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This invention relates to certain compounds, and their pharmaceutically acceptable salts,
which inhibit matrix metalloproteases (MMPs), particularly MMP-3, MMP-12 and MMP-13.

. 5 They are therefore useful in the treatment of mammals having conditions alleviable by
inhibition of MMPs, especially MMP-3, MMP-12 and MMP-13.

MMPs constitute a family of structurally similar zinc-containing metalloproteases, which are
involved in the remodelling, repair and degradation of extracellular matrix proteins, both as

,  part of normal physiological processes and in pathological conditions. Since they have high

destructive potential, the MMPs are usually under close regulation, and failure to maintain
MMP regulation has been implicated as a component of a number of conditions. Examples of
conditions where MMPs are thought to be important are those involving bone restructuring,
embryo implantation in the uterus, infiltration of immune cells into inflammatory sites,

15  ovulation, spermatogenesis, tissue remodelling during wound repair and organ differentiation
such as such as in venous and diabetic ulcers, pressure sores, colon uicers for example
ulcerative colitis and Crohn’s disease, duodenal ulcers, fibrosis, local invasion of tumours
into adjacent areas, metastatic spread of tumour cells from primary to secondary sites, and
tissue destruction in arthritis, skin disorders such as dystrophic epidermolysis bulosa,

0 dermatitis herpetiformis, or conditions caused by or complicated by embolic phenomena,
such as chronic or acute cardiac or cerebral infarctions.

Conditions where MMP-3 and MMP-13 have been implicated include tissue destruction such
as in venous and diabetic ulcers, pressure sores, colon ulcers for example ulcerative colitis

25  and Crohn’s disease, duodenal ulcers, and tissue destruction in arthritis, skin disorders such as

dystrophic epidermolysis bulosa, dermatitis herpetiformis, or conditions caused by or

complicated by embolic phenomena, such as chronic or acute cardiac or cerebral infarctions.

Another important function of certain MMPs is to activate other enzymes, including other

30 MMPs, by cleaving the pro-domain from their protease domain. Thus, certain MMPs act to

ORI

*G00002*




J part of normal physiol ogical processes and in pathol ogical conditi oni‘

. Since they have high destructive potential, the MWs are usually undef MAY 1001
.close regulation, and failure to maintain MV regul ation ha

i npl i cat ed V¥R 9%3 Sd?ﬂ*rponent of a nunmber of conditions. Exanples oﬁn’concﬂ t| ons
where MWPs are thought to be inportant are those involving bone
restructuring, enbryo inplantation in the uterus, infiltration of immune
cells into inflammatory sites, 15 ovul ati on, spernatogenesis, tissue
renodel | i ng during wound repair and organ differentiation such as such as

i N venoutsgalute the abtavities mﬂmwws,emahm@vsnpmdpcm inone MMP sndydeadtoanpl e

ul cerative calitis di sease, dugdenal ulcers, fibrosis, |ocal

i nvasi onC¥CSHIVRRIGIeS %fshst °§H?°5®B]ﬁfm§FB‘a'§'a"r?&°£statl c spread of tunour cells
fromprimary to secondary sites, and tissue destruction in arthritis, skin
di sorders such as dystrophic epidernDIysis bul osa, ~0 dermatitis

her pet i f Bkegssive produotish 6f MNEP-3 isLthewphivyo be responibile for pathblpgizabidsue phenonena,
such as chronic or_ acute cardiac or cerebral infarctions. Conditions where
MVP- 35 anbrepkeewrswhishamngerlies 3 mymbes of diseasss arrieonditions.c Forexampis, MMPsikas as i n

Ui cor at 1 DeercioRRE s Skl o M o C By AR e B P PR

destruct {Rg 1mP11@dif&1§MMPS3 inthé jbirtidamiafle Efus6dIBY tiikSe aty@akésorqsbeclcqplse&@m@ Esis
bul osa, dermatitis herpetiforms, or conditions caused by or conplicated by

embol i ¢ Bnahctﬁmffans/@mhsta)s 1989, 38i 8693 ZaGunie-SrmithiiFh Nagasse.Jk B BV agssner,

ot hor _ endiidaem Ty id8ue T ThDnamMEL el ditnebf i Sihar operaiolefdie, o §m
t hei 1g pr girﬁ@ﬁ%@?&ﬁédkmﬁhy&d thedrh#bid MuBvis WA, swue-asmaﬂe B. SandstédtMy QO

WO 99/ 3512q 2 PCT/ EP98/ 08565 regul ate the activities of ot her MVPs, so that
over - pr oBuurej AnLindaldnM.GNEmeeez, I.4adega (otopez Ous, fabolnyetry 3927, 35, 717-28;

extracel ar t ces e pr.oduction of s thought
to be rebpk)‘ﬁ%qyn?téf Tlé‘?m%'é?ﬂr}g %%XEBL‘ gué tg H?'e‘ék%ﬂﬂ’ mﬂ%cﬁﬁg’é‘rl ies a
nunber o‘fgrtg;.,ﬁ@m%agycm@gﬂ_gps. For exanple, MVWP-3 has been found in the
synovium and cartil age of 'osteoarthritis and rheumatoid arthritis patients,
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717- 28; , _
Saarialho-Kere, Brit. J. Dermatology, 1996, 135, 52-59).

20  During the healing of normal and chronic wounds, MMP-1 is expressed by migrating G
keratinocytes at the wound edges (U.K. Saarialho-Kere, S.0. Kovacs, A.P. Pentland, J. Clin.
Invest. 1993, 92,2858-66). There is evidence which suggests MMP-1 is required for
keratinocyte migration on a collagen type I matrix in vitro, and is completely inhibited by the
presence of the non-selective MMP inhibitor SC44463 ((N4-hydroxy)-N1-[(1S5)-2-(4-

25 methoxyphenyl)methyl-1-((1R)-methylamino)carbonyl)]-(2R)-2-(2-
methylpropyl)butanediamide) (B.K. Pilcher, J.A. Dumin, B.D. Sudbeck, S.M. Krane, H.G.
Welgus, W.C. Parks, J. Cell Biol., 1997, 137, 1-13). Keratinocyte migration in vivo is

essential for effective wound healing to occur.
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above, M&Eﬁﬁlg} is responsible far the activation of MW-2, and thus
i nhibition of MMWP-14 might also result in inpaired wound healing. 15 The
pr odécti on of MW-3 has al so been thought to be involved in tissue damage

d | t
col 1 THRPRYuHR 6 AMEE T 1o ol BEGT Ryt fola Rgaslp akgeif ol o
D. Howi @onditibns wﬁérbﬁ{brc ik u]écr%ﬁ@!ﬁ!l@é éi:)lon] as'uﬂmé&@hve é&&? ah® ErohPSdisedse,J
Bailey, R M Henbry, A. Al exander, I’VI % Gant, C A

Shut t | ewes Sik. PendeglS. P Tickle . DQ@My E?Howra Weme%aempmw K

Saari al ho- Ker C r
Karj al ai ey EFHI(?ME%? C\J?%adtj ﬁ‘wa]:{ Efy 16‘4§f‘I ‘%r’z%i;%qﬂm ?’VI% SO
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condjtions. A selective ~3 inhiblitor would be nore effective than a
ﬁ556| Saarialbo-Krerd, M.t\baalamo, P Puolakkainen, K. Axrola, W.C. Parks, M.L. Karjalainen-
Lindsberg, Am. J. Pathol., 1996, 148, 519-26). It is also likely that MMP-1 and MMP-2 are

required during the healing phase of these conditions. A selective MMP-3 inhibitor would be

more effective than a non-selective inhibitor.

25
MMP-3 has also been implicated in skin diseases such as dystrophic epidermolysis bullosa
(T. Sato, K. Nomura, 1. Hashimoto, Arch. Dermatol. Res., 1995, 287, 428) and dermatitis
herpetiformis (K. Airola, M. Vaalamo, T. Reunala, U.K. Saarialho-Kere, J. Invest.
Dermatology, 1995, 105, 184-9).
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25 MWP-3 has al so been inplicated in skin di seases such as dystrophgca MAYl[]UZ
epi dernol ysis bullosa (T. Sato, K Nomura, |I. Hashirnoto, Arch. Derma

. Res., 1995, 287/ 4;28) and dermatitis herpetifornmis (K Ai 1ol Ber/be )(;ggdam)

T. Reunal a¥OWR512&35 i al ho- Kere, J. Invest. Dermatol ogy, 1995 105, 184-09).
30 30 NAY 2002 WO 991 35124 4 PCT/ EP98/ 08565 Rupture of atherosclerotic
pl agues by MW-3 can lead to cardiac or,cerebral infarction. (F. Mch, et
al., Crculation, 1997, 96, 396-9.) Thu% MWP-3 inhibitors may find utility
in the treatnent of condl tions caused by or conplicated by enbolic
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by macrophage foamcells (S. Matsunoto, et al, AmJ.Pathol. 1998, 153, 109). *
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sheddi ng mucosal epitheliumin human gastro-intestinal ulcers, such as
those found in patients with ulcerative colitis and Crohn's di sease
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Al ternative names for various MWs and substrates acted on by these are

shown i rtheseefonndinepasientswithndlserative colitis audhCeohn’s disease M.Yapamopg@t WO
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gel EiISI nstyp%cz Euf%)red s1 ; rthcathllurrxlgP E%Eg%%cﬁaumhﬁ%% rk'cze];}:e?rlggf(}%,nmm).

I
IV,

For recent reviews of MMPs, see Zask et al, Current Pharmaceutical Design, 1996, 2, 624-
661; Beckett, Exp. Opin. Ther. Patents, 1996, 6, 1305-1315; and Beckett et al, Drug
Discovery Today, vol 1(no.1), 1996, 16-26. }
20 O
Alternative names for various MMPs and substrates acted on by these are shown in the table

below (Zask et al; supra).
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The review by Beckett et al, mentioned above, states that a vast range of groups can be

tolerated at the P,’ position without significantly affecting the behaviour of the compounds.
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MVP- 3/ MWP- 2 sel ectivity. 25 The review by Beckett (above) al so menti QM0
Agour on conpound (#31 of the review) of general fornula "GENMWP wherein X
.is OH, P,' _is biphenylpropyl, P2' is t-butyl, and P," is 4- ' hi s
conpound N¥Q9%3et identical K, values for MWP-3 and MVP- é%p%éé)siﬁ-ét .
selective for MW-3 over MWP-2. 30 WD 99135124 7 3 0 MAY 20D2

PCT/ EP98/ 08565 I nternati onal Patent Application no. W95/ 12603 ( Synt ex)

di scl oses conpounds, said to be MMW-3 and MW-7 inhibitors, of formula
"GENMVP" above, where P,' is a substituted 5 phenyl noiety and P,' includes
aryl al kyl . W have now found a group of MVWP i nhibitor conpounds w th good

ot her MBERRITA FatsplApetéensh bublitationnos WORS3S3 BTk OB o e o, v
of conpasipeish Phtatacédiral¥Yivd $ géﬂhgﬂy clﬁédlcheic%_ olfdEfifarmula SGERIMIGIPY ON a

particul ar conmbi nation of P,” an ,' substifuents, which effect could not
have beeabope whiéres igcerialio®, 'tih optionallyrsubstioneatiphenyl(€,-Calky] amkcR,0ish grgup o t he

t i tion,_th id f f | L) : Ar Rs O
D % R et xS pres i ool RRRRIREBeRy! ety et bese’ :
th f ' y! e : 1 : . k |, R2
00 o s heEsaid Fy B sebfctiyhEbIGOMMME'S dnPMME Y acfiiy 1o 1Y
SO=(C, . ,fitabldyust kolldgdendse (MMP 13 bhd/T2KIDa gdiptimmse QAMIGRRI | y protected OH, SH,

CONH2) CO2H, NHS or NHC(=NH) NH2 gr oup, ' 3 0 MAY 2002 WD 99/ 35124
PCT/ EP98/ 08565 8 CS., cycloal kyl optionally substituted by C .6 al kyl, or

5 benZ ke Al o1 ol s AU bESTclor RS POS1 B0 F G5Bk k. o AGoufbn?! KOXY,
benzyl oxy or benzy 1 O
10 Pharmaceuticals Inc.) discloses MMP inhibitors of the general formula “GENMMP” as O
shown above wherein COX includes CO,H and CONHOH, P,’ is a group R,X which

includes optionally substituted aryl(C,, alkylene), and P,’ is (CH,),,R7 wherepisOto 4, *

provided that when p is not 0 then R*X is biphenylalkyl, and R’ is aryl or heteroaryl.
Compounds where p is 0, 2 or 3 are said to be preferred, and corapounds where p is 0 and
15 COXis CO,H or CONHOH are preferred for matrilysin (i.e. MMP-7) inhibition.

A number of compounds from said publication W096/16027 of general formula
“GENMMP” have been disclosed by the Agouron group (2nd Winter Conference on
Medicinal and Bioorganic Chemistry, Steamboat Springs, Colorado, USA, January 1997) e.g.
20  wherein X is OH, P,’ is an optionally 4’-substituted biarylpropyl group, P,’ is isobutyl and P,’
is 4-methoxycarbonylphenyl. Such compounds were reported to have poor to moderate G
MMP-3/MMP-2 selectivity. It was found that use of an alpha-substituent and replacement of
the 4-methoxycarbonylphenyl moiety with a 4-methylthiophenyl group greatly enhanced the
MMP-3/MMP-2 selectivity.
25
The review by Beckett (above) also mentions an Agouron compound (#31 of the review) of *
general formula “GENMMP” wherein X is OH, P,’ is biphenylpropyl, P,’ is z-butyl, and P,’
is 4-pyridyl. This compound has almost identical K, values for MMP-3 and MMP-2, so is not
selective for MMP-3 over MMP-2.
30



wherein the optional protecting groups for said OH SH, CONH2, NH, gzlg 0
NHC(=NH) NH2 5 groups are selected fromC, .6 al kyl, benzyl, C .6 alk W\Y 10
.and where the opti onal protecting groups for said CO2H is selected from
C1~6 al kylwg%ﬁ;%z R, RS and R are each independentl|ly setBEP®®S$aSOM H
and F, 10 orF Xis HOor HONH, Yis a direct link or O 15 Z is
either a group of fornmula (a): Rro R® where R is Cl~-4 alkyl, C .,

al koxynet hyl , hydroxy(C2~4., al kyl), carboxy(Cl~4, alkyl) or (am no 20 or
di met hyl am no) C2~4 al kyl, and R' is phenyl, naphthyl or pyridyl optionally
substituted by up to three substituents independently selected from hal o
and nethyl; or (b) / R", .. H25 R is H OH CH or halo, © 3 0 MAY
Z002 WD 991351 24 PCT/ EP98/ 08565 9 Ar is a group of fornmula (c), (d) or {e):
RRR SR: RSRs ~AR-R Rs RO (c) (d) (e) wherein AisNorCR12, 5 Bis
N or CRhﬂcmhtianabPhtdmdApmmtioh s W B9 5 26030(S ybtex hdibjlode's camﬂoﬂﬁisasa&i ®deh

i nd tly H R d ch tly H CN, Cl1~6
;Pksren%&?@@%i’g’ apxﬁg lOl‘S W&qﬁwl? “&@Wgoakpve&gegi dl(sag substituted

allc xy Eln’,gq thyl am no) C1~6 al kyl, CONH2, OH, halo,
Cl~ 65)al ﬁ)n?@f?éﬁ/d 'kox i mpl per azi nyl car bonyl, piperidinyl,

C( NH2) NO—|or C(--NH)NHO—| vm'ththe provi so that at Ieast t wo of R8) R12
and R' are H 15 "Al kyl" including the al kyl noiety of "al koxy"

gr oups, wvealpwéﬁynd 4 gw@n sgNPMBM@wr compppndsgiith grodactiviy & MME-3 t he
nunber MM?aerb ¥ 1%\219“53 d%\ggd selectivity for MMP-3 over other MMPs such as MMPs-1,

2,9 and 14. It has been found, for this group of compounds, that the MMP-3 selectivity is
0 remarkably dependent on a particular combination of P, and P,’ substituents, which effect

could not have been predicted from the art mentioned above.

Thus, according to the present invention, there are provided compounds of formula (I):

15 @
and pharmaceutically acceptable salts thereof, wherein
R'is H, OH, C,, alkyl, C,, alkoxy, or C,, alkenyl,
20
R?is C, ¢ alkyl optionally substituted by fluoro, indolyl, imidazolyl, SO,(C,_, alkyl), C,,
cycloalkyl,

or by an optionally protected OH, SH, CONH,, CO,H, NH, or NHC(=NH)NH, group,



""Hal 0" means F, C., Br or |. 20 The conpounds of the present inventi?@mq,@ﬂgz
MWP inhibitors, and are especially potent and sel ective MVP 3 inhibitors
_especially with good sel ectivity over MWs-1,2,9 and/or on,
certain of% ?ﬁ%“?}g frpounds of the invention have useful 5égﬁg%or§dl\s/l\/P 13
inhibitory activity. 25 Preferably, R is H OH Cl~4 al kyI or Cl~4 al koxy.
More preferably, R is H OH n-propyl ,or ethoxy. 3 0 MAID 2002 WO

991 35124 PCT/ EP98/ 08565 10 Most prefergbly R is H Preferably R2 is C .6
al kyI tionally substituted by indolyl, C .6 alkylthio, SO2(Cl~4 al kyl),

: Eyﬂq)’@lﬂal@’ﬂ opt@pally sepstitgeddisy C,. c§1h’}’ al kyl optionally substituted by

&bﬁt?i%%’aae”leﬂl rp festipeg By FpSispl G %vﬁﬁﬁa?kmlk Sof e

opt i onai,gn\éyﬁmgstltut ed by C .6 alkyl, 10 or i's benzyl. Yet rmre
preferably; R2 is cyclohexylinethyl, isopr opyI 1- net hyl cycl ohexyl,

r - but yl whéeinBe aﬁi@mm-lﬁrdmnng grcmps ﬂr@hﬁ)@lﬂ]—SHF@@Nﬁg,rNHgandNHS(ﬁHMabl y R2

is isopropyl, t-but l\/bst pr ferably, R2 is t-butyl. 15

Pr efi psge,sgle%{,eéfrgg)pc fqﬁé’r ?‘RQ@'?R wher e R' is C ., alkyl, :
Cl~4 al #@W dyI

opti ona su%n{ c{p‘?{on%l%&%ﬁ’r(gtc% @R]s?ﬂgléh’dsl%gg%l ?ﬂ%rlégéediﬁ 'I(%Pcf Ilect ed
fromhalo and rrethyl or le 25 More preferanyZ|s agroup of formul a

(a): R~ ~s § I\/AY 2002 WO 991 35124 11 PCTI EP98108565 where R is
Cl-4al kB, R@!E‘ilikéb'&ﬁ?ﬁbﬁ'gﬁpp epthasedscieddom A, and R' is phenyl,
pyridin-4yl or pyridin-3-yl,

10 R*isCH,, ClorF, £)
X is HO or HONH,
Y is a direct link or O,

15

Z is either a group of formula (a):

1o

Ea

1}

where R" is C, , alkyl, C,, alkoxymethyl, hydroxy(C,, alkyl), carboxy(C,_, alkyl) or (amino
20  or dimethylamino)C, , alkyl,

and R" is phenyl, fiaphthyl or pyridyl

optionally substituted by up to three substituents independently selected from halo and

methyl;

or (b)

25
R" is H, OH, CH, or halo,



or Zis 5 Yet nore preferably Zis a group of formula (a): Ro ~R %%
where R is CH' CH2OCH,, or CH2OH, and R' is phenyl , pyridin-4-yl or MAY 1002
-pyridin-3-yl, or Zis H J15 Most preferably, Z is a group of _E@ﬁ%ﬁg .
or \ \ PreWwerdaBsigdR3is H 20 Preferably R is F when Y is o e %ﬁy R
Is CL or CH when Y is a direct link. 3 0 MAY 2002 WD 99/ 35124 12
Preferably RSis H Preferably R6 is H_5 Preferably Ar is a group of
formula (¢), R R ~A\ BR (c¢) whereih Ais CR12 and Bis CR', , 10 R

and RO are each independently Hor F, R8 and R' are each |ndependently H,

F, d, @Yisa@ibip offbimula () oaly): R12 is H, Cl~6 al kyI CN, hydroxy(C2~6

aI kyI) (am np or dinethylam no)C2~6 al kyl, CONH2, OH halo, Cl1-6 al koxy,
(Cl 6 al koxyynet hyl, piperazi nyl carbonyl, piperi di nyl, C(NH2) NCH or
=NH) N I\/bre prefer gbly A,r |§7a OUppf forrrula (¢), R R ~A\ B
R‘ PCT/ EP f08
; \ / \B/
9
(c) ()] ()
wherein
A is N or CRY,

5 BisNorCR",
’ provided that A and B are not both N,

R’ and R’ are each independently H or F,

10 R® R™and R" are each independently H, CN, C, , alkyl, hydroxy(C, ¢ alkyl), hydroxy(C,.
oalkoxy, C,, alkoxy(C, ,)alkoxy,(amino or dimethylamino)C, ; alkyl, CONH,, OH, halo, C, ,
alkoxy, (C, alkoxy)methyl, piperazinylcarbonyl, piperidinyl, COINH,)=NOH or
C(=NH)NHOH, with the proviso that at least two of R®, R'? and R" are H.

15  “Alkyl” groups, including the alkyl moiety of “alkoxy” groups, and “alkeny!” groups, can be

straight or branched where the number of carbon atoms allows.
“Halo” means F, él, Brorl.

20 The compounds of the present invention are MMP inhibitors, and are especially potent and
selective MMP-3 inhibitors, especially with good selectivity over MMPs-1,2,9 and/or 14. In
addition, certain of the compounds of the invention have useful MMP-12 and/or MMP-13
inhibitory activity.

25  Preferably, R' is H, OH, C,, alkyl or C,, alkoxy.
More preferably, R' is H, OH, n-propyl or ethoxy.



(c) wherein Ais CR12, Bis CR13 and R, R38 and RO are H Yet nore 3 0MAY 2002
preferably, Ar is a group of forrmula (c), 3 0 MAY 2002 WD 991 35124 03 A¥
.R ~A\ B R PCIT/EP98/ 08565 (c) wherein Ais CR1) Bis CR', R, R38 and R9
are H R Zy, .6 alkyl, CN, hydroxy(Cz.b alkyl), (amn

di met hyl am nof%— ~ aI kyl, CO\IH~ 5 OH, halo, C .b allcoxy, ?PC(?’I.K/EPQSIOSSGS

al koxy) net hyl , C(NHz) NO—|or C( =NH) NHOH "and R'" is H OCH,, CN, CONHZ,
CH, or F. Fur t her yet nore preferably ¥ Ts phenyl , 3-nmet hoxyphenyl,

4- cyanophenyl, 3-cyanophenyl, 3-carbanoyl phenyl or 4-hydroxyam di nophenyl .
Most pr éflestapyefgrabrRiis Hohenyl or 3- et hoxyphenyl. 10 A preferred group of
substances are those Wnere t he substituents have the val ues nentioned in

t he Exanpl es, viz. is H OH n- propyl or ethoxy, R~ is t-butyl,

'SOprOpyﬂ’Sfé‘ﬁi%jél aﬁﬁ%&é@m&g“ Mol G E e RS, DS oGz 1 -

/1 H 2Qycj WOQQQZV\D99l3512414R3|sH R4|sCH d or F, RSis
H R6 is H p '/ EP98/ 08565 5 and Ar is phenyl , 3-net hoxyphenyl
4. cy&nopBareycloaliybaptisnplhesupstitugddyrGasylphenyl or 4 hydr oxyam di nophenyl
and the seﬁzts thef eof .

or R*1is benzyl.

More preferably R? is C, , alkyl optionally substituted by OH, SO,(C,, alkyl) or C;.,
cycloalkyl,
cyclohexyl optionally substituted by C,  alkyl,

10  or R?is benzyl. O
Yet more preferably, R? is cyclohexylmethyl, isopropyl, 1-methylcyclohexyl, -butyl,
C(CH,),SO,CH,, benzyl or C(CH,),OH. ’

Further yet more preferably R? is isopropyl, ¢-butyl or benzyl.
Most preferably, R? is z-butyl.

15

Preferably, Z is a group of formula (a):

R
<

where R" is C, , alkyl, C,_, alkoxymethy! or hydroxy(C,, alkyl) @
20 and R" is phenyl or pyridyl, optionally substituted by up to three substituents independently
selected from halo and methyl, '

orZis

25  More preferably Z is a group of formula (a):



10 Another preferred group are the conpounds are those of the Exanple

bel ow, and the salts thereof. The nost preferred substances are selecg«gci'wm2
from Exanples 3, 4, 8, 14, 15, 16, 22, 29, 30) 31 and 32 below, and the
salts thereof. Pharmaceutically-acceptable salts are well known to those
skilled i nWR®3H¥ and for exanple 15 include those menti on&d/ER8(0865, ¢
cited above, and by Berge-et al, in J.Pharm Sci., 66, 1-19 ( 1977).
Suitable acid addition salts are formedlfrom aci ds which form non-toxic
salts and include the hydrochloride, hydrobrom de) hydm odide, nitrate,

sul phate, bisul phate, phosphate, hydrogenphosphate, acetate,
trifluoroacetate, gluconate, |actate) salicylate, citrate) tartrate,

ascor bat whe(R'tisrGt, ajkylel,e alkexyrhethwl art ydrayy(Coradityd), afidRHus phenlyt pyridined- 20
met hanesu] phonat e, et hanesul phonat e, benzenesul phonat e and

p- t ol uen¥kQnRYER3-¥Lsal ts. Pharmaceutical |y acceptabl e base addition salts
are mellakﬁﬁyn to those skilled in the art, and for exanple include those
menti one the art cited above, and can be formed from bases which form
non-t oxi ¢ sa and include the alum nium calcium |ithium nagnesium 25
pot assi um &odi\um and Zinc salts) and salts of non-toxic am nes such as

di et hanol 3twg” Ggrtain of the conpounds of the fornmula (1) may exist as
geonetric | HONE The conpounds of the fornmula (1) may possess one or nore
asymmgtric cent¥€s, apart fromthe specified centres in formula (1), and so
exist in tw or nore stereoisoneric forms. The present 30 invention

i ncludes all the individual stereoi soners and geonetric isoners of the
conmpound .PCT/ EP98/ 08565 of formula (1),

aparf frgﬁ%tggﬂgggg#%fgﬁs%gﬁggggﬁﬁﬁﬂkgg%ula (I'), including the group Z, and
m xtures t®E eof. Another aspect of the invention is a pharnmaceuti cal
conposi ti #donprising a conpound or S salt according to the about

definiti d a pharnmaceutical |l y-acceptabl e adj uvant, diluent or carver
Yet anot her aspect of the invention is a conpound or salt according'to the
above def nitions for use as a nedicanment. 10 A further aspect of the

ot 11 1 BERR R G R O R E. dha X5 pRERE it b bR BES L,

condi ti ogr Pegli at ed’ by

15 Most preferably, Z is a group of formula

CH, - S“zocnz
Y0 -0
Preferably R’ is H.

20
Preferably R* is F when Y is O.
Preferably R* is Cl or CH, when Y is a direct link.



one or nore matrix netall opnteases, especially M WIP-3 and/or NNP_l%[}MMZNH
andl or MWP-13. 15 Yet another aspect of the invention is a nethod of
.treatnent of a condition nediated by one or nore nmatrix netgk%&ggg@gg§es,
especi al | yWOM®38124ndl or MVWP-12 and/or MWP-13. It is to be appreciated that
reference to treatnent includes prophylaxis as well as the alleviation-of
est abl i shed synpt ons of r~ViP—nediatedlgonditions. 20 The invention further
provi des Met hods for the production of “Conpounds of the invention, which
are described below and in the Exanples. The skilled matt will appreciate
t hat the compounds of the invention could be nade by nethods other than
t hose sggg%fhﬁaggéggescribed herein) by adaptation of the nethods herein
descri bed i3 ti ons bel ow and/ or adaptation 25 thereof, and of
met hods known in the art. Suitable guides to synthesis, functional group
transformations, use of protecting groups, etc. are, for exanple, *
" Conpr ehPrefdrabdy Rf gsadi ¢ Transforni ati ons"” by RC Larock, VCH Publishers inc.
( 1989), "Advanced Organic Chemi stry" by J March, Wley Interscience
(198§), "Designing Organic Synthesis" by S Warren) Wl ey Interseience ( ‘

1978), " i ] A sconnecti on Approach" by S Warren, Wl ey
~0 Int er%@éﬁ?ﬁ%@gﬁg%ig?@%o to Organi c Synthesis" by RK Macki e and
DM Smi t h, ' 0 MAY. 2002 WO 99/ 35124 16 PCT/ EP98/ 08565 Longnan (1982),

" Pr ot ect'gwe oups in Organic Synthesis" by TWG eene and PGM Wits, John
Wley an Alnc. ( 1991 ), and PJ Kocienski, in "Protecting G oups",
Georg Thi,e Vdlrl ag (1994). 5 In the Methods bel ow, unless otherw se
specifie substituents are as defined above with reference to the .
conpounds of lfornmula (I) above. Method 1 10 Conpounds of formula (I) whel';\e)
X is OH can Be obtained via the correspondi ng conpound of formula (11)

bel ow where is a group capable of being transfornmed to a carboxy group
in conditions which do not result in substantial transformation of fhe

ot her pawhereinf the ' conpound (11). A suitable exanple of such a group is

CO~(t_—buéil% er n&%l s The t-butyl group can be cleaved by reaction with
an acid ﬁa§n n chloride or ttifluoroacetic 15 acid ('TFA) in a

sui tiabl ersglavkete &éﬁ%&%cﬁdﬂﬂﬂ%@bﬁ,di chl onmet hane or di oxane, at a suitable
tenperature such as between OC and 20C. The nethyl ester can be hydrol ysed

by a hy®R'eudR’ secachdisdépentientiy Hiyk) G xCNeCONH,aCHyortQBHg and| vent system such
2,2 LR aNA bl et T s (B W oSy RESDESTREA S, 20 X
OH, halo, C, ¢ alkoxy, (C, , alkoxy)methyl, piperazinylcarbonyl, piperidinyl, CONH,)NOH or
C(=NH)NHOH.
15

More preferably Ar is a group of formula (c), O
Rl
R‘l

A

4
I
>~ B

R!
(©)
wherein A is CR'?, B is CR", and R’, R* and R’ are H.
Yet more preferably, Ar is a group of formula (c¢), _



17 PCT/ EP98/ 08565 Conpounds of formula (11) may be made by nethods knﬁ
the art, and exenplified in the Preparations bel ow, for exarrpl e by cd WW@Z
_of suitable amne and acid derivati ves, which are avail abl egag Q{??S\é’n

chem st r ywo9lkt2aod 2 Conpounds of formula (1) where X is Fe P
obtained fromthe correspondi ng conpounds of fonmula (I) where Xis OHvia
treatnent of the conpounds of forrmula (1) where X is OH w th hydroxyl am ne,
such as by generation froma hydroxyl dd ne salt such as 0 the

hydrochl ori de) by a suitable base such as a tertiary amne, e.g.

di i sopropyl et hylam ne, in a suitable solvent such as N, N di net hyl f or mam de
(DVF) , 'ﬁnd coupling agent such as N

[ (di met RO) -1 H 1, 2, 3-triazol o[ 4, 5-b] pyri di n-1-yhnet hyl ene] -N

met hyl i pet hanilini um hexaf | uor ophosphat e N-oxi de ("HATU', which reagent is
describ Pet . Letts. ( 1994 ) 35, 2279), at a suitable tenperature such
as fromO0-2 C 15 Compounds of fornula (1) where X is O—| may be made by
convent i onaR’ net hods and the nethods described herein.' Method 3 20
Compounds of fornula (1) where X is NHOH can be obtained fromthe
correspondi conpounds of foimula (1) where Xis OHvia treatnent of the
conpounrgsersith fornmula (1) where Xis OHwth O allyl hydroxylam ne, such as

by generatlon froma Qal Lyl hydroxyl am ne salt such as the hydrochloride, by
a suit dbIsCREeR isGRA. Rs Riand i“&rli, anmine 25 e.g. diisopr opyI ethylamne, in

a suitghke S or o met hane,
and a gu q%f a?géﬂ‘teﬁmyg? %gb‘gﬁl@gqﬁﬂgl F?gmlggyelw & aé l &ﬂh?’

7azabermezt1iau@ I, alkox ilkexPitietil, CINHY)$NOH R Or=NENNEOH, | uor ophosphat e
(" PyAOP" ), atz:Q :UI tgggeﬂterrpbgrae??re suc% as frg]rqn 0-20C. This stage gives

conpousngd Ro*lsbeﬁHﬂCN CONEeCEyor B0 This coupling nethod is generally

described.in et Let 924 27 35124, 3

PCT) EpdSryECIS! Tiprs eigratiy ARas Bhedyly Saetarypieyl -RYRHRPheay b3 PR rpounds

of for rguia@ogn;d)llﬂh&@po,hﬁhﬁr%gaﬁgghé@]o conpounds of fornula (1) where X

is 5 NHOH by treatirent with "ammonium formatc in the presence of a suitable

cat al y Most pudferablybAs (st phiepylamtmbthoxyphenyl. pal | adi un(11) acetate, in a

su'babl e solvent such as aqueous ethanol, at a suitable tenperatwe such as
refluxi ng tenperature of aqueous ethanol. Method 4

A preferred group of substances are those where the substituents have the values mentioned
in the Examples, viz.:
R' is H, OH, n-propyl or ethoxy,
R? is t-butyl, isopropyl or benzyl,
15 Zis a group of formula

R

where R is CH,, CH,0CH,, or CH,OH, and R" is phenyl, pyridin-4-yl or pyridin-3-y],

orZis

20



" 10 Conpounds of formula (1) where X is NHOH and R is OH can be made \)i §RAY 2002
reaction of a conpound of formula (1V) with hydroxyl am ne, for exarrpf-ie Vi a

. generation froma hydroxylam ne salt such as the hydrochl orj&@ggpédidssé
suitabl e b¥O&%3#2h as sodi um nethoxide in a suitable sol vent such as
nmethanol. ._ R RRs RE OOp ~ ~ NHOOR=CH CH (M1$ 3 0 MAY 2002

WO 991 35124 PCT/ EP98/ 08565 19 10 'S Cogaounds of formula (N) may be nmade by
conventional nethods as are exenplified in the Preparations bel ow. Mthod S
Conpounds of fornula (1) may be nade from conpounds of fornmula (V) bel ow

Vi a croBélScHupI ing wwth a conpound of formula (VI) below. IR= O X= NH~ ~ Z
R OR= RTG@; ?Rs LG R Mwhere X=is a protected acid such as the

t - butyl Rois ’fﬁlm ster group and LG is a crosscoupling |eaving group such
as |, BRs@ngSOzCF,. The cross-coupling reaction can be carried out in the
presence of a catalyst such as his(tri-o-tolyl)phosphine palladium(Il)

acet at eRMdgH, a suitabl e base such as triethylamne, in a suitable sol vent
such_as acetonitrile or DVF bet ween

i tabl h
50- 150C2ndrAT & RREpYL, éfmqtbwba%ﬁ,i"gcgaglh@?wf9@%?%3@5%%@&%@%@{ “letts.
(1984) ﬁg%’%é%‘éi%%%g%%g“?%“ﬂg@%&”iCl es. 20 Compounds of the fornula

(V) can iona ods such as by adaptation of those
described in the Preparations bel ow. Conpounds of the forrmula (VI) can be
made by conventional methods such as by adaptation of those described in

t he Prepaother preferrad gsoup ara theppmpenadscase those,ok the Examplespelgwasnd the sajts
thereof. S
10 4
The most preferred substances are selected from Examples 3, 4, 8, 14, 15, 16, 22, 29, 30, 31

and 32 below, and the salts thereof.

Pharmaceutically-acceptable salts are well known to those skilled in the art, and for example

15 include those mentioned in the art cited above, and by Berge-et al, in J.Pharm.Sci., 66, 1-19
(1977). Suitable acid addition salts are formed from acids which form non-toxic salts and
include the hydrochloride, hydrobromide, hydroiodide, nitrate, sulphate, bisuiphate,
phosphate, hydrogenphosphate, acetate, trifluoroacetate, gluconate, lactate, salicylate, citrate,
tartrate, ascorbate, succinate, maleate, fumarate, gluconate, formate, benzoate, -

20 methanesulphonate, ethanesuiphonate, benzenesulphonate and p-toluenesulphonate salts. G

Pharmaceutically acceptable base addition salts are well known to those skilled in the art, and
for example include those mentioned in the art cited above, and can be formed from bases
which form non-toxic salts and include the aluminium, calcium, lithium, magnesium,

25 potassium, sodium and zinc salts, and salts of non-toxic amines such as diethanolamine.

Certain of the compounds of the formula (I) may exist as geometric isomers. The compounds
of the formula (I) may possess one or more asymmetric centres, apart from the specified
centres in formula (I), and so exist in two or more stereoisomeric forms. The present

30 invention includes all the individual sterecisomers and geometric isomers of the compounds



3 0 MAY.2002 WO 99/ 35124 20 PCT/ EP98/085fi 5 Synthesis (1984) 709; J %@ Y 2007
Soc Perkin Trans | (1977} 1841; J O g Chem ( 1994) 59, 6095; ibid, ( 81])&
44, 4444 and Tet.Letts.(1997) 38, 1749. The resultant product fromthis
reaction.is a mxture of conpounds of formula (VIla) and 5 (VIIb) wherein
X2 is defi@%351@hove for conpounds of formula (V). R i ° ~PGI/EPIHO8EES ~ ~
Yy ~~R RR~00XX ~~2~2 =" ~R OR R OR (Mla) (VQ) The
conpounds of formula (VIla) and (VIIb) jgan be transformed into a conpound
of formula (1) where X is OH, by reduction of the ol cfinic bond using

cat alyst o iy () CEar, 00 (he e FEEe i e B RGIERARS BB 2 AP oxanpl c.

fromp-tgl hiﬂﬁ%gﬁﬂ# ony | hydra2|de and deprotectlon of the protected acid
noi ety XZ be apparent to those skilled in the art that other
protection and subsequent deprotection 15 regimes during synthesis of a
conpound of the invention nmay _be achi eved by conventional, techni ques, for

exanpl e égotaers@pqueéthmnvmow # PbaAmRAreticabFRMPASHIONSPEIPTISIAG 2 RBWPRHKLGT,
supr 6 e _ rted
o Sa prelapedBfens B dpoDe SERT AR, rd% AR - EAR IR vent SUERRYP
accept ab¢grigral t of a conpound of fornmula (1) may be 20 conveniently be
prepared by m xi ng together solutions of a conpound of fornula (1) and the
desired acid or base, as appropri ate. The salt nay be preci pitated from
solutio and ollecte atiaon | ect t ber. nmeans
such s Yo RoTRs PREFGH (Y invbicnd 5 SmeSind B ket SerbRlin 0 Bl bNe AR ot 50° 5
PCT/ EPO8§op 85658 Sakdigamegonpounds of the invention may be interconverted
into certain other conpounds of the invention by well-known nmethods from
the l0terature. Conpounds of the invention are available by either the

e SR S R SR B )
t heti f
synthe '&ng?ﬁ’d?{% i tHBHaﬂﬂfaEﬁH‘Bﬂasmgﬁir@H{xﬁrg? tE@frgd exr?izcg aR6ndiatoh gﬁ&can

various different sequences I n or conpounds

ef fi ci endrieyorascre mistriximefdliopmit¢aséss dspetially MMP43 dndéor MMPE andsor MMBel3ent and
skill as to the nost efficient sequence of reactions for synthesis of a

gi ven target conpound. O The compounds and salts of the invention may be

sepyisat ettt hdpbbst the invOitda 1k & M#hod of treatment of a condition mediated by one
or more matrix metalloproteases, especially MMP-3 and/or MMP-12 and/or MMP-13.

h.

