :
t oget HR¥ P‘”&!Pg Hat MbeR Rati® 19ding, kraneiRet #lkyithia, @ntlibion dlkybsulfone
f O aryPsUMBhe! REN G s §HQ§$IE%%89 heterocycl yl,

het eroaryl or substitute eteroaryl; or an optical
i sonmer, enantioner, diastereoner, racemate thereof, or

a phargy | A tabl e salt thereof; conprising
(Rgr) b H&%%%tﬁ&é@#(f\rﬁrﬁﬁ;}?%x) reacti ng a conpound of

10 fornula (VI1), wherein pis an integer fromO to 1, q

is any; .2, provided that when p is O
t hen g;?%ﬁgﬁ%%%r%ﬁté%rs 1thengis 1, PGl is a
ni t r odris peletted fiongthgrovoyp edvtsisAdgics hy@ween adIky) subslitufed

e e L

15 R®is selected from the group consisting of hydrogen, alkyl, substituted
alkyl, aldehyde, carboxyl, alkoxycarbony!, substituted alkoxycarbonyl, -
(CH2)kNZ'Z2 and —-C(O)NZ'Z2:

wherein k is an integer from 1 to 4;
Z'and Z% are independently selected from hydrogen, alkyl, substituted

20  alkyl, heterocyclyl, substituted heterocyclyl, aminocarbonyl or substituted
aminocarbonyl;

alternatively Z' and Z? are taken together with the N atom to which they
are bound to form a heterocyclyl, substituted heterocyclyl, heteroaryl or
substituted heteroaryl;
25 or an optical isomer, enantiomer, diastereomer, racemate thereof, or a
pharmaceutically acceptable salt thereof:

comprising

0 2

COLA
(R
(R1)a Q (/CHZ)q + Q2__>\ \C02A3
—N
(CHy), \PG1 (VIin)
(Vin)
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in the presence of a base capabl e of deprotonating an

al pha proton to the ketone on the conpound of fornula
wOYbds)opod1m an aprotic solvent, to yield the PCT/US2004/019951

correspondi ng conpound of formula (1X); reducing the

compound of formila (1X),to yicghd (R correspondi ng

conpound of fornula (X); W ead¢ting/the oeund of

formula (X) in the presey ak%ée)ﬁcaﬁale of

deprotonating an al gk he CO2A3

substituent; inRdp 9 that does not

prevent the deprotons al pha proton to the

CO2A3 substituent, toy 299’1 cor respondi ng conmpound

of formula (XI):(Xi) (Xi) reducifg the conpound of

formula (X), to yield thg)ycorrespondi ng conpound of

formula (XI1); and (XIl) (Il) reacting the conpound of

f or nul"8agtxgia compoyrideafdonntida (\dhr whersindp irgarc mbagen frdmod to 1,

f ; [ ' 1,wherein .
 SeTURpe! Yoo EHfo R BRE Sy ad MUY Fy2 Ui B i
dhen aie. RGAis a sitrogeiHpeistingBoupTard Af sdewer alkylt with a

> S EhBubor KRR ful et R R e g R R e o

(IWEthe prieserae ofreobbasencapabiesef.deprbtorTdtimg sl giss piton 1 the

' 3. Wherein the inorgani.c base |s K2CC'3 and the
Yoy g aiEe oBlhemils S s dpeais salvent tenfaicingy
wioerespondirtecaropmoidnst fodmdl@(ixyl a (1 X) is reduced to the
cor respondi ng con%:)oq‘nd of formula (X) by reacting the

R% X) with triethylsilag®.hh®he
: O

BF3"e
(R"), (BHzly ———  (®");
(CHQ)p \PG1 (CHz)p \PG1
(IX) - (X)
10 reducing the compound of formula (1X) to yield the corresponding
compound of formula (X);
CO,A®

CO,A? (RY), 5 )
o OO T~(R%,
R Oy —— &1, (G
—N —
(CH2) o1 (CH N
x) (X1)

reacting the compound of formula (X) in the presence of a base capable
of deprotonating an alpha proton to the CO,A® substituent: in an organic
15 solvent that does not prevent the deprotonation of an alpha proton to the CO,A®

substituent, to yield the corresponding compound of formula (XI);

87



10

15

weRkalsanbsapat e are present

16. The process as in Caim1l5, wherein the
triethylsilane, TFA, nethanesul fonic acid and

of 5.0 triethylsilane to 2.5 TFAto 6.0
net ahnesul fonic goLA®to 1.8 BF3"etherate. 17. Theg, a3
process as in C & m 16, wherein the conpound of 2
formula (IX) ced to the correspondi ng co
of formula © €hl or oet hane. 18. The pi

a0

\ met al al koxi de 1 s™p i um
t - but oxi de 2 ein the organi c sol vent What dokes
not prevent t IéizaerJ\chﬁi1onati on of an al pha pr&‘?‘dﬁpt(}pd
the CO2A3 substituent is toluene. 20. The process as
in Claim12, herein the conpound of formula X)) is

reduced .to the correspondi ng, c und, of formula (XI1I)
byt edEeviing s BB TP U PHD e pelgerhodhlia,
besrapoyiahd g €orimularetingaed . 21. A conpound prepar ed
according to the prqcess of Claim11l. 22. A conpound
prepared accordiGfepAo the process of O aim12. 2?!3' A
process for the preparation of a conpound of forftul a
(XVa) O G (g2 )(Xva) NH O Wwherein Tr3 is

selected fromt consisting of C, Br @ar . G

i s sel ected frotaryly Bubstituted aryl, Haw

SRR LI (CHz)g ———> (RY
(CHz)p \PG'I R2a’

(Xl

(1)

reacting the compound of formula (XII), to yield the corresponding

compound of formula (l1).

- N

\
~ 7

12.  The process as in Claim 11 wherein is phenyl, X is —-CHy-, R® is -

CO.H, nis 1, b is 0 and -R*-R*- js -NH-CH-.
13.  The process as in Claim 12, wherein the base capable of deprotonating
an alpha proton to the ketone on the compound of formula (VII) is an inorganic

base.

14.  The process as in Claim 13, wherein the inorganic base is K,CO3 and
the aprotic solvent in DMF. |

88
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heteroaryl; Wis selected from hydrogen, alkyl,
substituted al kyl, am no, substituted am no,

wal2boslonbdiophenyl , al kyl - sul f oxi dephenyl , aryl , PCT/US2004/019951
substituted aryl, heteroaryl or substituted

h 4 o + T2 C 1
g STt bior ST L e M e ek Sl e
a ré:dw@a tﬂ@dwecxforfe@bmnﬁg (:é’ﬁ(bourvm@frfermulMX) By feziofifg aiekyl
a co wherein T2 js O,

.corpﬂpowp gﬁerfﬁwéé@ﬁa@th&'ew%&@g 'Bdppresepge of a mixiire of
NeRi AckinBduifdiic adid afd Bt)séth&aho! i ¢ organi c sol vent,

to yre the . corresponding conpound of fornmula
5(XXII) O0O0) 4 GO (<PH 2)g-3 (CHo) 0 3 NHc x ) |

( XX H Lyz 0 or mul a
i% -}h‘% B'nglggeﬁ és %%@P%e@ﬂ%ﬁﬁﬁsqﬁongg&%g frFL‘f ormul a

( XPéItHdn)esulﬂ)rﬁb acid and BFseetherate are present in a molar equivalent ratio
of 5.0 triethylsilane to 2.5 TFA to 6.0 metahnesulfonic acid to 1.8 BFzeetherate.

10 17. The process as in Claim 16, wherein the compound of formula (IX) is

reduced to the corresponding compound of formuia (X) in dichloroethane.

18.  The process as in Claim 12, wherein the base capable of deprotonating

an alpha proton to the CO,A® substituent is an alkali metal alkoxide.

15
19.  The process as in Claim 18, wherein the alkali metal alkoxide is

potassium t-butoxide and wherein the organic solvent that does not prevent the

deprotonation of an alpha proton to the CO.A® substituent is toluene.

20 20. The process as in Claim 12, wherein the compound of formula (XI) is
reduced to the corresponding compound of formula (XII) by reacting the
compound of formula (X1} with sodium borohydride in methanol.