It is to be appreciated that reference to treatment includes prophylaxis as well as the alleviation
of established symptoms of MMP-mediated conditions. )
20
The invention further provides Methods for the production of compounds of the invention,
which are described below and in the Examples. The skilled man will appreciate that the
compounds of the invention could be made by methods other than those specifically described
herein, by adaptation of the methods herein described in the sections below and/or adaptation
25  thereof, and of methods known in the art. Suitable guides to synthesis, functional group
transformations, use of protecting groups, etc. are, for example, “Comprehensive Organic
Transformations” by RC Larock, VCH Publishers Inc. (1989), “Advanced Organic Chemistry”
by J March, Wiley Interscience (1985), ‘Designing Organic Synthesis” by S Warren, Wiley
Interscience (1978), “Organic Synthesis - The Disconnection Approach” by S Warren, Wiley
>0 Interscience (1982), “Guidebook to Organic Synthesis” by RK Mackie and DM Smith,



" methods. Separation of diastereonmers may be achi eved by conventi onak ¢ MAY, 2002

techni ques, e.g. by fractional 15 crystallisation, chromatography or

. HP.LC of astereoisoneric mxture of a conpound of formy4 a ,
suitabl e $4P9%%i%derivative thereof. An individual enantionsr oﬂ?a/g%grrpound

of formula (I) may al so be prepared froma corresponding optically pure

i nternmedi ate or by resolution, such a(s)1 by H P.L.C. of the con-esponding

racenmat e using a suitable chiral supp r6t or by fractional crystallisation

of the diastereoneric salts fornmed by reaction of the 20 corresponding

r acemat ongmin @ 982), tRrbtegtivefGroupd inyOrgani¢ Synthesisd by TW &reenerapd P thse, the
conpoun of...for a (I r their |t s can e adm nisteg al ane, but w |
gener al 3%@‘%&%%%&?%8&9»' &B‘iﬁpyﬁﬂaﬂcﬁnw'tlﬂ gr%%%gé@{ﬁi’gﬂq%;&%%pt abl e

di | uent \gg.lagglrggj‘)er selected with regard to the intended route of
adni ni stratron and standard 25 pharmaceutical practice. For exanple, they
can be adm nistered orally, including sublingually, in the formof tablets

cont ai ning such excipients as starch, or, | actose, or in capsules or. ovules
either & gwmshoqwc&amlﬁfﬂéhwﬁsa S%")quo"Bi f gubstigents ﬁ'etaﬁécgléﬁdrﬂbBYe Withxi r s,

solutio ensl | 0l vouring or colouring agents. The
conpoungﬁgghgiﬁﬁﬁggﬁkﬁﬂﬁg%?ﬁ%g?%gpg?éb'into capsul es or tablets for
targetting the colon or duodenum via 30 del ayed di ssol ution of said
capsules or tablets for a particular time follow ng oral 3 0 MAY 2002 WO
99/ 3512 MethodCT/ EP98/ 0855 admi ni stration. Dissolution could be controlled
by susceptibility of the fornulation to bacteria found in the duodenum or
colon, so that no substantial dissolution takes places before reaching th§

target obmoRhds dTFosmak gpw:@t ST chi BEbbtaihbe viaAR@eHRBortinS@ngouaan bel.
injected parenterally, tor exanple, intravenously, intramuscularly or

subcut anéfsiia (Fbelopavkare ¥; is 2 gravp eapsbleof being tahgfgrmadetolaestbony grouprint he
Lob oneahabBE At RS ouh ht-DaEl P ERARBL D A BB STER ot on ™
i sot oni Eofﬁbblhmdl{h?.o.? suitdbfyexampldut sa@% Fl:oﬁﬁ & €0, (i-BRyFéY th¥thyl) "He our@r M of

sterile creans, Qgels, suspensions, ons, ointnents, dusting powders,
sprays, grhupgan he cleperddtyadaction sdthragsacist sueh as bydragen chiarisde or Ruifluencaggtice t hey
can,bpe in ated.into a cream consisting of 10 an aqueous oOr Qi

o5 oRidR TRR P ytable o strbasatpargs Honrometiats of Aicxans abaitsble

i ncor po i J St i raffin base,
or as hgﬁtr)%gae#g\tfmg%lﬂﬁc%t‘% ose agé)ﬁ?)doclsgggrﬂ];ﬁ tl gs%)?ra% 3’5?%’82’%%? bgtg her

Vi scosi hydnoridie Sudhr a3, lithiumdsy deoxidey irposuitablesolvientuystémssuch gs o tetrahydrefilrand t h

but ane/ glr oegane, HFAFagr CFC:Br c;gel | ants, or as a drugincorporated dressing
eit her H@teg Muxure, syifableatfeom fempeUie ¢ soft paraffin or pol yet hyl ene 15

gl ycoLs i npregnat ed- gauze dressings or with hydrogel, hydrocoll oid,

al ginate or filmdressings. The conpound or salt could al so be adm ni stered
i nt2@oeul arly as an aye drop with appropriate buffers, viscosity nodifi er(i)
(e.g. cellulose derivatives), preservatjyves (e.g. benzal konium chl ori de
(BZK)) and agents to adjust tenicity (eRg. sqgdAnm chl oride). Such

formul ati on techni ques are wel | - know 4 art. 20 All such fornul ations
may al so contain appropriate stabilisg and preservatives. For oral and
parenteral adm nistration to hunman pa %S the daily dosage | evel of the
conmpounds of formula (I) or their spltsgwill be from0.001 to 20,
preferably fromO0.01 to 20, 25 nore’ preferably fromO0.1 to 10, and nost
preferably from0.5 to 5 ng/kg (it singl eQor di vi ded doses). Thus tablets
or capsul es of the conpounds xp | JACOonwHEi rom-8.1 to 500) preferably from

50 to 200, ng of active conpourd fdf adg ni St¥ation si ngly or two or nore
at a time as appropriate. 3 ®R'MAY 20083

an



WO 991 35124 23 PCT/ EP98/ 08565 For topical adm nistration to human pat'ﬁybg 00
with chronic wounds, the daily dosage |evel of the conpounds, in suspje %
-or other formulation, could be fromO0.01 to SOl m, preferably fromO0.3 to
30 ng/ m . wobbesphysician in any event will determne the aB€TEPI&HPSEHe
which will be nost suitable for a an individual patient and it will vary
with the age, weight and response of the particular patient. The above
dosages are exenplary of the average cd®e; there can of course be

i ndi vi dual instances where higher or |ower dosage ranges are nerited, and
such ar eCohpdiinds b ROrMERNE) ﬂfay‘b@ infadt By SRéthEUR kndwhas theldel Badiexehiplifeaiih ey Of
conpounds to inhibit the cl eavage of "fl uorogenic peptldes by Mws 1) 2, 3,
9 12, 1PrepatatichsibelosisSurrexbmpletbyl couplinigsof Buitable smyne dndracid devivmives, wBich9, and
14 arc based upon the orjgihal protocol described by Knight et al.

(Fed. Eure Bradiehis rhyé@ewnfb%ﬂ 8Y, 263-266;1992) with the slight nodifications
gi ven below. 20 Inhibition of MWP-1 (i) Enzynme Preparation Catal ytic domain
MWP-1 was prepared at Pfizer Central Research. A stock solution of MVIP-1
(1~ $as Methodat ed by the addition of am nophenyl nercuric acetate (APMA), at
a 25 final concentration of ImMM for 20 mnutes at 37C. MW-1 was then
diluted in Tris-HCl assay buffer (SO Tris, 200mM NaCl, SnM Cad z) 20pM

e PR} b AT il R RSB SRt Bl .
2002 WOt ﬂ&%f?&nﬂﬁﬂlf%%%ﬁ;@i%(rédmeﬁm&m sonfpohads éft formsiedni n this

assay was Pro-~i -cycl ohexyl - Al a-3 y-Cys(Me) His-Al a- Léﬂ&l\l—l\/e Al a) - NHZ
as ori guwmusha@étwntbéwdmymrnsewchas bwgemmmn fremadiydrxymmige sajigsugh ag 993) .

The .fOI n%e ﬁy rgél{lgl%&, %9 g%teutatbriealgisg Quc%sa%% t'eﬂxaltyhaexnﬁg Scag dm@opmplecl:thylammc ina
suitable solvent such as N,N-dimethylformamide (DMF), and a coupling agent such as N-
[(dimethylamino)-1H-1,2,3-triazolo[4,5-b]pyridin-1-ylmethylene]-N-methylmethaninium *
hexafluorophosphate N-oxide (“HATU™, which reagent is described in Tet.Letts. (1994) 35,
2279), at a suitable temperature such as from 0-20°C.

15
Compounds of formula (I) where X is OH may be made by conventional methods and the
methods described herein.’
Method 3

20

Compounds of formula (I) where X is NHOH can be obtained from the corresponding
compounds of formula (I) where X is OH via treatment of the compounds of formula (I)
where X is OH with O-allylhydroxylamine, such as by generation from a O-
allylhydroxylamine salt such as the hydrochloride, by a suitable base such as a tertiary amine

25 e.g. diisopropylethylamine, in a suitable solvent such as N,N-dimethylformamide (DMF) or
dichloromethane, and a coupling agent, e.g. a peptide coupling agent such as 7-
azabenzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate (“PyAOP”), at a
suitable temperature such as from 0-20°C. This stage gives compounds of formula (III)
below.

30 This coupling method is generally described in Ter.Letrs.(1994) 35,2279.



"5 (iii) Determination of Enzynme |nhibition Test conpounds were di ssoSOéﬂ\,Yimz
di met hyl sul phoxide and diluted with assay buffer so that no nore than 1 %
. di met hyl sulghoxi de was present. Test conpound and enzynme WeéOpm@dssdst O
each wel | Y P%85%% wel | plate and allowed to equilibrate for 15 m nutes at
37C in an orbital shaker prior to the addition of substrate. Plates were
then incubated for 1 hour at 37C prior,d0 to determ nation of fluorescence
(substrate cl eavage) using a fluori maté (Fluostar; BMs "' LabTechnol ogi es,
Ayl esbury, LIK) at an excitation wavel ength of 355nm and em ssion

wavel engt h of 440nm The potency of inhibitors was neasured fromthe anount
of substtate cl eavage obtai ned using a range R‘f test conpound
concentrations, and, fromthe resulting dose-|esp #"curve, an ICs val ue
(the concentration of inhibitor required ey #nhidit 50% of 15 the enzyne
activity) was calculated. Inhibition of MW P-3 and MW-9 (i) Enzyne
Preparation 20 Catal ytic domain MWP-2 F aNR*MVP- 9 were prepared at
Pfizer Central Research. A stock solution| of RMWP-2, MW-3 or MWP-9 (Il aM
was activated by the addition of agi enyl nerguri c acetate (APMA). For
MWP-2 and MVWP-9, a final concentrafji onfof 1mM APMA was added, followed by

i ncubation for 1 hour at C. ‘Mﬁ BBNG £he addition of 2mM
APMA, fol |l owed by i ncub&® on for '3 heurs |t 37C. enzynmes 25 were then
diluted in Tris-HO assay buffer ( 1ROOMO TriR, 1 OOvM NaCl, | OwvM Cad z

and 0.16%0Brij 35, pH 7.5), to a concentration of | OnM The fcnal
concentration of enzyne used in the assays was 1 nM (ii) Substrate The
fluorogeni c substrate used in this screen(ns Q
Mca- Ar g- Pro- Lys-Pro-Tyr-Al a-Nva-Trp 30 Met-Lys(Dnp)-NHS (Bachem Ltd, Ess&W,
LJK) as originally described by Nagase et al 3 0 MAY 2002 WD 99/ 35124 25
PCT/ EPO@Igatfidsof Bitkis R} can B6 @4sstbrmed08f2okpdids oF98Hhula ([jiherd DDR! I at €
was sel ected because it has a bal anced hydrolysis rate agalnst MWs 2, 3
and § (INHOH bykreathersavithoonmesiunoormatd ilsthe pogsence of suitable gatalystwachas. The

Dot or i ARCFBRETSIPHEADG e RANASHMCLD fodties B RBTN ¥ Factas abeays hnanol,
di met hy bt $liRBRtbABeraRfl Slichs @itk iXing Ghperathiet agidotis Efifndlas above) so

that no nore than % di et hyl sul phoxi de was present. Test conmpound and
enzynme were added to each well of a 96 well plate and allowed to
equilibiﬁte Igr 15 mnutes at 37Cin an orbital shaker prior to the
additio 0CGHibstrate. Plates were then incubated for 1 hour at 37C prior
to ggtermnation of fluorescence using a fluorinmeter (Fluostar; BMG
LabTechnol ogi es) Ayl esbury, UK) at an excitation wavel ength of 328nm and
eni ssi oCompoehdsuftfornila 89 Svhere XhieNHOR and/Rbis OH karbbe made viaseactarsofed from

o abesi Sl ol A b il R, |2
th L oree g ! T ESPONSE N1 TS
v FoRRBSAAAE L G oS il Bl s e o™ O

El ast asél a suitable solvent such as methanol.

15



(1) Enzynme Preparation Catalytic domain MWP-12 (200p.g/ m) was used. JMYPIALZ00?
was diluted in Tris-HCO assay buffer (SO Tris, 200mM NaCl, SmM CaCh, 20M
.ZnSO " 0.02%Brij 35 pH 7.4 to 240ng/ M. The final concentration of enzyme
used in thegesayzanas. 60ng/ m . (ii) Substrate 25 The fl uor oFERATEPIBEER r at e
used in this assay was DNP-Pro-Cha-d y-Cys(Me~-His-A a Lys(NVA~-NHZ. The
final substrate concentration used in the assay was 10M (iii)

Det erm nati on of Enzyne |nhibition Testl9conpounds were dissolved in

di met hyl sul phoxide and diluted with assay buffer so that 30 no nore than 1
% di et hyl sul phoxi de was present. Test conpound and enzynme were added 3
0 MAY Z002 WD 9913512A 26 PCT/ EP98~085b5 to each well of a 96 well plate
and al | dberdpdunds gfi fdrmiuta(l'¥) fnay b made by cesveationd arthaspe artenermplifiedain the bi t al
shaker prl or to the addition of substrate. Plates were then incubated for 2
hours atPreRaaenshsi®™at ure prior to the determination of fluorescence
(substrate cleavage) using a fluorineter at an excitation wavel ngth of
360nm and em ssion wavel engt h of 460nm The potency of inhibitors was
measyr edMethemst he anmount of substrate cl eavage obtai ned using a range of
test conpound concentrations, and, fromthe resulting dose-response curve,
an | Cso value (the concentration of inhibitor required to inhi bit 50% of

t he enzy act Vi cal c t Q0 )._Enzynme

Pr apar at CORPOLTHA A TermuRPERY S5 RRSS Sodikombunis arable el biskepay | on
(Madi sorcouptiss @tiatbmpedndRfoRfbla(VDEskIeW: Pfizer (G oton) CT) Al9 nmy/m
stock was activated with 2mM APMA 15 for 2 hours at 37C. MWP-13 was then
diluted in assay buffer (SOrM Tris, 200mM NaCl, SnM Cad 2, 20p. M ZnCh and
0.02%Brij 35) at pH 7.5 tqu concentration of 5. 3 nM The final
concentration of enzyne us ﬁﬁl n the assay was 1. 3RhM (,I,A) Substrate. 20
The fl uorogeni c substratedsed |n this screen Rgg RpYPro- Cha- d y- Oys( Me~
H s- Al a-Lys(NVA) -NHZ. Thq final s bstrate concel on used in the assay
was 10M (iii) Deter¥y lﬂL/Eﬂ%finhl bi 1 iO% {5 conpounds were

di ssol ved in di nethyl gul phjpxi de an iluted V thRassay buffer so that 25
no nore than 1 % di net Ryl <€ul pRixi de was present. Test compound and enzyme
were added to each well of a 96 well plate. The addition of substrate to
each well initiated the reaction. Fluorescence intensity was determ ned on
a 9qqwel | plate fluoroneternCytofluor I1; PerSeptégvme Bi osystens, Inc,
Fram ngham MA) at an excitation wavel ength of 360nm and em ssi on

wavel engt h of 460nm The potency of inhibitors was neasured fromthe anount

of 30 S%ﬁ}% %éf &ﬁ%ﬁ@[ﬁ% | B0 0he YHuRH oP )P Estd grdilpdnd T U RAEA6hs-

concentr
coupling leavmg group such as I, Br or OSO,CF,. The cross-coupling reaction can be carried

out in the presence of a catalyst such as bis(tri-o-tolyl)phosphine palladium (II) acetate with a
*5  suitable base such as triethylamine, in a suitable solvent such as acetonitrile or DMF, at a

suitable temperature such as between 50-150°C.

This type of reaction is generally described by Heck in Ter.Letts. (1984) 28, 2271, and

numerous other articles.

20 Compounds of the formula (V) can be made by conventional methods such as by adaptation

of those described in the Preparations below.

Compounds of the formula (VI) can be made by conventional methods such as by adaptation

of those described in the Preparations below, and by reference to the following articles:



3 0 MAY 2002 WO 99135124 27 PCT/ EP98/ 08565 resul ting dose-response cdrlvidAY 2002
an 1CS value (the concentration of inhibitor required to inhibit 50% of the
.enzyme actjvi s calculated. Inhibition of MWP-1 4 5 (i

Prepar at i OWQfa?&Pgal c domain MVWP-14 was purchased from Pr of)u sc%ﬂ?gﬂse
Department of Biochem stry, Faculty of Chem stry, University of Bielefeld,
Germany. Al OpM enzyne stock sol uti on% s activated for 20 m nutes at 25C
following the addition of Spglm of J ypsin (Signma, Dorset, UK). The
trypsin activity was then neutralised by the addition of SO~9§/n1

soyabeaﬁymhws(IQSFh?ﬁ%JthneM(%icwn ﬁmrydt(wUk)l 84151/ Gng Chemi(1934) iﬁh%B%J hi s
ff 1 0O T 1 OOnM NaCl,
enzymecz%a Qﬁz f’éﬁ‘“@@sﬁ?y? ‘a g(r)ngentrati onri)fS | OnM  The

final concentratl on of enzyrre used in the assay was 1 nM 15 (ii) Substrate
The fluorogenic substrate used in this screen was

Mca- Pr olbeucﬂltyntlmqmlbp&omlthism@tim-ljs g Bixdure of torupourids ekfortoila A3lajlemkri bed by
W | J. Bi ol em., 271 (29 17119-171 The final substrate
conc%nt thbgwhﬁ‘?@dxzﬁdgh’éedgaéé’é %\g’éc?mﬂf)““kf Fé’(‘i‘“&t(g}m nation of enzyme

i nhi bition by test conmpounds was perfornmed as describgd for MWs 2, 3 and
9. Sonme activity data for ertal n conmpounds of the, Exrrpl e present ed
in the Tabl e bel ow. zs ; i-nfil bi tor | C~ol ~M &5 Xx=2 x=1 Q12 Q13
QL4 ~9 3/2sel* 1 101 ® 07 2 13.5 1269 6000 650 1908 94 30

*Sel ectivity for MMP-3 o P- 2 3 0 M-4Y 2002 AMOQ97T | 24 28

PCT/ EP98~08~65 The conpdiRgs”® Exanples 6, 8, 9,|14, R15 and 22 had MWP-3
jge 8RB5NM and MVP- 31 MVP- 2zsel ect | pbvities in the range
AID PREPARATI QNS Mel ting po nts wer @ det erm ned using
tubﬁzs and a Gallenkar?fa \)ﬁ\

| Cso values in the ra
195-930. 5 EXAMPLES
open gl ass capixlzl ar

(VIia) (VIIb)

The compounds of formula (VIIa) and (VIIb) can be transformed into a compound of formula
(I) where X is OH, by reduction of the olefinic bond using conventional methods, such as

10  hydrogenation in the presence of a catalyst, or by reaction with diimide, which may be
generated, for example, from p-toluenesulphonyl hydrazide, and deprotection of the protected

acid moiety X,.

It will be apparent to those skilled in the art that other protection and subsequent deprotection
15  regimes during synthesis of a compound of the invention may be achieved by conventional

techniques, for example as described in the volumes by Greene and Wuts, and Kocienski, supra.

Where desired or necessary the compound of formula (I) és converted into a pharmaceutically
acceptable salt thereof. A pharmaceutically acceptable salt of a compound of formula (I) may be

20 conveniently be prepared by mixing together solutions of a compound of formula (I) and the N
desired acid or base, as appropriate. The salt may be precipitated from solution and collected by

filtration, or may be collected by other means such as by evaporation of the solvent.



poi nt apparatus and are uncorrected. Nuclear magnetic resonance (NVRR (HEA®E2002
wer.e obtained using Varian Unity /nova-400, Varian Unity /nova-300 or

- Bnaker AC300 spectroneters and 10 are quoted in parts per /[_%gg Brodde®M

t et r anet hING9%34HE. Mass spectral (MS) data were obtained on a nni gan Mat.
TSQ 7000 or a Fisons Instrunments Trio 1000. The cal cul ated and observed

I ons quoted refer to the isotopic conpgsition of |lowest mass. Infra red

(I RS spectra were neasured using a Ni @ et Magna 550 Fourier transform

i nfix-red spectronmeter. Flash chromatography refers to col umm

chr onat Cgnan bgmpasurﬂ's bf tha inyehtigrkmeysbd mercondertedifito4eAaih othee edmpdundsofthe Mer ck,
Dar nst adt . Ki esel 60 F~ |lates fromE. Merck were used for TLC) and
comoun%cm@ngh@qwcﬁg sfgpnypthe; leratures on aqueous pot assi um per nanagat e
or Dragendorff s reagent (oversprayed with agueous sodiumnitrite). Hexane
refers to a m xture of hexanes (hple grade) b.p. 65-70C. Ether refers to
di et hyl CeinpeiindsA¥ td ivértiofl afcdvaiiablé BY gitiee itiad mameas @esafibéll herein in the

1- Hydro aza-1H 1, 2, 3-benzotri azol e (HOAt) t&i@éjl I net hyl am no) 20

1H 13 2, l&i/qthqdamd B{cangles)yqagmtabllpndaptgtxqmbwwfew)gmp ovex inahg art. dhis to

hexaf | Ut QRAOSERALS . BALESSHATUY ARG metode menioned herein ey U na o

(PyACP) xﬂmupa{fﬁmeéaR ﬁ&mf&ﬂmﬂaﬂ the d&Hired x&ﬁs&mdyc& bé-bfficiently PE" refers
to diisopropyl ether ever se- phase silica gel for flash chronat ography was

obt ai n eeISSEmb}chl‘hd@ﬂ(dal ohhxalsl odl] exeraye kg jigpinentraadiskillkasrite thermost officignt| .

grade n-pent an 37C CAUTI ON: Certajn derivatives of
4- am noﬁD L Bé‘b‘etg %atghvénliﬁrgﬁaﬁomﬁoﬁ bel ow. 4-ani nobi phenyl is

a knpwn human carci nogen. Thus, anal ogues shoul d be handl ed with due care.
For | eading references, see Yuta, K, Jurs, P.C., J. Med. Chem (1981),
24(3), MetﬁﬁpouﬁdmandZsalts Bf the iméentiornaipbe sépasatedsandipurifidd by eonwentional H. ,
Si nshel ner,, E. Mutat. Res. {1994), 30 320(1-2), 45-58; Hecht, S.S., et
al , H‘°dizhem (1979), 22(8), 981-7. 3 0 MAY 2Q02 WD 991 35124 29
Exarrpl e 1. (3R -3-({ [(1ST-2,2-Dinethyl-1-({ [(1R) -1 PCT/ EP98/ 08565
- phenyl et hyl ] am no} car bonyl ) propyl ] am no} car bonyl ) - 6-[ ( 3- net hyl - 4- phenyl ) ph
enyl ] 5S¢parationiof diasterkofiicts thay b&Sachieved bﬁbbm@ntﬂoﬁl ¢ddhniyued)e.g. by fractidnal O ~
CHHsllsOOCHI HO~~~N \ Hl OCH a HOC ~

crystallisation, chromatography or H.P.L.C. of a stereoisomeric mixture of a compound of

formula (I) or a suitable salt or derivative thereof. An individual enantiomer of a compound

of formula (I) may also be prepared from a corresponding optically pure intermediate or by

resolution, such as by H.P.L.C. of the corresponding racemate using a suitable chiral support

or by fractional crystallisation of the diastereomeric salts formed by reaction of the

20  corresponding racemate with a suitably optically active acid or base.

For human use, the compounds of formula (I) or their salts can be, administered alone, but
will generally be administered in admixture with a pharmaceutically acceptable diluent or
carrier selected with regard to the intended route of administration and standard

25  pharmaceutical practice. For example, they can be administered orally, including
sublingually, in the form of tablets containing such excipients as starch or lactose, or in
capsules or ovules either alone or in admixture with excipients, or in the form of elixirs,
solutions or suspensions containing flavouring or colouring agents. The compound or salt
could be incorporated into capsules or tablets for targetting the colon or duodenum via

30 delayed dissolution of said capsules or tablets for a particular time following oral



Trifluoroaeetic acid (5 nL) was added dropwi se over 5 min to a stirrg@d MAY 2001
solution of tert-butyl (3R)- 3-( {[( 1,5~-2,2-dinethyl-1-( {[( 1R -I
. phenyl ethyl Jam no } carbonyl)propyl]amno }
car bonyl ) -¥% 1)[9?5"3%1 hyl - (4phenyl ) phenyl ] hexanoat e (Preparation '5(;:?98/08565
0.47 mmol ) in anhydrous dichl oronet hane (5 nlL) under nitrogen at 20C. The
solution was stirred for 4 h and conceq rated under reduced pressure. The
resi due was dissolved in toluene and cCGnhcentrated under reduced pressure
(twice), and triturated with ether taq gl ve a cqlourless solid (210

829 . mqsmmemtm2@1$9mam geuig e sentralied py susqeptibpjlityofthe fosmalation g / a(r:rgtl c

d = I C 8

211 an s QoERR fod JE @%&*@ﬂ@ At Cre? nf ebstgt Rl RERRER B B oacet i o
acid = Ml r&cﬂin ﬂ'):a ofifhe @aitrdiestihaliriot. TR Borfipdlinds BF kit @oh Hé1z, _
CD, OD) (exchangeabl' e hy ogens only partially exchanged) 1.02 (9H, s), 1.44
(3H, d, igjected patehterallysfor exampla) mtrzvcpeuqls.ﬂmr&)wscglaﬁy O(rmrcumcously-l’ar and 15

2.50 4. 37
A H, 3d, Pprex tezélé%w,st@ﬂ%ﬂw ff%b“b‘ésﬁ?éﬁﬁ% 3ot . "r&t)"‘)“"éqﬁﬁ?“f g?luwﬂ ¥ =38 E
Hz 7 J Hz),
3 2)) mvggﬁé)%‘%\%%m%i ifin e BB FesIRR chihple &) F,Fﬁ?a,(“%élh °?E?t|z(3]",m‘7°. on)
(4H, t, tHe solutidizyotodic2dth bldodd Thiey cdn be atinhinjsterad Gpitally i tite, form of Stedite) , 7. 72
(1H, br d), 8.45 (1H, br d), LRVS (thernos w mz = 543 (Mi+) FTIR v"X
(KBr di <&5ampeels, szmswasawwnmm%%ﬁmfg densppraysodruginoormergigd ng:  C,

7E>5<ar2712)I o seshing? o e a5 S8t BN BB ool dﬁnmuﬁr{m@&miﬂmgoge%a

- [101S)anZaqdecie BEbINY Emih}s(dn[dflﬁ)yeﬂlymmglﬁbtswr]hqmd parafﬁn, or they can be ;
am no}car bonyl prop 1] - s hydroxy) bu % nedi am de O N~ CH a). b) HOHI ~

~' ~' " HApggrRorate fingo gnoi Yesway sof. parainbpess O%aA tidrqee!

5y 2 oA Eplst B B fe?% Hvi‘ﬂ‘% R A i b B,

- pheny! digoid apr@mrraerdsomrtbbwha/mm }n?mmo(:l}c propellas, ob exfdgC ar | d
(Preparation 4) %Wf ,.0.117 nmol ) and diisopropyl et hyl am ne
$ing g

o 456 mmqpqrﬂeé ithagias Bt jcsirassingn with white)sofy paraffimen Smc ob ’

hex a? cﬁ#o@ﬁgéggt%é%&c% Q{' %ﬁ%%’&‘%gglhﬁg‘g‘ggﬁl#@&fémﬁ%? , and the

M Xt ur e dAes8ings. The @Empbustior falt cduld aldoltRAdAiniteRd ihPacb@latly a®an & lrop with

tenperature. After an additional 1 h, the m xture was poured into ethyl
acet ate apmpmty buffersyeisensity mﬂﬁm (eea |c91hﬂmqﬂmtamhm§emms&e gcid (2 x

10 nmL t ed .C ni

sol ut oSt sRRKES Bz e e B R i g Pl iR e
solid rqulnqmg,dﬁqgc &Hﬁw&ﬂﬁnd\ﬁhﬁithé*&rtw m.) and filtered to give

(2R) - 2-{3-[3-chl oro- (4- phenyl )phenyl]propyl} 3 0 MAY 2002 WO 991 35124 31

-

PCTR8PI8J08565 NI-[( 1 S )-2, 2 di met hyl - [( 1 R-1-phenylethyl] ani

b N4- but de (S8 29 whi t
e °%{%Ph%3%w%gn$sg@gp SRR “nz? dbﬁm fqée;e w@we&aé ) 0.98 (9H
s), 1.46 {3H, d, J = 6.S Hz), 148(4Hn)217( 2.39S( 1H,

m, 2.S0 (2H m, 2274 (1 H m, 413 (I H d, J —8 Hz) 4.29 (2H, d, J
= 6 Hz) FoSotabard narﬁ;thabadrnm;stﬂtxonﬁn ISinkdn)patibnt3 h¢ daily dosagh l,evﬁ oSthc( 2H) m and

br d overI 1H br S 9 H,
conpl ex)® @gp ?)gﬁp gal%\h(ll?qg bj'qﬁ(x %)2(301 % 28 prct%ra't_;lf)) from OJO% tgé
25  more preferably from 0 1to 10 and most preferably from 0.5 to 5 mg/kg (in single or divided
doses). Thus tablets or capsules of the compounds will contain from 0.1 to 500, preferably
from 50 to 200, mg of active compound for administration singly or two or more at a time as

appropriate.



LRVS (thernospray) mz = 618 (MH+, weak). J b) A stirred m xture of 0 MAY 2002

(2R) - 2-{3-[ 3-chl oro- (4- phenyl ) phenyl ] propyl }-N -[ (1, 5~- 2, 2di net hyl - % { [(

1 R -1-phenylethyl]am no } carbonyl) propyl]-(N4-3propenyl oxy) but anedl am de

(S6 ng, 0.WBbosemk) and ammoni um formate (59 ng, 0.93 nmol ) PCH/EPIB/08565

et hanol lwater (4:1, 4 nL) was heated to reflux under nitrogen to give a

col ourl ess solution. Bis(triphenyl phosphine)palladium acetate (3.4 ny)

0. 00465 mml ) was added, and 15 the m 2Bure was heated under reflux for 40

mn. After being cooled, the brown solution was diluted with ethyl acetate

(2S ) Ry b bl 2

dried (NaZz g@?ﬁ anduﬁg%)&r.]%gﬁ?é g{é@%@ﬁﬁ%ﬁf}ggﬁﬁgwﬁé@%?ﬁd &ja%\{(dos selji %ﬁgb %I\B.S

puri f i edhdyornpdunds, mrsumﬁsxagowhqr fofinelation, zouldde front 0.02 tgs0mE/Md); 63 ~,

eluting with pethanol :water = S:1) to give

(2R) - 2- {Pxeff@b&ynﬁm&%mmm)phenw]propy|} N -[(1S')-2, 2-dirnethyl - 1-(

([( 1 R ""0 1-phenyl ethyl]am no}carbonyl) propyl]-(N4- hydroxy) but anedi am de

(46 nmg, 88% as a colowess solid. mp. 107-109C. . R 0.43 (C,a silanised

sili6a Ore, phyﬁbhﬂﬁ@hny\at&f will @étédrminSttie(2éQ] ddsage WhicWill Be Hds( Shiitabls Yor al . 39

(3H, d, J =6.S Hz), 1.47 (4H m, 2.13 (1H) dd, J:286and14Hz))231
1 H, @8 individual patientiandiipyill vary withhe agy wemhgand respanse pfjthe parsipular 1° H, s)

4.96 (1H =.6.S Hz Hz 7.11 H coppl ex), 7.22
(311 comglight Théanpy dafdses e dnerately of s ok ks daplef SousbSF 1) :
weak) ,  pedividihi msta@es Eﬂiéﬂquglﬁr o@ Tovie? dok‘éfcﬁ s ardbmefitdd and@Suck a.'Fg‘\@MNnQﬂ@ SH-O
requires C, 67.51; H, 7.04; . 16% Y . 2002 WO 9935124 32

Exanpl e seoperE ThiERDE S H5

N -[(1S)-2,2-Di nethyl -1- ({[(1R) - 1- phenyl et hyl ] am no} car bonyl ) propyl j - (N4-h
ydr o y} (2R) - 2- {3-[ 3- et hyl - (4- phenyl ) phenyl ] propyl j but anedi am de. CH3 10
15 20 23l Mefhodgd™ NN H I OCH HOC ~ ~ al. b) OH- CH HONH-RN _ NH O

| ~CH, / a) O Allyl hydroxyl ami ne hydrochl oride (295 ng, 2.69 nmol)
was added to a stirred solution of (3R)-3-({[(1ST-2,2-dinethyl-1-({[(1R-1

e bony e S ot dtndodtdl N )%QﬁﬂapﬁgﬁﬁﬁwpmmméaW% 23874 ny.

1.79 mmab) 1 P&6h 4 iSRRGy belby! am ne (1.56 L, 8.97 nmol) in anhydrous
di et hyl f onnam de (25 rrL? er nitrogen at OC.

7- AZ&benzot ri azol 1 yl oxytri s(pyrrol i di no) phosphoni um hexaf | uor ophosphat e (
1.409 2. 69 dded.in one rtion, and the mxture was all owed
to var mibE 2588 qré\@@'a 2 dr % and i are basédupan the arginal pretord! desEibed BY ur e s
pour ed t ) q’g&ﬂ sodi um
bi car bo!r@%%t?ég ’%ﬁaéﬂ?gp%d%ggg ?ﬁ%sl% re ex raé}?t W‘%ﬁUﬁi hyl
acet at e givénbelb®0 rrL) The conbi ned organl c solutions were dried (NazSQO )

and concentrated under reduced pressure. The solid residue was suspended in
ether (3 nmL) and filtered, then recrystallised fromethyl acetate to give

N »h( m@#&ggﬁyl 1-( { [( 1 R -1phenylethyl]amno }

car bony = =2- { 3-[3-methyl-(4-phenyl)phenyl)propyl }

- (N4- 3pr openyl oxy) but anedi ani de (640 ng, 60% as a white solid. R 0.31
(ethyl acetate/hexane = 1:1 ). 8H (400 MHz, CDCl, ) 1.00 (9H, s)) 1.48 (3H,
d, J = é)@nmyePt_Lepg@nenH m) 2.22 (3H, s), 2.42 (-1 H n}, 2.52 (3 H, m)

8(()_ ( _ @g{jﬂytfp domam Rﬂ(d}’ll was prep%rc'cl a§ Pﬁ@r’ Cenn%?Rés%lﬂ‘ch A s‘gocTc solutxo)x )of 5. 07
MMP-1 (1uM) was activated by the addition of aminophenylmercuric acetate (APMA), at a

25 final concentration of ImM, for 20 minutes at 37°C. MMP-1 was then diluted in Tris-HCI

assay buffer (50mM Tris, 200mM NaCl, 5mM CaCl,, 20uM ZnSO,, 0.05% Brij 35) pH 7.5 to

a concentration of 10nM. The final concentration of enzyme used in the assay was 1nM.

(ii) Substrate



3 0 MAY 200Z WD 991 35124 33 PCT/ EP98/ 08565 pentet, J = 6.5 Hz), 5.28 QDA 200
br) 5,90 ( 1 H, m, 6.13( | H br s), 6.61 ( 1 H br d, 6.95( 1 H d, J
. = 8 Hz) 7.10 (1H, d, J =8 Hz), 7.25 (8H, c 38

(2H t, JWO?W%-E‘}“ 8.69 (1H, br s). LRVS (thernospray) nz 'Et‘g SORHZ(EI ,

weak), 542 (MHz+- allyloxy, base peak). 5 b) A stirred m xture |
of Nl-[ (1S )-2,2-dinethyl-1-({[(1R) -1 phenylethyl]amno }
carbonyl ) propyl ] - (2R)-2- {3-[3-net hyl }(%Z phcnyl ~henyl ] pr opyl
}-(N4-3 ropenyl oxy) but anedi am de (794 , 1.32 mml ) and anmmoni um f or mat e

(419 ny)The flvaraganicsubsirate wsah il thigeaseay \(/zs np-Po-freyclokexyhada-Edy-Cys@de)r ux

Bi st 11 BHEAY MR apENEf atPheRabe Aoy Bigkerte abemptfivotat auea, anc

the m xkylga Y693) h%&%ﬂal%’ﬁgﬁ{‘até &fnt:bﬁirafu% uSdd 1H1tl§bas a}\%s 1piMg cool ed, the
brown sol utt on was luted wth ethyl acetate m.) and washed W|th

sat ur at ed aqueous SOdI umchloride (2 x | 00 rrL) dried (NazSO-) and

conc tra under ced sure. The residue was purified by col um
chr otrat 6 S’ﬁ@“‘(’@"%ig ffs)élg%éﬁqu ca gel, eluting with nethanol:water =

7 Y g e il L

car bony np misrpyHah- IG/Ndﬂiwﬁleumhéﬂ& as {)&sin’ﬁ Test bg«hpcﬁuﬂad and enzyme were added
phenyl ) ph afgl ] pro but anedi am deﬁé rTgU|r as. a col OLAH ess solid.
mp.  11% sach v o Swelbplete and allpwed tasgud %ébr deiminyies pehoC. inan epbital 5: 1)

? I gﬁ”%%w% ‘°[‘ﬁ/55@éﬂf)‘¥"|$q §§=tr<a§=“ P@l%\gér %@!\_‘l%_\gba d ﬁ ﬁ{\,rq{gp%g (1H

ovend) apﬂ‘l ﬂﬁ):mmﬂatﬂa?x dfhdordstence (s?sttfdté‘blcmage)‘hsﬁ'@ a(ﬂddnnfbterj(ﬁhidgthr BM@7 (1H) )
pentet) J 7 Hz), 6.91 (1H) d,.~ =8 Hz), 6.97 (2H,_ s and d, J = Hz)
over | appRhschnglogs, Ayleshuariohat anwe@“plmavqlengyh of 35 5pm) andwrmssmH t, J =

crus ¢ Revisupag it T elersr ity wi upa o g b e

di sc) 32R8vageDbliinediRthg aiaAge oftest GompOthdudhcdn@iishis, 4nd, frénPle résultfhg02; N,
7.31; C, 4H'N, 040. 25HZ0 reqw res C, 72.63; H 7.80; N, 7.47% 30 Exarrple 4.

3 0 MAYdoBOoRsMDsOurss, mndCporhemte/cossssation afintibiteraeqdred to inhibit 50% of
15 the enzyme activity) was calculated.

Inhibition of MMP-2, MMP-3 and MMP-9

(i) Enzyme Preparation
20  Catalytic domain MMP-2 , MMP-3 and MMP-9 were prepared at Pfizer Central Research. A @
stock solution of MMP-2, MMP-3 or MMP-9 (1uM) was activated by the addition of
aminophenylmercuric acetate (APMA). For MMP-2 and MMP-9, a final concentration of
1mM APMA was added, followed by incubation for 1 hour at 37°C. MMP-3 was activated
by the addition of 2mM APMA, followed by incubation for 3 hours at 37°C. The enzymes
25  were then diluted in Tris-HCI assay buffer (100mM Tris, 100mM NaCl, 10mM CaCl, and
0.16% Brij 35, pH 7.5), to a concentration of 10nM. The final concentration of enzyme used

in the assays was 1nM.

(ii) Substrate
The fluorogenic substrate used in this screen was Mca-Arg-Pro-Lys-Pro-Tyr-Ala-Nva-Trp-
30 Met-Lys(Dnp)-NH, (Bachem Ltd, Essex, UK) as originally described by Nagase et al



CNL- [ (1ST-2,2-Di net hyl -1- ({[ (1R) - 1- phenyl et hyl ] am no} car bonyl ) pr opy! }-&EWY%UDZ
-[3-(3 fluoro-4-phenoxyphenyl) propyl)-(N4- hydrpxy) but anedi am de o " | ~

. ;nCHo aocc_v{'_l@gﬁ?z&_l_l’ HO NN~ ~ ~ HONH~~N~ H 1~ H Il o /~%T/EF98}385“69_| HsC

[ (D nmethylamno)-1H1,2,3-triazol o[ 4, 5-b] pyridi n-1-yl net hyl ene] -N :

nmet hyl net hani ni um hexaf | uorophosphat% N oxide (740 ng, 1.95 mmol) was added
to a stirred solution of (3R)-3 ( {[2( 1,5~-2,2-dinethyl-1 -( { [(

1R) - 1- phenyl et hyl Jam no} car bonyl ~ropyl ] am no} carbonyl)-6-(3- ,

f | uor GLBioh Gdernx Y A9(E D)y RPHEA 2085 7¢ 1 204i).dT hissubptzata wia sel&gted B&Busegt hds. .30 nmol )

i ot WP ARSI TSRSt MBS, 580 (s o 614,00 040D ;55,300 5
o 1 sonf cAErelYEr A pfRcpe Chn R rarbn R o35 MBEREML 2t e v

stirred at 20C for 16 h, poured into ethyl acetate (150 nL) and washed with
pH 7 phosphate buffer solution (3 x 50 nlL), saturated aqueous sodi um
chi or (itix Deomimation gf ErgymeNaltidition and concentrat ed under reduced pressure.

give TR rRPERE bR i prbR e B SE B Bl

puri f F@%‘b'b%) s8tha? né &iRé thah 180 diMthyd Yulpheidy s presehf| Test Ehnpamnas C e
Magel I an col’'umm, 150 x 20 mm 5 p packing, 20 niL/mn acetonitrile:agueous

phos peraymdruére addgd3o Bachvvelh of 7 90 ekl plate andelllowed tmequilibrateFos1 Sniutest hen
trituratl with.dii,sopropyl ether.,. filLtration.and dryi.ng.in,vacyo at 50C
VAR il BB OR o B Shiah o i RS A b RT3

di ch t . : = 10 , CD, 0D
1905 ) QPRFRAOGHEFLRAIEARE of Aforea T lies Mkt Flidspf B, 1D D)
H, ddLabTechfiolagids, Wylésbyiry, PTK)4at an éxditatioidwavkelength cfi328firh drid)emiskietd (2H, m),

2. 86 1 H, 4. 34 3 0 MAY 2Q02 WD 991 35124 PCT/ EP98108565 35 | H,
s), 4% ggelengimm,f 33nmy Thepqtgncy of !rgnbltoawawsaseﬁémn theiamaynt g s_ubftrqé 5 Hz),

7.04 LT 7 =  anf A8 . ] = 7 Hz),
7. 27 YRy iR pingebrias spoind cingmigls anfy i ik tesiond = (| o

di sc)d&2aesponse/éurve) af 0C,, Valué (tht TOfcentratim, of inhili€or redifired nd inhibit-50%df C,

68. 14; H, 6.94; N, 7.21; C3, H FN, 050. 25H-0 requires C, 68.08; H, 7.01; N,
71_522()/@mga@wty) was calculated.