21. A compound prepared according to the process of Claim 11.

25

22. A compound prepared according to the process of Claim 12.

23. A process for the preparation of a compound of formula (XVa)
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15

woeagantsigapabl e of converting the -

GOHGT3 ( H)o0-3 (CH2)0.3 N, H(XXI'l'l) NH (Xva) 0w
reacting the conpound of formula (XXIlIl) wth a

to the corresponding - C(O T3 substituent; in an inert
organi c solvent, to yield tdhhe correspondi ng conpound
of formula (Xva). 24. The/ngcess as in daim 23,
wherein T3 is O . 25. Th €ss as in Caim 24,
wherein Gis 1-(3-nmethoxy-phenyl) and Wis

1- (2-chl oro-5-fl uoro-phe . 26. The process as in

Cl ai m 25, wherein the bage? ab{g&agf neutralizing HT2
is an organic tertiary ar ne basé. 27. The process as
in Caim26, wherein theN%rgani c tertiary am ne base
is triethylam ne. 28. Thg process as in Caim 27,
wherei n the non-al cohah™c o gani ¢ sol vent i s DCM or
ethyl acetate. 29. The process as in Caim28, wherein
t he cdﬂi%ﬁ'ﬁd of fornula (XX) is reacted with the

conpourtds 8életrbMdnRtHe’gfblip 8bndstingarel &R Fn t he
range of between about 00C and about room tenperature.

30. THeisradecded fram aryl. svbstityted arylyhsteroary Aesksitehd
Ofetb@aptl @ (XXI'1) is hydrolyzed to the corresponding

conpound of formula (XXII1) t;’i/ reacting theconpound of
f or mulVY ig setestpd fiormhygieeen, gk, isebpiiteled mtieyl, gmipaswibstityted

BRI SBN ba BycTaE AR 57, SRS} BT ey

ToaRubstituted heteroaryl;

comprising ‘
O o] O
4 /u\ /”\ A
| ‘ (CHz)ozs
(CH2)o-3 Il\l . XX1l)
NHy  (XX) (XXI)
@) W

reacting a compound of formula (XX), wherein A% is lower alkyl with a
compound of formula (XXI) wherein T?is Cl, Br or F; in the presence of a base
capable of neutralizing HT?; in a non-alcoholic organic solvent, to yield the .

corresponding compound of formula (XXII);

0 0
A4
?)]\O/ Cl':l)]\OH
(CHa)o. .
,'\,Hz ) ((|:HZ)°'3 (XX
/l\ NH

W O/l\W

O
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32. The process as in Claim25, wherein the reagent
capabl e of converting the - CO2H substituent to the

woaorsasmandi ng - C(O) T3 substituent is oxalyl ebirmscaen19951

or thionyl chloride. 33. The process as in Caim 32,

- wher eihydtdigzingtheaantouhd fob farmnluta (OXKI),| tb )yield theeastez@onding

w th oxal yl. chl or. .at a tenperature in the range of
bm%éﬁéﬂfn%e(gﬁb about roomtenperature. 34. A
conpound pQepared according to the processypf Caim
23. 35. A ¢onpound prepared according to tihye process
of d ai > . A conpound of formula (1] 1J) is
sel ectedy fromthe group consisting aryl @d T
heteroa( II_{:f;)i)grovi ded that the heteroaryl ! does not

contain ,a rogen atom a is amint eger(CHlé)@m 1to 3;
Rl is sq\luﬁct ed &&ﬂg the group consisti ngl of hydrogen,
hal ogen, ydro>£ Al koxy, phenyl, substNHut ed ph@iia)
al kyl t b aryl thio, alkyl-sulfoxide, arylsulfoxide,

al kyl OSul fWne and aryl -sul fone; -R2a- -~\Ws sel ected
fromthe group consisting of - NHCH2- and - CH2- NH;
X i s &aAcHpg &e coropeursofdediie Oons) with ageagertigapapie of

(@583 QDo Lo @ i
SOV R O shogRr 7 HeecioShiie 2L Gl Prtasit i
anyiherhorganid soNend,ubfytethercamegporsdihdg oorepotritkof fosmala (XVa).
doubl e bond; n is an integer from1l to 3; b is an

integer froml to 2; R4 is selected fromthe group
@dnsi $he prposks lay i 6lpm 23alvkgiein TUisLEli t ut ed

25.  The process as in Claim 24, wherein G is 1-(3-methoxy-phenyl) and W is
1-(2-chloro-5-fluoro-phenyl).

26. The process as in Claim 25, wherein the base capable of neutralizing

HT?is an organic tertiary amine base.

27.  The process as in Claim 26, wherein the organic tertiary amine base is
triethylamine.

28.  The process as in Claim 27, wherein the non-alcoholic organic solvent is
DCM or ethyl acetate.

29.  The process as in Claim 28, wherein the compound of formula (XX) is
reacted with the compound of formula (XXI) at a temperature in the range of

between about 0°C and about room temperature.

30.  The process as in Claim 25, wherein the compound of formula (XXIil) is

hydrolyzed to the corresponding compound of formula (XXIll) by reacting the
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al kyl, phenyl and substituted phenyl; R5 is selected
fromthe group consisting of hydrogen, alkyl,

weubsstaoosaped al kyl , al dehyde, carboxyl, al koxyearhsnyk/019951

substituted al koxycarbonyl, - (CH2)kNZ1Z2 and -
CeEInbdAR of fohaaiai(RXH) With datdrif 8@Ssrebéd o base 4in aﬁ%r@émlc

Z2 are i ndependently sel ected from hydrogen,

s8B¥EM ut ed al kyl, heterocyclyl, substituted

het erocyclyl, ami nocarbonyl or substi t ut ed

am nocar bonyl alternatively Z1 and Z2 are taken

t 8det hERe RIOCASS AwinNlaim A9+ whetaindhe baey islkie Hhanshitetasganic
f%l%rﬂ ibeyerocyclyl, substituted heterocyclyl,

het eroaryl or substltut ed heteroaryl; or an optical

I somer, enantioner, diastereoner, racemate thereof, or

h . | f,37. * :
S MG RSB B o LSRR b Roomerin
OH2—C QR s1sbstituBoRtd, the coseéporiumgs—@(@)rrél suwmdﬁs&»oxasyl -
d a 36 selected f
15_@,0552%9&@01“5@%@?23“ O?ZHI- 2 beﬁlz;nzepi ﬁ:- i?l‘e- [ 2]r g;ncl

opentene] - 3' - carboxylic aci d; or a pharmaceutical

a@:ept ble salt thereof A conpound as in Claim 36,
ect G RPEFRS(@RHN faimy3y "é‘etf %'f‘r“&%}a'iﬂa%fm pigpgpula (XXIl) is
“TeadeBSNFPGRR BRlofldd-at 4 Eripeth@pe i t%@%né’e of @%Q%gté@ g°C

acid; or a pharmaceutical® acceptable salt thereo
A@@o@ﬁ%ﬁﬁ@pr@éem@eraumm 36 selected from (49)-1

, 2,3, 5-tetrahydro-spiro[ 4/

-/ 1- benzazepi ne-4,1"' -[ 2] cycl opent ene] - 3' -

34. A compound prepared according to the process of Claim 23.

35. A compound prepared according to the process of Claim 25.

36. A compound of formula (II)

=2 is selected from the group consisting aryl and heteroaryl;

provided that the heteroaryl does not contain a nitrogen atom;

a is an integer from 1 to 3;
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carboxylic acid; or a pharmaceutical acceptable salt
thereof. 41. A process for the preparation of (4R)-1

WO020B/0bed1et r ahydro-spiro[4/ -M - PCT/US2004/019951

benzazepi ne-4, 1' - [ 2] cycl opent ene] - 3' - car boxylic acid
conpr i RT Bseletsd frovd the HRUPHoRSETING o gy dBdgen, Zalf'gen, hydroxy,

1,2,3,5-tetrahydro-spiro[ 4/ 7-1- benzazepi ne-4, 1

[ Q%ewpaﬁawt sistituied phgnyd alyitbioaaryihig lkyl-sulfoxide, aryl-

( shifcxRiE BRYS$UIOAB hd @RI Sulidre; The process as in daim
41, wherein the (-)-canphorsulfonic acid is present in
an anount equal to about one equivalent. 43. The
procesgp2agsd k [ : CNHELCH M
Pr oS AR rgﬁj%?%teé f)rlgpotf‘rg%@djié&“s%tmg of =NH-CHa- and ~CH,
b¥hizazepi ne- 4, 1' -[ 2] cycl opent ene] - 3' - car boxyl i c acid

is reacted with the (-)- canphorsulfonic acid in

nmet hanol . 44. A process for the preparation of (4S)-1

, 2, 3, 5 isedelenttgalfromapé godug/ condisting of CH, CH,, CHOH and C(0);
benzazepi ne-4, 1' - [ 2].cycl opent.ene] -, 3' - car boxylic acid
Conpr Lo R P EsE o 8 CERPEDRBR o of

1, 2, 3,pheviééd thay dhen Riiig i, brdwing adminis afyithio, alkyl-sulfone
[2 c%lcl ﬁent ene]-3 -car bo%l ic acid with .