Nl-[(1S)-2,2-Dinethy!-1-({[ (1R) - 1- phenyl et hyi j am no} car bonyl ) propylj-(N4-h
ydroxy) ~ (2R) - 2-[ 3- (3- et hyl - 4- phenoxyphenyl ) pr opyl ) but anedi am de o~ TI //

15 20InkfbiflowoftMMRE-12 (Human Macrophage Elastase)

(i) Enzyme Preparation

20 Catalytic domain MMP-12 (200pg/ml) was used. MMP-12 was diluted in Tris-HCI assay
buffer (50mM Tris, 200mM NaCl, SmM CaCl,, 20uM ZnSO,, 0.02% Brij 35) pH 7.4 to
240ng/ml. The final concentration of enzyme used in the assay was 60ng/ml.

(ii) Substrate
25  The fluorogenic substrate used in this assay was DNP-Pro-Cha-Gly-Cys(Me)-His-Ala-
Lys(NMA)-NH,. The final substrate concentration used in the assay was 10uM.

(iii) Determination of Enzyme Inhibition
Test compounds were dissolved in dimethyl sulphoxide and diluted with assay buffer so that

30 no more than 1% dimethyl sulphoxide was present. Test compound and enzyme were added



HO~\ | OCHHaC Hs a o~ CH, I\I_CH'/CCH,N 30 MAY 2002
[ (D met hyl am no)-1H 1, 2, 3-triazol o[ 4, 5-b] pyri di n-1-yl met hyl ene] - N
. met hyl met hani ni_um hexaf | uor ophosphate N oxi de (655 ng, 1. 72 added
to a st.rr&’d’?@F@f‘ion of (3R)-3( { (( 1 S}-2,2-dinetltyl- aé{’bsms
1R) - 1- phenyl et hyl ] am no} carbonyl ) propyl ] am no}
car bonyl ) - 6- (3net hyl - 4- phenoxyphenyl) h%anm c acid (Preparation 6) (640 ny,
1.15 mmol) and dii sopropyl et hyl am ne ( 98 ItL, 1. I 5 mol) in anhydrous
di et hyl f or mam de_ (5 at 20C under nitrogen. After 25 mn, hydroxyl am ne

hydr ochlt® Ieadewawga %we plate andoAlloweddo sauiibrateofor Mgumﬁgs at room tcmpcramre

St 11 o n3ptee| SAdCoriof W angien 38 sWifole: RIS A then Ak e el i ¢
pH 7 thS%QExﬁR&ktﬁf’@ﬁno?% thel deterinthaXioR Of MhidresceAbd (sabsRiltcAdIeRaEE u§i@1§'aum

chl ori de dried (MgSQ,)) and concentrated under reduced pressure.
The et udhlqmmmhmt a:mnpmn waeaingthy of B6Grim ahd emissioy mphlyngtﬁlorf 460nm. The

SRR s RO b

el uting 2 )

di chl or onet @hoafgg%ﬁgﬂﬁ c@%@-’a g@g’;é\‘/dg@rgﬁj %’?5%%53% %@e m’&ﬁ"é‘r‘“’é G eq
from di ohhwr(deebhceneaderd afaphibityt reqhined totiohibit 6% dfahé eﬁzdymccaomnqomdas( 25 ny,
4% . R,. 0.27 (dichloronethane: net hanol = 90:10) 8H (300 MHz, CDCI,) 0.98
(9H, s)calculpted 34 d J = 7 Hz), 1.60 (4H n), 2.16 (3H, s), 2.24 ( 1 H,
M, 2.47 (3H, m, 2.82 (1 H mM, 417 ( 1 H d, J =9 H), 505 ( 1 H
pentet, J =7 Hz), 6.31 ( 1 H br d), 6.77 (| H d, J =8 Hz), 6.85 (ZH

d, 10= Snhib)tion®f@MP-B H, s), 7.02 ( 1 H t, J =8 Hz), 7.22 (9H, conple
9.50 (1H, br s). LRMS (thernospray) mz = 573 (M, weak), 531 (MH#+ - O. vy
Exanpl e 6.

thoxy SRR SRRROE s phonbey phony! ) pr opy| |- (NA. hydr oxy) but ane an dé
PCT/ EP9$iitatiecdmbithat NIMP- 13 Was prichared by BhiyV &lCofpdration (Madison, Wisconsin)
and characterized at Pfizer (Grotoﬁ, CT). A 1.9 mg/ml stock was activated with 2mM APMA
15  for 2 hours at 37°C. MMP-13 was then diluted in assay buffer (50mM Tris, 200mM NaCl,
SmM CaCl,, 20pM ZnCl, and 0.02% Brij 35) at pH 7.5 to a concentration of 5.3 nM. The

final concentration of enzyme used in the assay was 1.3 nM.

(i1) Substrate. -
20  The fluorogenic substrate used in this screen was Dnp-Pro-Cha-Gly-Cys(Me)- G
His-Ala-LysqONMA)-NH,. The final substrate concentration used in the assay was 10uM.

(iii) Determination of Enzyme Inhibition

Test compounds were dissolved in dimethyl sulphoxide and diluted with assay buffer so that
25 no more than 1% dimethyl sulphoxide was present. Test compound and enzyme were added

to each well of a 96 well plate. The addition of substrate to each well initiated the reaction.

Fluorescence intensity was determined on a 96 well plate fluorometer (Cytofluor II;

PerSeptive Biosystems, Inc, Framingham, MA) at an excitation wavelength of 360nm and

emission wavelength of 460nm. The potency of inhibitors was measured from the amount of

30 substrate cleavage obtained using a range of test compound concentrations, and, from the
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[ (D methylam no)-1H-1, 2, 3-tri azol o[ 4, 5- b] pyri di n-1-yl nmet hyl ene] -N

- et hyl met hani ni um hexaf | uor ophosphate N oxi de (88 ng, 0.232 mml% was added
to a stirmamossiation of (2S,3R-3-([( 1 S)-2,2-dimethyl- | PIEPIOR6>
phenyl et hyl ] am nocar bonyl ) propyl ] am nocar bonyl ) - Z- et hoxy- 6- ( 3- f | uor o- 4pheno
xyphenyl ) hexanoi ¢ acid (Preparation 8)%94 ng, 0.155 mmol) and

di i sopropyl et hyl ami ne (54 pL, 0.31 m8V) in anhydrous di nethyl formani de

(2.5 n) at OC under nitrogen. After 45 min) hydroxyl am ne.hydrochloride

( 32 mg resultifindd¥ERespongscure] afl I€Q vhiawedie Ryndéhirsaorhiabitor reqiind t6 $ahibit,

5 mmol ). The resulting m xture was stirred at OC for S h, poured into
et hyI D84 of e entymd Jctivity) waseadenlated.n pH 7 phosphate buffer 3 0 MAY
2002 WO 991 35124 PCT/ EP98/ 08565 37 5 ,4 15 ?0 solution (3 x 30 n),
saturated aqueous sodiumchloride (30 nm.), dried (MySO ), and concentrated
under rgRuGR A\ The residue was purified by flash chronmat ography
(el uti n‘gﬂ oronet hane: met hanol : conc. aq. ammonia = 95:5:0.5) to
gi vé t he t|tIe compound as a col ourless foam (43 rrg, 34% . Rf 0.32
(di chl or onet hane: net hanol : conc aq ammnl a = 95 0 5) SH (400 MHz, CD, QD)
| .04 (Qﬁmyme Prepaatpn( 34 t 1.32 , | .42 (3H, d, J =

] 12)) dugffid haihanip ?ﬁwésné“%ﬁ%f% é%szs%h%ns"bé#naeﬁ ooy D ey
3.32 ( Hiothermistn) Fatule) dfCHEnsiStHY, mstlmemmemanﬂ%aoﬁmmgm J =10

and 7 Hz), 3.69 ( 1 H d, J =10 H \ s), 5.00 ( q, J
Hz), 6. sswk(snlqnoemh@watcdsfog@ (mqutw atél!é Cjollﬂ\mg amdéltmpf Snrg/md o( 1H t,

s06 *( mipypbindSignits DF BRI, e it o SR i b BERRARRR . T, ~

el ect r cppeAN)ofseydbean tHpBsim ifidisttod 1Si3me; Bbtsed” r't6 QithtiSofAHi¢ e Z.
Found: Cp 66. o79 H, 7%%5 x, ésl C, sH, FNNKQO&}%HZO’ equi resQ) e6 65; H,

7.17; Istock sebtoEimrs-HCl asqax$uffsﬁ190(nM s, sﬂmmmcmomm CaCl{apd OR6%

L VA Sl S AT B 87

/ ~" cH, asAaRper ding to the nethod of Exanple 1, tert- butyI (2S,
3R3, ({[(1§) 5 5 di met hyl - 1- ({[ (| RS

n

7
J

(ii) Substrate

The fluorogenic substrate used in this screen was Mca-Pro-Leu-Gly-Leu-Dpa-Ala-Arg-NH,
(Bachem Ltd, Essex, UK) as described by Will et al (J.Biol.Chem., 271(29), 17119-17123,
1996). The final substrate concentration used in the assay was 10uM. )

~0
Determination of enzyme inhibition by test compounds was performed as described for
MMPs2,3and 9.
Some activity data for certain compounds of the Examples are presented in the Table below.
25

“MMP-x" inhibitor IC,,/nM
Ex. x=3 x=2 x=] x=12 x=I13 x=l4 x=9 3/2sel*
1 101 10803 85 107
2 13.5 1269 6000 130 5650 1908 94
30 *Selectivity for MMP-3 over MMP-2




25 1-phenyl et hyl ] am no} carbonyl) propyl ) am no} M
car bonyl ) -6-[ 3- net hyl - (4- phenyl ) phenyl ] -2 3 0 MAY 2002 WO 99l 35132ﬂ%
. PCT/ EP98/ 08565 nropyl hexanoate (Preparation 13) (360 ng, O. S
treated w W%%%H"uor oacetic acid in anhydrous dichl oronet hgﬁg}qﬂgélgﬁdgg t he
title conpound as a colourless solid (163 ng) 50%, after recrystallisation
from net hanol. The nother |iquors vyiel dg a second crop of crystals (45 ng,
14% frommethanol. 5 mp. 212-215C (fromnethanol). Rf 0.4
(di chl or onet hane/ met hanol /acetic acid = 90:10:1 ) 8H (400 MHz, DVBO db)
0.77 (3H, t, =6 Hz), 0.92 (9H, s), 1.13 (1H, mM) 1.29 (3H, d, J = 6.5

Hz) and 1 6 4 S H oM,
2.45 ( 13&‘"’%" Eg%%w&esbr tSJr i ﬁéﬂ%z)%‘dﬁgggﬁq”)ﬁ%mgsdﬁ“g ctde sl |
Hz) B%SGMahhmipJ3/ﬁﬂapfzz§elccﬁvﬁes(nt&cMnﬁgws 930, J 10 = 6.5 Hz), 6.89 ( 1
H d, J :7Hz) 6.97 (2H, s and d, J overlapping), 7.25 (7H, conp
1ex)731(1H,t,J:7Hz)739(2Hrr)7.94(1H,brd),8.29(1
H, br d), \ (thernospray) mz = 586 (MH) FTIR v""x
(KBr dis PR nd: C, 72.60. H, 8.14; N, 4.50;

C' H~BN20, 0. 33NEO—|1 25HzO requires C, 72.62; H, 8.45; N, 4.54% Exanpl e 8.

N -[(1S2, 2-Di net 6yl - 1- ({[ (1R1- phenyl et hyl ] am no} car bonyl ) propyl ] - (N4- hydr ox

% | 20 (aﬂﬂel{tﬁﬁg bamfwm.*lde(oﬁmpi&dmymgpbanglh@smap;b%iy}tubé&fﬁ)\d pr(iqi)lphhm;amemxgm de.
ocC o Hoc ~ O ~CH a a
Accor di ngPOiR$ appRratisand arencenasiic dNupjes magRtigesgpancs §“f@g:da(a were oblained

185)-2
o boamyl )%%@pﬁ%%‘é??"évahgb(v%'ﬁv% 0 68 %&@P%@mpfﬁtﬁ?%séﬁﬁssl—zf

39 PQ0/ E d?&&ﬁcﬁ&ﬁﬁﬁ:@ﬁ@win)mbﬂmah;]tc&ametbﬂyﬂletmxms speaaldMS) duaargdre 7) 130°
ng, 0.22 mml) w th hydroxyl am ne hydrochl oride (45.9 na;qono 66 mol ) at 20C
for Sh, fobtategdean aljinnigan MareTHR7R0Q,pr aﬁwom&lnswnm}mﬁ dhercalstlagadoduct

ith eth d 5 R
0,31 (ai R SPkTud Bab ity AR Wklsordite BBmpoitidn Hodestinfl TR Bt 7,
DVSO- db) spectéh v(r&Hmdasur&d tisifig @ Nitglet Maghd 5{59 Houfigr, trahsfOrm {rilftd-re ec&oirﬁter H
1.24 (3H, d, J 5 Hz, and 1H, moverlapping), 1.37 (3 m, 1.44

?) 1H m, asmh(mtogaahwreierwo ¢plurgy shromatography on siliga gel ((IQengclrﬁo 250480 ( 1
rT)l 5 2 n@gsh,( fom'E. l\@rbkﬁ)a?rms(ad& Iaeséigcl 0T Faoe ch)s frot é.qvlcrck were used for TLC,

and compounds were visualised using UV light, 5% aqueous potassium permanagate or

Dragendorff’s reagent (oversprayed with aqueous sodium nitrite). Hexane refers to a mixture
of hexanes (hplc grade) b.p. 65-70°C. Ether refers to diethyl ether. Acetic acid refers to
glacial acetic acid. 1-Hydroxy-7-aza-1H-1,2,3-benzotriazole (HOAt), N-[(dintethylamino)-

20  1H-1,2,3-triazolo[4,5-b]pyridin-1-ylmethylene]-N-methylmethaninium hexafluorophosphate G
N-oxide (HATU) and 7-azabenzotriazol-1-yloxytris(pyrrolidino)phosphonium
hexafluorophosphate (PyAOP) were purchased from PerSeptive Biosystems U.K. Ltd.
“DIPE" refers to diisopropyl ether. Reverse-phase silica gel for flash chromatography was
obtained from Fluka (Fluka 100, C,,, 40-631). Pentane refers to h.p.l.c. grade n-pentane

25  (b.pt.35-37°C).
CAUTION: Certain derivatives of 4-aminobipheny! are described in the Preparations below.
4-aminobiphenyl is a known human carcinogen. Thus, analogues should be handled with due
care. For leading references, see Yuta, K., Jurs, P.C., J. Med. Chem. (1981), 24(3), 241-51;
You, Z., Brezzell, M. D., Das, S. K., Hooberman, B. H., Sinsheimer, J. E. Mutat. Res. (1994),

30  320(1-2), 45-58; Hecht, S.S., et al, J. Med. Chem. (1979), 22(8), 981-7.



et, J =7.5Hz), 6.8 ( 1 H d, J =8 Hz), 6.95 ( 1 H, 5)3&;\%72002
:8Hz) 7.13 (3H, M, 7.22 (4H, m, 7.30 ( 1H t, J =8

= 8 Hz), ),788(1H,brd),8.18(1 3 (1
\Y992’851(241 H br s). LRVB (thennospray) niz 556 a’g)é"%‘@a
M\H, ~ - HCO\IHC]—i) . Found: C, 72.14; H, 8.18; N, 6.85; C H, 9N, 0, 0. 75Hz0"
requires C, 72.46; H, 8.30; N, 6.85% FTIR v"",~. (KBr disc) 3290, 2970,
2930, 1637, 1530, 700 cm Exanple 9. % :
3S')-Di hydro~cy- NI - ((1ST-2, 2-dimethyl - 1- ({((1R) -1 ~0
phenyl et hyl ] am no} car bonyl )pr opyl]-(2R)-2-(3-(3-fluoro- 4phenoxypheny| )pr opy
I]butar}fdlamde~~ ocH OHCCC-~CHaCH HC CH o~ cH .

xampleNny 2002 WO 99/ 351 24 PCT/ EP98/ 08565 40 Sodi um met hoxi de (35

rrg, 0. TRC tion of anhydrous hydroxyl am ne
hydr ocggomg( %%ﬁﬂ%@@ﬁg?? ?In anhydrous nethanol { 1 nlL) under
ni t r ogephéiyletheiiaintng) eardonyPpropylamiund}osrbongh-6si(3-ntethylttsphenyi)predyl]i | t er ed
rapi dly through a pad of Arbocel filter aid, washing with anhydrous
ret Randiexanoigiarid (2R) - 2-[ (4S) -2, 2-Di net hyl - S-oxo-1,3 5 di oxol an-4-yl]-N [ (
1 S~-2,2-dinmethyl-1-( { [ ( 1 R) 1- phenyl et hyl ] am no } carbonyl ) propyl
J-5- [(3f| uor o- 4- phenoxy) phenyl ] pent anam de (Preparation 15) (103 ng, 0.16
mml ) with anhydrous _netpanol ( 1 nL) were added, g'pd e mxture was
stirred at roomterrp'l”a p for 18 h. The solutionj{Was$ cpncentrated under
=-Tesidue purified by fl a8 omat ogr aphy, first
sa gel (40-63 ~) eluting w t hanol :water = 4:1, 10
and then on normal phase silica gel (gradient ejution with
di chl or onmegHy e t | e, The product was Pbtg@i ned Oas cH, col ourless solid

{25 Iy, s 5 038 £di clhpdkorepapds ol = 90:10) 8H
(300 Mg oD, oD ¥, 03 (B/Q@l 25 (3H, a0 3= § W), %w m . 1. 66
(1H m, 2.53 | 5,(ZRcHm, 277 ( 1 H m, 4.02¢ LM dF = 8 Hz), 4.36 (

| H s), 5.01 ( 1°H, '31, J =7 Hz), 6.87 (4H, cor’rpl%*k) 6.97 ( 1 H d, J =12
Hz)) 7.04 ( 1 H t, J 8 Hz), 7.16 (3H, conplex), 7.28 (4H, conplex). LRMS
(thernmospray) mz = 533 (base peak) MH ° - HONHCO Found: C, 65.94; H,
6 89 N, 6.95; 20 C'H, FN, 060. 4H~OrequiresC, 65.96; H, 6.84; N, 6.99%.
npl e 10. (N4, 3. 2 Di hydroxy-m[ (1S) - 22dlmth|_lso§m (IRr1 25
10

phéﬂy| é’ﬂfbﬂ%%ﬁ% Sk Wepadsisd (draRwisg over f zip to pratirsgd nof tert-butyl
phenyl )(?)9)‘%%Yd{l@.%ﬁf,%lm%?ﬂ?-‘éu?{ﬁ)gﬁ 3 n Mv 2~~2 WD 991 35124

phenylethyljamino} carbonyl)propyljamino} carbonyl)-6-[3-methyl-(4-

phenyl)phenyllhexanoate (Preparation 3) (285 mg, 0.47 mmol) in anhydrous dichloromethane
(5 mL) under nitrogen at 20°C. The solution was stirred for 4 h and concentrated under

'S5 reduced pressure. The residue was dissolved in toluene and concentrated under reduced

| pressure (twice), and triturated with ether to give a colourless solid (210 mg, 82%).

m.p. 160-162°C (from ethyl acetate).
R, 0.17 (hexane/ether/acetic acid = 50:50:1)
HPLC retention time 7.3 min (Phenomenex Magelien C,, silanised silica gel (5u), eluting

20  with acetonitrile/water/trifluoroacetic acid = 70:30:0.1 (1 mL/min), detection by u.v. (220
nm).
&y (400 MHz, CD,0OD)(exchangeable hydrogens only partially exchanged) 1.02 (SH, s), 1.44
(3H, d, J =7 Hz), 1.52 (4H, m), 2.16 (3H, s), 2.37 (1H, dd, ] = 4 and 15 Hz), 2.50 (2H, m),
2.60 (1H, dd, ] =9 and 15 Hz), 2.84 (1H, m), 4.37 (1H, d, ] = 10 Hz), 4.99 (1H, pentet, J = 7

25 Hz),6.94 (1H,d, ] = 8 Hz), 7.00 (2H, s and d, J = 8 Hz, overlapping), 7.13 (1H, t, ] = 7 Hz),



41 CH 10 '~5 OHOC_H- NN o . HI HC °~ OOCHa CHs HaC Hs ~3 DMAY 2007
CH " ' '~ HON\H OHO CHs HC C a PCTI EP98I 08565 According to the method

. of Exanpl &’(2%9’%@ 2-[ (4S~- 2, 2-di net hyl - 5- oxo- 1, 3- di oxol an-pe1yitdoblogdss
1,5~-2, 2- 1-{ { [( 1R -1-phenyl ethyl]am no}

car bonyl ) propyl ] 5-[(3-net hyl - 4phenyl ) phenyl | pent anam de (Preparation 16)
(440 ng, 0.73 mml) was reacted with gdroxyl am ne at roomtenperature for.
18 h. The solution was concentrated un reduced pressure, and the residue

f £l ash_ch hy (G d_sil
I R NS O
339 R 0.16 (dichl th thanol = 95:5) 8H
Esoo NED 7§Q;é9brd'?‘08°§§38?{9§2d§) 1.50 (1(3H| 4 37 ) 165 (3H M. ) 86
(I H, mngghgl,g,ogﬁ,a@)m/z&@M bt 1= 6 W), 327 (1K M, 415 (1
S

H, d) 3% pen )532(1Hbrs))
6.20 ( IITERV.m (@rdxsc)g 201298%2 30&797 HzS)Gl 17636;L15(53H70%9m 7.10 ( 1 H d, J

10H, 8 d 1H b LRVE
(tﬁés)nnoé § m 7 go 4 c%?ase ﬁ%a% L %FMCO) F(r)u?lél C, 70.50; H,

7.58; I\tfﬁ‘j@@ ,@quﬁgsl\l 5. ZoHz0 peprores QN 906%R2; H 7.58, N, 7.27% 20
Exanpl e

(2R~N1-[ (1ST-2,2-Di et hyl - 1- ({[ (1R) - 1- phenyi et hyl ] am no} car bonyl ) pr opyl ] - 2-
{3-[3 fluoro-(4-phenyl)phenyl]propyl}-(N4-hydroxy) but anedi am de. 3 0 MAY
2D02 WD 991 35124 42 F F PCT/ EP98/ 0856~ O H O CHs a~~ b) OH O CHs HO H-H |
kﬁyﬁl QCH~0CHHCC' s ~CHs s a) According to the nethod
ofExarrp*F (BR3- ({[(1,5~-2, 2-di met hyl - 1- ({[ (1R) - 1phenyl et hyl ] armi no} O
car Hbnylzmmmfp]-ﬁhwm;@-phemmﬂenﬁﬂﬁ(ofpyl}kﬂbﬂaﬂ—z;ﬁqan)dthﬂkﬂe(ﬂdlm-dxanoi c S N

acid ( aration 17 s reacted with

O allyl H‘}@’r’@ﬁ? byliam WB?W”?H"BPY'JY&NG hffg‘”fvg’s butanediamidg.y  purification of
t he crude product by flash chronmat ography (gradient elution with
hexane: i sopropanol) followed by trituration with ether and ethyl acetate
gave (2R) N -[(1 di methyl -1- ({[(1R)-1 phgny|

car bonyl ) propyl ] - @ [ 3-fl uoro- (4- phenyl ) phenyl |
pr openyl oxy) but am de (260 ng, 55% as a
0. 32 (hexane:i ppanol = 10:1).

§H= a).b) e
HO ﬁ’@ ———*  HONH ’\©
o i o 4
ne L wc/fﬂf .
15 a) O-Allylhydroxylamine hydrochloride (17 mg, 0.152 mmol) was added to a stirred G

solution of (3R)-6-{(3-chloro-4-phenyl)phenyl]-3-({[(1S)-2,2-dimethyl-1-({[(1R)-1
-phenylethyljamine} carbonyl)propyljamino} carbonyl)hexanoic acid (Preparation 4) (66 mg,
0.117 mmol) and diisopropylethylamine (78 uL, 0.456 mmol) in anhydrous dichloromethane
(1 mL) under nitrogen at 0°C. 7-Azabenzotriazol-1-yloxytris(pyrrolidino)phosphonium

20  hexafluorophosphate (79 mg, 0.152 mmol) was added in one portion, and the mixture was
stirred at 0°C for 2 h, then allowed to warm to room temperature. After an additional 1 h, the
mixture was poured into ethyl acetate (25 mL) and washed sequentially with 5% aqueous
citric acid ( 2 x 10 mL), saturated aqueous sodium bicarbonate (2 x 10 mL). The organic
solution was dried (Na,SO,) and concentrated under reduced pressure. The solid residue was

25  suspended in ether (3 mL) and filtered to give (2R)-2-{3-[3-chloro-(4-phenyl)phenyl}propyl}-



8H (400 Mz, DMBO-d6) 0.87 (9H, s), 1.26 (

3H, d, J =65Hz) 1. 28 (1H 0y
1.43 (3H) m) 1.97(1H m, 2. 13(1 H ), 2.50(2H ), 2. 84(1 H, m), 4. 16( 2H, n) ,
-4.27(1 H,d, J=9Hz), 15 4.87 ( 1H, pentet, J = 6.5 Hz), 5.1 S =10
Hz),(S.ZO\Q’QIQl?/-” 243 =17 Hz§, 5.82( 1H n, b o7 %2H m, '%?‘]17%9(82‘?6‘]5

conplex), 7.29 (2H, m, 7.45 (4H m, 768(1H br s), 8.26 ( 1 H br s),
10. 37 (1H, br a). LRMS (thernospray) mlz = 602 (M+). Found: C, 70.91; H,

7.33; N, 6.84; 20 C, 6H'FN, 040. SHzO reéhlresc 70.80; H 7.43; N, 6.88%Db)
According.to the nethod of Exanple 2,

(2R) - NINT{S}22-dimdihyb 1 HY|( iR)-I'bbér@Rthﬂlmﬁﬂw cafboyy [prappidyV4-3-

car bonyl ) propyl | - 2- é i i .

3- [ 3- f | RI6P@NY may}hw Rpdan(pB e, $3¥4) s g Repitg selisheny| oxy) but anedi ani de (210

cted ammoni um formate (110 25 1.75 mml) in
et hanofﬁfam(%tﬂy cctge%_ej‘mlfn\él\%iﬂpal I ad: 3m cat al y5|g at ref lrrgx for 2 h. ) |3 0
MAY 20%(\6@) 3 THE )F@d &203), Q8¢ia6(§H43 P=343 HE, Alﬁs e4H Ry, k- MmHtHﬁ} 2861 due

was pu I ed by "f1 ash chr omat ogr aphy (grad|ent elution wt
di cHl or(dirbm)a}hé@ (@H.ma)n 3174 b cm),agl 3 @rdn] a8 Haldd.29 (Hurdad |=051Hm) 50661 Her to

g;ygogf{* Njipﬁ{@ s 55 BB Y5 87 Gn of dnd B oveRmi 6 ¥ AR, % .97

3-[3-f de ( 120 61
({%) gs a({lcél gﬁflég-ﬂg so??@?%%§ggﬁ(§£&¥%mﬁﬁéﬁéqgi nlo?mcoﬁe( "
anmoni SLRMBXtHeamdspraySit/t 40618, DMER).d6) 0.87 (9H, s), 1.25 (3H, 4y =
6.5 Hp)) 131 (1" m, 144730 m, 200 (1 H dd J-?and15Hz),
213(1Hdd J=4and 1S H), 2.48 (2H m), 2.80 ( M, 4.26 ( 1

| ﬁ%"‘“ﬁl"‘%‘é&ﬁ%*)??%’t[?Eﬂ°’1’n$"‘§“7ﬁélgg‘%‘ﬂ¥ﬁp‘§§y‘§ %@W coml 8x)"
7 56 ( dhnidthyl}rl (@p(m)sl@Bex@ldmymmnom;boﬂyﬁ,&opymum; 10 27 (| H br s). LRVB

(thernospray) mz = SGS&A-I) Found: C, 70.02; H 7,
C' H-F' NTeReyioxpibuitans 1081 mmolyand, gmmoniupy formets; (S?qmyoaé%

3R) - 3-
(pGZanyIr&ﬂ'ﬂ)Ji?am nO%{ gpg%ﬂ%)"ﬁf)(()‘#fl(}%%a nlboﬁcgg’r‘ Bgcrlﬁ n%t(oéggn t%gw&?fogm[lfg nmet hyl -
4 phemsb)mimnwtskda@nmmsﬁqh@p&mdm Bcetdte (3:4 g 0100463 mntol) Whd addklt; and! / T
~ CH H~o s Lithium hydroxi de hydrate (30

mg)150 me mmlye wmshcafad @adqrae&w@f@s Ae min.oAfler bairg epled; e tymwn olption was
L1 1y Ry Aor aic (35t s s ity Fapurater aqusps sogiap chloride (2 x

10 mL), dned (Na,SO,) and concentrated under reduced pressure. The residue was purified

&

by column chromatography (C,, silanised silica gel (40-63 y, eluting with methanol:water =

5:1) to give (2R)-2-{3-[3-chloro-(4-phenyl)phenyl}propyl}-N1-[(15)-2,2-dimethyl-1-({[(1R)-
70  1-phenylethylJamino}carbonyl)propyl]}-(N4-hydroxy)butanediamide (46 mg, 88%) as a

colourless solid.

m.p. 107-109°C. -

R, 0.43 (C,, silanised silica gel, methanol:water = 5:1)

oy (400 MHz, CD,0D) 0.98 (9H, s), 1.39 (3H, d, ] = 6.5 Hz), 1.47 (4H, m), 2.13 (1H,dd, J =
25 6and 14 Hz), 2.31 (1H, dd, J =9 and 14 Hz), 2.48 (2H, m), 2.85 (1H, m), 4.32 (1H, s), 4.96

(1H, q, J = 6.5 Hz), 6.80 (1H, d, ] = 8 Hz), 7.11 (4H, complex), 7.22 (3H, complex), 7.32

(5H, complex).
LRMS (thermospray) m/z= 578 (MH’, weak), 562 (MH" - O)
Found: C, 67.69; H, 6.90; N, 7.19;

30 CyH,,CIN,0,0.5H,0 requires C,67.51; H, 704 N, 7.16%



25 et hoxy-6-[ ( 3- net hyl - 4- phenyl ) phenyl | hexanoat e (Preparation 18)(3%4]5;@{2002
0.64 Mol ) in 3 0 MAY~2002 WO 99/ 35124 44 PCT/ E P98/ 08565
) tetrahydrq&8r9g,95] ter = 3:2 ( 10 nL) and the m xture was stp¢T/£posai856500mM

t enperature for h. The solution was acidified with 1M hydrochloric acid
and extracted with ethyl acetate (3 x 30 nL). The conbi ned extracts were
dried (Na2S0,), and concentrated under %educed pressure. Trituration with
et her gave the title conpound (196 ng, 52% as a colourless solid. 5 8H
(400 MHz, CD,OD) (the exchangeabl e hydrogens only partially exchanged) 1.02
(9H, s), 1.16 (3H, t, J =7 Hz), 1.42 (3H, d, J =7 Hz), 1.S2 (3H, m, 1.65
(1H, H s), 2.50 (2H, m, 2.74 (1H, m) 3.39 {1H, n), 3.58 (1H,

3. 90#&&&”‘?

n, J =9 Hz), 4.38 (IH, d, J =9 Hz), 5.00 (1H, pentet, J :7
Hz), 6. 9A1(RES)-2, ZIDImZth?@-l((ZMR)ﬁ-,pth?IQtl(yT]Hmlﬁ@}ﬁfﬁHﬁm)yl)pFO;%ﬂ] (I@thdlroxi)—
7.86 (1H, br 10 Found: C, 73.11 X

C, 6H, , 6N&IDe2- g[mm«m e%yl!phenxllmmpmbmmmmdm 74% 15 Exarrpl e 13

NI -[(dSrZ, Z-Dimet hyl -1 - ({[ (I Rr1-phenyl et hyl } am no} car bonyl ) propyl ] - (3S~-eth
ory (N4-hydroxy)-(2R2-{3-[3-net hyl - (4- phenyl )phenyl ) propyl } butanedi am de.
cH 2025 0Hoc_H goc_H HO~~~11\ OOCH~OO" C HCC
~ ~ H HOC N CH

[ (D met hyl am no) -

t hyl ene] -N

L 0.43 mmol ) was added
to a stirred solution of (2S5,3R)-3-( { [( 1 S)-2,2-dimethyl-1-( { [( 1R -1
o) car bmn,yl)propg‘lb] am no} aar hgny )02 exhoxy- 6- [ (3- et hyl - 4ph

Q1 G acl g 1%& Pt 00 and )
di i sopropyl et hy ant neH I\/AY 2002 991 350 24: PCﬂ'/E {08565 45 5 0 15
20 25 (50 ~L, %»Q'ﬁcﬂpl) anhydrous di met hy édf‘mwn de~{3 nL) at OC under
ni trogen. After 0°*hi n, hydroxyl am ne hydrochl’orf8e (60 ng) 0.86 mmwol) was
added foll owed by diisopropyl ethylamne (81 ~L, 0.465 nmol). The resulting
m xture was stirred at 20C for

a) O-Allylhydroxylamine hydrochloride (295 mg, 2.69 mmol) was added to a stirred
10  solution of (3R)-3-({[(1S)-2,2-dimethyl-1-({[(1R)-1
-phenylethyl}Jamino} carbonyl)propyljamino} carbonyl)-6-{(3-methyl-4-phenyl)phenyl]-
hexanoic acid (Example 1) (974 mg, 1.79 mmol) and diisopropylethylamine (1.56 mL, 8.97
mmol) in anhydrous dimethylformamide (25 mL) under nitrogen at 0°C. 7-Azabenzotriazol-
1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate (1.40 gm, 2.69 mmol) was added
15  in one portion, and the mixture was allowed to warm to room temperature. After an {
additional 4.25 h, the mixture was poured into ethyl acetate (500 mL) and washed with
saturated aqueous sodium bicarbonate (2 x 200 mL). The aqueous washings were extracted
with ethyl acetate (2 x 100 mL). The combined organic solutions were dried (Na,SO,) and
concentrated under reduced pressure. The solid residue was suspended in ether (3 mL) and
20 filtered, then recrystallised from ethyl acetate to give N1-{(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyljamino} carbonyl)propyl}-(2R)-2- {3-[3-methyl-(4-phenyl)phenyl}propyl} -(NV4-3-
propenyloxy)butanediamide (640 mg, 60%) as a white solid.
R, 0.31 (ethyl acetate/hexane = 1:1).
&y (400 MHz, CDCl,) 1.00 (9H, s), 1.48 (3H, d, ] = 6.5 Hz), 1.56 (4H, m), 2.22 (3H, 5), 2.42
25 (1H,m), 2.52 (3H, m), 2.80 (1H, m), 4.20 (1H, d, ] = 8 Hz), 4.29 (2H, d, ] = 5 Hz), 5.07 (1H,



16 h, diluted with ether and washed with water. The aqueous |ayer was3 0 MAY 2007
extracted with ether (two portions) and ethyl acetate. The conbi ned organic
.solutions were washed with water, dried (Na2S0,), and concentrated under
reduced pwessssse24 The residue was purified by repeated fIas‘FF"f:’ﬁ?%f?ﬁf %Sgr aphy
(eluting with dichloronet hane: net hanol : conc. ag. ammonia = 97.5:2.5:0.5,
then 96:4:0.5) to give the title conpound as a colourless foam (20 ng) 11
% . Rt 0.25 (dichloronethane: net hanol 38onc. ag. ammonia = 90:10:1 ) 8H (300
MHz, CDCl,) 0.97 (9H, s)131(3Ht,J—7Hz)155(3HdJ—7Hz)

1 71 (?dlh_'tdi‘,')l és%)ﬁs 18 ;tHrBr) 52902gﬂ( %?hs 33 (1R tﬁ%g@%’ﬂ ISIH) brt? 8@5«11& agrm, 3

pent et 3)
(1H d 81-!1)]1)00—{21)?1 s)s 71)2) ((IH—I;! Iq=81-lz) 72511511 oem‘l’ex()ﬂ—ss an ), = 71{22, S(QSH n),
713(\1%11—1 ,J-8Hz)730(10—Iconrplex)965(1H br s). HRMB
(posi i P’b ‘el ectrospray) Found: mlz = 624. 3403 C, bH~, NaN, 05 requires

?3%3%%%8#@ 'ﬂ’z" fg %S eaéc) nsétzh(g%lf 1- lox I%??S anmi no} car bonyl s

pro@yl ) am no} car bonyl ) - 6 [(3 rret hyI 4 phenyl )phenyl ] hexan0| c acid CH OO
CH=CCHI_, O O cH=CCt h HsC~O ~\HOCO- CH! / OCH . | a
HOC ~ ~b)HocAé%%mwgmtecpftbﬂel(@r%ﬂl@?‘h&kﬁﬂ(w)ﬂ- test-butyl (3R -3-( { [(

car bonyfF BV BBy Mty e plons s G SRR RO RDDER TSI s,

(Pr eparﬁﬁpﬁ?lo&?)ﬁ@ﬁd@ﬁd@(?@E mig) 2|32 mmdl)tané ainesbnivinh Porinbief (4 1OPR66YI ¢ aci d
i n anhydrous dichl oronmet hane at roomtenperature for 2 h. The residue was

di ssol varo])in ethanelfwater{(d: s 3 et wastheated M@Wé‘dﬁﬁé@?ﬂ%é@ﬂlﬁe a(epnudegs and

570 oISt B BraUkse EGhe bl aPbHE o il 00k Firubes s ey~

acet at ghixulfe wis fidated@den e fRixTBF 9BmE.| AfteCheingcoafedthe %}oﬁi&m WA
CD, D) (exchangeabl e hydrogens only partially exchanged) 1.03 (9H, s), 1.S 1

(4H, nr)dlluiz:dmﬂ( &hlyl acptateX(230 k) and pashed with sat@ated dquedpusisgdiurd chivrige k2 x m)

2.60 H, ., d d5 H 3 3 S
7 Cony 1ho' L ilded e, 80 B borcenfrafgh upadr rodicel prestre e risigiy gswﬁﬁé)

6. 87 ( b} dolurkh ch]romaﬁa y (@,,%ﬁa:ﬁ?é‘d sxﬁcaag}‘lj dﬂmn% Wl&gmkﬁaﬂ&%ﬂr&pﬁl . 22
(8H, conplex), 7.39 Hz) 74 H, br , 8.48 (1H, br d).

LRVS ( tthenr bpositeratiyn with mqumpyopgrémmo gvc(m;aﬂsm,e@memgmmem),- 2930,

15 et wwoa St il 20 o 0
(3R) - 3&%@?@&@@ ?@.&t&y jaile ig259%) B0X¥61durikss solid.