(anar aﬁﬁ’ﬁ %4067 6n7 ¢ ISR ARUPIaRoNk compound of t e

formul a 46. A pharnmaceutical conposition conprising a
pharmaceutically acceptable carrier and a conpound of

C ai mngs anpntegeiiIP tdedut i cal conpositi on made by

m xi ng a conpound of Claim9 and a pharmaceutically
acceptable carrier. 48. A process for nmaking a

phar mRdeanitagerdeamdde i on conprising ni xi ng a

conpo [ : e

carri o> oSBT UaY o PARHTRE R HERRY, kg Sctblfea
iakybIphieny anscsubstietedpianyl;ar resi stance and cardi ac
insufficiency, in a subject in need thereof conprising
adm nistering to the subject a therapeutically ‘
ef f ecR ieselediad fronf thelgsowmagrmiatithg of hydrogen, alkyl, substituted

alkyl, aldehyde, carboxyl, alkoxycarbonyl, substituted alkoxycarbonyl, -
(CH2)NZ'Z? and -C(O)NZ'Z% ‘

wherein K is an integer from 1 to 4;

Z" and Z? are independently selected from hydrogen, alkyl, substituted
alkyl, heterocyclyl, substituted heterocyclyl, aminocarbonyl or substituted
aminocarbonyl; 4

alternatively Z' and Z? are taken together with the N atom to which they
are bound to form a heterocyclyl, substituted heterocyclyl, heteroaryl or
substituted heteroaryl;

or an optical isomer, enantiomer, diastereomer, racemate thereof, or a
pharmaceutically acceptable salt thereof.
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of daim9. 50. The nethod of C aim49, wherein the
condition is selected fromthe group consisting of

wagursaweilon, obsessi ve- conpul sive disorders, PCT/US2004/019951

hypert ensi on, dysnenorrhea, congestive heart

failure/cardiac insufficiency, c ary vasospasm
cardiac ischema, liver cirrhosi g renal vasospasm

r 8fial Aaohyoand edémelaimSehehiemin St¥okie,phehylpXDOSTHIp-, RY is -

retentio n rishi.c one and central
\A@WBUE '%32? @é??’ﬁﬁ’ %?%’&.'Sifwghﬁ'r ocess according to
Claim 15, wherein the triethylsilane, BF3 Etherate,
Tgé agd net hanesul fonic acid are present in a nolar
rati o

fompoEng g5 &t HipeiSPastectast 509 BF3 Et herate to
5. 27 THA4 @telra%y?ﬂ%})%ﬁ%ﬁﬁ%ﬁ Tk 8zHindle, 12 cylopentene]-3'-

di et hyl am ne sa

(@grboxylig_acil: ( 2- chl or o- 5- f | uor oben2oyl ) ani no- 3-

met hoxytheptiabadticall

,2,3,5-tetr ahyd(raolcs?pY ?%Tef&bi? B%lﬁtzhgzreeogi ne-4,1' -

[ 2] cycl opentene] -3' -carboxylic acid, said acid being

SRR o Rl el A 3147 e o

in 'd ai era f?2)-1-[4-(2-
chl or d4Bj-f1|2,3 bdbieainuiyd-§pind[4b-13beretazepinbant 4g]c)eldpentene]-3'-

) ahydr o-spiro[ 4H 1-
b%ﬁ;%’;@%,%%@z 4,1'-[2] cycl opent ene] -3' -car boxylic acid

t o di erlypramaecutically dccepthbléfsalt tieadfam ne salt as in
C aim53 conprising the followi ng X-ray diffraction
peaks: Position [2Q d-spacing [A] Rel ative

140t enA torhpPuntiladlit@aim 34 $6ied@d¥fdnd3. 6758 6. 4751 15. 99

. .16 16. . 7 29.23 16.4868
é33323§§g1 % E,Sg-té?ahygro-gpi%%‘f}-1§be5r1?£gzepine-4, 1'-[2]cyclopentene]-3'-
carboxylic acid;

or a pharmaceutically acceptable salt thereof.