- phenyte onyl ) propyl | am no}car bonyl r6- (3" - met hoxy- 2- net hyl bi p
hen 4- yh.phEbdahi6.§°Caci d ocH, ocH CH O O CHzOCH, O 0 CH?CCH, HoC~O N~H I \

—~ ' 20 According-to the nethod
of Exa?}cv)lﬁa Q:eﬁlanﬁﬁflgthagg methanblowater = 5.1 ccording-to the netho

gg?goﬁy%)ikd&@{ém no qgia%%@? s§ 61(@31%@?%0%118 :ng*ﬁ igi):/f; ﬁexanoat e

( Prepari®i8 @H, 44, )< G%drm.Hz),I)lmmH m,vamd 3H, eaba&ppiﬂgb;ﬂ@ (fZHl,lﬁf)pB.(Z‘E(lI-I:, aC| d
in anhydrous di chl oromet hane at room tenperature for- resi due

di ssol We4i28 (18} deiitzing. 84 dHd appntcs Jet 7 Hah 9} dlidedi= ﬁr@s@?'é@fi,\ﬁ andyd, and
500 Rech SR SyerRuln Bl s e BSRBRE T B Gl f 1B S0 I R e TS o 5 g
(18% . (1H, brd), 8.23 (1H, br d), 8.44 (1H, s), 10.28 (1H, brs).
25 LRMS (thermospray) m/z = 558 (MH", weak), 542 (MH' - O)
FTIR v, (KBr disc) 3290, 2970, 2930, 1643, 1540, 700 cm"™
Found: C, 72.60; H, 8.02; N, 7.31;
C, H,)N,0,¢0.25H,0 requiresC, 72.63; H, 7.80; N, 7.47%

30 Exampled.



© 3 0 MAY 2002 WO 99/ 35124 47 m p. 155.5-157.5C (fromethyl acetate) 5 RMAY 2002
0. 34 (hexane/ ether/acetic acid 50:50:1 ) PCT/EP98/ 08565 8H (400 MHz,

. CD, QD) (ex | e hydrogens onI y partiall y exchanged) 1.0 1.51
(4H, 1, C‘D%g’%g s), 237 (1 H dd, J =5 and 17 Hz). 'SCé@HZséﬁk“ o
2.59 ( 1 H, dd, J=10and517Hz) 283( 1H m, 3.32 (3 H s), 3.57
(2H, d, J =7 Hz), 3.80 (3H, s), 4.43 (341 H d, J =10 Hz)) 5.10 ( 1 H q,
J:7Hz)677(1Hs)680(1Hd,J:7Hz)687(2H m, 6.97
(2H m, br. d) ). LRVB
{t her rmsa/rla mﬂ%mn@@yl 1M£|l(§lR)-theewlethﬁ)@3w°ifﬁgtwwgqulz&égd-Eigég 171

, 1640, 0 71.77;, H 7.69; N,

4 61: @gﬁigﬁg@éﬁéﬁﬁ@@p@%ﬁ; U‘%‘Q‘?Yﬂ‘ﬁ?’“?."%@’?“ﬂﬁ“ﬂ%s% Exanpl e 16. 15
(2R)-N 1-[(19)-2,2-Di net hyl - 1- ({[ (1S) - Z- met hoxy-! -

phenyl et hyl ] am no} car bonyl ) propyl ] -2-{3-[ (3- net hyl - 4 phenyl ) phenyl ] pr opyl } -
(N—4hydroxy)butane|am de. cH a), b) oocHodi~fHO O // ~C ~ CH 20 DCH~
a) According to tkr of Exanple 2, (3R -3-(AR° 2, 2-di met hyl - 1-(
{[( 15")-2net hoxy phel et hyl]am no } carbonyl py I no } )
car bonyl ) - 6- [ (3{net’hyl - 4phenyl ) phenyl ] hexanoi c I d (Exanpl e 14) (347 ny,
feacted g t h Dal |yl hydr oxyl agi n drc)cl'dug)rl de (81 ng, 0.73
nol ). Puri tl',b\n)b he cr ude Q[OdUCt b - otography

(el uting"®i t® h¥xage: Bt h cetate = 2 ration wth
ether and et hyl ®aeftad e /I‘cu

(2R) - N - [ (1ST- 2%- @anet hyl - 1 {{[ (15~- 2- et hoxy- e o | cHs ~h 3 0 MAY
2002 99/ 35 t 24 48 PCT/ EP98/ 08565 phenyl et hyl ] ami no} carbonyl) propyl]-2¢
{3-[ (3- et hyl - 4- phenyl ) phenyl ] propyl } - (N4- 3pr openyl oxy) but anedi am de (30
ng, 80% as a white solid. mp. 117-120C. Rt 0. 28 (hexane:ethyl acetate =
1:2). 5 8H (400 MHz, CDCl,) 1.02 (9H, s), 1.40-1.70 (4H, conplex), 2.20
(3H, s, AF{Diméthylamino)-1H-1,2,3-triazolo[4,5-b]pyridin-1-ylmethylene]-N-methylmethaninium

hexafluorophosphate N-oxide (740 mg, 1.95 mmol) was added to a stirred solution of (3R)-3-
({[(15)-2,2-dimethyl-1-({[(1R)-1-phenylethyl]amino} carbonyl)propyl}amino} carbonyl)-6-(3- -
10  fluoro-4-phenoxyphenyl)hexanoic acid (Preparation 5) (731 mg, 1.30 mmol) and

diisopropylethylamine (220 uL, 1.30 mmol) in anhydrous dimethylformamide (10 mL) at
0°C under nitrogen. After 25 min, hydroxylamine hydrochloride (271 mg, 3.90 mmol) was
added followed by diisopropylethylamine (880 puL, 5.20 mmol). The resulting mixture was
stirred at 20°C for 16 h, poured into ethyl acetate (150 mL) and washed with pH 7 phosphate
15  buffer solution (3 x 50 mL), saturated aqueous sodium chloride (50 mL), dried (Na,SO,), and
concentrated under reduced pressure. The residue was recrystallised from
dichloromethane/diisopropy! ether to give the title compound as a colourless solid (275 mg,
24%). Further purification of a sample (130 mg) by prcparatlve hplc (Phenomenex C,,
Magellan column, 150 x 20 mm, 5 p packing, 20 mL/min acetonitrile:aqueous phosphate
20  buffer (8.3 mM, pH 7.2) = 1.1, retention time 13.5 min), then trituration with diisopropyl
ether, filtration and drying in vacuo at 50°C gave 50 mg of a white solid.
m.p. 136-137°C
R, 0.39 (dichloromethane:methanol:conc. aq. ammonia = 90:10:1)
8y (400 MHz, CD,0OD) 1.02 (9H, s), 1.42 (3H, d, ] = 7 Hz), 1.48 (3H, m), 1.58 (1H, m), 2.16
25 (1H,dd,J =6 and 14 Hz), 2.34 (1H, dd, J = 8 and 14 Hz), 2.49 (2H, m), 2.86 (1H, m), 4.34



over | appi ng), 2.34-2.60 (3H, conplex), 2.76 (1H, m, 3.36 (3 , S), (ﬁ:’?@w 0
(zH, d, J 5 Hz), 4.28 ( 1 H d, J =9.5Hz), 4.34 (2H d, = Hz} 129
1 H dt, J:7.5andSHz),5.30(2H, m, 5. 90(1H, n), s d,
= 7.5 HW@H¥I2H, br s overlapping), 6.94 ( 1 H, ), 98’C(”'€LP9ﬁr0 %5 7 08
1H d, J=7Hz), 7.18-7.38 (8H, conplex), 7.40 (2H, n') 8.50 ( 1 H br
). 10 LRVS (therm)spray) mz = 628 (MH). b) A stirred mxture of (2R -N
-[( 1,5~-2,2-dinethyl-1-( { [( 1 S)-23#kethoxy-1 phenyl et hyl ] ani no}
carbonyl)propyl] 2- {3-[(3-nethyl-4-phenyl)phenyl]propyl } -(N4-3

pr openydlwx? , 2895 Hd G AN 012,386 (A8, nf), 6.84 (TR d, Jand., ﬁHﬁPI’JlmmlHQt 78t BHER00 ng)

76 15 mmo was di ssolved in hot ethanol/water (4:1, 6 nL) to give a
coI our | 532 (Bl tul +dHz)A7 .38 (3H.itoh=GfHZ)al- P atitim)acet ate (4 ng, 0.018 mml) and

triphe h|ne 6, Ny J in ethanol/water (4: 1, 2 nm) was
added, g%é“(ﬁass%e ’ﬂﬁ?g) reflex for 60 mn. After being

cooled u e ( 100 nL) and
washed WI %1%?3?8@ g%gl?g%%fﬁgg%(? 3&?4(?#\58% ngé ?ﬁbgaﬂﬁtﬁ) dried (MySQO )

and ScorBauidr at ed 20 under reduced, 8ssur di, 61He resMG’e’leas purified by

col um chr.onat hy (C, e silan d sili (40 eluting with
met hano@z:Mé’ng 03}5)@ QreayERs ¢ ri t @t(@d W t |'sopr6€537r2%¥f her to give
(2R -NI -] (1, S?-2,2-dinmethyl -1- ({[ (1S) - 2- net hoxy-1 phenyl ethyl] am no }
carbonyl ) propyl]-2- { 3-[(3-methyl -4-phenyl)phenyl]propyl }-(N

hydr oxyERamphesii am de (226 ng, 80% as a V\/mte solid. 25 mp. 92-96C Rt
0.57 (d| chl or onet hane: net hangl : conc qI ia = 90: )V 8H (400 Hz,
CH, 0D) N14A8)S-3-Dimethyl-I{[(179si-phenylethy l@nw}mhpm@)pronyw dhydrayy)- 2 36

35 Dl bl gty . 22,1 ¢, 350

7 10 7 36 (8H, conplex), 7.39 (2H m. 3 MAY 2002 WD 99135124 49 5 10
LRVS (thernospray) mz = 588 (MH ) Found: C 70.95; H, 7.85; N) 7.00;
C3sH45N, 050. 25Hz0 requi resC) 70.98; H 7.74; N, 7.09% PCT/E P98/ 08565
Exanmples 17 and 18 (N4

3S}- D hydroxy-N -] § )-2,2-dinmethyl-1-({[(1R}- 1ph hy},et hyl ] am no} car bonyl )
- anophenyl ) - 3net hyl phen but anedi am de and

(
J
(
s

(N4, 3S'}-di hygregy
N -[(1S}- 2 2-dimet hyl - 1({[ (1R) - 1- phenyl ethyl]a
le rﬁb‘)phenyl3 met hyl phen$l ]

no} car bonyl ) propyl ] - {2R} - 2-
ropgyl PouHnedi amide. CN O O

15  N-[(Dimethylamino)-1H-1,2,3-triazolo{4,5-b]pyridin-1-ylmethylene]-N-methylmethaninium
hexafluorophosphate N-oxide (655 mg, 1.72 mmol) was added to a stirred solution of (3R)-3-
({[(15)-2,2-dimetliy)-1-({[(1R)-1-phenylethyl}amino} carbonyl)p;jopjil]amino} carbonyl)-6-(3-
methyl-4-phenoxyphenyl)hexanoic acid (Preparation 6) (640 mg, 1.15 mmol) and
diisopropylethylamine (198 uL, 1.15 mmol) in anhydrous dimethylformamide (5 mL) at

20  20°C under nitrogen. After 25 min, hydroxylamine hydrochloride (239 mg, 3.44 mmol) was
added followed by diisopropylethylamine (792 uL, 4.60 mmol). The resulting mixture was
stirred at 20°C for'48 h, poured into ethyl acetate (150 mL) and washed with pH 7 phosphate
buffer solution (3 x 50 mL), saturated aqueous sodium chloride (50 mL), dried (MgSO,), and
concentrated under reduced pressure. The crude product was purified by flash

25 chromatography. Firstly, chromatography eluting with dichloromethane:methanol:conc. ag.
ammonia = 90:10:1 gave a yellow oil. Further purification by flash chromatography ( eluting



" HaC CHs HOC ~a Ha ~C~C~ NHE CH ~ 1 ~ NHOH ./ \ [ O O Cf~t~ HONH3-0 MAY N2
OH O~ CHI a 15 According to the method of Exanple 9,

(2R -S- {[%ﬁgwﬁﬁpophenyl) 3-met hyl ] phenyl } - 2[ (4S?- 2, 2- di nepdiykpdsoasa- 1, 3-d
i oxol an-4

[(1S)-2,2-dinmethyl-1-({[ (1R) - 1phenyl et hyl ] am no} car bonyl ) pr opyl ] pent anam d
e (Preparatlon 22) (384 ng, 0.62 mmol )3zgnas reacted with hydroxyl am ne at
roomtenperature for 18 h. The solution was concentrated 3 0 MAY ' 2002 WO

99/ 351 24 Q . PCT/ EP98/ 085 under reduce sure, the resi due
rifi e&"‘g choramsthan ) @C@“sﬂ%"g‘e E"’é’?‘ 1 W- 63 ~

olut Ing fﬂ?lm%?cmls b hcr§§§a»§m@m%,l?o%akg a.gvm%ﬁ fracti on)s The

first e ed product V\%%?(fntl F )

3S~-di hmmvsl(df&h}drériaalimﬁ mettamad =90:10) ( {[( 1R -I- phenyl et hyl ] am no
car bonyl ) pyl ]

but anedfw OQM{RéDﬁsk@%%ﬁfé{ﬂl)loﬁghdfixihenl hgg‘aﬂ& n")’(}m Eyl s

e e e e e

2
3H d, _zg |y 2
g B %H%r?l)i%.ﬁ()lHl_D& J@shz% é§t2Hrm Hﬂ) GQHélH)s) ‘2ozlglﬁ(t J1 ﬁ,HQ)df :
9. S Hz)7.22.(98, t(onipltﬂ;),%é@l(]éi,,brS)‘ 7 5 Hz) s 24 1 H d, J =7.5 H), 6.98
( 8

J

ey, 7 B e e’ 40 e%%ﬁ@* aHz)“a‘GzéZ(“ldu "

7.5 Hz), 8.80 ( 1 H br s), 10. S 6 H, br s) LRMS (thernospray) mz
538 (base peak, M - HONHCO Found: C 69.26; H, 7.15; N, 9.10; 15 )
C3sH zN, 050 1 Et OAcO.4H~0 requires C, 69.16; H, 7.1 S; N) 9.11 20 25 The'
second roduct was identified as (N4,

3S~-di h | -[ (1ST-2,2-dinethyl-1( { [( 1R) -1-phenylethyl]amno }

car bon .

34 (Wﬁﬂdﬂ?x DRI sl pienyithylapnolcarhonyDpropyl-GS)-ghoxys -,
(di chl o2R)e2-[a3eflumioktphénoxypberyl)prapylp-(Nikhlydroxy)butag&liamside 21 % . m p.
131-13S C - 8H (400 MHz, DMBO-db) 0.90 (9H, s), 1.24 (1H, m and 3H, d, J =
7 Hz overlapping), 1.381.58 (3H, m, 2.16 (3H, s), 2.40 (1H, m, 2.44 (1H,
rr),2$8(1Hn)376(1H)tJ—7Hz) 4.34 (1K d J=10.5 Hz), 4.90
(lH) pentet, J Hz) 5.24 (1 H d, J:7Hz), S.Qp 2H, s), 6.96 (1H,
n, 7.00 (2H, n), (3H ), 7.21 (2H, m, d, J = 8 Hz),
7.58(1H, d, .5 , 7.70 (2H, d, J = 8 24 H d J =17
Hz), 8.80 ( 1 Hf br s), 9.60 ( 1 H s), 10.58 (1 "br s). LRMS

a2 L

(t her mospr 4@4&32"‘(M i +) 30 Found: C, $4.§6;,H°7. e N, 10.28; 30
MAY 2002 ¢ , SNSOGO-wl 64.74; H
H
7. 31, : H O
cH ey ° Ho,c/l.,\c"’ cncHy° : c:/I‘cu,
15 H, 3 CH {)

N-[(Dimethylamino)-1H-1,2,3-triazolo[4,5-b]pyridin-1-ylmethylene]-N-methylmethaninium
hexafluorophosphate N-oxide (88 mg, 0.232 mmol) was added to a stirred solution of
(25,3R)-3-([(15)-2,2-dimethyl-1-([(1R)-1-

20  phenyiethylJaminocarbonyl)propyljaminocarbonyl)-2-ethoxy-6-(3-fluoro-4-
phenoxyphenyl)hexanoic acid (Preparation 8)(94 mg, 0.155 mmol) and
diisopropylethylamine (54 uL, 0.31 mmol) in anhydrous dimethylformamide (2.5 mL) at 0°C
under nitrogen. Afier 45 min, hydroxylamine hydrochloride (32 mg, 0.465 mmol) was added
followed by diisopropylethylamine (81 pL, 0.465 mmol). The resulting mixture was stirred

25  at 0°C for 5 h, poured into ethyl acetate (50 mL) and washed with pH 7 phosphate buffer



Exanpl e 19. (N4, _ _ _ 50 MAY 2002
3S ) -Di hydroxy-N -j (1S~-2, 2-di net hyl - 1- ({[ (1R) - 1phenyi et hyl Jam no} car bonyl )

‘propyl J- (2Rr [ 4- (3- cyanophenyl ) - 3net hyl phenyl ] propyl } b @Fﬁ% ide. CHs
10 ZOCNEY 929@{5?2400—5 NHI \ --OC-O0O ~CH CHs HsC CHs SLH; 8@8%%08565
N) 10. 75%CN O CHs OH O HOC ' CHs Sodi um net hoxi de (43 ng, 0.80 nmol) was
added to a solution of anhydrous hydrrc??yl am ne hydrochloride (56 ng) 0.80

mmol ) in anhydrous nethanol ( 1 ni) urider nitrogen at roomtenperature. The

m xture was stirred for 2.5 h and filtered rapl dl throug1 a pad of Arbocel
filter solution@shdthelly aanuaaﬁmeeu%smvnahl@ndei (dried ( gSO.) and

g(g:qgn{ 548’](‘? t%{ c{]&@e%\/@z# LNy, | ]-@1h (rc%!l% \%ﬁ%“ﬁ%cﬁ?%ﬁﬁ'&ﬁb } >P<{8 il. 3-dio
car bony (ehingwit BidhlorsasthaR: xﬁ&hameaﬁd a4, adthofia £253:4Y0.5) & Cﬁoe fmitﬂe in

anhydrous nethanol ( 1 nlL) was added to the m xture at and stirred for
15 mi n cﬁhpsoumdmsalcelondessdemm(‘ﬁﬁamgt3)4%))omterrperature and stirred for 9 h. .

The concentrated under reduced sure and the residue

pur i gfﬁggm %@”SBW"(@ @'“g’?qr‘é?]? 33 ‘gh ica gel (40-63 p)

el uti ng 1 The L e

et hanol , Pgr@%w(g%)\é\?gfgfgﬁg 1t lrzl)?lljlr g?edﬁvm ?Lﬁd?\fl og%g}?hér to give
the ti tHe),dmeHnm),aBS:a(lﬂbrm)czy#Qt(hHJ dtnk=\1kianhé 73d)] 2154 SE'I ﬂﬂd Y8%)9 ad>

di sti nct mel ting (di_chl oronet hane: met hanol : conc._aq. ammoni a

0 S0 1014 ), 5T Bo oz 10ane 3555 8 B THOR, payipiy Obsrurediay GRISEID ek 5 =

[ 12, SRR - o Pa 58 (A0 10 At i ) so G dak fha) 2

10 20 %4‘(42%;)?&7/&9@81/}08135]514 234 2(HH.08 (1H, t,J985-IiT|Z7 14 (B}PO (1H
pentet, J = 7 Hz), 22 1H d 3=7.5Hz), 6.98 ( 1H J =7 Hz),
702(2WmMyX),72§44l(Iaqqm %.7.22 (2H) d, J = 7 Hz), 7.58 1H d, J =9.5

I VIR I PR £ (A 5

599 ( MHRMS@bsitivaich dledtosp M)Fom\hmmgnﬂs c,é){ a0, rehuires 644. 3M2 0
C, 5H4i N, 050 SHZOr equi res C 69.17;, H _7.13; N, 5% Exa e 20.

gg?} 2- ¥augy- (3- Car banpy! phenf. 79,3| neH?XtQ%QeR;lyllﬂpﬁ éﬁy: }et §1N|4] i oy car bomyl
VI %gﬁaﬁgﬁhh&gg@ﬂlﬁ“i@ G631 - 1 (4141 - Igphiggw! ethy y

pra

Example 7.
(25, 3R)-3-({[(15)-2,2-Dimethyl-1-({[(1R)-1
-phenylethyljamino}carbonyl)propyljamino} carbonyl)-6-[(3-methyl-4-phenyl)phenyl}-2-

<N
~8

propylhexanoic acid

According to the method of Example 1, tert-butyl (28, 3R)-3-({[(1S5)-2,2-dimethy}-1-({[(1R)-
25 1-phenylethyl]amino}carbonyl)propyljamino}carbonyl)-6-{3-methyl-(4-phenyl)phenyl}-2-



CH ON \ HC 100~ CHCH HC-~~ OCH HONH OH O ~CH H. C~ ~3§ MAY 2002
According to the nethod of Exanple 19,
. (2R5-{[4- (3-car yl phenyl ) - 3- net hyl ] phenyl 2-[ (4S~- 2, 2-di o-1, 3-
di oxol an- I9 Bﬁlﬂm R
[ (1ST-2, 2- d| rret hyl - 1- ({[ (1R) - 1phenyl et hyl Jam no} car bonyl ) pr opyl ] pent anam de
(Preparation 26) (126 ng, 0.20 nmol) reacted wth hydroxylam ne at room
tenperature for 13h. The sol ut| on was toncentrated 20 under reduced
pressure and the residue purified by colum chromatography (C e silani sed
silica geopylrrammie(Preparatiangl3)i(360 mahahmmaolyes treates-with trifyerqageficrid wa
azeotroped ,w

cnor 8 i<t dicemeniEh Bl R hApRALE dfditlat gl O " 100

C 25 Rt 50 \7@ fle koM 2410 SRIoR M FRIHAAGIOIThe dMbtherdiguod Vidddda secfli kBp &f) 3 0
MAY 2002 99/ 35124 PCT/ EP98/ 08565 53 5 15 .r 20 SH (400 Mz, O db)

0. 94 (9kerystals (45 mag, 14%) frgmmeshedoBH, d, J = 7 Hz overlapping), 1.43 (3H, m,
2.14_(3H, s 2.50 ( 1 H, , 2.70 ( 1 H, , 3.76 ( 1 H,
t 5( Plz%lzil%g:éﬁ%"ﬁmﬂg’ml? =10 |(42) 4. g)o (1 H,(pentetfﬁ\] =7 Hz§, 5. 24"
lH L 7.02_(2H, , 7.14 (3 H,
( , ((%4 (dlrzgléroﬁ?%lhan?/ﬁ?ﬁhino%&énc%ld 9_01170HHZ2:I 7= 7( ) | ”')7 46 ( 1( H, a.
J = 7 Hﬁ)l.(4(mlﬂ8lz(DM$D dd) 0.37 (:3H,(i J-E)S,I-IZY,(B!E@HLS)—II l§)(1H7m&21 J9BHId, B= J = 7

RS (1 Rek Haaapi a7 mmioseci) wyﬂhqua 15@3@3 "8 (01, W, 248 (. 15766

C sH' N4 7 o_l@ﬁ?;p

(3Rr 3- [??}{?ﬁ?— q-gﬂl\/%gﬂ xy-cgd- e9n deltgh ]am ﬁ'}gg?/bony h??ig-)l pfn}rcé’t"h I
propy! } an. ms)zw@omi i 5=[73Hmzt6mm (2H4s athw% mnermwehbmﬁswv asemd. ch )
c~oc~, 0 0 cr~oc~5 ~ -~

Accor di femplsx), ﬂealneﬁaw 'o? I‘E)\’zﬂrﬁﬂ @Hlm){é?‘}(lﬁ‘htb}"ld) 829 (1. b &), 11. 66 (1H, br

(3R) - 3- % {({[ (1ST- 2- et hoxy- 1phenyl et hyl Jami no } carbonyl)-[( 1
S~-2-methyl ] - 1- propyl }

am no) cgmqumkmﬁ,sb&ymmuﬁmmﬁy\yl ) phenyl ] hexanoate (Preparation 28) {700

, 1.14 nmol) was treated with trifluoroacetic acid in anhydrous
di chl orb'mwanéK&rdHthﬂ(bﬁﬁéQ,&nwe for 4 h. The resi due was azeot roped

{1 11 oBMBBEng a5 & Lol ourl cos sol i d Cagohy. 7obdtos m i 41 e - s o

MAY 200@,,&1@,&-@%@%@1{-125&0 requires C, 72.62; H, 8.45; N, 4.54%
Example 8.
N1-{(15)-2,2-Dimethyl-1-({[(1R)-1-phenylethyl]amino}carbonyl)propyl]}-(N4-hydroxy)-
20  (2R)-2-{3-[3-methyl-(4-phenyl)phenyl}propyl}-(35)-propylbutanediamide.

According to the method of Example 4, reaction of (25, 3R)-3-({[(1S5)-2,2-dimethy}-1-
25  ({{(1R)-1-phenylethyl}amino}carbonyl)propyljamino} carbonyl)-6-{(3-methy}-4-



PCT/ EP98/ 08565 54 5 10 1% R .0.28 (pentane: ethyl acetate:acetic aci dSOZMA 200
50: 50: 1) 8H (400 MHz, DMSO-db) 0.83 (3H, d, J = 8 Hz), 0.85 (3H d, &
'Hz) 1.36 (1H, ni, 148(3H m, 1.94 (1H octet, J-8H2)P 8(‘3 s),

22 (1H, wp99/é5132 (3H, n}, 2.76 (1H, m), 3.20 (3 H, s), 3. UGTVEBYWOS3S 5 =
75 Hz)) 4.20 ( 1 H t, J =8 Hz), 5.00( 1 H g, J =7.5Hz), 6.94 ( 1 H
m, 7.00 (2H, m, 7.12-7.38 (8H, corrpbs 7.40 (2H, m, 7.90 ( 1 H d, J
8 Hz), 8.02 (1H, d, J = 7.5 Hz), 12.0 (1H br s). LRVS (thernospray) nlz
589 (WH ) Found: C, 72. 86 H 7.52; N, 5.04; C'H ~NzGs requires C, 73.09;
H 7. Sa:hehyl)ﬁxcay%ﬂmpplhacaﬁﬁxc z(cBiRXEM;{le UII{BO[mgLBQEnmbt)huﬁyh)fdmnt)dmimt hyl
am no}

)(22:] t(;:) wa)df‘("i@gld&fﬁé-ﬁﬁ%tolﬂﬁl e Rb P4 f95AM @llve%bhﬂlew/ﬂm ("‘@%‘Hﬁ: ﬁ-gf: Lphagyl ] hg
{200, Q Birord ‘h? gfudf pefibt with &P&é?% e “‘h ¢ dopfpoud, {64 m SR [

{[(1S czddtmeb@gbyrdlphenyl et hyl Jam no } car bonyl) (1 S~ 2- phcnyl ethyl J am no
} carbonyl ~6-[ 3- et hyl - (4phenyl ) phenyl Jhexanoate (Preparation 30) (920 ng,
1. 39 midi03 higremetiangimethanel; eangoad aeumgmia 580d0ily anhydr ous

it AR e SR TREILYER S €, 0 sh o L RS L B2 68 ”™"

title compEd, s A5 80! SANIIEYS ovél §37@H, %44 582 0.27
(pent ane: e%l Zcet ate: acetic gm abﬁmgﬁ 7'@ &g é5| %0 ’I\/lﬁg(ﬂZOOZ

PCT/ E Flgﬂlxﬂa@@ﬂamﬁns) 33351 BomBR.4440H, 26I:N$Dm)b431(30, dl.1509 Hap4.89, 2. 16

Cr S)w gy T 715 o) b8 (g 1l s oS ok 87 (B 038 ), 15%3% %%
'(4 nl) 72@@&%@ P !{%I)H t419§}fz)173$(2?ii01?.12 shéf‘% 78@&&?11)&&08"5

7:92- ex) "7
8. 20 (11)08&!3(11—1 st)Ht().ZSGlII%sX 1H, br

LRMS (thermospray) m/z = 556 (base peak, MNH,* - HCONHOH)

Found: C, 72.14, H, 8.18; N, 6.85;

C;,H,N,;0,00.75H,0requires C, 72.46; H, 8.30; N, 6.85%
15 FTIR v, (KBrdisc) 3290, 2970, 2930, 1637, 1530, 700 cm™

5Hz)

Example 9.
(N4, 3S)-Dihydroxy-N1-[(15)-2,2-dimethyl-1-({[(1LR)-1-

70 phenylethyl)amino}carbonyl)propyl}-(2R)-2-[3-(3-fluoro-4-
phenoxyphenyl)propyllbutanediamide




s). LRVB (therrmspray) mz = 607 (MH#) Found: C, 75.02; H, 6.96; N, fﬁﬂﬁY'Iﬂm
C, BH4: NzO5 requires C, 75.22; H, 6.98; N, 4. 62%Exarrp|e 23. (3R3-({
- ((1,5~-2, ZWBI?E E ylh-1-{ ((1 PCT/EP98/08565

R~1- (4pyr| dyl’) et hyl am no] car bonyl }pr opyl } am no} car bonyl }-6-[ ( 3- et hyl - 4phen
yl ) phenyl ] hexanoi ¢ acid hydrochloride. cH o Ho cH f4c~0 N~ w--~c 0 ~I°
~ . HOC CH3 ~ Hydrogen chl oride gas bubbled in to a solution of
tert butyl - (3R) - 3({[(1ST22d|rrethy { [(

car I)ényé? yr| d)étl )H’E‘bg m %&i?‘;’m&% %@é&%&é‘h&%&@ﬂ&ygp%hy@?ﬁl?@% ny,

0. 47 h
sol ut {“Jﬁb%rgéﬂgﬁée%%ﬁﬁ% §76 g Gyl BAE L) B ot il Aol T
pressur eem Ehﬁu:reesrmlms wiak bfiregdofoe d hvint rﬁltérait:bpiulyemhﬁxr TaQJaﬂ lovmlsdbel title

conpound as a white solid &390 , 88% . 25 mg 132C )
99/ 35| 2filtgmaid,yashing witlpanhy N(lmﬂl-) 1(28)-245)-2¢2- etrwl 5'9X¢.l:63(et hyl

tate:h .
2O E0 SRR %) Sirgei: R AR ﬁg@%yy%%%ﬁ@%xl%r@yiﬁgi<3e;o (3H,-
g?a » gt 6ﬂu6rol4 bhermcy)g% r%@] éntlndfhxd@'lP eﬂaégt?o(n(z 1 H59 (tntgs ﬂ§ % 116?%1&)1)'%% aﬁhﬂeﬁm{s i n
n)2 7. 4me(;lmhlpl (ﬂ?mLVwae a@deﬂ H;d the rrnx@re:wa_sostm’ze)d at %oo?—'ﬁtmau&p for w 18 'lec)S 448. 56
H, er sSpra
(i) © Fotliion wet dincgimated ungersguckd Pessibe, dacithn esidip pUBsl ey TS oo o
65. 28;
NI-[ (1STe S&a&’é’ plly hﬁﬁs%‘/‘?’[’ ?‘{% 311&9%?5919 03\ ing with methanolwater =il (N4h)y
dr oky} - &Rl 3n (Brma iphyde s{lita ghl(gradjquh elntibn muhmydh}ldmhmﬂmde awttdeol).. THO 15 20
a)) b) HONH 3 0 MAY . 2002 PCT/ EP98/ 08565

product was obtained as a colourless solid (25 mg, 26%).

m.p. 90-95 °C

R, 0.38 (dichloromethane:methanol = 90:10)

6, (300 MHz, CD,0D) 1.03 (94, s), 1.45 (3H, d, ] = 7 Hz), 1.52 (3H, m), 1.66 (1H, m), 2.53
15 (2H,m), 2.77 (1H, m), 4.02 (1H, d, ] = 8 Hz), 4.36 (1H, s), 5.01 (1H, q, J = 7 Hz), 6.87 (4H,

complex), 6.97 (1H, d,J =12 Hz), 7.04 (1H, t, J = 8 Hz), 7.16 (3H, complex), 7.28 (4H,

complex).
LRMS (thermospray) m/z= 533 (base peak, MH" - HONHCO)
Found: C, 65.94, H, 6.89; N, 6.95;
20 C,;HFN,;0.00.4H,0requiresC, 65.96; H, 6.84, N, 6.99% /)
Example 10.

(N4, 35)-Dihydroxy-N1-[(15)-2,2-dimethyl-1-({[(1R)-1-
25  phenylethyl)]amino}carbonyl)propyl}-(2R)-2-{3-[3-methyl-(4-
phenyl)phenyljpropyl}butanediamide.



ocH w O ~H =

| N TCH HOC Chh ~ a) According to the method o f Exanple
(B3R -3-( { [( 1 S~ 22d|rrethyl 1- { [( 3 f) MAY 7007
. 1R) 1- (3pyri et hyl am no] carbonyl } propyl]an no}

i dyl

car bonyl) VBOP%/ et hyl - 4- phenyl) phenyl } hexanoi c acid (Pr epar%lt‘/F'())gr?mgsf)s (330
ng, 0.57 mmol) was reacted with O allyl hydroxyl am ne hydrochl oride (76- nyg,
0.68 mmol ). Purification of the crude E)roduct by recrystallisation from hot
et hyl acetate gave 4

-[(1,5~-2,2-dinmethyl -1- ([ (1R) - 1- (3pyri dyl ) et hyl am no] car bonyl ) propyl ] - (N4
3 pr openyl oxy) (?'332 [ 3- et hyl - (4pheny|)phenyé,.]p gRy| } but anedi am de (219
my, 649 as a whitje’ d. mp. 187189C R,. O. (I @ acetate). 3 0 MAY
2002 WO 991 35124 71 EP98/ 08565 sH (400 M—Iz 50-d6) 0.90 (9H, s), 1.32
(3H, d, J =7.54%) 1.42 (4H m, 2.04 (1H pmXx2.16 (3H s), 2.18 ( 1 H,
m, 2.46 (2H, nyp, 2.86 ( 1 H m, 4.20 (2H, : 4.28 ( 1H, d, J =9 Hz),
4.96 ( 1 H? Y, HL/E?N?BH m, 5 .88 ( 1%H, 940(4,1 H m) 7.00 (2H,
m, 7.18 LAY, —n@-——??.@mq A H m, 7.60 ( 1 H,
n))??OﬁE\_‘sH I H, n),840&H1° 7.5 Hz), 8.48
(1H, s)¥Cl 85H(%°'§) (APCI) mz = 599.:(@ =) According to the
rret hod of Exarrpl e

-[ (1S )-2,2-dinethyl-1-([(1R)-1-(3pyridyl)ethyl am no] car bonyl ) propyl ] - (N4
-3-propeny| oxy)-(2R)-2-{3-[3- met hyl -{4 .0
phenyl ) ptoanding pr thp yietimadt efiFxadmpie 2R P2-H(45% 2, 2edigiethyldtdxoviad-dioxalanedyllvi t h

230 3.6 t (4. 8 d
a1 | ad A ShEa et iR R Yk PRGRy S yeino o ey aroR iy [ e i d32 was
ixf %ﬁg&t ﬁ%@% 63 ~
E:JLItsl Inéﬁ‘ Y‘Iznﬁ&k%}q&no wat e@g 51(1@?1§4t§|rr+ ur a?g'@a\knwﬁq’d&?ggovgﬁgyl et her to
gi ve N hydrdxylantipe 2t rdom tempérpturd for[1@ hl The solutxon was concentrated under reduced

R) - 1- (3-pyridyl ) et hyl bonyl N4 15 hyd 2
(3. [ 2. gbiRgre, o Gh@teydop pHEgH O AUy o BREHERBE G P URBIEC SHIBS ERGAO6OH) as o

s1)° Sﬁéﬁkﬂ%ﬂﬁvﬁ%@% % ferrahl @y?*%@ﬁ%ﬁ%%ﬁ@*%@?mﬁﬁ B 150 e
(4H mMm.p293-87€GH, s))

2.20(1H,m, 2 36(1H, 2H, 288IH 4.32(1H s),5.02(I H q, J=7Hz
6919((m-r| lrﬁ)(dlchgqmng)@mcwr axzor% ( m)7 22 (2H S), 73(2(19- m) )740

(2H, H, 8 ) mz =
559 (N183|(39J§’§4ﬁr§9@)°c&é§‘ %ila ﬁgn()“il g:f KI%S 4@3 G ﬁsh%gﬁg@g%—% 33Dl PE
requir €(§HCs),iQ822H Bit, J7-8Q{z)|\B 29 ﬁ@%nﬁnﬂlﬂ(hﬂ P 4.20 (3H0bMYS DA, PenteQ 135124
58 (N4, 395)- D| drox 1.5~-2,2-di net 1- (7 4
oyri dyiel 5, B2 61 B Db .98 956, & 3~ SHEL I I(1H49), 710 (11, d, 3
phenyl )ngy’lﬂ'ﬁraeﬁl Egmuﬁlgﬁ')ec/'%%%}j&\) 9%@{&'3985508565 ~0~0¢CH oGo _

’)5 LRMS (thermospray) m/z= 514 (base peak, MH' - HONHCO)

3 Found: C, 70.50; H, 7.58; N, 7.23;

C,.H,;N,0,00.25H,0 requires C, 70.62; H, 7.58; N, 7.27%

20 Example 11.
(2R)-N1-{(15)-2,2-Dimethyl-1-({{(1R)-1-phenylethyl]amino}carbonyl)propyl}-2-{3-[3-
fluoro-(4-phenyl)phenyljpropyl}-(/V4-hydroxy)butanediamide.



~~0OHO: "" HpO_H~0OHC, CH~NHC' HCCCH CHI m
OO0Odip--~aHONH. HHCCC- 1 i N(R-(+)-1-(4- Pyrldyl)ethyla|510nMA QZ
- prepared hy tbecgpthod of J. Amer. Chem Soc., 1973, 95, 81lpcf¥pos/sses
recrystaII|S| ng the (-)-tartaric acid salt of the racemc amne, [a]p~ _
-16.7 (c = 0.20, HzO). The free base was |iberated by dissolving the
tartrate salt in excess aqueous sodiumghydroxide saturated with sodi um
chl oride and extracting several tines vvlth 10 di chl oronet hane. The free
base was used imediately w thout purification. a)
7- Azabenzotri azol £1- ytris(pyrrolidino)phosphoni
(208 ng, 0.40 added to a stirred sol
[ (1S)-1-(carbox
di met hyl pr opyl (4Sj - 2, 2-di net hyl - 5- oxo-1,
4phenyl ) phenyl pent angm de (Preparation 03‘»3) )
(R-(+)-14(4 115 yr|d ) et hyl astithe (49 , .Aho\ggolc)"’and collidine (53 pL,
hl-oromet heons ogen at 0C. After
1 h, the solutoo S's ed at 20C for 3 ho was poured into
ethyl acetate v(,d ;L) and water (100 ni), sfi sbdl um chl ori de was added
to give phase separ ation. The | ayers were separ ated and organi c | ayer
washed with 5% aqueous sodi um bi carbonate (2 x 75 nlL) adding further solid

sodium 3 0 MAY 2002 WO 991 35124 59 PCT/ EP98/ 08565 chl oride. The organic
sol uti o® wasAgerdipgtntheusthodptExample At R (I Feh2-dirmgthydl b{r{@&ﬂre The

nexane: By laniife) oty it HeRE] ARoR RS AR “Lh A SbAGD Mool Iy

Wt di adé [)Pr@pathtuﬁi 175 (426@ng)i0vE8 mmol) was reacted with O-allylhydroxylaminc
(2R)-2-](4S )2, 2-di met hyl - 5- oxo- 1, 3-di oxol an- 4-
[(1S)- d_m@hlﬁ:@dq{;m mg, i{l(’/'mpolr Purification p&mc)cetcf;;nr duet by flpsh

St R aehy (bpdiRCeNn iR BE A RESTHR RO RRRY ffplaian ey ° o °°
e Bt o 0503 Gk QR 7 10, 1,52 5 o
m, 2. Jphmxhthyé]ﬁ:m@}wbgnmprmﬂﬂan{ﬁ [3cluoep-(4-phery)phenylipropyl}-Nat3- d, J = 9

10, el el e miy sl LS, 7 ) 504 2

786( IJ—|1g§l.,lgéoc--9|—|z)830(2HdJ-55|—|z)858(1|—|)d,J,:7
Hz) . 15 LRVS (thernmospray) mz = 600 (MH'). Found: C, 69.04; H) 7.31; N,
6. 68; RoEP3ZNhO@he:HdpaPaddE At).requires C, 69.32; H, 7.71; N, 6.64% 20 b)

Aooor i 0018 TASBES) B ATH) 28 om P 5 b 155 G [ B 55 012

di oxol a

L(1ST- 287 eshiiolisla bl b 1780 ek dnpuisiadin) &) iid oot ) doniemp wropu) ] - SL (3

- et hyl - 4- pheny phen froma), abové
r eddt edd.87 (1H pedtet Xy 6.51H®, &5 (ldbrd, ﬂermdizaiime(lr}hrd 18 17.Hz2)h%:85 (IHtm)on vva

R At gt A L35 s LD R
s), 10.37 (1H, brs).
LRMS (thermospray) m/z = 602 (MH").
Found: C, 70.91; H, 7.33; N, 6.84;
20 C,;H,FN,0,¢0.5H,0 requiresC, 70.80; H, 7.43; N, 6.88%

~hexaf | uor ophosphat e
(2R~N

, 2
oxol an-4-yl]-5-[(3-nethyl -
198 ngy,..0.40 nmol),

-

b) According.to the method of Example 2, (2R)-N1-[(15)-2,2-dimethyl-1-({{(1R)-1-
phenylethylJamino}carbonyl)propyl]}-2- {3-[3-fluoro-(4-phenyl)phenyl]propyl} -(N4-3-
propenyloxy)butanediamide (210 mg, 0.35 mmol) was reacted with ammonium formate (110

25 mg, 1.75 mmol) in ethanol/water (4:1, 5 mL) under palladium catalysis at reflux for 2 h.