41. A process for the preparation of (4R)-1,2,3,5-tetrahydro-spiro[4H-1-
benzazepine-4,1’-[2]cyclopentene]-3'-carboxylic acid comprising reacting a
racemic mixture of 1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1'-

[2]cyclopentene]-3’-carboxylic acid with (-)-camphorsulfonic acid.

42.  The process as in Claim 41, wherein the (-)-camphorsulfonic acid is

present in an amount equal to about one equivalent.

43.  The process as in Claim 42, wherein the 1,2,3,5-tetrahydro-spiro[4H-1-
benzazepine-4,1’-[2]cyclopentene]-3'-carboxylic acid is reacted with the (-)-

camphorsulfonic acid in methanol.

44. A process for the preparation of (4S)-1,2,3,5-tetrahydro-spiro[4H-1-
benzazepine-4,1'-[2]cyclopentene]-3’-carboxylic acid comprising reacting a
94
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17.1962 5. 1567 60.20 17.6157 5.0348 18. 08 19. 2580
4.6090 10.28 20.2682 4.3815 78.24 20.7710 4.2766 19.85

wadosvas14. 1939 50. 33 22. 4210 3.9654 14. 46 23. pBBAIS2004/019951

3.8330 44.46 23.2845 3.8203 50.44 23.7616 3.7447 44.86
ragemit#iktuse 6822, BBt G2 dEbSIrdpd BASerkazdiin@d, A7 90

6. 45 3 . 00 27. 777
T35 30n el Sednlicheis wih §* earporaidingio acid
31.9613 2.7979 10.81 32.3129 2.7683 11.11 55. A

erazine s

(44Lt_’p ‘f%”‘(%‘“@rﬂfg’?%fognf"lauor obenzoyl ) ani no- 3-
nmet hoxybenzoyl ] -1 Cl
, 2,3, 5-tetrahydro-spiro[ 4H 1- henza
[ 2] cycl opent ene] - 3' - car boxyl i
conpound of form@a (I3

plne 4,1' -
d acid bei ng
ne salt as in

5- quorobenzoyI)ar no-
, 2, 3, 5-t et r ahydr@- spi r 6T &
benzazep|ne 4,1'-[2] cycl op

eygiene] - 3' - car boxyl ic acid
to piperazine is 2:1.

46. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and a compound of Claim 9.

47. A pharmaceutical composition made by mixing a compound of Claim 9

and a pharmaceutically acceptable carrier.

48. A process for making a pharmaceutical composition comprising mixing a

compound of Claim 9 and a pharmaceutically acceptable carrier.

49. A method of treating a conditions involving increased vascular
resistance and cardiac insufficiency, in a subject in need thereof comprising
administering to the subject a therapeutically effective amount of the compound
of Claim 9.

50.  The method of Claim 49, wherein the condition is selected from the
group consisting of aggression, obsessive-compulsive disorders, hypertension,
dysmenorrhea, congestive heart failure/cardiac insufficiency, coronary
vasospasm, cardiac ischemia, liver cirrhosis, renal vasospasm, renal failure,
edema, ischemia, stroke, thrombosis, water retention, nephritic syndrome and

central nervous system injuries.
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57. A piperazine salt as in Caimb56 conprising the

followng X-ray diffraction peaks: Position [2Q
wda-263a00819 [ A] Relative Intensity [9% 13.5395 8CPHABR004/019951

21.78 14.8734 5.9564 25.04 15.4039 5.7524 12.84

1518609 He. pﬁB&Jssfa%c&@ngﬁtoF(ﬂé& b5, %?&eﬂqﬁh@@nell%/léﬁl%@ég

V4 9.1470 4.6355 92.10 19.6968 4.5073 55. 49
28% %A%G@feﬁﬁ gad giethanesyiianioacid gte presgpt ip g molgg ratio of

43 Y 6kfethQisidne2id A 7P BFEEHet4tetd 52 ZFRY ¥ BndfhbedTiohicl
23.9903 3.7095 24.43 %4 7962 3.5907 27.08 25. 8556

3891460 100. 00 26.5390 3.3587 40.92 27.1754 3.2815
41.38 27.5201 3.2412 40.85 28.9219 3.0872 26.04

30. 0687 2.9720 14.28 31.6571 2.8264 10. 40
52. A diethylamine salt of (4R)-1-[4-(2-chloro- 5-fluorobenzoyl)am|no 3-

methoxybenzoyl]-1,2,3,5-tetrahydro-spiro[4H-1-benzazepine-4,1’-
[2]cyclopentene]-3'-carboxylic acid, said acid being compound of formula (ia).