25 eluting with nethanol :water = 3:1 ). The residue was azeotroped w{h
et hanol, then ethyl acetate and triturated with diisopropyl ether t&@MNaZUUZ
-the title conpound as a white solid (45 ng, 56%9. mp. 100-110 C 30 Rt 0. 10
(di chl or owetdeasranet hanol : conc. aq. amonia = 90:10:1 ) POTEeIREEM 60 3
0 MAY 2002 PCTI EP98/ 08565 8H (400 MHz, DMSO-db) 0.92 (9H, s), 1.26 ( .1 H)
mand 3H, d, J = 7 Hz, overlapping), |
.361. 60(3H,m,2.10(3H,s),2.40(IH, m,24%8(I H, m, 2. 70(1H M, 3.80(I1 H,t,J=7.5Hz
), 4.34 (I H d, J =9.5Hz)) 4.88 ( | H pentet, J =7 Hz), 5.24 (| H)
d, J = Aher wkk-upStheQedidub whs pgikifie® b?@laﬁl?éﬁmﬁhogﬁggg(é‘zgd‘ﬂcnt‘ilutﬁnﬁiﬁw S Hz),
7.28 (3H, m, 7.40 (2H, m, 7.60 ("I H d) J = 09. ), 5832 (2H, d, J =
5.5 Hz)djchdorothethafie:metlinoliconc 7ag-ainmoBia @nq tritutatiors With et ® givd (2R)-Mk- s) .

ot (i Shsdierhin ) i i) estbomy propy S B0 00
onyl ) pPE e SRy, (g tralsh it B LS R e 0

0 cH, ® H.25 @idRidrbirehane:hiethanotont) 4g. kinfionid =¥0:10:0 H C [CHs H ClrCH ~ CH
~C~' Hs aC~/\vg%50HOCH, HONH NNH I ~ NOHO~CH/~ HaCy a IS
(R) - (+)Px14Q0MHz DM Qe H) B2 Atheé) et FHe ot B8-5592) hal fELHaH 144 3Hmdr . Chem
Soc., | 311, 1S ) it Bt 2Kkl [ 't of
the  adal WEh Y T ant s e 2 B, o314 Bhg 1 901 045 G, B, £aPBlKE s ©
| i ber auexb 1K, di 5 9/H2)nal8Y (EH, IpRhRa e G8IHz), 6070EE 6, ROSEQUSN)L M13Qgiumn
hydr oxi de saturated wth sodium chloride and extracting several tines with

g
di chl od &neHax A0 (2He nf)r B30 (REL.an)d 43 (4B dcampien)i 266 (H.br dh @23 @8 bf d)gat i on.

T-v Y 2 991 35124 PCT/ EP98108565 61 a) According to the nethod
of eanptid s 023 TRty

[(1,f)LRMS bﬁﬂd&%)ra% &b eesdny, pyl]-2-[(4f)-2, 2-di net hyl - 5- oxo- 1, 3- di oxol
an-4-yl]-5- ??3- me hy[)-4phenyl phenyl ] pent anam de (Preparation 33) (86 ng,
0. 14 mkound:was reacted with (R)-Q¥#9.02( 3- p¥k 7@t ) et hi¥, a62ne free base (49

0. t t enper at for 3 f.ol | owe t he same work u
gé tr?gﬁ%@ﬁ%&éﬁﬁe%ﬂ? e prgﬂggp&lxﬁthp’di—’i oprop Plyé? er to give P
(2R)-2[ (4S) - 2, 2-di net hyl - S- oxo- 1, 3-di oxol an-4-yl]-N
[ (1ST-2, 2-dimethyl -1- ({[ (1R) - 1- (3pyridyl)ethyl]am no }
catbonyl ) propyl ] - 5- (( 3- net hyl - 4- phenyl ) phenyl ] pent anani de ( 165 ng, 69% as
a white solid, .10 mp. 172-176 C Rt 0.10 (hexane:ethyl acetate = 1:3) bH
(400 Nﬁf?%@'db) 0.92 (9H, s), 1.35 (3H, d, J = 7.5 Hz), 1.45 (2H, m and
3H, s V- I : 3 m and 3H, s overlapping), 1.75 ( 1 H m,
2.12 (gslis ’;*?“ﬁ%’?%%ﬂ?'%‘é“‘?gﬁ“"ﬁ%*%gs (IH, m) 4.35 (1H, d, J =10 Hz), 4.45
(1H, dsphknyle?hyl]draino}carbonyl)ptoppBaminio}carbonyl)-§2S)eethiry-6-f(39dethyltdH, m)) 7. 00
(2H, 710 (1 H m, 7.25 (2H m, 7.35 ( 1 H m, 7.40-(2H, m)

7. 68( mmﬂm;'!llnfwm@kg. SHz), 8.32(1H m,8.45(1H, s),8.55(1Hd, J= 7.5
Hzyg LRMS (thermospray) nmfz = 600 (M)

Lithium hydroxide hydrate (30 mg, 0.71 mmol) was added to a suspension of methyl (25,3R)-
3-({[(15)-2,2-dimethyl-1-({[(1R)-1-phenylethylJamino} carbonyl)propyl}amino} carbonyl)-2-
25  ethoxy-6-[(3-methyl-4-phenyl)phenyl]hexanoate (Preparation 18)(384 mg, 0.64 mmol) in



Q0 b) According to the nethod of Exanple 19, 3.0 MAY-1002
(2R} -2-[ (4~S}- 2, 2-di net hyl - 5- oxo- 1, 3di oxol an-4-y1]-11~ [(
- 15~-2, 2- dl%t ;,—%-( {[(1R)-1-(3-pyridyl)ethyl]am no) PCT/EP98/08565
car bonyl )prrpy i‘ % (3- net hyl - 4- phenyl ~henyl ] pent anam de (from a), above)
(142 nmg, 0.24 mmol) was reacted with hydroxyl am ne at roomtenperature for
| 7 h. The solution was concentrated ugger 25 reduced pressure and purified
by col unmm chromat ography (C' silanised silica gel (40-63 ~) gradient
el ution wi th nethanol : ter = 0 to, 80:20) ive a buff soljd, This
ol | o visH B RTARMREET §2)0 Pl @d dhe e 3 SRR G S FEPTERTR Ao

th : .
ethyt amhy S Sor e ﬁ?ﬁ?“aim@ 1 (iRl SEAAEE ARA MY Bere (30
CONPOUNRIAS The Wihﬁxﬁcd%alu'adts(vﬁ@c ded @fzﬂ'soo,?ﬁldmoﬁcen&’iteﬂﬁnﬂbr reduded M‘\%sﬁ@w WO

991 35124 PCT/ EP98/ 08565 62 Rf 0.11 (dichl oronethane: net hanol : cone aq. )
anmoni alstuggionqvith 9thg1sa(m,d@ tilecompemd 86 me, §3%) gsa calpurless3glid. 1H, m), 1. 30

Lo a0 fElen ) fi udnbap i hyafpe %?efa&*éaa%@&t%ng%%o% Ot
pent et, 146 H, Mﬂnl)%z)ZfMﬁg K, Jd7Hz)—1752$3HIth) 16559@1(::9 1416(()31-1 s%bf’(%(z

rr), 7.12 5°(
1 H @&H, nd, 378 (1HIim)3. 3(9(11‘11 m)73 5&()11{ m)8330 (ULI—# Js=)9 Hs) 8;88((114 dok=9),

éguﬁi RE), s PoaBa; penid), 1 7 M), QIR b 00 (R T O G e, 3L

7.44; I
3S~-Di k’\lb;/dr%())Yy I\fl(iII Fi‘égﬁ 3% (gﬁd? ndgl:lhyl 1- ({[ (1ST- 2- hydr oxy- 115 (}
R

phely| eFdourld} ami no} car bonyl ) pr opyC€,|B(AR} - 2-H,3-§B- net N;14.71%phenyl ) phenyl ] pRa
yl } but anedi an de. 0 NAY 2002 91 35 CTI EPQ81 08565 63 O O OOH 0 H
0 N~OH 6«%4#:%'0 2f I‘bg)@ewltsh / ~ %I\&\QJ%HI ~Jl'fz§¥s§4~10c V4%~ s 00, H H
HONH OH O' C 1J~C 5 10 15 a) According to the nethod of Exanple 25(a),
(2R) - N

[ (1S )-1-(carboxy)-2, 2di net hyl propyl]-2-[(4S ) -2, 2-di net hyl - 5- oxo- 1, 3- di oxo
| an-4-yl]-S-[ (3-net hyl -4phenyl ) phenyl ] pent anam de (Preparation 33)( 150 ny,
0.30 nmmol) was reacted with (S)-(+~2phenyl glycinol (41 ng, 0.30 mmol) at

o] @teﬁpﬁﬁﬁqug for 3 h. The m xture was poured into ethyl acetate (75 i)

washe th 0.5M aqueous sodi um di hydr ogenphosphate (2 x SOn)(solid

sodi um NM[AS)-22-DixtethgH 4{[(XR)ol-phenyettpl] smina} irbony)propgl] 48 Spethoxy-ol ut i on
was dried (NazS4,) and concentrated under reduced pressure. The residual
oi | was(N4-hydroxy)-@R)i2-{3-Brmethyl-(4-phenyl)pheylpropyl}butanediamide.
(2R)-2-[(45~-2, 2-di net hyl - 5- oxo- 1, 3-di oxol an-4-yl]-N [(18T 2, 2di met hyl - 1-(
{[ (1ST- 2- hydr oxy- 1- phenyl et hyl ] am no} car bonyl ~ropyl ] -5-[ ( 3- rret hyl - 4phenyl ) p
henyl ] pent anam decnSS 43% as a white solid,, mp._ 206-209 C

8. 32

20
N-[(Dimethylamino)-1H-1,2,3-triazolo{4,5-5]pyridin-1-ylmethylene]}-N-methylmethaninium
hexafluorophosphate N-oxide (164 mg, 0.43 mmol) was added to a stirred solution of
(28,3R)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyljamino}carbonyl)propyljamino } carbonyl)-2-ethoxy-6-[(3-methyl-4-

25  phenyl)phenyljhexanoic acid (Example 12)(169 mg, 0.29 mmol) and diisopropylethylamine



R 0. 33 (hexane:ethyl acetate:acetic acid = 50:50:1) &H (400 MHz, D:Eﬁ](:@ﬁv;
0.95 (9H, s), 1.42 (2H mand 3H, s overlapping), 1.56 (1H mand 3 002

| apping), 1.75 ( 1H, 16 (3H, 2.48 (2H,
3.55 (20 ¥ ( i AR AP (1H( d, L 'gé‘ré 913"’59‘6?5 (1H

2.
3.5S (2H, MBIWO (1H, d, J = ),

t, J =55 Hz), 4.84 (1H) q, J ) 3 0 MAY, 2002 V\099I35124 64
PCT/ EP98/ 08565 6.94 (1H, m), 7. ( , 7.10 (3H, m, 7.20 (2H, m, 7.30
(3H, m, 7.40 (2H, r‘r) 7.80 (IHd,J=9 %Hz) 8.32(1H d, J=7THz). LRI\/B
(thernospray) nlz 615 (IVH) Found C 71.46; H, 7.53; N, 4.59;

C'H, 6N, (69&1391290nmeum ardyydous Tdnmemylfmamnd@(.” mi) at 0SC tmdemmogm n@ﬁcmﬁ(l he

nmet hod of o- 1, 3di oxol an-4-yl]-N
1Sy iy Bydeyiapinehyifochionde (6 mige 88 o T Hentded BIRA B oy 7
car bon h I above
(66 “‘%?%%%Méﬁ@ﬁ%&%ﬁéﬁﬁ%%‘?2%3“2‘%9‘?3“2?%3%%‘2%}?2?22%% e For
17 h. Treh,sdblutediwith ether and mvasinddrwedtie shatend €he apeoeeidygarvessxtractad evithiethet i ed by
col utm chr omat ogr ap hﬁ1 E;C e silanised sjlica gel .(40-63 p). gradient elution
wi t R medweapertiongkasd ethygacemase.: Bhesepmbined arganic Slpons Wers weshest Wish Batef ¢ h

t hanol | eth
Co g1 el RR gt haf bbicn@iied Bhder Blfacdbprctiute, erdsild sad plrbfUiUPY | &1 0"
0. 06 (diepétad ﬁﬁﬁ%ﬁfbﬂﬁt@iﬂl@ﬂﬂhhﬁg)ﬂmh cﬁﬂxlor&ﬂ‘ﬁﬂﬁhﬁmet}ﬁﬁoﬂ&nl aq. dfnidia 400
MHz, DVSO-db) 0.92 (9H, s), 1.22 (IH m, 1.30-1.55 (3H, 2.15 (3H, s),

2.40 (A5:R)5;0.5,tben 96:4:045) tongive thesgle(compopyd asp @oqucﬁs foam (20mg; 11%). Hz), 4.3

! b o R idigelbgheépinotisonge. Phgtiastoc i) %7 5" 0 Y 50 7 e

SH, , J 28 14 7.5 Hz
( 88 ?)15#1 Zggﬂgggttbc@oﬁgﬂ (s)llﬂslctan taﬁﬁzﬁgféggpga{/ V*qu 1.91 gH(base)

peak ), -1.84HCD), =306, si.2. &57(2%{1!11)1—2 84 (1H, m)\3.48 .(5H, pentet, J 7Hz) 3.76

C ML b el - P

35*‘ Di Gy 0%y zﬁ']xni); (731§T117I é Jd* ST?IzW olgbi-IL é&rﬁ’li)lm@) 9:681(Mdpay 1+ 1 nden- 1

yl ] ani no~car bonyl ") pr opy
phenyl )ngnw;oh}eﬂmtrasm‘améimdé: m& =624. 3403 I‘(B,;HQNIN;Q, réyfires 624.3413.

15
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Example 14.
(3R)-3-({[(15)-2,2-Dimethyl-1-({[(15)-2-methoxy-1-phenylethyl]amino}carbonyl)-
propyljamino}carbonyl)-6-[(3-methyl-4-phenyl)phenyl) hexanoic acid

CH, O CH,0CH, 0  CHO0CH,

— ‘L)L
»m T O

According to the method of Example 1, ter-butyl (3R)-3-({[(1S5)-2,2-dimethyl-1-({[(1S)-2-
methoxy-1-phenylethyljamino} carbonyl)propyl}Jamino} carbonyl)-6-[ 3-methyl-(4-

20

phenyl)phenyl]-hexanoate (Preparation 19)(535 mg, 0.85 mmol) was treated with
trifluoroacetic acid in anhydrous dichloromethane at room temperature for 2 h. The residue
25 was dissolved in toluene and concentrated under reduced pressure (twice), and recrystallised

from ethyl acetate to give a colourless solid (387 mg, 80%).



aCH HC CHCHDb) .) O0OHOC ~ OH'Q ~CH CH hlr CH CCH a) 3.0 MAY-2002
Accordi ng to the nethod of Exanple 25(a), (2R)-N
S [(1s?-1-( g%y% 2, 2di met hyi propyl ) -2-[ (45~- 2, 2-di met hyl - pcaxtrob/odsssli 0xol a
n-4-yl]- 56\?{ hyl - 4phenyl ) phenyl ] pent anam de (Preparation 33) (150 ng,
0.30 nmmol) was reacted with (R -(-~1 10 am noi ndan (40 ng, 0.30 mmol) at
roomtenperature for 3 h. The n‘ixtureﬁ?as poured into ethyl acetate (75 nlL)
and washed with 0.5M aqueous sodi um di hydrogenphosphate (2 x 50nL) and 5%
aqueous sodij um b| rbo %1 ég50 )(solid sodiumchloride was added to give
phase s%@arléﬂr ﬁ’ﬁ@ 35 F8450l ution was dried (Na~SO ) and concentrated
under es hyoi |l was purified by flash
chr omat og?gg B{aﬁ@@ g%%c-{gl%ﬁltal osn@%@tlh | S hexane: ethyl acetate = 10:1 to
(2 1% ar‘s(j,, mbgmm |Gm;cab)¢eiclchaﬁgeablblhgdwgewdnlﬁphﬂnll)t exchanged) 1.03 (9H, s), 1.51
2R}-2[ (4S -5-
(19 LABL ot B AL 2 06 (10, B ok 2 PAGERH. my A H b A pr opy!

L S b 53 B B SAP LD BT A SR 48, feY Uit B £RU0dy S0 (7200
50 50: 1, =P73'Hz g@ﬁ@SJ SH 114§)@ .99 R2H, Qaﬁad,)J 48@& ds&ﬂappihg) V2§$8H3H S)
1.60 (3 1 65-2. 00 (SH, conplex), 2.20 (3H s), 0 ( m,

(3H) n)conmlaé,zsﬂ(w taf = 72H9570411H1,brrr;),,848 Jbrd).H d J = 10 Hz) 4. 54(

8 H), 5.82( 1L H d J=7H),
6 62 ‘{MSQPE °§4’f8>/>+'E/)zzi 7130@'“%%7 40 (12H, )corrpl ex)( Found: C) 74. 06;)H,
7.61; 7 7 1 H, 7.66; N, 4.38% 10
5 0 2 R Syt 9, e

of Exa
( 2RP- 2-Fouh:-- 2, 2- di net@yT3.R;ox0-H, 'BdB;oon aN;4189;1 ) - N
1S 2- dj thl-l , 3-.d dro-1H| n-1 ylJ am no
E)gil’ bZ)n 3)}5«%1@4 nequirgs (Sénéatml 4- Iﬁhjé%-l ) phéﬂ%-?%gnt angn‘i de (f ro%n a), above)

~1 OSng, 0.17 nmmol} was reacted with hydroxyl am ne at room tenper,ature
for 17 h. The solution was concentrated under reduced pressure and purified
by col lEnmpleQSat ogr aphy (C a 15 silanised silica gel (40-63 p) gradient
elution_with neth 40 to 85:15). The residue was azeotroped

Wi th et(ﬁg)fé‘l'(f[(!%2'é?'ﬁ§ﬂthﬂo'é({&l§)‘aﬂﬂetthf’?‘¥'ﬁr ated with diisopropyl ether to

015 PRI B e it

DIVISO dbt)-yl)haanbﬁhcus)) 1.26 (1H, m, 1.42-1.60 (3H, m,1.65 (1H, , 2.15
(3 H s), 2222 ( 1 H m, 2.40-2.62 (2H, r’r))272(2Hr’r)280( v|,
m, 3.80( 1H t, J=28H), 4.30 (1H d J =9.5 H), S.25 (2H m,
6.90-7.45 (12H, conplegx) .62 (1H, d, J = 9.5 Hz) cu8. (1H, d, J = 8.5
Hz), 8.80 (1H, s), 1d 133 , br s). 25 LRI\/IS (t her gray) mz = 526 (base
peak, M+ - HONHCO nd: (OC%70.94; H, 7.50; N, C358F Os0. 33H20
requires C, 71.05;-F .44; N, 7.10% 30 Exanpl e

CH,OCH, G

CH, © CH,0CH,

rzc/f\ °“s/\© ) " /I‘cuu/\©

H,C CH,

20  According to the method of Example 1 terz-butyl (3R)-3-({[(15)-2,2-dimethyl-1-({[(1S5)-2-
methoxy-1-phenylethyljamino} carbonyl)propyljamino} carbonyl)-6-(3’-methoxy-2-
methylbiphen-4-yl)hexanoate (Preparation 21)(660 mg, 1.0 mmol) was treated with
trifluoroacetic acid in anhydrous dichloromethane at room temperature for 3 h. The residue
was dissolved in toluene and concentrated under reduced pressure (twice), and recrystallised

25  from ethyl acetate to give a colourless solid (326 mg, 54%). Recrystallisation of the mother
liquors gave an additional 107 mg (18%).



3 0 MAY 2002 WD 99135124 67 10 15 (N4,
3S~-Di hydroxy-N -[ (1, S~ 2, 2-di met hyl - I - ({(( 1ST- 2- met hoxy- 1 3 0 MAY 2001
- phenyl et hyl ] am no} car bonyl') propyl | - (2R) - 2-{ 3- [ 3- net hyl - (4
phenyl )phwbg}gqﬁpyl }butanediamide. ( H. O[J~ H~ OH O #crEresnoescEH HsC

HCH b) 'a) O CH=0OCHs ------ .r O~: 1\ ~OOCHHCCHs HsC C s s CH=OCHs
I\ OH O HSC CHs PCT/ EP98/ 08565 a) Accordi ng to the nethod of Exanple 25(a),
(2R) - N

[(1ST 1- (car boxy) -2, 2di rret hyl pr opyl ] - 2 [ (4S~-2, 2-di met hyl - 5- oxo- 1, 3- di oxol a
Y, I ] pent anam de (Preparation 33) (198 ny,

0 40 rrl%P) [léiéqszg {:é@ 1%’%%’ ~2met hoxy- 1- phenyl et hyl am ne (61 ng, O0.40

mol ) R §MPMekBERBRaER LRI =J080:1Jhe m xture was poured into ethyl

acetate (75 § and washed w th 0.5M aqueous sodi um di hydr ogenphosphate (2

X SO P, 400 Mz A0DeODY exahengeablei hydrdgensaory p&dially eschanged) ddi3yBHc$)| b5t de was

and colfrml&1BdSntler 30 & o i Laret PS80 Wk S IH. fey DA AR od by

fI h h 4:1
59" T SO, LSS S G W R I i 5S40 OO
(2R) 2Hz), 4510 AR q QJﬂet}mJ 657 om s), 638@1(10§s(dl, Bﬁ-74HZOl 6.8 (2K, ), 6.97 (2H, m),

S~- 2, 2-di net hyl - 1- henyl et hyl ] am no }
car bony}lﬁdaﬁpWD]l%& {3(33%7 ﬁﬁl(lﬁpbféﬁﬁ gﬁbh‘ég gent anam de as a white solid

172 991 35124 68 PCT/ EP98/ 08565 R r 0. 53
Ehexanem‘?ﬁ@‘e’&%“?’a?% ace§| ¢ VAC] 50: 50: 1) 8H (400 MHz, CDCl,) 1.02 (9H,
s), 1. POIRsH (KBr dﬂscﬁ53«§(£u966)293@ 13741(?640 m45 1484 1(22’H 12I1ri 708.c2P {3H s)9,

2.60 (3H, nj- 3 3) d, Hz) 8(C1H d J
Hz)J AFgunds ( 1 H d CJ71=7E: Hz)H 690 ( 1NH46diI J 5 and 7 Hz), 6.36 (1

6. 50 d -9Hz) (1H,d,J:8Hz),7.01(

36“7&?%"%"% & 71175 H§;7 897 15~ yNgf6 ? & conplex), 7.40 (2H, .
LRI\/S (therrmspray) mz = 629 (M—I+) 651 (MNa'). Found: C, 72.41; H, 7.76;
N, 4.50; 10 C-eH, eN~06 requi res C, 72.49; H, 7.72; N, 4.48% b) According to
the nmet hod of Exanple 9)
(2R) - 25 [Ké S~-2 2-di net hyl - 5- oxo- 1, 3di oxol an-4-yl]-N
[ (1S)- K hyl -1- ({[(1S) - 2- et hoxy-1 15 phenyl ethyl] amino }
cafbon - bShat nyl ] pentanam de (froma), above)
( ¥L42 mmqui%'lzlm%ﬁlgadég(ggpwthhﬁ%?oxyl am ne at room tenperature for
17 h. phenyethylamino}earbonybprupyHt2{3-{(3cmethybéphenyplenyl]propylid(N3d+ i fi ed by

col umm_chro C, 8 silanised silica gel (40-63 p) eluting with
met hanBY¢ w&g&u&neﬁqﬁ’& The residue was azeotroped with ethanol, then ethyl

acetate and triturated with diisopropyl ether 20 to give the title conpound
as a white solidS ng, 82%. mp. 100-110 GSH -@J 07 .
(di chl or onet hang#wetRenol : conc. ag. anmonia = Y .

a), b)
o CH,0CH, CH,0CH,

N /1\ cuu,ﬁ - 0 /F c"f(\©

20
a) According to the method of Example 2, (3R)-3-({[(15)-2,2-dimethyl-1-({[(15)-2-

methoxy-1-phenylethyl]lamino} carbonyl)propyljamino} carbonyl)-6-[(3-methyl-4-
phenyl)phenyljhexanoic acid (Example 14) (347 mg, 0.61 mmol) was reacted with O-
allylhydroxylamine hydrochloride (81 mg, 0.73 mmol). Purification of the crude product by

25  flash chromatography (eluting with hexane:ethyl acetate = 2:1) followed by trituration with
ether and ethyl acetate gave (2R)-N1-[(15)-2,2-dimethyl-1-({[(1S)-2-methoxy-1-



8H (400 MHz, DVSO-db) 0.90 (9H, s), 1.20 (1H, m, 1.30-1.50 (3H m W\WUUZ
(3H, s), 23825( 1H m, 244 (1H m, 265(1H m, 3 17(33%
3.45 (2H, = /-5 H)) 3.75( 1H t J=28H), 4.40 _95
Hz), 5. oo“(dig’/ﬁ” g, J = )3 He) C5lob (1H d J L ), ﬁ’“%”?’”’“’.ﬁ?

6.98 (2H, m, 7. I5(3H, m) 7.25 (4H, n), 7.35 (1H, m, 7.40 (2H m, 758
(1H d, J =9.5 H), 8.35 (1H) d, J = 7,5 Hz), 8.80 (1H br s), 10.58 (1H,
br s). LRMS (therm)spray) mz = 575 ( ), 514 (M+ -HONHCO). 30 Found: C,
68.71; H, 7.64; N, 3 0 MAY 2002 WD 99/ 351 24 69 PCT/ EP98/ 08565

C, sH-sN nhsmﬂahzﬂﬁmm}wb@)@prmlbb{3ﬁB-me@yM-nhewl)abeAYBmml}e(fé@- 5 (M4,

i O
J,_ ( Hfp rr7izoec N-OH O =0 O HIC G- ~C ~CH~ 10 b) OCH- a) O |~t~C ~ CH

C-"\ OH O cHH Hoc a) According to the nethod of Exanple 25(a), (2R)-N )
[(1S 1- (Ry20.R® thexanezethyteacttateprd@d)l | - 2- [ (4S~- 2, 2- di met hyl - 5- oxo- 1, 3- di oxol an-

4 5L B R OM, BTG i el s B A T T

L g gt g P s e

aqueous SO

di hydr ogle2tp18k ahbe©.5 Rz)s Asszmzn anu 5%3@&)@&1 siodi=T05 land & )yt (25 6, )

(solid sodium chloride was ve phase separation). The organic

sol uti on %@mme@«twismr 8 Ei708 1B br s oA aping) 6.9A MR, S9QH D, The

nexane. AR B/ £18218 GROQBO RO PRILAIAL B 11 5 oxo. 18,

~C~16~ mms%tr@nﬁ&)srag@ﬂaz%wmﬁﬂ;m PCT/ EP98108565 70 5 10

d
5

b) A stirred mixture of (2R)-N1-[(15)-2,2-dimethyl-1-({[(15)-2-methoxy-1-
phenylethyl}amino}carbonyl)propyl}-2- {3-[(3-methyl-4-phenyl)phenyl]propyl} -(N4-3-
propenyloxy)butanediamide (300 mg, 0.48 mmol) and ammonium formate (300 mg, 4.76
15 mmol) was dissolved in hot ethanol/water (4:1, 6 mL) to give a colourless solution. A
solution of palladium acetate (4 mg, 0.018 mmol) and triphenylphosphine (9.6 mg, 0.037
mmol) in ethanol/water (4:1, 2 mL) was added, and the mixture was heated under reflux for
60 min. After being cooled, the brown solution was diluted with ethy! acetate (100 mL) and
washed with saturated aqueous sodium chloride (2 x 50 mL), dried (MgSO,) and concentrated
20  under reduced pressure. The residue was purified by column chromatography (C,, silanised 3
silica gel (40-63 ), eluting with methanol:water = 4:1) then triturated with diisopropyl ether
to give (2R)-N1-{(15)-2,2-dimethyl-1-({[(15)-2-methoxy-1-
phenylethyl]amino}carbonyl)propyl]-2- {3-[(3-methyl-4-phenyl)phenyl]propyl} -(NV4-
hydroxy)butanediamide (226 mg, 80%) as a white solid.
25
m.p. 92-96°C
R, 0.57 (dichloromethane:methanol:conc. aq. ammonia = 90:10:1)
dy (400 MHz, CH,OD) 1.02 (9H, s), 1.40-1.68 (4H, m), 2.17 (3H, s), 2.20 (1H, m), 2.36 (1H,
m), 2.48 (2H, m), 2.86 (1H, m), 3.30 (3H, s), 3.58 (2H, d, ] = 6.5 Hz), 4.40 (1H, s), 5.10 (1H,
30 t,J=6.5Hz),6.88 (1H, m), 6.98 (2H, m), 7.10-7.36 (8H, complex), 7.39 (2H, m).



15 20 25 dioxol an-4-yl]-N 0 7000
[ (1ST-2, 2-di met hyl - 1- ({[ (1R) - 1- phenyl et hyl ] am no} car bonyl ) pr opyl J- SZ[Qy
nmet hoxy- 2- math | bi phen-4-yl)propyl] pentanam de as a white JE?’ ny,
769 . Rt %’r?éxane et hyl acetate:acetic acid = 50:50:1) ﬁglr §€{38]5§/l§—|z
)100(9H)s)140160(11Hcorrp|ex)162(1H m, 1.90 ( 1
H, rr), 2.21
(3H,s),2.60(3H, m, 3.80(3H,59), 4. 18(IH‘E°J 9Hz), 4. 45(1 H, d, J=7Hz), 5. 05 ( 1 H,
pentetJ:75Hz)585(1HdJ-75Hz)650(1HdJ: Hz) ,
6. 84 (BRMSrithcﬁthﬂrayZH/Zﬂ')iSSKMH)(lH d, J 9.5 Hz), 7.18-7.40 (6H,
conpl e RI\/IS (thernospra = 646 According to the nethod
of Exaﬁé (2R) - 2- [(488 Zogg’dl maHh OXON19§9;| oxol an-4-yl J-N
[(1,5~2 %6 phen t yl]a n ar bonyl ) propyl ] -5-[ (3" ne
t hoxy- -n}%{Iﬁyl‘bl phén- ﬁél{l gll’?)g)%é]penﬂézgﬁi de ( ngngg) above) (133 ng, 0.21
nmol ) was reacted with hydroxyl am ne (59 ng, 0 85 Mol ) at room tenperature
for518 h. The solution was concentrated under reduced pressure, the residue

purifi gdampleal7ywia gr omat ogr aphy (C, 8 silanised silica gel (40-63 p),
gradient elution with methanol:water = 3:2 to 4:1 ), then triturated with

di i sopr(U}ﬂyliS)eDﬂls'droxy-Q’ﬂ\lél&)'l'iez-dlmtttbﬂeb-ﬁﬂﬂlﬁ‘)d-as a white solid (57 ng, 45%.

m 98: 10 Ioro e.,net hanol = 95 8H (400 MHz,

oo aBpelebyiamdiytoniiprorl-eREI - IRnqmmenyd ;00 450 01"

1 38-1 70 1
né%nfgﬁi{'gﬂ_bﬁfp nfgyliﬁ%téééﬁxiﬁlﬁle %ml‘tﬂ% % ?Lx@%o«yilﬁ@l.?)—%% ,mmh tlét J( _

7 H) HzQ{[(lR)élZpl(en:yldthyl(]hmlho}rcaﬁbbty)l)prﬁpylﬂi-(IR)@-{1—[4@1-hydmwﬂmid)no)ﬁh5ﬁyl( 1H, d,

J = 9h§ HZA, 1H d =7 Hz), 8.80 ( 1H, s), 10.58 ( 1H, s). LRMWB

(t her nodpet W’hﬁ!'&']l’m@ﬂb{'m#lﬂ}m%und C, 69.17; H, 7.55 N, 6.87:

C35H, sN3060. 2HzO requires C, 69.22; H 7.53; N, 6.92%30 3 0 MAY 2002 WO

99/ 35124 71 Exanple 31. (M,

3S' )-Di hydroxy-N -[(1S")-2, 2-di nethyl -1- ({[ (LS )-2-met hoxy-1 PCT/ EP98108565

phenyl et hyl ] am no} car bonyI propyl]-(2R)-2-{3-((3" -nethoxy-2-net hyl bi phen-4

yI)propyI]}butaned;u..g 10 15 O O HOC ~ '

15 According to the method of Example 9, (2R)-5-{[4-(4-cyanopheny})-3-methyl]phenyl}-2-
[(45)-2,2-dimethyl-5-0%0-1,3-dioxolan-4-yl1]-N-[(1S)-2,2-dimethyl-1-( {{(1R)-1-
phenylethyl]amino} carbonyl)propyljpentanamide (Preparation 22) (384 mg, 0.62 mmol) was

reacted with hydroxylamine at room temperature for 18 h. The solution was concentrated



'OHOCI-|~OCI-|~--~N~HOHC'1OOCI-|aCI-lsHOC~sOOCJ—|=OCJ—|~HO\IH(€-I?,B:6-2I
li~C ~ ' a) According to the nethod of Exanple 25(a), (2R -N [( 30 MAY

. 1.5~-1-(c 52, 2di met hyl propyl]-2-[(4S")-2, 2-di net hyl - 5p pda/oksel Oxol a |
n-4-yl]- 53&?’%5@1%&%% 2met hyl bi phen-4-yl) propyl ] pent anam deeygrepar ation

34) (220 ng, 0.42 mmol) was reacted wth (1ST-2-nettioxy-1-phenyl ethyl am ne
(63 ng, 0.42 mmol) at roomterrperaturgofor 2.5 h. The m xture was poured
into ethyl acetate (75 nlL) and washed with 0.5M aqueous sodi um

di hydr ogenphgsphate (2 x SOnl). and 5% aqueous sodi um bi car bonat e

( SOnL) (Mgey gducsdinnessiuns: anditherefidue Rurafasd BYocalwma chrematogsanby(Gia pianisedrne

or gani ¢;sQl Ut :1.ed: ) reat u C

or cosuriR L 403 0P St htlophy AL 0GB A 13 BRE w0 BOUERE

el uti orThe firkt M@ pRodativas iaasified es TN3 B3 S)Qilyaré- 0N (1iSp-2@ dighethyMik t e sol i d
whi ch was purified again by flash chronmat ography (sorbsil Cue, (20-40-~)
Si 1§ ca (GRLR) Epbenieshyilaminaloathenynmapyl -4 inl & (464-smophenyl)et

5o/ 351 P helehendaesEiodtmaiuti o Giidhebalemelhaott So M) i 1
19) - 2- Rpdshatifatdd WftﬁWik@ﬁr@Wl%tﬁéfitB Bivk aqasi&%xbgpr%,l g [ (3

nmet hoxy- 2- met hyl bi phen-'4-yl ) propyl ] pentananm de as a white solid ( 191 ng,
69% . M.pOl®BAIQghY¥Xane: et hyl acetate = 1:1 ) 8H (400 MHz, CDCl,) 1.00 (9H,

> 6o ( Im oyl bt abh it gy bl e ooy kel 0G5 (57
T A i A R AR b R ) L

6. 96- 7.d)3 <(R5Hz)y 4,907 1 H) péntét, H= 76, H2), 528 (H1,)d, J = L5Hz), 3.8 (18im)cROP(ZH,) . L&
According to the nmetho

(thernospray) mz = 659 M—lé b hod of Exanmple 19
(2R) - 2k 4;1 '(§H2W2-7d$wi§q§r}), A8l 1d, 31 Il I & (1A, i K& 9.5 Hz), 7.82 (2H, 4,

[ (1ST-3,2¢ ¢ t%gy +({L 2 < | ] am no} .

car bonél)%ggglﬁ' (I%H%gBislreﬁ%%Sg/ Elrrrl-g’t ﬁlépgﬁghﬂ’u propyl j pent anam de (from
a), abdRNS(thtfospeay) /28 5B80(bise\pesk, MacHOWHEON hydroxyl ani ne at room
tenperature for 17 h. The solution was concentrated under reduced pressure,

the redo8dd purified by col um chronfi 6328phy HC7-185 si | alNi 846; silica gel
4Q+63 i i ik th L wat = ;40 t + 30 dth
e or SELATAG AL B0 kaltel " 1880 18% POHE TR0 RS i te

solid (81 ng, 44%. mp. 82-89 C._ R 0.40 (dichl oronethane: net hanol =

90: 10) 8H (400 MHz, DVBO-d6) 0.90 (9H, s&), 1.20 (1 H m, 1.40 (3H m,
2. 15 ( Jhp sggond zhedsprodyct myas pdentifediss (V41 3N, dihydrozy-M-[(19-22-dimethyd-120 ( 3H,

1 i R ohengamifnifereadoffingosiBry i te by duuignoppind 50 | 11"
W AN S N S e R R I
(1R0 brSOli;'M} (84110g,533_°/é)1H, br s). LRVB (thermospray) mz = 634 ( VH ) 30 Foun@
C, 67.47;, H, 7.52; N, 6.55; 3 0 MAY Z002
m.p. 131-135°C . .
8, (400 MHz, DMSO-d,) 0.90 (9H, s), 1.24 (1H, m, and 3H, d, ] = 7 Hz overlapping), 1.38-
1.58 (3H, m), 2.16 (3H, 5), 2.40 (1H, m), 2.44 (1H, m), 2.58 (1H, m), 3.76 (1H, t, J = 7 Hz),
25 4.34(1H, d,J = 10.5 Hz), 4.90 (1H, pentet, J = 7 Hz), 5.24 (1H, d, J = 7 Hz), 5.80 (2H, s),
6.96 (1H, m), 7.00 (2H, m), 7.04-7.20 (3H, m}, 7.21 (2H, m), 7.46 (2H, d, J = 8 Hz), 7.58
(14, d,J =10.5 Hz), 7.70 (2H, d, J = 8 Hz), 8.24 (1H, d, ] = 7 Hz), 8.80 (1H, brs), 9.60 (1H,
s), 10.58 (1H, br s).
LRMS (thermospray) m/z = 632 (MH")
30 Found: C, 64.86; H, 7.21; N, 10.28;



WD 99/35124 73 5 J 10 15 20 25 C36H4, N, 0,0.4H=O requires C, 67.46; Iﬁl ? W;
N, - 6. 56% Exanpl e 32. PCT/ EP98/ 08565 (2R) 3 0'MAYY

- NI-1(1S)-2,2-Dinethyi-1-({[(IS)-2-nmet hoxy-1-phenyl ethyljam no} car bonyl ) pro
pyl (quenflsw) 2-{3-[3" - net hoxy- 2- net hyl bi phen- 4-yI | pr difyi/EF98/08565

but anedi am de ocH, O O CH=CCHs a~, b) Ol r HO CHOCH, HO-H-N \ ------~
HON~~H\ HH HHO/~CHs / O/~ CHs HsC CHs HsC CHs a) According to the
nmet hod of Exanple 2, (3R)-3-({[(1ST- 25P-di met hyl - 1- ({[ (1S) - 2- met hoxy

phcnyl et hyl ] am no } car bonyl ) propyl ] am no }

car bor(S/,LH.,ﬁ (0¢80.1 TBL, OFey: GH, Datduitedi pIC544mt ] hexrpsie aci m(lﬁmwl e 15) (603
ny, n’m)f) was reacted with Callyl hydroxyl am ne hydrochl oride (134 ny,
1.2 rrm)l) Purification of the crude product by flash chromatography
(gradient elution with hexane:ethyl acetate =1:1 to 1:2) followed by
repeated by flash chromat ography (elution with

di chl o 1eqge: nei hanol : conc. aq. amonia = 95:5:0.5) gave

(2R~-M- [ (1ST-2, 2-dinethyl -1-({[ (1, f)-2-net hoxy- 1phenyl et hyl ] am no}

cabbor(d) M)ebiﬂy]dr@ey-m-l(m-medhwhylzlrrﬁ(wlbi phen- 4-yl ] propyl }

76- 70 BheRP BT nglEa TR VPP T 4:?325?“ PREO M, DVSO. db) 0. 02
(9H, T‘hgﬁ‘ﬂ“ﬁﬁé"’ﬂbt‘&f%? dd, J =7 and 15 Hz), 2.15 (3H, s and 1 H,

m over 255( 1H m, 2.84 ( 1 H m, 3.20 (3H,
s)) 3.47 (2H, d, 8 Hz), 3. 77 (3H, s), 4.20 (2H, m, 4.35 (1H, d) J = 10
Hz)502(1Hq3:7|—|z)519(1HdJ:10Hz),5.40(1H,d,J:
17 Hz), 5.87 ( 1ign, 6.78 ( 1H) s), 6.84(1H, cd, 2 8 Hz), 6.90 (2H, m,
7.00 (2H, m, 7.2 @,770(1Hbrd) 8.32 (1 H br d, J

= 7 Hz), 10.85 r 53. LRVS (t her nospr ay) v %‘(base peak, M),
680 (M\a'' . (KBr disc) 3310, 2970, , 1640 1537, 1481, 700
ciri' 02 WD 991 35124 74 P /EP

7.85;-N, N O6 requires C 71 2%;

.
to the ; g T2R™N HPNHT ST
nmet ho /?\-rpherw B-V ] &g~ o} car bonyl )prop’l)ﬂ ] ;,T{gb t hoxy- 2- net hyl bi phe
n- 4yl i%rdpyl } BCNén3- pr openyl oxy) but anedi ani H& ng, 0.58 mml) was

reacted with amonium formate (3C6 ng, 5.80 mml) in ethanol/water (4:1) 10
milp urdehuqoaicﬂmdidcr(#EaigaOﬁﬁmdl) was fidded tb asoliitibn ofdrthwdroms hitdrogylamire r esi due

gor adverpehiondt (14708, G50 sl manbyormis metanal 1 WYt nidogenat oy N1 - [ ( 1
S~ 2, 261‘4;?%?&61% lI fte x(nn{nu[c(wajsrsm'rc@f&%t.bﬁ)éﬂd fintEYag rapi iy bl gflhatPof Arbocel

carbony

( N4- hfiltenaid) w?sh{rig with anlp@trdusmyetRanod (hyllh. (ﬂm-ri-({%(B-]Qym@Hchjbl}Banedi am de
( FS? P A PR 1 1 0, rglrgestﬁyfsqoy'm-l AP0l R L2 Gmethy S S€ Phase
*S  ({[(1R)-1-phenylethyl}lamino}carbonyl)propyl]jpentanamide (Preparation 24) (123 mg, 0.20
mmol) in anhydrous methanol (1 mL) was added to the mixture at 4°C and stirred for 15 min.

6~ Found C, 70.89; H,
, N, 6.39% b) According
-( {[( 1,5--25

The mixture was warmed to room temperature and stirred for 9 h. The solution was

concentrated under reduced pressure and the residue purified by column chromatography (C,,

silanised silica gel (40-63 p) eluting with methanol:water = 3:1). The residue was azeotroped
20  with ethanol, then ethyl acetate and triturated with diisopropyl ether to give the title

compound as a non-crystalline white solid (58 mg, 48%). No distinct melting point.

R, 0.11 (dichloromethane:methanol:conc. aq. ammonia = 90:10:1)
&, (400 MHz, DMSO-d,) 0.92 (9H, s), 1.24 (1H, m and 3H, d, J = 7 Hz overlapping), 1.38-
25 1.54(3H, m), 2.14 (3H, s), 2.40 (1H, m), 2.48 (1H, m), 2.70 (1H, m), 3.76 (14, t, J = 7.5 Hz),



15 8H (300 MHz, -methanol-d,) 1.03 (9H, s), 1.51 (4H m, 2.16 (3H 34, _am?
1 H, m overlappi ng), 2.35 (1H, dd, J = 8 and 13 Hz), 2.48 (2H, rr) 0 A%
(1H, %véig s?i'(i‘ s), 3.58 (2H, d, J =7 Hz), 4.40 (1H) s, pcT/opdidssdsH, t,
J = Hz) §31%H "s), 6.80 (1H, d, J = 8 Hz), 6.89 (2H br d, J = 8 Hz),
6.97 (1H, s), 6.98 (IH d, J:8Hz) 7.15 (3H, m, 7.27 (3H, m. LRVS
(thernmospray) mz = 618 (Mli~) 20 V' (KBr disc) 3290, 3240, 2960, 2930,
1644, 1531, 1481, 1226, 703 cni'. Founé C, 69. 06; H) 7.80; N, 6.65;

(25 b S0, Srscs bl Fhouipeniehan o S7el it fad s Bk WBhict T de.
o6 sz)c 7%26@{ %)Cﬁl4gTﬁ"§ ?l‘zgﬁ?ﬁtﬂﬁTmrﬁ&J%U? FTRT BT 48 5124

PCT / EPQB/J%HE) 7526()1H|\|s)( D801 Hymy 8.200QH) dyJ ¥ -71¥z) 8. 8¢ {Idh b 6] i10:56 (EH, br
hydrochl oride (35.47 g, 185 mml) was added to a stirred m xture of
tert-b® vyl N[(15'}-2,2-di rrethyl 1 carboxy) propyl Jcarbamate {34.7 g, 150

197$) (M@%&m}%@’@ "3{%1 d(fsé;(bfg%gér%bwc()azol e E)?/gr a?ge?]ZZ.C(B)erug; ’

165 mmol ) i n anhydrous di chI ororret hane (350 nL) under nitrogen at 4C. After
1 h, (R (1-phenyl)ethylamne (19.14 g, 158 nmml) was added, followed by N
met hyl ol i ne (16.7g, 1656%d%). At%30anot MBO.G min, the mixture was

1 xtur e e DR o8 i dh hhssur 375 har 11 1T oned. bet ween

ethyl acetate (400 nL) and water (400 nL). The organic :0 layer was washed
se guentl ally with 5% aqueous citric acid (2 x 400 nL) and sat ur at ed aqueou§

Pum bi carbonate (500 mL)) dried (MySO, ), and concentrated under reduced
pr essur. Tlg esidue was triturated with diisopropyl ether, fi | tered and
dri ed & @2, 5~-tert-(butoxycarbonyl)am no- 3, 3-di net hyl -

[ (1R) 1 ' 4 Sei.d. 15

i p. é%??%‘g‘“ (O BB Siheihyibhelfprord- W‘%M“’??"’"Zﬁ 700 M,
CDCl, ) [(192,3-8immethyl-11{[@R)Sphemleth§ldmirceArbdnylpropyl]bitanediamitde, 1H, br d),
5.04 ( 1 H pentet, J =7 Hz), 5.15 ( 1 H, br s), 5.84 ( 1 H br d), 7.26
(SH, conplex). LRMS (thernospray) mz = 335 (M~f') 70 FTI Rv""~ (KBr

di sc) 3340, 3280, 2980, 1713, 1696, 1642 1179, 700 ciri' Found: C, 68. 30;
H 9.08; N, 8.39; NzO requires C, 68. 23 O 4 N, 8.38%. 25 b)
(2S~-tert- (But oxyearbdnytgen no- 3, 3- di met hyl - CONH,

[ (1R) - 1- phenyl etq but anam de (46.4 g, 139 was dissolved in a

cooled to dC encu;hl ori de was bubbbedgt’hrough ¢je sol ution with
stirring um teq solutign VBS, ; H\}Et ing stirred for 4 h
at 4C, tq%"? Iti gn Was centrat ed "onder: ruc-_edup re- The residue
was tridarf edHWCOQt her?and 30 filtered To q:vﬂécﬂ, | e conmpound (38.0
g, 15009 .

According to the method of Example 19, (2R)-5-{[4-(3-carbamoylphenyl)-3-methyl]phenyl-
2-[(45)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-N-[(1S)-2,2-dimethyl-1-({[(1R)-1-
phenylethylJamino} carbonyl)propyllpentanamide (Preparation 26) (126 mg, 0.20 mmol) was
reacted with hydroxylamine at room temperature for 13h. The solution was concentrated

20  under reduced pressure and the residue purified by column chromatography (C,, silanised
silica gel (40-63 p) eluting with methanol:water = 3:2). The residue was azeotroped with
ethanol, then ethyl acetate and triturated with diethyl ether to give the title compound as a
white solid (74 mg, 60%).
m.p. 85-100 °C

25 R;0.04 (dichloromethane:methanol:conc. aq. ammonia = 90:10:1)



3 0 MAY 2002 WD 99/ 35124 76 5 10 1S 20 25 Rf 0.46 (hexane/isopr opangﬂ]%@ ?[]02
ag.. ammonia = 80:20:1 ) PCT/EP98/ 08565 8H (400 MHz, db DMBO 1.03 ( ?
-137(3HdJ:7Hz)350(1HdJ 8 Hz), 4.94 (1H,

Hz), 7.2vQ@935124 3 =8 Hp), 7.33 (2H, t, J = 8 Hz), 7.39 (‘%ﬂ#‘?’%’“#s

Hz), 8.10 (3H, br s), 8.88 (1H, br d). LRMS (thernospray) mz = 235 {IVH)
FTIR vm x (KBr disc) 2960, 1674, 1557,__150S, 700 cmis Found: C, 61.98; H,
8.71; N, 10.09; C, 4Hz, N, O HCLH-O requﬁ?es C, 62.09; H 8.56; N, 10.34%
Preparation 2. ten-Butyl

(3R) - 3-&,{(p00 BIHZ DMBORE) 0914 {9H(80{ L lﬂblﬂmbm%lélw I=] AHE M¢mh®)wﬂ 433r opyl ] am

i no} car baonyl ) hex-5-enoat e CH QO CH H(~ ---
~C ~. ¢FH, myog-H(3H, 5y 2c4<u131 2,50 ({3 7). 2170 CLE oy 336 (TH, 1.7 27 1), 4.36

st i1 (A L 0 Bkl o0 e PRy SaRTYs 3 8 bR b 10 2“'23."& °

(A L. Gaslrbbem, m§7u4(391ndgr72@(m,:ﬁ)ea134(&1 $01.9¢(1H, B, J = 1HAK7.48 (1Npan,
Wor|.d Patent W96/ 16027 (1996

(3.80 g, 17.8 nmol ) _and
~1- By didok - 77Hak 582 Bs . Tz 40 %2” 814, %1@-.82 (Wot.y 5 hHahA\A$r(dHss), 8.26

di et hy, tr,ogen at 4C. After 1 h,

(25~-a rﬁﬁbd?%ygf%fg?/% rqg%r&)(wf henyl et hyl ] but anam de hydrochl ori de
( Prepangnsn thjen)aé é@n@z—lgl'ﬁ(mmg)') vvas added, followed by _

di i sopr opyl et hyl am ne (2.42 g, After anot her 30 mn) the

m xt ur Fomad: al | owed to war f.165.3500m tHa 2t ur &, 8&% er 17 h at room

t enper h ur e, centr, _unde ed pressure, and
partlt?%#iSNéifﬁéghﬁiFﬁyvéﬁgégéﬁe (46€Eﬁ§5 andEQéﬁng(400 mL). The aqueous
| aygr was saturated with sodi um bi carbonate and extracted with ethyl
acetate ( 2 x 100 nmL). The conbi ned organi c sol utions were concentrated
under reduced pressure, the residue was dissolved in ether (500 nmL) and

washed R/gAY 2002 WD 99/ 35124 77 PCT/ EP98/ 08565 with water (3 x 200
m.), dﬁ"@&'l( !S‘O-) and concentrated under reduced pressure. The résidue

180 | " RS AR A2 MBS phedyih Aardfie) clrbGEI- U Linddiyif 101t YT (SR -3+

car bo npbbwlmnidoamrboﬂl]{qshnmI,vb-(?lephéiyl)phaiﬂ]I(eﬁat?d]c @cid38%, as a
colg)url ess solid. 5 mp. 123-126 C. R . 0.16 (hexane:isopropanol = 98:2)

According to the method of Example 1, terr-butyl (3R)-3-[({({[(1S5)-2-methoxy-1-
phenylethylJamino} carbonyl)-[(1S5)-2-methyl]-1-propyl} amino)carbonyl}-6-[3-methyl-(4-
20  phenyl)phenyl]lhexanoate (Preparation 28) (700 mg, 1.14 mmol) was treated with
trifluoroacetic acid in anhydrous dichloromethane at room temperature for 4 h. The residue
was azeotroped with toluene (twice), and recrystallised from diethyl ether to give the title

compound as a colourless solid (506 mg, 79%).

25 mp. 141-144°C.



8H {400 MHz, CDCl,) 0.97 (9H, s), 1.39 (9H, s), 1.46 (3H, d, J = 73'#?4)\”002
2.06 (IH dt) 13 and

6. SHz), 2. 09 II—%E? 2.31(1 H dd, J=I 5and3Hz), 2. 71(I1H, m, 2. 77(| B eHdsbddst H d,
J-lOHz}V%’ (1H,d,J=10Hz),4.94(1H,d,J=15Hz),5.05('1
H pentet, J =7 H), . J 542 ( 1 H m, 595(1H)brd), 6.36 ( 1 H br
d)) 7.26 (SH, conplex). LRMS (thernnsigray) n z 431 (M—|') FTIR v""x (KBr
di sc) 2635, 2098, 1733, 1640, 1540) 1 1153, 696 citi' Found: C, 69.30;
H 8.96; N 6.54; CZSH gNzO requires C_ 69.74, H 8.90; N 6.51 15

Pr epar ;Rﬂo&s (gentmthﬂu{c te:acetic acid = 50:50:1)

e R A B B

99/ 35| 24y7 = ~ | /| HC
Cj{_ﬁ_{ R), QH,M %{H*o&eﬂﬁ s"Hszl 18"('31@ §, Mﬂdgﬂ wzlﬂ%g H,)Izc g%&% ﬁhﬂ* SRR
CHH 13.20 qawsﬂa%t @y, & Jn=f SUSLHzé, 4)20 (iaH Itk &ri'lza,o‘e@(hﬂé'l @52=rs He), 94mol ) and

hoebon 0B P %@Mhmhfmgm 129, 79 Pcmp s QFE Y 53 808011 o

creany | pure gyred. This suspension was added via Pasteur

pi pettéﬁf}o&)g s??rﬂ'@ ‘1@'[@{I on )oftert butyl (3R)-3-({[(1Sy-22di nethyl-1-(
{[(1R LRMBch)thﬁddedy])ﬁﬂtﬁoSi%(M@T)yl )pr opyl ] am no} car bonyl ) heX- 5- enoat e
(Preparation 2)(861 -nmeth -4 phenyl br onobenzene (M

Gomber doupt, | " Perv § A 5éhem 04,1926, 48, 1372-84, and see
al so Pr, atd OR) gm mol ) o riethylamine ( 1.28 ni,

9.29 n‘r’rcie;f "]ie?t(ljsgg%@lgéo%ﬁ%gtom ?Ifﬁl%eg ( 15N|‘r§) l{nder nitrogen. The m xtur
wagopurged with nitrogen, then heated at reflux for 24 h. The m xture wa
poured into ethyl acetate (200 nlL) and washed with saturated aqueous sodi um
chl ori &&amplg22.00 nl), dried (Na, S04), and concentrated under reduced

f f.l ash h h di ent
0l it oo B A ARH S Getry b dlam i B bl iFH Ty (20 Sty
(3R, SEpheﬁyl@(ﬂyi]J.ﬁ.&o}%aﬂsddﬂym%-Whre&:gé-ﬁ-bmyl)’lpmhynuéﬁhmél defd)i no_}
car bonyl ) propyl’] am no carbonyl)-6-[3- - (4- phenyl ) phenyl ] hex- 5enoat e

as a colourless foam (1 91 gm 69%. 'H NIVR suggests that two al kene
i somers, the PCT/EP98108565

15
According to the method of Example 1, terz-butyl (3R)-3-({[({[(1.S)-2-methoxy-1-

phcnylethy]]amind } carbonyl)-(1S5)-2-phenylethyljamino} carbonyi')-6-[3 -methyl-(4-

phenyl)phenyljhexanoate (Preparation 30)(920 mg, 1.39 mmol) was treated with

trifluoroacetic acid in anhydrous dichloromethane at room temperature for 4 h. The residue
20  was azeotroped with toluene (twice), and recrystallised from diethyl ether to give the title

compound as a colourless solid (665 mg, 79%).

m.p. 152-157°C.
R, 0.27 (pentane:ethyl acetate:acetic acid = 50:50:1)



3 0 MAY 2002 WD 99/ 35| 24 PCT/ EP98/08565 79 5 _J 15 25 (5~ and (4~ were al so
present. The nixture of al kenes was taken onto the next step (see b, 30 MAY 12001
- below). R . 0.52 (dichloronethane: ethyl acetate = 9:1 ) S
CDCl , ) (f oWONME54~ i soner). 1.00 (9H, s)) 1.39 (9H s), 1.?94@98’845?5\1 =7
Hz), 2.25 ( 1 H m) 2.40 (2H m, 2.60 ( 1 H dd, J = 9 and 15 Hz), 2.71 (
1H m, 420 ( 1 H d, J =9 Hz), 5.92 (I H pentet, J =7 Hz), 6.04 (2H,
m, 6.35( 1 H d, J =14 Hz), 6.51 é 1 H brd, 7. 1 9 (1 I1H conplex),
7.36 (2H, t, J =8 Hz). b) A solution of tert-butyl (3R 5-3-{ { [( 1
S~- 2, 28,0400 NfilE,-DMSO-d ) (.30R).501(4ph ey 2.¢6 34 ,) 2. b (TH, am), B3OV Hpm) 243 am no }
carbonyl )-6-[3-nethyl -(4-phenyl) ph | ].hex-5enoat e .91 g 3.2 mmol) in
et hano&}%’g@’ &rﬁ)z (M@Ldegnﬁ‘g‘e%g%m mi)@g/oléégﬁaﬁi %nzré Qjﬂéﬁér" 2%)]&[?)(41% nmg) at
3 bar C T i xtyL Seoulcter t ) filter aid
and co(j]lcli:lféir(\l ’rgatgegﬁdu%'ggk )’r4é%g?d)éb$e§su é6't§g(glﬁvr§9t7é¢b{@§8?’;)ﬁ'?§ %J-SS-( {[( 1
S~- 2, 2¢18Hyebmyplex)l 7.40 (RH, th),R).081(1 Hh dny+ &t bik), 820i(1H, ¢, Jcas bayyll2)qs @By bt am no }
car bonyl ) -6-[ 3- et hyl - (4phenyl ) phenyl ] hexanoate (2.07 gm 108%, as a
colbur$less foam which was taken onto the next step without purification
(see 1 Ry 0.5 i oronet hane: et hyl acetate = 9:1) 8H (400
MHz, %&B’?@Wéﬂ,m}%,%ﬁ%ﬁ?}w, s), 1.47 (3H, d, J = 7 Hz), 1.52 (411,
conpl eRdund2. 20 (3H, sE, 79029 ( H,éd6;m) . N586%4H) m, 4.16 (1 H d, J =9
Hz)) 5.05 ( 1 H, pentet, J = 7 Hz), 5.97 (1H, br d), 6.42 (1H br d), 6.93
(1H, dCsH.N,0; taghiress. G572, s)H, 67987 (1R, 462% = 8 Hz), 7.23 (8H,
conplex), 7.36 (2H, t) J =7 Hz). . LRVS (thernpospray) nfz = 599 (MH)
Found: C, 75.86; H, 8.44; N, 4.b0; C BHSNzO, requires C, 76.22; H 8.42; N,
4.68% Exanpl e 33 / Preparation 4.

(3R)-6-((3-Chl oro-4-phenyl )phenyl j-3-({[ (1§ -2,2-dinmethyl-1-({[ (1Rl 30
- phenyExammplej23mi no} car bonyl ) propyl j am no} car bonyl ) hexanoi ¢ aci d 3 0 MAY

0% g bR RS © 87 2 © SR Ll o)
- " ~ =
2% O pfbamiaf ol e .S 1 0 )

and t rphen3l)pheiyl]zivemgit aciddydhechdoride.
15

o (T, § o :

HC7No N\)LN ' N T W N NS

e e 2N 0 e o
HC et HC cHiTe

Hydrogen chloride gas was bubbled in to a solution of terz-butyl-(3R)-3-({[(1S)-2,2-dimethy]-
1- {[(1R)-1-(4-pyridyl)ethylamino]carbonyl} propyl}amino} carbonyl)-6-[(3-methyl-4-

20  phenyl)phenyl}hexanoate (Preparation 31) (285 mg, 0.47 mmol) in dioxane (15 mL) under
nitrogen at 0°C, until saturated. The solution was stirred for 3 h at 0°C, then concentrated
under reduced pressure. The residue was triturated with diethy! ether to give the title

compound as a white solid (390 mg, 88%).

25  m.p. 132°C (dec.).



5 (61 ng, 0.2 nmml) in anhydrous acetonitrile (1 nL) was sonicated ?t[] M Q002
tenperature for 1 mn until a creany-col oured suspension fornmed. This

- suspensi on, %a\g{ged via Pasteur pipette to a stirred sol ut ippprpbsiosses
tert-butyl %@ )3 -({[(1,5~-2,2-dirnethyl-1-({[ (1R =1

phenyl et hyl ] am no} car bonyl ) propyl ] am no} car bonyl ) hex- 5-enoate (Preparation
2) (861 ng, 2.0 mmol), (3-chloro-4-phenys~henyl trifluomethanesul phonate
(Preparation 9) (740 ng, 10 2.2 mml), and tciethylamne (420 ~, L, 3.0 mmuol)

in anhydrous a e onitr.'le 3 nL) und rogen. The m xture was purged
with ni gﬂf@g‘ér( %‘i‘?‘*ﬁ%h é‘fe“rcéﬂ '% 3?1; Further quantities of

L7 1) uoPBR e CPARDITR (57, £30715R '3F§’ R i

mol ), pRl2l40d2. Gmmehﬁtz%‘i(ﬁﬁ ﬁﬂ,z 90@-14‘5, Iﬂ)’,fﬂBp (&Hﬁd J =10 HZ) 5 16 (lH pcntct J
tri-(2- rret hyl phe Héphos
cont i nu&d’ Hak 336f hZH WD@W%M?Hr@)VVa%OG%FQd? ﬂ?lﬂﬁaéﬂhyﬂoéégt @»tJe (

100 di I 50 nL
ari en { TR T8R4 b 0en f A E SRR P U A LB 1R, 57 due s
purifi ecn,msf(dhaﬁﬁb@mwmiegsmm{()el uting WI t h toI uene: ethyl acetate = 9:1

) to give mainly tert-butyl (3R 5~ 3 0 MAY 2002 WD 99/ 35124 81
PCT/ EP9&p08665 6- [ 3- chl or o- (4- phéngbYighenyH, 728 { [N, 6,78~-2, 2-di net hyl - 1- (

f:ag éoﬁy@“{%ﬁ@ gﬁ{;ﬁ%@%&r‘q@?ﬁ%uﬁ"g@?@%éﬁ]&.{fgﬁl ﬁgl, n%%g?% H nnmr suggest ed

that two al kene isoners, the (5~ and (4E~ were al so present. The m xture of
al kenes was taken onto the next step (see b, below. S Rr 0.14
(t olGenExanipl¢ 2ecetate = 10:1 ) 8H (400 MHz, CDCl,)(for the (SE) isoner): !

?' ?6H( 95@ f@rml %ﬂinﬁegifﬂ f%lilR]Tz‘%sﬁzﬂey'gfthwm"zols&rbez-xl)mparu-(Nit iy 9mand21§6
H_Z) 2. Z§d£ )-}(ﬁ)iﬁiap83-%%t£y11(4-g£>9he?ylfﬂheuyg:(pﬁoﬁ?l B:gﬁn&ﬁa:g d%SH pe“geg > . "

d, J :15 Hz) 6.4~ ( 1 H br d), 7.18 (8H conplex), 0737(SH
conplex). LRMS (thernospray) mlz = 617 (M—|) b) A mxture of tent-butyl
(3R, SE} - 6-[ 3-chl oeay (g rret hyl -1 15
({[(1R) - 1- phenyl ¢ dgy Bonyl ) hex- 5- enoat e
(936 ng; - 1. S2 @ de (1.41 gm 7.60 mol)
in toluene (15¢m refluxfor 4 h. After

was stirred under nitroge

bei ng cool gd, Ahe mixtyre was diluted w d‘ m.), and washed with
wat er (50 : (N h A ochl ord® aci d (5p s rat ed agueous sodi um
chl ori déo( 5¢ ) 1 SO0Zy " &nd Hewticent f SNeduced pressure.

A0 The resi due® r| by fl ash chronat@grqp&w ( dient elution with

hexane/ ethyl acétrfte) to give tert-butyl :C cH,

B AURAHE TR M R B }éghe”y' o
(é%lc?u; | E?’%%f‘%‘%‘“@“?‘ﬁé’@??@?@ ﬂ?’%’tﬂa 8’2(3_’3‘5@} ]?3' Féé’)&?h é@ﬂl 70 (4H)

conpl exhexadoisZcid (Breparatiod. 32) (X%hhg,r@.ﬂ rimb8) Wastieaated Wit OBallytlydraxyinind H,
0T atodd sy s e ey bt brtoipbybnt ). 205
(M+)  38om hot ethyl acetate gave N1-[(15)-2,2-dimethyl-1-([(1R)-1-(3-
20 pyridyl)ethylamino]carbonyl)propyl]-(N4-3-propenyloxy)-(2R)-2-{3-[3-methyl-(4-
phenyl)phenyl]propyl}butanediamide (219 mg, 64%) as a white solid.

m.p. 187-189°C
R, 0.21 (ethyl acetate).



3 0 MAY' 2002 WD 99/ 35124 PCT/ EP98/ 08565 82 5 10 15 20 25 c) tert-Bgti]yI
(3R) - 6- [ 3- chl or o- (4- phenyl ) phenyl - 3- ({[ (1ST- 2, 2- di met hyl - 1- ({[ ( 1R) ;M&AWZ
- et hyl ] am no} car bonyl ) propyl ] am no} car bonyl ) hexanoat e (665 %@é""% sg%m
was di ssoMEW3ISi4anhydr ous di oxane (30 nL) and cooled in a § bat h
under nitrogen. Hydrogen chloride gas was bubbl ed through the stirred-
solution for 15 mn until the solution_was saturated. The solution wa
stirred for 3 h, and then concentrate 7under reduced pressure. The residue
was di ssolved in toluene and concentrated under reduced pressure three
tinmes toq (400N Hez, OMBO-d 26.90¢d9H) y)hl Bh(3H,y6 0 1.5 He)] 1 420@Hath),) 2. %ﬁ}bfm)hexane
and ett]jllmacetate. The white %?}'3 I d was recrystallised frometh

acet at (3355 FplA (16 Ay 246 (Yym). 2RO (HF 9, £z, (P51 d, %Hz)m p.
154- 15 r A t f

(et her: 5‘ hex lg{é @g,‘?pgigt%%tjé]g}%ﬁ )?L?BBW’JBS 7@2(,&HCE§’O7D?8 %‘%Iﬁ I“§)’ Z)}%trst i al
exchang2Hpin)an32i¢1 Hyhn ) 7@0aRH, wi).s7.60 (185 mi)) 7.¥0 QBH (1);18.38) (1HIm3, B 4BHH, 4, ] J =
6.5 Hz), 2H, m%l.SzngH m, 2.39 (1H dd, J = 3 and 14 Hz), 2.53
(2H3 rr)—7§1‘§¢ié4§(u‘} 0.86 dHyshnd 14 Hz), 2.86 ( 1 H n), 4.36 ( 1 H s),
5.00 7.03 1H d J =9 Hz), 7.17 (7H,
conpl <(a>g') ?@?@gﬁ/ cosr%g 7 76 (0. (5H br d), 8.47 (O?SH, br ((:I). LRMS
(thernospray) niz 562 (M—I~) Found: C, 70.29; H, 6.98; N, 4.91;

C'H, 9C1Nz04 r equi resC 70.38; H, 6.98;, N, 4.97% (. Exanple 34 / Preparation
5. (3R3)-)({ [Accsydigg B}tbcmhpﬁl ofﬁx(a{npleZ N1-[(18)-2,2-dimethy)-1-([(1R)-1-(3-

%ﬁ?ﬁﬁnﬁxﬁﬁﬁi%@aﬁg PP DB Re IEr S B2 bl 035605 © I

e@y@h%%prbp%ﬂut&éﬂxﬂu@gglu xﬁ%‘O kS| mrﬂol) was rcac"fcd"@vn'ﬂl ?)xanofNﬁu@"~~l_8~C"l
foxmatc (230 mg, 3.66 mmol) in ethanol/water (4:1, 8 mL) under palladmm catalysis at reflux

HaCC

for 1.25 h. After work-up, the residue was purified by column chromatography (C,; silanised
silica gel (40-63 p), eluting with methanol:water = 4:1) and triturated with diisopropy! ether
to give N1-[(15)-2,2-dimethyl-1-([(1R)-1-(3-pyridyl)ethylamino])carbonyl)propyl]-(V4-

15 hydroxy)-(2R)-2- {3-[3-methyl-(4-phenyl)phenyl]propyl} butanediamide (122 mg, 60%) as a
white solid.

m.p. 112-114°C
R; 0.33 (C,, silanised silica, methanol:water = 5:1) -

"0 3y (400 MHz, CH,0D) 1.01 (9H, s), 1.46 (3H, d, ] = 7 Hz), 1.40-1.64 (4H, m), 2.16 (3H, s),
2.20 (1H, m), 2.36 (1H, m), 2.50 (2H, m), 2.88 (1H, m), 4.32 (1H, s), 5.02 (1H, q, J = 7 Hz),
6.92 (1H, m), 7.00 (2H, m), 7.18 (1H, m), 7.22 (2H, m), 7.32 (1H, in), 7.40 (2H, m), 7.72
(1H, m), 8.28 (1H, m), 8.48 (1H, s).
LRMS (thermospray) m/z = 559 (MH")

25  Found: C,70.13; H, 7.83; N, 9.48;
C33HN,O,0.33H,0¢0.33DIPE requires  C, 70.20; H, 7.80; N, 9.63%

Example 25.



HOC O ~CHH | ~ O CH~ H-C~~ ~ I~hC a) A mixture of palladi um acet at ez {j 3 1l
0.08 mmol ) and tri-(2 5 nethyl phenyl ~hosphi ne (50 ng, 016 mmol) was added
to a stirred solution of tert-butyl (3R)-3-( { (( 1,5~ 2, 2pgispbdiasbesl- ( {

[ ( 1R) - 1pweWI38R2Hy| ] ami no} car bonyl ) propyl ] am no} car bonyl ) hex-5-enoate
(Preparation-2) (700 ng, 1.63 mmol), 3-fluoro-4-phenoxy-bronobenzene
(Preparation 10) (479 ng, 1.79 mol), sgd triethylamne (340 ~L, 2.43 mmol)
i n anhydrous acetonitrile (3 nL) under®nitrogen. The 10 m xture was purged
with nitrogen, then heated at reflux for 14 h. Additional palladium acetate
(20 nyg, (¥4,33)-Dibydroapii- r(lsxm{dam;uypﬂe(ﬂ&l%ébm ne (50 ng) 016 mmol) was
added and the m xture was heated I % af _&Ther Si R After being cool ed, the
m xt ur epyridyReshylaminojearbonylipropyll{¢R)-3-1 Y49 washed with saturat ed
aqueous_sodi ), dr| ed (I\/gSO) and concentrated under
r educedP ﬁf%véﬁ’l%ﬁﬁlﬁ'f??gﬁ‘éé?” u%é\%/agkpurl fied 15 by flash chronat ography
(eluting with hexane:ethyl acetate = 9:1 ) to give mainly tert-butyl

(3R, SE~-3-( { [( 1f~2,2-dinethyl-1-( {[( 1R -1 phenylethyl] am no }

car bonyl ~r opyl ] am no } ar bonyl ) - 6- (3-fl uor o- 4¢cphgfoxyphenyl ) hex-5 enoat e
as a colourl ess oi At 't wo al kene i soners,
the (5~ and WO & \ P8/ 08565 (4E~, together

wi th the al kene apting material ( 109 wer@ 3 so present. The m xture of
al kenes was taken onto the nexk step (sge b beI 0. 24 (hexane: et hyl
acetate = 1 ¢ 8 (0300 MHz, —GBGCk- ) (f or [t hf |so’her) 1.02 (9H, s), 1 40
(9H, s), 1. :6Hz) 5 2. 26 , N2|40~(2H n, 264

H, dd, J ‘z’H%'iZM 1H, °423,é|\H #N = 10 Hz),

1 H, pemc; J‘B’D&i 5.98 ( 1 H, nsoz,c(cm, brd),630(1H J
= 15 Hz), &'s0 'ZiHc'*sbr d), 6. 94 (3H, n), 7.07 (2H, conplex), 7.27 (8H,
conplex). LRMS (thernospray) mz = (M) 10 b) A solution of tert-butyl
(3R}-3-( {[( 1ST-2,2-dinethyl-1- R) - 1phenyl et hyl ] am no}

car bonyl ) propyl ] am no} car bonyl | uor o- 4phenoxyphenyl) hexanoat e (949
ng, 1.53 mmol), ammoni um forng ¢474 ng, 7.51 mmol) and 10% pal | adi um on
charcoal (100 ng) in nethanolf (10 n.) was stirred at 20C for 16 h. 15 The
mxture was fiPtered through”Ar boeI c¢hilter aid and concentrated under
reduced- pr esstre* The, [ 88N ed in ethyl acetate and washed

w th saturated aqueous soda,p ch; oriﬁrl ed (MyS04) and concentrated

under reduced pressure to gi t‘rbutyl (BR-3 ( { [( 1
S~-252-dinmethyl-1-( { [( 1 R- 1 enyl et hyl ] ami no } carbonyl) propyl]am no }

car bonyl )S(Jg @Wﬁm&amgakenﬂégﬁwHﬂﬁf&q{?&ﬁé@oﬂﬁﬂﬁtm}z&?(&c , TR

col ourI onto the next step w thout
puri fi cai o, b&écrﬁhtaﬁsxﬁ@mea(x)amaﬂmcxmmoﬁm racedni¢ amxm[qm&w (350

(E)S gSHS;l(_)I 20, %@01 i conl;ase g/aabbc(rgtg(i %yrfhss vrgg'ﬂeoztgﬂ‘am altigm géce(ss iq %uH% d, k ‘113
T Uil e ity 4D
( 8H10 COIdMbmetZYe ThéRehBemay hsadlimnedfitdy withbyt purification.
a) 7-Azabenzotriazol-1-yloxytris(pyrrolidino)phosphoniumhexafluorophosphate (208
mg, 0.40 mmol) was added to a stirred solution of (2R)-N-[(18)-1-(carboxy)-2,2-
dimethylpropyl]-Z-[(4S)-2,2-dimethyl-5-oxo-1,3-dioxolan-4-yl]-5-[(3-methyl-4-
phenyl)phenyl}pentanamide (Preparation 33)(198 mg, 0.40 mmol), (R)-(+)-1-(4-
15  pyridyl)ethylamine (49 mg, 0.40 mmol) and collidine (53 pL, 0.40 mmol) in anhydrous
dichloromethane (4 mL) under nitrogen at 0°C. After 1 h, the solution was stirred at 20°C for
3 h. The mixture was poured into ethyl acetate (100 mL) and water (100 mL), solid sodium
chloride was added to give phase separation. The layers were separated and organic layer

washed with 5% aqueous sodium bicarbonate (2 x 75 mL) adding further solid sodium



c) Trifluoroacetic acid (2 n.) was added dropwi se over 5 mn to a st i3r0rﬁﬂ 200
solution of tert butyl (3R3-({[(1,5~2,2-dinethyl-1-({[(1R)-1 30
- phenyl et hyl Jami no } carbonyl)propyl]am no } carbonyl)-6-(3-fluoro-4 30
MAY 2001 Wb 993534124 85 PCT/ EP98/ 08565 phenoxyphenyl ) hexan RIRERBDESGsy,
1.41 mmol ) in anhydrous dichl oronmethane (6 nL) under nitrogen at 20C. The
solution was stirred for 16 h and concentrated under reduced pressure. The
resi due was dissolved in toluene and c¥®ncentrated under reduced pressure
(twice). Purification by flash chromatography (eluting w th hexane: et hyl

acet at e; LC o= R d b ' um
(764" g CHSGH T bigadi Solition Nad drifitis, S0 ahl boffchRATRg iith: FyBed oyl 91
(400 M-iZhe téddue)wds pabified bly flagh chitoriftofidbhy (dradiént&TutionhitichexinezetiyHicktatel . 58
(1H m), 2.42 (3 H m, 2.68 (2H, m), 4,32 ( 1 H. d, J = 10@ 5,04 ( 1 H,
pent et , =P:ktorl:fls o gryes solig whigh wasptritprateds with gliisopropyl egher tp give (3532-[(4SB82 (2H,

o by, Foliflinisd) Sdbomatbd bt i BEL e ¢ 0 T

Pr epar apiAtylfsth ino} carbonyl)propyl]-5-[(3-methyl-4-phenyl)phenyl]pentanamide (104 mg,
(3R) - 3- ??%%T%&Zn Di_}rret th-pl-]()%]( ( 1R~1phenylpet hy?] am npo} car bonyl ) pr c%pyl ] am
no} car b8A%d)aga phitasold:l - 4phenoxyphenyl ) hexanoi ¢ aci d. WO 991 35124 3 0 MAY

2002 PCT/ E P98108565 86 5 10 15 CH O\_1 ' / CHs OOCHs ~~ CH3 0 O CH3
b) N\ --r ~HHHCOOH~I / HHCOOHI CH+ CH3 H3CC ~ H3C CH CH3 \

I O / pfHll169-Go@B ~ 0 O CH3

R; 0.10 (hexane:ethyl acetate = 1:3)

10 &, (400 MHz, DMSO-d,) 0.92 (9H, s), 1.34 (3H, d, J = 7 Hz), 1.45 (3H, s and 2H, m,
overlapping), 1.56 (3H, s and 1H, m overlapping), 1.72-1.82 (1H, m), 2.14 (3H, s), 2.40-2.60
(2H, m), 2.98 (1H, m), 4.40 (1H, d,] =9 Hz), 4.46 (1H, d, ] =9 Hz), 4.90 (1H, pentet, ] =7
Hz), 6.94 (1H, m), 7.00 (2H, m), 7.20 (2H, d, J = 5.5 Hz), 7.30 (3H, m), 7.40 (2H, m), 7.86
(1H, d, J=9 Hz), 8.30 (2H, d, J = 5.5 Hz), 8.58 (1H, 4, ] = 7 Hz).