10 583. A die’thylamine salt as in Claim 52 wherein the ratio of (4R)-1-[4-(2-
chioro-5-fluorobenzoyl)amino-3-methoxybenzoyl]-1,2,3,5-tetrahydro-spiro{4H-1-

benzazepine-4,1’-[2]cyclopentene]-3'-carboxylic acid to diethylamine is 1:1.

54. A diethylamine salt as in Claim 53 comprising the following X-ray

16  diffraction peaks:

Position [°20] d-spacing [A] Relative Intensity [%]
12.4469 7.1116 13.10
13.6758 6.4751 15.99
13.9948 6.3283 45.16
16.0254 5.5307 29.23
16.4868 5.3769 156.27
17.1962 5.1567 60.20
17.6157 5.0348 18.08
19.2580 4.6090 10.28
20.2682 4.3815 78.24
20.7710 4.2766 19.85
21.1852 4.1939 50.33
22.4210 3.9654 14.46
23.1866 3.8330 ' 44.46
23.2845 3.8203 ‘ 50.44
23.7616 3.7447 44.86
241721 3.6820 38.54
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26. 4543 3.3693 100. 00 33.5897 2.6681 10.85 58. A
1- (2- hydroxyet hyl ) pyrrolidine salt of

wO02b08j00ds1p 4- ( 2- chl or o- 5- PCT/US2004/019951
fl uor obenzoyl ) am no- 3- net hoxybenzoyl ]-1, 2, 3, 5-tetrahyd

Lghigzlezll %Iﬁ5¥ [ 2]icycl oapg%q(sene] -B' -car bo?&rﬁpc aci d,
sai d pci d Zsei7ap conpound Ddodoor mul g (Ta). 2844 A

1_(2_ ]drny\/af hvl \rp\ rrolidine saltlas in Claim58
wherej n t HO-4%43 o of 3.3693 100.00

(4f?)F1I- [%Zmnl or - 5- T 108§ benzpyt)am p7 35 TTEt froxy
enzoylL]-1,2, 3
tetr hydrngﬁJ?3r3o[ 4H 1- be@z&%@pi ne- 4,1 - [ 2]24/27 op_ent en
]'Sl'bd.fl) Y- aL,Tu O ﬂ_yLu UA_yCLn_yl u::u:un,

is 1: @3&1? (2- hydro;;y% yl ) pyrrolidi nggé%l t as ip
Caim 59 Gargde1esi ng |t he fzolgmvm ng X-ray difdgaction
peakc- Position-f2 d-sp i

T A2 paci-ng—{-Al
[94 12. 40%3-3129353 85.63217P89331 6 0950 271 R4 15. 8254
5. 6001 100.00 16.1407 5.4914 2515 17.0466 5. 2016
10.01 17,5261 5.0604 36.7118.8205 4.7151 33.63 19. 3437
458888A pipesEzing sgyef4£)d 1144 20blaro-S5cnalrenzay )8 B8iB0437. 78

Z%eﬁ%bénz%ﬁﬁﬂ ,Zg;5@%&39}7&3-@%r6[4395-%ea§32%%ine-4,1 -

[2]cyclopentene]-3'-carboxylic acid, said acid being compound of formula (la).

O
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56. A piperazine salt as in Claim 55 wherein the ratio of (4R)-1-[4-(2-chloro-
5-fluorobenzoyl)amino-3-methoxybenzoyl]-1,2,3,5-tetrahydro-spiro[4H-1-
benzazepine-4,1'-[2]cyclopentene]-3’-carboxylic acid to piperazine is 2:1.