15 LRMS (thermospray) m/z= 600 (MH").
Found: C, 69.04; H, 7.31; N, 6.68;
C,6HsN,0.01.2H,000.13EtOAc requires  C, 69.32,; H, 7.71; N, 6.64%

20 b) According to the method of Example 19, (2R)-2-[(45)-2,2-dimethyl-5-0x0-1,3-
dioxolan-4-y1]-N-[(15)-2,2-dimethyl-1-({[(1R)-1-(4-pyridyl)ethyl}amino} carbonyl)propyl}-5-
[(3-memyl—4-phény1)phcny1]pcntanamide (from a), above) (86 mg, —0.14 mmol) was reacted
with hydroxylamine at room temperature for 18 h. The solution was concentrated under
reduced pressure and purified by column chromatography (C,, silanised silica gel (40-63 p)

25  eluting with methanol:water = 3:1). The residue was azeotroped with ethanol, then ethyl
acetate and triturated with diisopropyl ether to give the title compound as a white solid (45
mg, 56%).

m.p. 100-110°C
30 R, 0.10 (dichloromethane:methanol:conc. ag. ammonia = 90:10:1)



HH~-ONHI \ ~HO~~1\ 30" C~OCH3 HCCa~HCC3a A ﬁ\ﬁjﬂﬁl
of palladiumacetate (20 ng, 0.08 mmol) and tri-(2net hyl phenyl)phospﬂ:d

(50 ng, O. was added to a stirred solution of tert- 0850s- 3-( { .
(0179 - SHR ny T( Petitbos
R) - 1phenyl et hyl ] am no} car bonyl ) propyl ] am no} car bonyl ) hex- 5- enoat e
(Preparation 2)(S78 ng) 1.23 mml), 1-'5 do- 3- net hyl - 4- phenoxybenzene
(Preparation 11)(384 ng, 1.3~nmpl), and triethylamne (300 ~L, 2.14 nmol)

in anhydrous acetonitri nder _nitro The_m xture was H)ur ged

it B S M, DV 0. S0 R (L1 96 16, oA SHid, U 7 Bz, oHsTGBRIT DT J6re

aaucous SRFEREDRF AP, 5240 (BEHF 295\ i e A6 R RERI L L T AR G,

reduced 3£031dE] = E@H&ﬁalatl{mv\p@mul*fﬂfﬁg 5)24tmsduems>maj eFIPHYm)e! uti ng
W th hexane: ethyl acetate = 9:1 and then 4:1 ) to give mainly tert- butyI

(3R SE~ ©9§ (2H, 0S7-20 (ZHod, et hy H2)-1.28 G R). 140 Iﬁ@ri,ym) gtady(1H, i n8.5)Hz),

carb m yl) henyl ) hex- 5enoat e
as a %%@%8% gl'%) ﬁgl)zti?ﬁ,_p m7§%§§e§s¢é? f%gp%p\%ﬁp? zne i soners, the -
(S~ and}(041§3 together with ¢l g8l kengy stay:ti ng Netgxial (1099 were al so
present. The mixture of al kenes was taken onto the néxt step (see b,

bel ow) . GEHIND60EKH0 ecquirhy |C,67A0at e H,3.48;) N,0.086 2002 W O 99/ 35124 87
PCT/ E P98/ 08565 8H (300 MHz, CDCl1,)(for the (SE7 isomer) 1.02 (9H, s), 1.26
(9H, s), 1.50 (3H, d, J =7 Hz), 2.19 (3H, s), 2.29 ( 1 H m, 2.44 (2H,

: ,2’?4(1Hrr)4.19(1H,d,J:10Hz),5.04(1H,
pentet)q%l’g ";p}ﬁlglz) 5.91 1H br d, 600 ( 1 H dt, J =16 and 8 Hz), 7Y
6. 330( 14, 3Sb,-thyfdrd:@-M)[(l.ﬁ-ZSZLd(méthﬁ-l-b{l{(ldi))-l-@-80 (I'H d 3 =9 Hz), ;
6. 87 (2H d J ﬁ) an |(38H conp_l ex). LRMS (thernospray)
mz = eﬂrmneshyy)annngmmqqy p5ePYl ZtR)t?u{3y -mgtayd-(

-3-({I¢( o‘t%i @ 1 phenyl et hyl ] am no }
car bonyl %%@lﬁ gnlg% ibc“;t? £+ 6- ( 3- et hyl - 4- phenoxyphenyl ) hex- 5.0
enoat e (615 ng, 1.00 mmol), amoniumformate (310 ny, 4.9 mol) and 10%

pal | adi um on charcoal (65 ng) in nethanol (8 nmL) was stirred at 20C for 16
h. The m xture was lelt ed through Arbocel f||t@|.r a#ch and concentrat ed
washed wi th satur gfeg

@ et hyl acetate and
concentrat ed unde

MySO,) and
‘ (3R-3-( { [( 1
115 ({[( 1Ry - phenyl et
carbonyl)propy am no } carbomd_)_.G (3-
(550 ng, 9

e resi due was ' d| ssol

$g¢

under reduced pressute

{ % ep W t hout
purlflcat&‘Zl 0.:5 (Nexane: et hyl acet 3: 1: ’SH 30D MHz, CDCl,) 1.03
(9H, s).ma 4l (84 Ty, 1.33-1.60 (4H, WA c.obsq-guf}ﬁfcﬂy other peaks), 1.50
(3H, d, J My v 4,16 (3H, s), 2.30 (1H, m, 2748 (2H, m, 2.S7 (2H, m,
426(1H d J =9 Hz), 5.10 ( 1H, penptet, J =7 Hz), 6.22 ( 1H, br d), 2%
6.44 ( 1H, br d), 6.77 ( 1H, d, FH= [ ), 6.86 (3H, M, 6.99 (2H, m, 7.
(7H, conplex). LRMS (therm)spra 2 615 (M") 25 c) Trifluoroacetic
acid (2.5 nL) was added dr opwi ser 5 mnto a stirred solution of tert
butyl (3R)-3- ({[(18) 2, 2-di yI-1- ({[ (1R~1 phenyl et hyl Jam no }

car bonyl ) propyb)] am no } c@rbgnyl)-g- (3,; met hyI 4phenoxyphenyl ) hexanoat e (550
ng, 0.9 mol —insanhydrouf d chﬂ(\)r/tkma (5 mL) under nitrogen at 20C
The solution was stirf@W fqr X hand c \ trated under reduced pressure.
30 The residue was dlluted%t%,ﬂydﬁoch ic acid (2M and extracted with
three portions of 3 0 MAY 2862 ch,

15 (R)-(+)-1-(3-Pyridyl)ethylamine was prepared by the method of J. Amer. Chem. Soc., 1973,
95, 811, by recrystallising of the (-)-tartaric acid salt of the racemic amine, [a],* = -20.1° (¢
= 1.67, H,0). The free base was liberated by dissolving the tartrate salt in excess aqueous 1M
sodium hydroxide saturated with sodium chloride and extracting several times with

dichloromethane. The free base was used immediately without purification.



WO 99/ 351 24 88 PCT/ EP98/ 08565 et hyl acetate. The conbi ned organi c sol utions
were washed with saturated aqueous sodium chloride, dried (MySO,) and( MAY 200
- concentrated under reduced pressure. Two portions of toluen d and
evapor at edwpo”df‘\?é the title conmpound as a yell ow gum (640 (?CWPSS/@QG?
contamnated with toluene and trifluoroacetic acid. 5 Rf 0.18 :

(di chl or onet hane: net hanol = 99:1) SH (%80 MHz, CDCl,) 0.99 (9H, s)) 1.44
(3H, m, 1.50 (3H, d, J =7 Hz), 1.57 H m)) 2. 15 (3H, s), 2 43 (3H, m,
2.71 (2H, n),443(1HdJ-10Hzé5 () entet =7Hz))
6.77 (2H) Ageogding p-the anetod-ofExample 83(83 0( 2R M-I(ls)r Gorbai)-22- J = 8 Hz),

1 A5 g b S o, 0 L

3R} 3- ?lﬁﬁ%l{isl?e cfﬁ%w d‘_{e(‘i’g@%?ﬁﬁ@ 33%(5490 10, 104 dﬂ%&%@éﬂ&edawm(g)lgggqo o

CH O O (GHhydidyl)ehyEnin e base otsong50 49 mmad) atybbmnemmtg&agoﬁs il_follawBd/by n

h 57.5 mmol ) dded t 1 f
i < B iR WG 9 B3 SHLTeaen of RGO ProCEh b HRSPISPY P SMS/BR- 10 L)

under ni 7 T : ce-water bath
For 10" G e Phoxd i3 GER5R SR MO LA (R G2 10 )
vas addq@ndwbdhs?lf}aﬁuwcﬁbmmwpﬂ'{@mahsm@ham)phmylipaitaz(aﬁizdd(lléswg opy!
malate (6.0 gm 27.0 mmol) in anhydrous tetrahydrofuran (20 ni). The

mi xt ur e €2%0 a5l whiseisalid. war mt o -20C and stirred for 8 h. The mixture was
then re-cooled to -78C and freshly distilled allyl iodide (2.75 nL, 30

mol } 3 0 MAY 2002 WO 99/35174 89 PCT/ EP98I 08565 was added dropw se. The
m xtier e mgps 17d-Tpged to warmto -40C and stirred for 36 h. The m xture was
poured into ice-cold 5% aqueous citric acid ( 150 nL), and extracted with
et hyl addt @4 (kexane:ethgl apetate THB) conbi ned organi ¢ sol uti ons were washed with

Feduced AL RRL IO D6 NS 1k (RS oo R BT Ry (et i ng
wi th hemﬂaﬁl@l 1 8631R! A 0 301 2QVeoigyel wsm_hgrm@ts}( fzsﬁss@mi (2s,

3S)- isopro droxy- 3-(2-propyl oxy car bon “hexenoa
76% (14: m),)z9543Hanpa4@sym,|d;w=omﬂzm4a(us,qHes@ﬁazastm(lahpemeta 151) 8H

oSt g g A9 RS g s,y Pl Gl gl 1 19 (1

Ho m., 48Bul, 4 F= 93z), $82Q0H(&H.= 9%.H; s@z (1H, n'ij§8dﬁ (1JH,1),18555;§1H d5J ( 1

H m; (peasaftrlbutabletothe m nor i soner) 1H

m, 2.79.5He). m, 3.06 (1H) d)) 4.40 (1H, m.
LRMS (thermospray) m/z = 600 (MH")

20
b) According to the method of Example 19, (2R)-2-[(45)-2,2-dimethyl-5-0x0-1,3-
dioxolan-4-yl1}-N-[(1S)-2,2-dimethyl-1-({[(1R)-1-(3-pyridyl)ethyl]amino} carbonyl)propyl}-5-
[(3-methyl-4-phenyl)phenyl]pentanamide (from a), above) (142 mg, 0.24 mmol) was reacted
with hydroxylamine at room temperature for 17 h. The solution was concentrated under

25  reduced pressure and purified by column chromatography (C,, silanised silica gel (40-63 )
gradient elution with methanol:water = 60:40 to 80:20) to give a buff solid. This solid was
purified again by reverse-phase chromatography(eluting with methanol:water = 75:25). The
product was then azeotroped with ethanol, ethyl acetate and triturated with diisopropyl ether
to give the title compound as a white solid (50 mg, 36%).

30 m.p. 85-95°C



LRVS (thernmospray) mz = 276 (M\H, +), 259 (MK'). 15 b) Et hyl 70 MAY 17001
trifluoronethanesul phonate ( 1.45 nL, 11.2 mmol) was added to a m xture of
(2S, 3R)-_and (523) 3S)- isopropyl PCT/EP98/08565

2- hydroxy“f? opyI oxycar bonyl ) - 5- hexenoate ( 14:1 )( 1.45 gm 5.6 mol)
and 2,6-di-tert-butyl-4-nmethylpyridine (2.88 g, 14.0 mmmol ) and the m Xture
was sti rred under nitrogen at 45C for 5 h, 20C for 18 h, and 45C for 24
h. The cool ed m'xture was applied to the top of a short colum of silica
gel and eluted with "'1 ethyl acetate. The fjl traie was concentrated under
reduced lb,rﬁds}tﬂdmhbrmnﬂhmemthm|®P@C¥%WPB‘§IT% Gt ogr aphy (hexane: et hyl

Sl A L e
N e o et 0 7 i el P e

( 1 H ' dHz), 4.94 (18, pnsndetﬁl%7liﬂ7)),,524@3'l(d§ =H.5 Hy), 680511, @)17¢4>(2é¥;1mh74£9 5 and

0 E‘sz)ma?a%, RO THRBH TR Gy} 28 my 8 Tl ), 381G P%‘f)(’f\H’

m xture I td3xy- 3- (2- propyl oxycar bonyl } - 5- hexenoat e
(500 30 %Ofﬁﬁﬁ?@ﬁ% 1)Fﬁanéﬁl ?tsﬁI%LIE’I hyzr oxi de hydrate ( 154 ng) 3.67 mol)

i n met happiMS\ahé&mosgray) m/z3= G144bése REKZM\OHONEEO24 90 PCT/ EP98/ 08565 (6 nl)
was stirred under nitrogen at roomte er%ure 1‘;\2 % , then concentrated
under reBowndd pressure. NVR SHo%d in te réxcti%on) so nore lithium

hydr oxi d 1) t hanglg =1:1 (6 nm) were
added, ﬁuﬂmﬂ{ag %%{%fé g@ﬂ‘g"g@ ?77e‘§jq’r:)o S%gﬂ?{)’nra ZOQﬁ %?e m xture was cool
concgntrated under reduced pressure, and S toluene was added and evapora d
several tinmes. The residue was dried over sodium hydroxide pellets in
vacuo, and then used in the next step without purification. 8H (400 VHz,
Ch, D) 1.15 (3H, t, J =7.5Hz), 2226 ( 1 H m, 2.40 (1 H m, 2,46 (1
H m, 3.35(1H dgq, J =9.5and 7.5 H), 3 .45 ( 1 H dg, J = 9.5 and
7.5 Hz) , gRaheid2t H d, J =7 Hz), 4.94 (2H, partially obscured by HOD
peak), 5.84 1H M. 10 d) To a stirred suspension.of dilithium
(2S, 3R) - W@thd(qudﬂﬁﬁlsh%ﬂ)@mﬂw!drﬂm -3-Bydrody-}-r om c, above) in
anhydrous_ tetr dr of ran at 0C was added
tr| flfuorBBE'Bt?‘gyﬁ Fﬂ'«?"i’%‘) Pﬁl)&gﬁig&é’\nqgé“&@ 4ixture was stirred for 4
and c ressure. Tol uene was added and
evaporat @g@iﬁra?ﬁ?%ﬂbugﬂ%m@“?gsul ting gum was dissol ved i n anhydrous
met hanol (2 nL) at OC and allowed to warmto roomtenperature overnight.
The sol ution was concentrated under reduced pressure, and the residue was
partitioned between saturated aqueous sodi um di hydrogen citrate and et hyl
acetate. The aqueous | ayer was extracted with two portions ef ethyl
acetate. The conbi ned organic solutions were washed with saturated agueous
sodi um chl oride, dried (Na=S04), and 20 concentrated under reduced press@
to give the title conpound (220 ng), as a pale yellow oil. A major inpurrty
was evident by'H NVR, which could be the (2S,3S) isoner. R . 0.3
(di chl or onet hane: net hanol : acetic acid = 95:5:1 ) , 8H (400 MHz, CD 0D 1.16
(3H, t, J =7.5 Hz) 2.32 (1H, m, 2.44 (1H mM, 2.95 (1H mM, 3 .42 ( 1 H,
dgq, J = 9.5 and ?.5 Hz), 3 .68 (m, 3 .74 (3H, s), 401 ( 1 H d, J =6
Hz), 4.94 (2H, r’r), 25 5.74 (1H, m. Exanple 36 | Preparation 8.



(2S,3R3-(((1ST-2,2-Dinetbyl-1-([(1R) -1 3 Y 200

phenyl et hyl ) am nocar bonyl ) pr opyl ) am nocar bonyl ) - 2- et boxy- 6- ( 3- nnoro-zfJ gé

- pheaoxypbenyl ) hexanoi ¢ aci d. i 3 0 MAY 2002 WD 99/35124 91 O CHsO : H

CHsCH O ovy9/&e0 O CHs HH-H : \ | r HsC ~ CHs CHs CHJCHPQI/EP9I8/08565

PCT/ EP98/ 08565 I \ OO Cis CHsO~ ~\ CHsCH= O~C/~ Cis / OIU HQCHs

a) ----- r CHSONHI \ CHCHOOCHs : ~C~s CHs | / O/~ CHs MsC CHs O

d O~OCHs HOf~~\ CHC~OO/~ CH6BsC cHs s 5 10 a) N

(Di met hyl am nopropyl )-N -ethyl carbodi i m de hydrochl oride (214 ng, 1.12

mmol ) was added to a stirred m xture of nethyl (2S

-4-enoate (Preparation H 0 nmg) 0.97 nmmol) and
er 1

ole (139 ng, |.02 Moy xhhydr ous
m.) under nitrogen at 0C h,
yl | but anam de hydrochl ori de

1- hydr oxy- 7- azabe
di met hyl f or mam de
(2S) - am no- 3, 3di
(Preparatiog 1 o U‘fl |.oWwed by

dii sopropyl gt hyl agi ng (0.18 ~T, 102 mu AL € iQtier 30 min, the

m xture vvafg_ | ety t ®Hwar m t o roomterg_e'atreé m h at room

t enper at -0t h&® paxture was concent mgd u g/l‘roaduce pressure, and
partitioﬂr%chbetMe H{édtfhyl acetate (50 rrLSHf and weker (50 nL). The aqueous

| ayer was saturated wi th sodi um bi carbonate and extracted wi th ethyl
¥ Opni ¢ solutions O

(Z76.ng, | .OZ ¥mol) waso adde

a) According to the method of Example 25(a), (2R)-N-[(15)-1-(carboxy)-2,2-
dimethylpropyl}-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-y1}-5-[(3-methyl-4-
phenyl)phenyl]pentanamide (Preparation 33)(150 mg, 0.30 mmol) was reacted with (S)-(+)-2-
5  phenylglycinol (41 mg, 0.30 mmol) at room temperature for 3 h. The mixture was poured

into ethyl acetate (75 mL) and washed with 0.5M aqueous sodium dihydrogenphosphate (2 x
50mL)(solid sodium chloride was added to give phase separation). The organic solution was
dried (Na,SQO,) and concentrated under reduced pressure. The residual oil was 1-1'ituratcd with
diethyl ether to give (2R)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-y1]-N-[(1S)-2,2-

10  dimethyl-1-({[(1S)-2-hydroxy-1-phenylethyl]Jamino}carbonyl)propyl}-5-{(3-methyl-4-
phcnyl)phenyl];;;:ntanamide (80 mg, 43%) as a white solid.

m.p. 206-209 °C

15 R, 0.33 (hexane:ethyl acetate:acetic acid = 50:50:1)
&y (400 MHz, DMSO0-dy) 0.95 (9H, s), 1.42 (2H, m and 3H, s overlapping), 1.56 (1H, m and
3H, s overlapping), 1.75 (1H, m), 2.16 (3, s), 2.48 (2H, m), 2.95 (1H, m), 3.55 (2H, m), 4.40
(1H,d,J=9.5Hz), 448 (14, d, ] = 9.5 Hz), 4.75 (1H, t, ) = 5.5 Hz), 4.84 (1H, q, J = 7 H2),



3 0 MAY . 2002 WD 99/35124 92 PCT/ EP98/ 08565 were concentrated under {gm\cg}m
pressure, dissolved in ether (50 nL), washed with water (3 x 20 nL),“dri e

. (NazSQO,)) .an centrated under reduced pressure. The resi rified
by flash &ﬂ%ﬁgf 4gr aphy (eluting with hexane: ethyl acet ate%ﬁ%@%ﬁ%‘o gi ve
methyl (25,3R)3-( { [( 1 §)-2,2-dinmethyl-1-( { [( 1 R -1-phenylethyl]am no
} carbonyl)propyl]am no } carbonyl) - 2et Qoxy- hex-5-enoate ( 181 ny, 43%, as
a colourless solid {single di astereorrlel6 by "HIVMR). mp. 131-134C. Rf 0.4
(hexane: ethyl acetate = 1:1 ) 8H (300 MHz, CDCl,) 1.00 (9H, s), 1.22 (3H,
t, J = 76.84X1Himxyd.Q03RH, ), 31e-(B1,3n)7 20 (2H3n),(7139 8k m)1244a52H3m}H7)80 2. 51 (

1H dt, 14 and .6 2.6 , 3.42 ( 1 H dg, J =16 and 7 Hz),
10 3.66 @JI'&"’ia,Egc?qS,ﬁ&ﬁhfé%QngJ(f%ﬁ?- ?69 (3 H,( s), 4. 05 ( 1H, ag, 3 = %
Hz) , - 4-ims%a?0%prﬁg)@z&mg(@:)04 ( 1H d J =10 H), 507 ( 1 H d)

J =18 Hz), b. pentet, J = 7 Hz), 5.70 { 1 H, dddd, J = 6, 7, 10
and 18 HEynd5. 42 (1H, br d),Cr70046;(| HHPR5H), 7.84.§BH, conplex). LRVB

(t hernospr = 433 (WH ")_15 b) ] Xture qf | adi um acetate (12 ng,
0. 05 %E}v%gi‘@ 3Eh MWFSh%gﬁ?;)ph an?éae (38‘1’@?{"{9. 10 mmol) in :
anhydrous acetonitrile ( 1 nm) was sonicated at roomtenperature for I mn

until a creany-col oured suspension fornmed. This suspension was added vi a
Pasteur pipette to a stirred solution of nethyl

2S, 3R) - 3- 15r 2, 2-di met hyl - 1- ~ t hyl '
éa][ Ibonill 5’>p§£)|[o Fﬁ"ré B {%%Wﬁé%wﬁﬁeﬁﬂg%gggée%’%%gq%ﬁh%lj) 96 rrgml ),
-fl uoroz4s pﬁ% , 1. mmol ), an
triethyl %‘%"ﬁ‘gﬁ%‘%}iﬁ 2 -Hﬁﬁégﬁl ll-{ﬁg%%glygﬁg}gcet oni '??i le ( 1 mL) under -
ni t rkdge nphehlylethiyi atnivice} cavbonyl)promd]- vl Ghmethyindrphenyl)phenylipettananiide (fedrh @y, f or 1k

h. After bei n& cooled, the m xture was poured into ethyl acetate (70 nli)
and wash#RPVRl ©f m80al Y wasireacted itiyhydsoxylamige at rogm igmpeeirafiiddds sodi um

chlorid o ' E'?&r sgm roffguced pressure.
The resie-gi‘{ljigvlvas pﬁ%{afoﬁgc&%ﬁﬁnggh C F@ﬁ%@%ﬁ% ap grag’gicg!l el ution with
ki S W R
, 3R, - 3- -2, 2- di met hyl - _ --pen&(ety am no
. i T 1

car bonyl §3;#® esidue was azeotroped with ethanol, then with ethyl acetate and

car benyl - 0-(3-f1 4ph h | ).hex-5:- enoat s _apake yell ow
Foaris, scbrialel A dioprdpit A BRE R YRS oS SRR G g sH83 o5
PCT/ EP98/ 08565 two al kene isoners, the (5~ and (4~ were al so present. The
m xture of al kenes was taken onto the next step (see ¢, below. R 0.36
(di chl oronet hane: et hyl acetate = 10:1 ) 8H (400 MHz, CDCl,)(for the (SLR
isorrer).ml.%)&_%)gﬁ, s), 1.16 (3H, t, J =7 Hz), 1.49 (3H, d, J 5 =6.5 Hz),
2.48(1!1?' , 2.68 (1 H m, 2280 ( 1 H mM) 3.26 ( 1 H mM, 3.69 (1

H, manq{ﬁO.UG(&chBV&ﬁétﬁﬂﬁixﬂ&hano&c&ﬁ.ﬁc}ﬁnﬁhogiho--éét()ﬂ(l)ﬁ)Hé%, 11.615 é é E’z)d’ajsz
, . ) ) an .

=8

/

9.5 Hz), 5.10 1 H pentet, J = 6.5 ,

( 180 d,8,)480 m&ugmsemwz (9H, s)bh.22i§1H, )0 5303H85 (3L, ni), D15 (3H, shi2.40 J =

). 7 03K 30, 2. 84 Y 356 ol 379 0K, 0= 9N s (1B, 0, T = 9.5 Hz) 475
(1H, m), 4.82 (1H, q, J = 7.5 Hz), 5.22 (1H, d, ] = 7.5 Hz), 6.9Q}(1H, m), 7.00 (2H, m), 7.15
(3H, m), 7.20-7.38 (5H, m), 7.40 (2H, m), 7.58 (1H, d, J = 9.5 Hz), 8.20 (1H, d, ] = 7.5 Hz),
8.80 (1H, brs), 10.58 (1H, brs).

25  LRMS (thermospray) m/z = 529 (base peak, M* - HONHCO)

Found: C,6791; H, 7.71; N, 6.58;
CiH3N;0400.67H,000.25DIPE requires  C, 67.99; H, 7.69; N, 6.70%

30 Example 28.



LRVS (thernospray) nmiz = 636 (M\H, ') 10 c) A solution of nethyl 3.0 MAY 2002
(2S, 3R, SEA-3-({[(1S)-2, 2-di met hyl - 1- ({[ (1R) - 1phenyl et hyl ] am no}
- car bonyl ~r opyl ] am no}
car bonyl )WQ-9885134y - 6- ( 3- f | uor o- 4phenoxyphenyl ) hex- 5- enoat ePEBESHYS6D. 566
mml) in ethanol (15 nlL) was hydrogenated over 10% pal | adi um on char coal
(60 ng) at 3 bar and 20C for 16 h. The mixture was filtered 15 through
Arbocel filter aid and concentrated uftler reduced pressure. The residue was
di ssol ved in cycl ohexane and evaporated (tw ce) to give nethyl
(ZS, 3R}(VH, 85)-Diliytiraxy2 Vi1 [e1s):2,2-dirfethy i 1-LR ER)-R9-dibstdro IH-Jidencn}
car bonyl ) pr opyl ] am no}
car bonyﬂlia@ne Q#W)d)m'epylhﬂr@-h{%ﬁem%@nyl)hexanoate (368 gm 105%, as
a col ourles ﬁ Zh’ B chas tak n onto t he next step without purification.

"20 R RReR3D é’°B¥ﬁ'§H Bedipmide. = 2:1) SH (400 MHz, CDCI,) 1.01 (9H, s),
1.19 (3H, t, =7 Hz), 1.49 (3H, d, J =6.5 Hz), 1.61 (3H, m, I .75 ( |
H nj, 2.58 (3H, m, 3.41 ( 1 H dg, J =10 and 7 Hz),. 3.61 ( 1 H dq, J
=105and 7 Hz), 3.70 (3H, s), 3.99 ( 1 H d, J =5Hz), 415 ( 1 H d, J=
Hz), 5.12 ( 1 H, pentet J =6.5 Hz), 6.38 (1H, br d), 6.83 (1H, d, J = 10
Hz), 6.87 (1H, d, Hz), 6.93 (4H, m, 7. 06x,( J 25 = 9.5 Hz),
7.20 (1H, m, conpl ex). LRMS (ther 638 (MN\H, +) d)

9

Li t hi um hydr oxi de dte ( 116 ng, 2.83 mml to a solution of
met hyl 30 (2S, 3R ({[(19)-2, 2-di et hyl - 0 MAY 202 WO
991 35124 PCT/ ER98/ 08565 94 5 iD 15 20 25 p | ]amino }

car bonyl ) p 1] gm 9o} —_— N

car bonyl) a h o ow3- f 1 uor o- dphenos (368 ng, 0.566

mol ) mqg ol :vat er =10:1 (5 m), . S stirred at room
terrperdbﬁr,g‘ f o, Z/E"“:The sol ution Wa‘s QU t r'mﬂge w th 5% aqueous citric
aci d and cohcentrated under reduced pressure. The residue was partitioned
bet ween et hyl acetate ( 100 i) 2% aqueous citric acid (20 nL); washed
W th saturated aqueous sodiumc @- (20 m.), dried (MySQO,), and
concentrated under reduced prqg It e. Purification by flash chromatography
(eluting with dichloronet hang®s®thanol = 20:1 to 10:1 ) gave the title
conpound (62 pg, 18% as a clourless gl ass, and sone m xed fractions.
These were coRbined and & efUriyfi € by— | ash chr omat ography (eluting with
et hyl acet aterneXangigraeNANgeH 1 to 50:50:1 ) to give the title
conpound (37 ng, 11 %, agy 3 . in.p. 185-187C. . Rf 0.23

(et her: hexane: acetic acid :@%Rﬁ*ﬁl) 8H (400 MHz, CD, QD) (NB sone of the
shifts are concentration dependant) 1.02 (9H, s), 1.15 (3H, t, J = 7 Hz),
1.44 (3M, d, : . - m, 2:68
e 2 , Ac&oaulz% idZt}.e m%th%@ ofﬁk&m;gll 25@?%12%%# 11331 g%:b%%ﬂ_-%%ﬂ ey,

4. 31 (ﬂﬂncthylprdj)ym]QZ—(GSh-Z,q-dlmeﬂayIFS-Idx;u 1,3:dig¥olard-yIp; [(£m961y(—4H d J =12 Hz),

e ( PhepSmalpenishinice gigortin Shpssfirmend 0 omopyies et v @-Choso
1648, ‘Indroinda{@0 g 930 nkhdif at 63 feitpefabitd ?Jr%tﬂ. %e?mxture was poured into

ethyl acetate (75 I;IL) and washed with 0.5M aqueous sodium dihydrogenphosphate (2 x

50mL) and 5% aqueous sodium bicarbonate (50mL)(solid sodium chloride was added to give

phase separation). The organic solution was dried (Na,SO,) and concentrated under reduced

pressure. The residual oil was purified by flash chromatography (gradient elution with

15  hexane:ethyl acetate =10:1 to 2:1) and then triturated with diisopropyl ether to give (2R)-2-
[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-y1}-N-[(15)-2,2-dimethyl-1-( {[(1R)-2,3-dihydro-1H-
inden-1-ylJamino } carbonyl)propyl]-5-[(3-methyl-4-phenyl)phenyl]pentanamide as a white
solid (135 mg, 74%).



(3- Chl or o- 4- phenyl ) phenyl triiiuoromethanesul phonate. ci ci HO ~ ~ -3 g-MAY 2001
CFr SO~ ~ Tri fl uor omet hanesul phoni ¢ anhydride (755 pL, 4.45 mol) was added

dr opwi se gver in to a stirred solution of (3-chl oro-4-pwﬁ§§}3§‘{@l (759
my, 3.71 M?gf%\%grl d Patent 97/20815) and anhydrous pyri dine pL, 9.65
mol ) i n anhydrous di chl oronet hane under 3 0 MAY 2002 WO 99l 35124 -

PC f/ EP98108565 95 5 10 15 20 nitrogen at OC. The m xture was stirred for
1.5 h at 0OC and then for 2.5 h at 20C. "The mi xture was poured into a

m xture of ether/hexane (200 ni, 50:50) and filtered. The filtrate was
concent rBt 846 (hexape:edyliacstptgsacetis apld = ¥e0d he residue purified by flash

chr omat ogr el ut | i hex ; fy &7 . { Ll

conpoun ?%@BQ%’Q 431;2 gﬁ% k%’(s‘il@g(}% Q?’ é 5@% é%m%)r le‘r?g%r @Us ar H’@gl(%k% r:1Z 20

st andi ng3gt, sy, 0% (1 BVRA! 266! (3H, Ry, 286\ EH M), 3095 (1 H'ni); 4.26(H4.Q, J R100H2)[4.54
(hexane;'j( 8H)E300 (R/Hz CDCI,() 7@27 (\1(H, dt)j, J (: 8 and 2(Hz), 7.29 ‘(a?H, br
s). LRVE1HEM)] w7212, 338 (1149, Jrr&Halk 4i82dhH1d.J = 7 Hz), 6.62 (1H, d, ] = 8 Hz), 7.00-

3- Fl yoro; 4- oxy- br onobenzene. FF OH~ O/ a, ~/ ~ [/ Br Agueous sodium
hydr oXi &eéQB{ﬁ'ﬂﬁE%Pg%ﬁ‘ 5.5 mmol ) was added to a nixture of -
4- br omo-gdydngor ophenol (0.96 gm S5cOigeml ) andy di,phenwiogpni um bromi de (
1.99 gm 5.5 mol) in water (20 ml), and the m xture was heated under

refl ux fORHANRO,e0f33EXOAereqyiresnol e@,)7381e read17.661 m xtNur438%s diluted with
ether, and filtered. The organi c phase was washed wi th saturated agueous
sodi um chl oride, dried (MJSO ), and concentrated under reduced pressure.
The residual dark orange oil was purified by flash chromatography (el uting
wi th hexane) to give the title conpound as an orange oil (1.2 gm 90%. }
0. 360 héYane)Agtdrdia@@o temetiBRI, Bxampol §, £2R)-24(4S)F2.8alinetyl-fjoxo-1,320 ( 1H, @

7.30 (31 m. 25 Prepatat gn AL | fAdosd e 4: phenoxybenzene. 3 0
yl]Jamino}carbonyl)propyl]-5-[(3-methyl-4-phenyl)phenyl]pentanamide (from a), above) (105
mg, 0.17 mmol) was reacted with hydroxylamine at room temperature for 17 h. The solution
was concentrated under reduced pressure and purified by column chromatography (C,,

15  silanised silica gel (40-63 p) gradient elution with methanol:water = 60:40 to 85:15). The
residue was azeotroped with ethanol, then ethy! acetate and triturated with diisopropyl ether
to give the title compound as a buff solid (60 mg, 60%).

m.p. 100-120 °C
20 R, 0.10 (dichloromethane:methanol:conc. aq. ammonia = 90:10:1) 0
&, (400 MHz, DMSO-d,) 0.92 (9H, s), 1.26 (1H, m), 1.42-1.60 (3H, m), 1.65 (1H, m), 2.15
(3H, s), 2.22 (1H, m), 2.40-2.62 (2H, m), 2.72 (2H, m), 2.80 (1H, ni), 3.80 (1H, t,J = 8 Hz),
4.30 (14, d, J = 9.5 Hz), 5.25 (2H, m), 6.90-7.45 (12H, complex), 7.62 (1H, d, ] = 9.5 Hz),
8.20 (1H, d, J = 8.5 Hz), 8.80 (1H, s), 10.58 (1H, br s).
25 LRMS (thermospray) m/z = 526 (base peak, MH' - HONHCO)
Found: C, 70.94; H, 7.50; N, 6.81;
C,H;N,0,00.33H,0requiresC, 71.05; H, 7.44, N, 7.10%

30 Example 29.



10 15 cH, cH \ O4\ O\ / 'I/ I/ PCT/ EP98/ 08565 Aqueous sodi um hydr @N@?ZUDZ
(33 n, 1M 33 nmol ) was added to a m xture of 4-iodo-2nethyl phenol :? .
- gm 29.9 mmol ) and di phenyl i odoni um brom de ( 11.89 gm 32 n wat er
( 120 nL)VVO&?{%FW‘he m xture was heated under reflux for 4 h &W’&%el ng
cool ed, the reaction m xture was extracted with ethyl acetate (4 x 100 niL),
conbi ned extracts were washed with saturated aqueous sodi um chloride, dried
(MgSO,), and concentrated under reduc¥d pressure. The residual dark orange
oil was purified by repeated flash chromatography (eluting with hexane for
t he fiE\¥4, 3SpDihydroxyeVi-HES)-22ddimethylie({i@SpRapethaxyslve the titl e conpound
as an oran e ojl m . 84% . . 8 he e) SH (400 WHz, CDCl,)
2 23 (B‘I'F“ 9‘ Y’el‘"@gﬂ"(}E’H"%By‘)er‘%l’y!i@5‘5i - '[éﬂ“é Pli( ‘{Jn 7.10 (1H, ), 7. 32 (2H,
, e(1H s). LRVB (thernospray) m'z = 310
(M—l) e"(a'} heﬂ%l#;roi)yﬂt ern- guty (2S, 3R3-Carboxy- 2-propyl - hex-5- eaoate to
cH ocH ocH o, OH~HCO~~1i,C0O O H C-OHOXC O HC O ~C O CH,
CH, | CH OCH OCHOdHCOOCH -~ H,C~OOCH, '-'~HCOI | = HOC O
HOC ~ OHC~ OCH CH CH 20 3 0 MAY 2002 AD #9h35124 PCT/ EP98I 08565 97
a) n-Butyllithi um:r(,z , 2.5Min hexanes, ' was added dropw se to
a stirred sol utign i sopropylam ne (0.73 | 5.6 nmol) in anhydrous
tetrahydrofuran m_) under nitrogen at -5 ter Ih t he sol uti on was
cooled to -70Crame™ N, N di met hyl propyl eneurea g M) was added. Then
a sol UtIO% of {2R)-2-[2-(tert¥5 butoxy}-2 ox et yI t 4-enoic acid (535
mg, 2.5 myol ){ im aohydrous TetT anydr ogUmnen dded dropwi se over |
5 mn keeprym reecti on tenperat E at -0 elng stirred for 1
h, i dp-ptopan 680 ngy, 4.0 éj aogtd r’opvvl se and the mixture was
stirred aeH,- 70 few, 1 h, then -40C for 2h and flnaIIy allowed to warmto
0C. Methanol ( 1 rrL) was added, and the m xture was partitioned between 5%
aqueous citric acid ( 150 nL) 8, .#and ether (200 nL). The organic |ayer
was washed with 5% aqueous citgigcAacild (75 nL), water (3 x 200 nL), dried
(MgSO,) and concentrated unde pduced pressure to give a pale yellow oil.
Purification by flash chromgt'oGraphy (eluting wth hexane: et hyl
acetate:ace~ipg acid = 80:2072) gaveg 38, 3R)- and (2R
3S~-3-[ (2- nethylprop- 2 ) xypar onygl - 2- (3 propen-1-yl)hexaaoic acid (472
ng, 749, as a col oHP¥HsY ol ereorreric ratio 97: 3.
OH O /]\CH;
HC cn,

5

a) According to the method of Example 25(a), (2R)-N-[(1S)-1-(carboxy)-2,2-
dimethylpropyl]-2-{(4S)-2,2-dimethy]-5-ox0-1,3-dioxolan-4-yl}-5-[(3-methyl-4-
phenyl)phenyljpentanamide (Preparation 33)(198 mg, 0.40 mmol) was reacted with (15)-2-

10 methoxy-1-phenylethylamine (61 mg, 0.40 mmol) at room temperature for 3 h, The mixture
was poured into ethyl acetate (75 mL) and washed with 0.5M aqiicous sodium
dihydrogenphosphate (2 x 50mL) and 5% aqueous sodium bicarbonate (50mL)(solid sodium
chloride was added to give phase separation). The organic solution was dried (N2,SO,) and
concentrated under reduced pressure. The residual oil was purified by flash chromatography

15  (gradient elution with hexane:ethyl acetate =4:1 to 1:1) and triturated with diisopropyl ether
to give (2R)-2-[(4S5)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-y1}-N-[(15)-2,2-dimethyl-1-({[(1S)-
2-methoxy-1-phenylethyljamino} carbonyl)propyl}-5-[(3-methyl-4-
phenyl)phenyljpentanamide as a white solid (172 mg, 68%).