10 57. A piperazine salt as in Claim 56 comprising the following X-ray
diffraction peaks:

Position [°20] d-spacing [A] Relative Intensity ‘[%]
13.5395 6.5400 21.78
14.8734 5.9564 ‘ 25.04
15.4039 5.7524 12.84
15.8609 5.5877 52.16
16.5948 5.3421 15.00
18.5405 4.7857 31.72
19.1470 4.6355 92.10
19.6968 4.5073 55.49
20.1348 4.4102 68.92
20.7233 4.2863 12.82
21.3009 ' 4.1714 10.41
22.1553 4.0124 17.97
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21.7248 4.0909 16.51 22.1398 4.
3.9211 86.85 23. 3486 3.8100 56.
wa4005960818. 6339 36. 16 25. 0891 3.
3.5119 36.04 27.6456 3.2268 17.

0152 21.99 22.6780
43 23.9247 3.7195 75. 49
5495 24,11 25. B62AS2004/019951
69 29.1634 3.0622 31.69

32. 5468 2.22%¢b7113. 68 33. 38H112. 6867/ 10. 682801 A
pr ocesé_f_g_rﬁy_gpar ng-the salt as jin ClaimbB2
conprli si ng3-%®dcting a c8MI8nd of| fornul #4@3%) with
di et yIam B@,7080d Separ at gigoFal d s@i 1. 62,574 gPT OTESS]|
for pgreparing the salt as' in Caimb55, conprising:
r eactli ng 35c&55§ound of f6r4|460a (I a) with ‘[ﬂ(b@;@ azi ne,
and s sat-d-satt A—process— ar-epar-he
the galt g§ Héﬁoci ai m 58, 3c3§ﬁ%r| si ng: reac?pﬁa
conmpqund Qf.1f764 mul a| (I a|) 3\38115 and 41.38 |
- ( 2-Hm :dr faXVAVZ-\4 h\/l \ pyrrolidine; separ ating _sai

;aft _ 275201777 3.2412° 40.85

28.9219 3.0872 26.04

30.0687 2.9720 14.28

31.6571 2.8264 10.40

26.4543 + 3.3693 100.00

33.5897 2.6681 10.85
58. A 1-(2-hydroxyethyl)pyrrolidine salt of (4R)-1-[4-(2-chloro-5- A

fluorobenzoyl)amino-3-methoxybenzoyl]-1,2,3,5-tetrahydro-spiro[4H-1-

benzazepine-4,1’-[2]cyclopentene]-3'-carboxylic acid, said acid being

compound of formula (la).

59.

(4R)-1-[4-(2-chloro-5-fluorobenzoyl)amino-3-methoxybenzoyl]-1,2,3,5-

tetrahydro-spiro[4H-1-benzazepine-4,1'-[2]cyclopentene]-3'-carboxylic acid to

1-(2-hydroxyethyl)pyrrolidine is 1:1.

60.

following X-ray diffraction peaks:

A 1-(2-hydroxyethyl)pyrrolidine salt as in Claim 59 comprising the

A 1-(2-hydroxyethyl)pyrrolidine salt as in Claim 58 wherein the ratio of

Position [°20] d-spacing [A] Relative Intensity [%]
12.4052 7.1353 35.63
14.5331 6.0950 27.39
15.8254 5.6001 100.00
16.1407 5.4914 25.15
17.0466 5.2016 10.01
17.5261 5.0604 36.71
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18.8205 47151 33.63
19.3437 45888 10.85
19.6767 45119 16.22
20.0173 4.4358 17.78
50.4608 4.3407 29.62
20.6769 ~ 4.0058 2359
21.7248 4.0909 16.51
201398 4.0152 51.99
55,6780 3.9211 86.85
23.3486 3.8100 56.43
23.0247 3719 7549
54,4967 3.6339 36.16
25.0891 35495 2411
55.3622 35119 36.04
57 6456 3.2268 17.69
29.1634 3.0622 31,69
32.5468 2.7512 13.63
33.3510 56867 10.68

10
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61. A process for preparing the salt as in Claim 52, comprising: reacting a

compound of formula (la) with dietylamine, and separating said salt.

62. A process for preparing the salt as in Claim 55, comprising: reacting a

compound of formula (la) with piperazine, and separating said salt.

63. A process for preparing the salt as in Claim 58, comprising: reacting a
compound of formula (la) with 1-(2-hydroxyethyl)pyrrolidine, and separating

said sait.
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