- 15 Rt 0.31 (hexane:ethyl acetate: acetic acid = 80:20:2) - ~ - ﬁ%\ﬂg@z
MHz, CDCl,)(for 2R 3R isoner) 0.92 (3H, t, J = 7.5 Hz),1.34 (2H,

. (9H, s),

1. 58( 2H YO 88121, t | J=7Hz) , 2. 60(1 H, dt , J=6and8Hz) , 2. 74(1 H, 4t band? 5 Hz),
5,06 ( 1 H d, J =10 Hz), 5.10 (I H d, J =17 Hz), 5.74 ( 1 H, ddt, J
=17, 10 and 7.5 Hz). LRMS (therm)spray)6 n12 = 256 (weak, M), 200 {base
peak, MH - t-Bu) 20 FTIR v~"x. (film 5970, 1730, 1370, 1250, 1160 crti -~
.. b) The mxture of (2R, 3R)- and (2R

3S~- 3-[ (2- net hyl prop- 2- yI)oxycar bonyl ] - 2- (3propen- 1-yl ) hexanoic acids (97:3

f lved in 25 anhyd
et rany RO P et ) e dealE b SRR R S Ve 30 min to a stirred
sol Ut'0“8,.P(f4ObIMHtLEIDQl)§GP(9}D,Vs|)aln5(d H,tsmrsrsrqsntu)yi bagimurﬁ)(lgtﬂ(zﬁ f), 2.5M

i n hexanes, 48 mol) and diiso ropylamne (7.0 ) in anhydrous
t et r ahy d2.30 (3irs)(260 (A, )k 3-3068H, SShb6(2H, ds b= \ﬁ/ah},Z)aﬁt R M, d.d =w&iHa), ¥h0- 10C,

ool d 102 %@—?ﬁziﬁﬁﬁsﬁawd s RS A8 =m0 50 1. 4yr HEb. ' The

m xt ure {105y e ween 5%
AT i oy R SN St Db A R el
and et he@2H,20)0 ni). The organl c layer was washed with S% aqueous C|tri c
acid (SO nL), water (3 dri SO,) and concentrated under
reduced HQ'L% li“’émPéPr@YWza‘ SQM “Purification by flash

chr omat hy (gradie t.ion hexa yl acetate:acetic acid)
gave (2%%@@ - and (ZQ& ?Ryl [P(N’Z ?r%th |pr}‘}?£§d1 G
2- y1 00X YCIHRDLG] deqidirés3- O 72049 - 1 yIH,)‘hmganm N, c48% (3. 05 g, 100%, as a
colourless oil with d| astereoneric ratio S8:42. Itt 0.31 (hexane: et hyl
acetate: acetic acid = 80:20:2) The assignnent of stereochemstry for the
two i somers was nmade as follows. A mxture of 10 (2R 3S~ and (2R, 3R)-
3-[ (2- net hyl prop- 2-yl ) oxycar bonyl ] - 2- (3- propen-1-yl ) hexanoic acids (ratio

1:3) inmpt hanﬂéco\f&ﬁg oy ghe Qisthct SFExaMple sﬂ;@mpza[(hsﬂz,gmmamyh%ﬁaab (3 bar) and
then treated with AP/[dro en chloride in dry dichloronethane/di oxan (4C, 4h)

to gi ve dioxalsn-4rydl-fl(19 2-lemth)dﬁd({{(2&-2mhozy§ di pr op- 1- yl but anedi oi ¢

o 38ty Bl o ool Sl DR IE5 0h Blbgif fom S1°
(acet oneshdie) F8P1RY 02D remdl) wad rbact¥d witHyardxymaline at'réékﬁ&érhl()ﬁrﬂﬂregﬁr 278S (2H,

CHCOzH, m nor |sorrer) c) A solution of (2R, 35~- and

3R) 3- [(%&mﬂﬁphm@ngdn}r@soﬁmdﬁanwcpd prefsups %I}denurlﬁqn l)}f@lml c acid (3.04

, 11.9 | t d b 2.30
0 11 o SRR or Ssitefofith et Aftisd o efiRRe SRR SoetRo atef HF BT et “20c
for 5 msiddd\@asPlebir dlsva WS et Qhér &fylleElete ah@ﬁﬂﬁﬁ‘t’cd%ﬂi; dtiscpropyiiethbe

resi due di ssol ved and evaporated fi omtoluene four tines. The résulting gum
was 20r i ad givectbe title gbmpmmamafwinte&@hd(w9 nmfdd%)i ssol ved i n anhydr ous Q
N, N- di net hyi acetam de (50 nL). |odonethane (3.41 g, 24 mmol) was added a
the solution was stirred at 20C for 17h. The 25 solution was concentrated
under rq.glll,cEgo Rig¢ssure and partitioned between ether (2S0 nL) and water
(250 ni) e organic | ayer was washed with water (3 x 200 nL), dried MySO
and condn0.0a{didhloruhesthanednetbahopcass a. @mnondg % 80:4011) xt ure of net hyl (2R
3S~- and

3R) 3-[ (ZiHréQ(I’)lW EMBOw) 80 3 19nly29 (131 M. 38N Gy m)Re kA Hhisd 23 a
2 pors ikt B i G4 b o SRS EPGRER S Tar i b SIS L A8 o
99 Hz), 4.40 (1H, d, J = 9.5 Hz), 5.00 (1H, q, J = 7.5 Hz), 5.22 (1H, d, ] = 8 Hz), 6.90 (1H, d),
6.98 (2H, m), 7.15 (3H, m), 7.25 (4H, m), 7.35 (1H, m), 7.40 (2H, m), 7.58 (1H,d,J=9.5
Hz), 8.35 (1H, d, J = 7.5 Hz), 8.80 (1H, brs), 10.58 (1H, br s).
LRMS (thermospray) m/z = 575 (MH"), 514 (M -HONHCO).
30 Found: C, 68.71; H, 7.64; N, 6.65;




d) The,m xture of methyl (2R 3S~- and (2R 0_MAY 2002
3R) - 3-[(2- rret hyl prop- 2-yl ) oxycar bonyl )-2 (3-propen-1- yI)hexanoat es f3 o“r% 2)
- above was arated by flash chromat ography (pentane: et her %8, }/ gggrg 10: 1
) to gi ve“lf '¥t¥ctions. The first eluted product was ident |CfT a4 t hyl
(2R, 3,5~-3-[(2-nethyl prop-2-yl)oxycarbonyl]-2-(3-propen-1-yl)hexanoat-e (
1.78 g, 5 56% Rf 0.41 (pentane:ether = 10:1) as a colourless oil. 8H (400
MHz, CDCl,) 0.87 (3H, t, J =7 Hz), 1680 (3H, m, 1.46 (9H, s), 1.56 (1H,
m, 2.23 ( 1 H mM, 2.34 (1 H mM, 2.54 ( 1 H dt, 3 and 10 Hz)) 2.69 ( 1
H 4.5 EpH,NJOD)SH,B.requieSH, 68.60;5. 0CK) 154, J=I QRiz§.862604(1 H, d, J=I 7
Hz},5.72(1I H,ddt, J=17, |0Oand7Hz). C sH=60, requires C, 66.61; H 9.77; 10
Faund: C, 66.64; H 9.69% FTIR vm x (KBr disc) 2970, 1730, 1370, 1150 ciri'
The second el uted product was identified as methyl (2R
3R3-[ (2-net hyl prop-2 yl)oxycarbonyl]-2-(3-propen-1-yl)hexanoate (760 ny,
24% RfERamgle(3oent ane et her = 10:1 ) as 15 a colourless oil. 8x (400 MVHz,
CDCh 0.90 (3H, t, ), .27 (1H, rq 1.35 (1H, m, 1.45 (9H, 9))
N4, -Dzhy;t?omwl-m h2aimesyil-1{[(IR)-E 5 and 9 Hz), 2.71 (| Hodt,

(
and 5. Bhenyle o) Sirbopy byl i 2T ignbly 2 gRehiiminyien uhnol C

66 64 i) 'Q’{’gg%‘ﬁﬂa‘“““d‘ (KBr disc) 2970, 1730, 1370, 1160 crri' e) A
nuxt ur e S~-3-[ (2- net hyl prop- 2-yl ) oxycar bonyl ) - 2- (3- propen-1 25
yI)hexanoate ( 1.49 g, 5.51 mmol) and anhydrous lithiumiodide ( 11 g, 82
nmmol ) in anhydrous pyridine (50 nL) was heated at reflux under nitrogen for
| 7h. After being cooled the m xture was poured into 20% aqueous citric
acid (500 nL) and extracted with ethyl acetate (250 nlL). The organic | ayer
was washed with 59 “aq s citric acid (2 x 150 nz,,)) sl er (3 x 250 nl),
dried MSO' and e abew] under reduced pressufé. £ resi due was
triturated with 3 filtered and the f||t le CON®&H{ r at ed under
#2002 WO 99/35124 100

a) Accordiné to the method of Example 25(a), (2R)-N-[(1S)-1-(carboxy)-2,2-
dimethylpropyl}-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-y1]-5-[(3’-methoxy-2-
methylbiphen-4-yl)propyl]pentanamide (Preparation 34)(150 mg, 0.28 mmol) was reacted
with (R)-1-phenylethylamine (35 pl, 0.28 mmol) at room temperature for 2.5 h. The mixture
15  was poured into ethyl] acetate (75 mL) and washed with 0.5M aqueous sodium
dihydrogenphosphate (2 x 50mL) and 5% aqueous sodium bicarbonate (50mL) (solid sodium
chloride was added to give phase separation). The organic solution was dried (Na,SO,) and
concentrated under reduced pressure. The residual oil was purified by flash chromatography
(eluting with hexane:ethyl acetate = 35:65) to give (2R)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-



di chl or omet hane: met hanol : acetic acid = 80:20:2, second col um el ut §@ MAYt2601
a hexane:ethyl acetate:acetic acid gradient) to give (2R,

35~-3-[(2 np- 2-yl ) oxycar bonyl ] - 2- (3propen- 1-yl ) hexa 4788
ny, 56% 3’993%3P0ur| ess oil. 5 Rf 0.3 (hexane: ethyl acet a?glrgagg%?%(sam d =
80:202) 10 15 8H (400 MHz, CDCI)091(3H t,J=7Hz) 1.35 (3H, m,
1.47 (9H, s), 1.62 (1 H m, 2.26 ( 49H dt, = 10 and 7.5 Hz), 2.38 (1
Hdt,J: 5and10Hz)258{1HdtJ 3and10Hz)270(1H,
dt, 5 and Hz)

o ¢ Bl e Gy Sk Inisaiety -5y °
(voak, MHpbe o4k 1Boit OnphpSHbERinafiads #0iEsolfRSmgl oy 441 H 9. 44%

Pr epar

(3R)-3-({[(1, 5~ 2, 2-di net hyI 1- ({[ (1R - 1phenyl et hyi ] am no} car bonyl ) pr opyl Ja
m no} car bonyl ) - 6- [3 met hyl - (4- phenyi )phenyl ]1(2S)-propyl hexanoate CH O dip
o ~~ %mmthylwwtacemwﬁ 00\ H C HOC O /rCH HOC CHI |~ 20

H Oéimg’goqq‘%z IR TR Sl Eeompl) Gk ) f;?ocs@cavd. "0 to

the metdhwdy sPrGoaBAL s a?ca(l 431%)(1ﬁ a(p= Mi?ywspm% J=7Hz), 5.05

yl ) oxycar bonyl [-2-('3-propen- hexanoi ¢ acid ny, 14 nmol ) was
r eact ed1Hj péntgtIS= )7éniizi05.35 314 drét=h'§tﬁ Hz),[6(3R)LHL -dphe\Hz)t 6,84 Iﬁﬂuah drfiode

75 st 2w, S I s HD. 29ACEHT Bk koialtabr T etuced pressure, and
partlthpgg(ﬁ]%% H}i’L .§ 100 nm.) and water ( 100 nlL). The

aqueous er was sdtwated w sodi um bi carbonate and extracted with et
acdbate ( 2 x 100 nL). The conbi ned organi c sol utions were concentrated
under reduced presswe, the residue was dissolved in ether (500 nmL) and
washed with water (3 x 200 nL), dried 10 (MySO ), and concentrated under

educedP 9B Ring nd SRS BRAmble 10 942 REALANSS ofd 7 od and

dried gi ve

3R) - 3- (dida{oldn}4-#1]N-(15B2 2ydimbehiy{- D{(lﬂ@R)lDbﬁﬂwlﬂh&lerﬂlmﬁ}diﬂioﬁﬂ)ﬁﬁﬁM!l BFI(ZOPY' Jam
no}carbonyl )-2-(1-p yl ) hex-5-enoate ' (5 ng, 809 as a col ow ess
solid. m8 xyﬂ;glcgwblgﬁen -yl)propyljpentanamide (from a), above) 133 mg, 0.21 mmol)

I5  was reacted with hydroxylamine (59 mg, 0.85 mmol) at room temperature for 18 h. The
solution was concentrated under reduced pressure, the residue purified by column
chromatography (C,, silanised silica gel (40-63 w), gradient elution with methanol:water =
3:2 to 4:1), then triturated with diisopropyl ether to give the title compound as a white solid
(57 mg, 45%). -

20 . )
m.p. 98-100 °C
R; 0.20 (dichloromethane:methanol = 95:5)

6, (400 MHz, DMSO-d,) 0.92 (SH, s), 1.18-1.30 (1H, m), 1.25 (3H d, J=7.5 Hz), 1.38-1.58
(3H, m), 2.15 (3H, s), 2.40 (1H, m), 2.46 (1H, m), 2.70 (1H, m), 3.76 (4H, m), 4.35 (1H, d, ]

25 =9.5 Hz),4.90 (1H, pentet, J = 7.5 Hz), 5.22 (1H, d, J = 8 Hz), 6.75-7.40 (12H, complex),
7.58 (1H, d, J = 9.5 Hz), 8.26 (1H, d, J = 7.5 Hz), 8.80 (1H, s), 10.58 (1H, s).

LRMS (thermospray) m/z= 621 (MNH,")
Found: C,69.17; H, 7.55; N, 6.87,
C,;H,N,0.00.2H,Orequires C, 69.22; H, 7.53; N, 6.92%
30



15 R r 0.51 (hexane:isopropanol = 90:10) SH (400 M#z) CDCl,) 0.84 (g@ M@ mil
= 7.5 Hz), i.02 (9H, s), 1.22-1.50 (4H m,1.45 (9H, s), 1. 50 (3 H, °d)
. 7 Hz), 2.08 1H m, 2222 (1 H mM, 2.34 ( 1 H dt, J = ),
2.52 ("1 WOHMBS12$ = 3 and 10 Hz), 4.18 (1H d, J = 9 Hz), 4#2 i’ﬁ%‘sg,z
9.5 Hz), 4.85 (1H, d, J =1b.5 Hz), 5.09 (1H, pentet, J =7 Hz), 5.53 (1H,
ddt, J = 9.5, 16.5 and 7 Hz), 6.03 (1Hy br d), 6.24 '~0 (1H, br d), 7.26
(SH, conplex). LRMS (thernospray) mz 473 (MH ') . FTIR v"~x (KBr disc)
3320, 2970 2930, 1725, 1640, 1540, 1370, 1 150, 700 cni' Found: C, 71.09;
H 9 4cExample3dh’ czaH ~N20, requires C, 71.15: H, 9.38; N, 5.93% 25 b)
Accor di tm 2S, 3R3-( { [( 1
S) -2, 2d%§?ﬂqﬁﬂfg‘?%ﬁwf‘5§h E';fﬁwé lﬁ?gﬁf‘rz %%é E)é)nyl ) propyl ] am no}
car bony heﬁléthytlaﬁwhamyﬁpmamm -[(8’-méthbyyPiRkdhyiFiphépact ed with
3- et hyl - 4- phenyl br onobenzene (356 ng, 1.44 30 mmol) under pall adi um
cat al ysNBPTQPYN}gUmﬁélﬂmldanhydrous acetonitrile and 3 0 MAY 2002 WO
99/ 351 24 102 PCT/ EP98/ 08565 di nmet hyl formami de (2:5, 7 nL) at 90C for 17 h.
The m xture was cofgemfrat ed under reduced pressure, paured into ethyl
acetate ( 100 nL) 2 shed with water (2x100 ied (MSO,), and
concentrated und pt essure. The residue dewed by fl ash
chromat ography (Qradi ent el ution with hexane: et by cet ate) to give mainly
tert-butyl p (25 3Rp~-3-({[(19)-2, 2-di et hyl - ({[(1R~1 phenyl et hyl ] am no
} carbonyl)rylﬂi/r&no } carbonyl) 6- [ 3- met hyt - hemyd»@uphenyl] 2-(
1propyl ) hex-5B-eyfoate @ a col our_J_eﬁ_s, gumé 160 u. nnr suggest ed
t hat tV\Qcazlrk‘énem rs, the (5~ and (4L re al g0 M The m xture of
al kenes Wa$Ht akibf om;to the next step (sn;e)g FOI ¢H, 10 RZ. 0. 46
(hexane: et hyl acetate 3:1 ) 8H (400 MHz, P&DC ) f'or the (SEA isoner).
0.87 (3H, t, J =7 Hz), 1.03 (9H, s), 1.32 (2H m, 1.46 (9H, s) 3H d, J =
7 Hz, and 2H, m overl apping), 2.22 (3H, s), 2.34 (1H m, 2.48 (2H) m,
2.60 ( 1 H mM, 4.19 ( 1H d, J 9 Hz), 4.93 ( 1H, pentet, J =7 Hz), 5.85
(1H, br d), 6.05 ( 1 H, dt, J:14and7Hz) 6.35 ( 1 H d, J =14 Hz))
6.27 ( 1 H br d), 720(11H conpl ex) ,SHy. 15 (2H, m. LRWVS
(thernospray) mz = 639 {MH) c) tert- By
(2S, 3R, SEA-3- ({[(19)-2, 2-di met hyl - I - ({
phenyl et hyl ] am no} car bonyl ~r opyl ] am nd} car bonyl ~6- [ 3- net hyl - (4- phenyl ) pheny
|]1-2-(1 propyl) hex-5- enogtte (437 gm ¢0. 68 m"rod:rb,ocugl et hanol (50 nlL) was
hydr ogenat ed over 10% pall a '- rHQQJL Q) at 3 bar and 20C for 17
h. The m xture was fllteredt 7 roc;elufll aid and concentrated
gdient elution with

under reduced pressure. Flash chro
hexage: et hyl acetate) gave tert- butyl%%r H8R) 3( {[(Is)-2,2-dinmethyl-1-(

(LR, 2 3o B B RO S R R elBebo: (05 g

629 : 1) SH (400
o S B S e s ) 5 1

s), 1. mewmlphm-tttmljpﬁpb'l]ptntaham@b Gh’q:pawmnIMW?O]glg, 0.42 2ﬁnc(l;8wp.s Bacte@. 29 ( 1

4} G e s by 4o ok

200gy Thc mixture was poured into ethyl acetate (75 mL) and washed with 0.5M aqueous sodlum
dihydrogenphosphate (2 x 50mL) and 5% aqueous sodium bicarbonate (S0mL)(solid sodium
chloride was added to give phase separation). The organic solution was dried (Na,SO,) and

concentrated under reduced pressure. The residue was purified by flash chromatography

(gradient elution with hexane:ethyl acetate = 30:70 to 60:40) to give a white solid which was
15  purified again by flash chromatography (sorbsil Cy,, (20-40p) silica gel, eluting with

hexane:ethyl acetate 35:65) to give (2R)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl}-N-



WD 99/ 351 24 103 PCT/E P98/ 08565 Hz)) 6.98 ( 1 H, s), 7.09 ( 1 H d, _J —Agum
Hz), 7.24 (7H, conp lex), 7.32 (| H d, J =7 Hz), 7.39 (2H, t, J 3M

LRVS (thernmospray) mz = 641 (M-i ~") Found: C, 76.71; H, T 8,&5355
C Ho6Nz0. WORMRFEE C 76.84; H 8.81: N 4 37%5 Preparatloﬁzl/&bb

(2R)-2-[(4S)-2, 2-Di et hyl - 5-oxo-1, 3-di oxol an-4-yl )-N-[ (1 S2, 2-di nmet hyl - 1- ({
[(1 R-1 10 phenyl et hyl ] am no} car bonyl )p%_'pyl Jpent - 4- enam de. CHOOOH
C-O O-CH ~-"~HOC]—Ib-"| OCH ~OHOCaOOdip O ~ ~
~ ~ HC10 aB Amxture of i sopr opyl §28 3R} - and {2,,
3S}- 2- hyde&)yZ,Q-d@mﬁ%wa[ 61@&@9@@%%@9@&9@@ @r@oryﬁprwllé €

I 7 d
nyar bxi deRERegY e Ry O bRt o e B sk O 306 BEES T

under nitrogen at 90C for 18 h. The m xture was cool ed, d| luted with water
(200 nL) and passed down an ion-exchange col um (Dowex 50X8, 300 g),
el uti ng wWRt 0.3Wehexanamrthyl acetaté aritlher di acid el uted. The el uant was

conce tra S e d ra t hanol
twi ce, &@Bw&iz&ﬁﬁﬁefﬂgw@. lego bbb Sy b S5TEE s GRS
3R) - 2- hyd L | hO, 4 85
0. >100% a0\ EA BO 1L, S UH, P06 uE & e*n%*’??‘QX?ﬂ*b%’e%“%Ss@f“?an
m xture o$ Hz}ems @H, \&hil ehS H\ﬂSS m@sem dit rlee$ lapd ﬂﬁert)J‘EBilebH ds § e17. S\HE)) GLE0
further puri f| cation. 2002 WD 99/ 35124 |04 PCT/ EP98/ 08565
8H (3 00 (\h% . 6@ Hs), QSQﬁ 9(2 (|3Hr~|m)d§ 96304($H5mém7d101@%d+&78fi2661§ 85, m,
300( cg+1p‘}( 4 and 6 Hz), 4.26 ( 1 H d, J =4 Hz), 5.09 ( 1 H d,
=10 Hz) lf H d, J =18 Hz)) 5.83 ( 1H) m. 5 b) The crude @
d| aci frpmvfg(tmﬁmpx\a@ﬁm;sﬁsbm*j,n a mxture of dinmethylfornman de (36%
m.) and 2, 2-di net hoxypropane ( | 33 nL) at roomtenperature and
p-tol uenesul phonic acid hydrate (231 ng) was added. The m xture was heated
at 30C for 2.5 days. The solvents were renoved under reduced pressure to
give 7.5 g of an oil, which contained (4S5)-4-[(1R -1

car boxy- gyt - 3- RBe0rding (@ tHdirAGhAYAE Exadipill 0 QLRY2-RASPE 238mEMYI- STBiu Eomponent.
together with 10 di net hyl f ormam de and p-tol uenesul phonic acid
dioxolan-4-yl]-N-[(18)-2,2-dimethyl-1-({[(1S)-2-methoxy-1-
15  phenylethyl]lamino}carbonyl)propyl}-5-{(3’-methoxy-2-methylbiphen-4-
yhpropyljpentanamide (from a), above) (191 mg, 0.29 mmol) was reacted with
hydroxylamine at room temperature for 17 h. The solution was concentrated under reduced
pressure, the residue purified by column chromatography (C,; silanised silica gel (40-63 p)
gradient elution with methanol:water = 60:40 to 70:30) and then triturated with diisopropyl

20  ether to give the title compound as a white solid (81 mg, 44%). Q

m.p. 82-89 °C -
R, 0.40 (dichloromethane:methanol = 90:10)
8, (400 MHz, DMSO-d,) 0.90 (9H, s), 1.20 (1H, m), 1.40 (3H, m), 2.15 (3H, s), 2.38 (1H,

25 m), 2.45 (1H, m), 2.70 (1H, m), 3.20 (3H, s), 3.44 (2H, d, J = 7 Hz), 3.76 (4H, m), 4.38 (1H,
d, J=9.5Hz), 5.00 (1H, q,J =7 Hz), 5.21 (1H, d, J = 7.5 Hz), 6.78 (1H, s), 6.80 (1H, d, J = 8
Hz), 6.88 (2H, m), 7.00 (2H, m), 7.14 (3H, m), 7.24 (2H, m), 7.32 (1H, t), 7.58 (1H,d, J=9.5
Hz), 8.32 (1H, d, J = 7 Hz), 8.80 (1H, br s), 10.58 (1H, br s).
LRMS (thermospray) m/z = 634 (MH")

30 Found: C, 67.47, H, 7.52; N, 6.55;



8H (400 MHz, CDCl,) 1.53 (3H, s)) 1.60 (3H, s), 2.47 ( 1 H dt, J = 73%&
| 5.5 Hz) 2.71 ( 1 H dt, J =7.5 and 15.5 Hz), 3.00 ( 1H, m, 4.3(5‘{ A
- d, J 4 Hz 512(1HdJ-10Hz) 5.16" (i H d, J = .80 (
| H, rr) 5)9(? 5184 portion of the crude pfebalosst
(4,5~-4-[(1R) - 1- car boxy-but-3-enyl]-2, 2-di net hyl -i, 3-di oxol an 5-one from b)
above (calculated tomthe NMR to conta,ln 1.54 g, 7.19 nmol) and

1- hydnxy7-aza-1H 1, 2, 3-benzotri azol e (I3 09 g, 7.55 mmol) in anhydrous

di chl or onet hane (30 rrL) were m xed and cooled to OC under nitrogen.

N- ( Di meChid, AHOmA B nequirest By 6T46:bodi Hn?.82; hydrNchb6¥%i de (1.60 g, 8. 27
nmol ) was added, and the m xture was stirred 20 for 1.5 h at 0OC.
(2,5~-Anino-3,3-dinethyl-N [ (I R)-i-phenyl et hyl ] but anam de hydrochl ori de
(Prepar BXeBPI433. (2 15 g, 7.55 nmol) was added, fol | owed by
diisopropylethylamne ( 1.3 7 m, 7.5 S mvol). After-another 45 mn, the

m xture was allowed to warmto roomtenperature. After 3 h at room

t enper a(zut)emqﬂ@)mﬂnuﬁahy\aﬁ-(namﬂm@aﬁeﬁyhqsmsemwl]mﬁmawrawyn(p?@ mL) and

pH 7 aqueous hate buffer ( 00 mL). The organic | ayer was washed wth

sodi um w-bydmw&rﬁa&3d3’-meithm:y-zzlme&lwl'elnhelsé»)llpram}bmeedmm;ded under

reduced pressure. The resulting foamcrystallised upon addition of ether)

and the white solid ( 1Cf89 was filtered of f. Recys¢Hl ati on from et hyl
43ch.- 2, 2- di met hyl - 5- 0x 07k, 3R n-4-yl]-N

lR) 1- phienyl et hyl ] am no} carot yI )propy’l ] pent - 4enam

.30 g) 42% as a single diaptereoner). 30 WO
99/ 35124 m p. 11,8 2 w0. 25 {,dl chl or gmet kane: gt h%ﬁo zx 90: 10) 10S 3
0 MAY 2002 PCT/ BP9 o1

%o ) o3) 1. 42 \fu* 48 (3H, d, J
7 Hz), 1.51He3R; ﬂ?@ sy—z*47 s 5 Hz), 2.5 8
1 H dt, 15 and 7.9 ),H H, J:11<a BnHz) N#.15 (1 H d,
= 9 Hz), 450( 1*1#”? 5Hz) 499( 1 H, d‘scn'?l:n;ﬂlo Hz), 5.08 (2H,

567e§‘ ,567(1H br d), 6.45 (1H, rcizl 7.27 (SH, conplex).
LRVS (t mﬁmay? theymethodiof Examale 2,163 Rhan( H(192.3-dimethyl-1-( {[(1S>2-methoxy-

(18 5 oot die iebom e BB A6 chelony methbiphendr (1 o

[ (1ST-2, 2-di net hyl - 1-
ide as a white solid

\3‘—“" I

ro- vtrphe aﬁaaxhhwsﬁ:msmsﬂem n@,’rﬂxﬁﬁiol)@vak*rﬁmea\ﬁtlmf' ~ 1 s CHs HsC
HCHs b) 151 0~o0 o~ ~H . ~ 0O OCHs C~-HCCs aO”™ CHs H
~s allylhydroxylamme hydrochlonde ( 134 mg, 1. 2 mmol) Purification of the crude product

by flash chromatography (gradient elution with hexane:ethyl acetate = 1:1 to 1:2) followed
by repeated by flash chromatography (elution with dichloromethane:methanol:conc. aq.
ammonia = 95:5:0.5) gave (2R)-N1-[(15)-2,2-dimethyl-1-({[(1S)-2-methoxy-1-
15 phenylethyl]amino} carbonyl)propyl}-2-{3-[3’-methoxy-2-methylbiphen-4-yljpropyl} -(N4-
3-propenyloxy)butanediamide (397 mg, 60%) as a colourless foam. M.p. 76-79°C.
R, 0.35 (hexane:ethyl acetate = 1:2).
6, (300 MHz, DMSO-d,) 0.92 (9H, s), 1.42 (4H, m), 2.01 (1H, &d, J=7 and 15 Hz), 2.15
(3H, s and 1H, m, overlapping), 2.44 (1H, m), 2.55 (1H, m), 2.84 (1H, m), 3.20 (3H, s), 3.47
20 (2H,d,J=8Hz), 3.77 (3H, s), 4.20 (2H, m), 4.35 (1H, d,J = 10 Hz), 5.02 (1H, q, ) = 7 H2),
5.19 (1H, d, J =10 Hz), 5.40 (1H, d, J = 17 Hz), 5.87 (1H, m), 6.78 (1H, s), 6.84(1H, d, J =8
Hz), 6.90 (2H, m), 7.00 (2H, m), 7.23 (6H, m), 7.70 (1H, br d, J = 10), 8.32 (1H, brd,J =7
Hz), 10.85 (1H, br s).
LRMS (thermospray) m/z = 658 (base peak, MH"), 680 (MNa®).
25 v, (KBrdisc) 3310, 2970, 2930, 1640, 1537, 1481, 700 cm™.



v a) A mxture of palladiumacetate ( 17 ng, 0.075 mol ) and AY 7002
tri-(2nethyl phenyl)phosphine (46 ng, 0.15 mmol) in anhydrous acetorﬁQMH

- (2 m) was sonicated at roomtenperature for 1 mn until a our ed
suspensi o8B, Thi s suspension was added via Pasteur plpgrertﬁ'?gyﬂt’%@a
stirred solution of (2R)-2-[(4, 5~ 2, 2-di met hyl -5-0x0-1, 3 3 0 MAY -2002
WD 99/ 35124 106 PCT/ EP98I 08565 di oxol apz4-yl']-N

[(1S)-2, 2-dinethyl -1- ({[(1R) 1- phenyl e% hyl]am no} car bonyl ) propyl ] pent - 4ena
m de (650 , 1.5 mmol ), 1-brono-3-fluoro- phenoxybenzene (Preparation

10) (587 heynd:2. 26 rnrmI)C 7988; N etthy-%%r phoN.¥e2%348 ~L, 3.0 mml) in

anhydr o nitrile nitr he mxture was purged with
nitrogetﬁ”ﬁ#ﬁ%@ﬁ%@c‘@ﬁ gziﬁérlrux #gdﬁé% 1?%nar9 % being cool ed, the nixture
was poured into ethyl acetate ( 100 i) and washed with 5% aqueous citric

acid (30 nl), saturated aqueous sodiumchloride (50 nL), dried (Na, SO-),
and cond@nt ra‘medrdmgiterthq: méthod of ExemplerZe (2RIWEL-{E8)- aQedlmﬁlYﬂrdf(l{ﬁ‘(lbelZ by flash

T B Rl Rl 8
[(1ST-2 ﬁ%@ég@l W“S? 3:3_ e @)bﬁtaﬂgdxmﬁﬁﬂgﬁ fﬁ?' 0.38nifol) was reacted with

car bonyl) oro 4- phenoxyphenyl’) pent - 4- enam de as a pal e
yel | ow famanoricrhJommate S5 mg, Swamoi;)uggﬁmddwatha(ﬂ 1311 R enle) urslenpailadimar e al so
present. The nvxture of alkenes was aken onto thtegﬁ?)(t step (see b)

bel ow) . catatysisgt sfluxfpe hho Adier MeEkTEp.he Essidue Was p Ryers ase@é@f! for

1 & ( ShrofiBbdpnyCosfuled sitica de) 38 5l binflon %l%ﬁeeﬁ%%hw% 34‘6%sﬁé) 6
( 1161, c(zx)lm-[(asbia)z ditneh¥/1(1 - [(t)- Mﬁﬂﬁxy-ﬂpl?en?leﬂi;)l]anﬁn&&m(boﬁyl?ro%ﬂ }d) 6 3
(| H dt,” 16 and 7 Hz), 6.43 ( 1 H J—16Hz£ 8 (1H

(4H ) (Vé-hydroxy)2- {a)[3 -memxyﬁqnewyiblmeazﬂ-xlmomd )arméﬂmoemgaaﬁ%spr ay)

mz =6 542 (M - (CH,)~COz). 20 b) A solution of (2R, .
SEA- 2- [%gngW?h?s&o t hyl - 5- 0x0- 1, 3- di oxol an-4-yl 1-N [(1S')-2,2- . .)
?I[?ﬁk)hylm (661|68t°ﬁ| Y car bonyl ) 11-5-(3-fI 4ph henyl ) pent
et hyl ] ami no} car bonyl ) propyl ] - 5- (3- f | uor o- 4phenoxyphenyl ) pen
- 4- enam%@%%é@/erng-pl@s@k medhanol:watet i&al : et hyl acetate = 5:1 ( 10 m_) vvas

Y R B0 e 5 K%f@nfifé“é@éw%?t@ﬁ) 5 Hha SpEL BB 2

under rfzdzsc@ Blafd i H, m), 2.87 (1H, m), 3.33 (3H, s), 3.58 (2H,d, J =7
(2R) - 2- 4S~ﬁ28%qfneafﬁ% 3)1-% 0X0- ? m()l oxo(an m)y IT- ( ) (2,9,

[ (1ST- 2,1%)414 (1 Is5),15. Q({)[KH,R)I—*;?FI-K@n@Bb(Hj(lsp eﬁq&(hﬁﬂ,d J=8Hz), 6.89 (2H, brd,J

bonyl I 95 3- £ - 4-ph ' 103 ng, 49%,
2 col ourl SLEL b aEt s bk UL IS RREY AR M ST RRAE puri 1 caiion. R -
0.71 (dmﬁhgr@gﬁ&gy@ a@gl 0:10) 8H (400 MHz, CDCl,)-1.03 (9H, s),

1.50 (3H d, J_7Hzi 1.52 (3H, “s), 1.57 (3H, s, and2H3om
oveﬁOapquBrﬁm)ﬁzm—lSM@ 2960 2930,3164411)53141484, 1224, 763 cth™'=10 Hz), 4. 45 (\Iﬂ

d J = q-' HZ&.) Vo 99/ 35124&%3.0%, 10 }‘E7.80, N, 6.65_,

C;eHN;0420.5H,0 requires C, 68.99; H, 7.72; N, 6.70%

Preparation 1.

25  (25)-Amino-3,3-dimethyl-N-[(1R)-1-phenylethyl]butanamide, hydrochloride.

H,C O CH,

(o]
“=°‘\\’°‘n’n\s)L°” a) n,c+ T v \)Lu/\:j
CH, O Cj:CH, R,CTCH; /\© H’c’T\CH



3 0 MAY Z002 PCT/ EP98/ 08565 5.06 ( 1 H, pentet, J =7 Hz), 5.92 ( 1 ilrm
d), 6.55 ( 1 H br d), 6. 84 ( 1 H d J=28H), 694 (3H n, %MA 0
t, J =7 Hz), 7.26 (8H, conplex). LRMS (therm)spray) mz = g#‘%g g

Pr epar at i W@ 928512¢ 2R) - 2- ((4S' ) - 2, 2- Di net hyl - 5- ox0- 1, 3- di oxor 1 %i% ﬁ\l
((1SC-2, 2-dimethyl -1- ({[(1R) -1

phenyl et hyl ] am no} car bonyl ) propyl ] - 5- ; 3- net hyl - 4- phenyl ) phenyl ] pent anam' de
oaocH O: H/ HGC1 0 OCH C ao~ocH O. HC10O~H-C
cCHH- CH b) O~~~ C- OH C-O0Cs CHI HOC HsH a) According to the nethod
of Prepar at iN(Dihieti)lamingpyopRhiN 4éthyledtbadithhide hipgdochlonde(35,43dd, dSﬁ)krmnelﬂ yl]-N

L bt Ty

cat ol y SrbRPREIERRARKE RERT B s o ClerEtl) 1. YRGREICR, By ot
m Xt ur &C20e8 (hekt Compimd 19%1 wem@twlanm&iyamy(ﬁz 3-teflzdttidzobd 1ol degte (123 ed

aqueous sodi um bi car bonat ¢ The conbi ned organi ¢ sol utions were
dri éd (gmléé%mn)ol)am@nbw#@@sﬂmblp@mﬁ)tm (35Galid éudqsmetmn &t 4°theAfterdi UR)-was

i chl oNERHaE TR AR YL § 738 Hymaf B8 o, FlbeR Dy M rimimembelt vo

99/ 351 2. 39816?%5? 9 AR B AR hdr 38 min, the mixture was allowed to warm to room
5E)-2-[(4 2, 2-di et hyl - 5- oxo-1, 3-di oxol an-4-yl]-N

[ ( 1ST- Xeraperatoret Mer:ﬂ 7(h{z[t (rchgx xejmp@nyneeﬁ)hymycm Wwe$ concentrated under reduced

(az0. mpresngayentmprtipnedByber SO eaele AR R B e 4(&@?&?@%@5&{ The

(480 ny, part

Ka4RS s ) 5 Rt 0.59
?’d.XBE{%?%ﬁe“?%ane 3 SRRl BKER B Pach gt SN0 o SURID) areCudhted 2
|2 5(2) ger ?qHuebuﬂ?.ocn&H bicarbonate4§0Q 8ill), _dlhed\IMgSQ)-le cdndgdt%ted-unldrf_l rcdixc&? (_ 32 Hig
2.85 (Piesw)edifﬁc ﬁesd$isvaana“vatgij guwpz@ya °ti3=wﬁ1ta5°d3md3§=¢|zj 4.58' (L H ’
d, J = 1 H,
i ‘éﬁ‘?‘?ﬁl%'q%%“gév"?*’fﬂﬁpaﬁ&ﬁ'“‘fé g i i RAPERE

(10H WhP eeS%4%), ds 38oloBitdss1splid. LRVS (t her nospray) m z 521 (M -
CH,) (I)Z) } A sol ution of (2R,
~157 | pugs' 166 @9o¢rrethy| 5- ox0- 1, 3-di oxol an-4. -yl ]-N [(1ST-2, 2 di met hyl - 1- (

E)L(eni:? h¢ n{h% pent - lale:ﬁg'Jnﬁ{E L(ngg'qﬁgyl ) pggp?/rlra)l )5 |[ El%?ﬁggg: ?2(1)5m_) was
hydr ogépe08dMHz, CDCl,) 0.97 (94, s), 1.39 (9H, s), 1.45 (3H, d, ] = 7 Hz), 3.73 (1H, br d), 5.04
(1H, pentet, ] = 7 Hz), 5.15 (1H, brs), 5.84 (1H, br d), 7.26 (5H, complex).
LRMS (thermospray) m/z= 335 (MH") }
"0 FTIR v, (KBrdisc) 3340, 3280, 2980, 1713, 1696, 1642, 1179, 700 cm”
Found: C, 68.30; H, 9.08; N, 8.39;

C,,H,N,0, requires C,68.23;  H, 9.04; N, 8.38%

25 b) (28)-tert-(Butoxycarbonyl)amino-3,3-dimethyl-N-[(1R)-1-phenylethylJbutanamide
(46.4 g, 139 mmol) was dissolved in a mixture of anhydrous dichloromethane (600 mL) and
dioxane (150 mL)-and cooled to 4°C. Hydrogen chloride was bubbled through the solution
with stirring until a saturated solution was formed. After being stirred for 4 h at 4°C, the
solution was concentrated under reduced pressure. The residue was triturated with ether and

30 filtered to give the title compound (38.0 g, 100%).



over | O pal |l adi um on charcoal (48 ng) at 3 bar and 20C for 4 h. 'm@ AY 2000
m xture was filtered through Arbocel filter aid and concentrated u |M
reduced pressure to give (2R) 2-[(4'S~-2,2

di et hyl -O8%5 4 3_di oxol an-4-yIJ-N [( 1 S-2,2-dinethyl - L0 B PO TR 1
phenyl et hyl ] am no } '

car bonyl ) propyl ] -5-[{3-net hyl - 4- phenyl ) phenyl ] pent anam de (440 ng, 20 92%,
as a creany coloured solid, which was ed for Exanpl e 10 wit hout
purification. Rf 0.53 (di chI or onet hane: et hanol 95:5) SH (400 WHz, CDCl,)
1.03 (9B; B&346 (hzxm/lscmﬂppmol/com 3q. lapmonia 5 80:281) s) 1.58 (3H, s), 1.64 (2H

D5 iy on Gl a PVRAN D B, S 131 0m ¢ e Pl SHEOR b 8 Hpnadany )

7. 00 (1HH§7’D get?fm%)ﬂ%@g{,?,lﬁis 2), 703 QH??,J(J#HZ 7, 33'_(|2§{8d"12=) 8 {ggw (SH)

conpl ex) t hennospray se peak;
M+ - ( CB,102GHy br. s) 880118, 8d)/ Prepar ation 17

(3R3: ({ SO 2,2-Dinethyl - 1-( 30 I\/AY 2002 WD 991 35124 109 5 10 15
- pheny| i&Nﬁ‘QﬁWﬂ? ?Hﬁﬁylgﬁr(%l)] am no}car bonyl) 6-[ (3-tl uoro-4-phenyl)ph
enyl] P 08/ Al CHs HaC/ O ~~N: \ HsC O
/]~ CHH%B S Hg&p%{@]%%%%ﬂ@?ﬁ%%ﬂ OCHs b) HI \ OCH NsC Ha s F
CHs O(Fb’undOCHs HsC ~O-N~Ig,%198: ~ HR, B@C; O _ WHH.09;HsC ~ s The procedures
of Preparation 3 were followed f or steps a) (usi nig(bl- brono- 3-fl uoro-4

pheny! béndbhbO HElEad requitesy 62893- meHh§£64- pheNyI®b¥2enc) and b) to give:
10 Preparation 2.

tert-Butyl (3R)-3-({[(15)-2,2-dimethy}-1-({[(1R)-1-
phenylethyljamino}carbonyl)propyl]amino}carbonyl)hex-5-enoate

O CH,

CH, O +H,N: ”

H,c+° OH u:c'i‘cu,
o CH,

15
N-(Dimethylaminopropyl)-N "-ethylcarbodiimide (4.21 g, 22.0 mmol) was addéd to a stirred
mixture of (2R)-2-[2-(tert-butoxy)-2-oxoethyl)pent-4-enoic acid (A.L. Castelhano, S.L. O
Bender, J.G. Deal, S. Homer, T.J. Liak, Z. Yuan, World Patent W096/16027 (1996)) (3.80 g,
17.8 mmol) and 1-hydroxy-7-azabenzotriazole (2.49 g, 18.3 mmol) in anhydrous

20  dimethylformamide (60 mL) under nitrogen at 4°C. After 1 h, (25)-amino-3,3-dimethyl-N-
[(1R)-1-phenylethyl}butanamide hydrochloride (Preparation 1)(5.10 g, 18.8 mmol) was
added, followed by diisopropylethylamine (2.42 g, 19.2 mmol). Afier another 30 min, the
mixture was allowed to warm to room temperature. After 17 h at room temperature, the
mixture was concentrated under reduced pressure, and partitioned between ethyl acetate (400

25 mL) and water (400 mL). The aqueous layer was saturated with sodium bicarbonate and
extracted with ethyl acetate (2 x 100 mL). The combined organic solutions were

concentrated under reduced pressure, the residue was dissolved in ether (500 mL) and washed



‘ ten-butyl (3R SE)-3-({[(1,5~-2,2-dinethyl-1-({[(1R)-I- . phenyl et hﬁngjgw
car bonyl ) propyl ) am no} car bonyl b [ 3-fl uoro- (4-phenyl ) phenyl ] hex-5 e

- a colourless gum (997 ng, 83% . 'H nnr suggested that two al kene isomers,

the (52) W@@§34 vere also present. The mixture of al kenesPGHEPBAR¥A ont o
t he next step. Rf 0.23 (hexane:ethyl acetate = 3:1) sH (400 MHz, CDCl,)(for
the (SE) isoner). 0.96 (9H, s), 1.39 (9H, s), 1.47 (3H d, J = 6.5 Hz),
2.28 (1 H dt, J =14 and 7 Hz), 2.7 ( 1 H dd, J = 4 and 15 Hz), 2.44 (
1H m, 262 (1H dd) J=28and 15 H), 2.73 ( 1 H m, 4.16 ( 1 H d, J
= 9 HzyithSwdier (8 x1200, mD)?ﬂhSd (MéSG )barfd dd#gentated @inderiretiudad pﬂ‘.)ssurs @he ( 1H, dt,
J=7.5and 15 Hz), 6.33 (1H, J =15 Hz), 6.48 (1H, br d), 7.06 (2H, m,
7.19 (slsudun}vas mitgoatedwith pntarre, ﬁi;er(eéand drie togme tlsrzt)butwl (AB)-346(19:2,2 = 8 Hz).

and. 5 SEpec AR Srsmy Ry S s aRerory e pine AR S0y 1) am no.

} car b(my %pgrg%aygggemg&]gssgﬁ{daonyl) 6-[ 3- fI uor o- (4phenyl ) phenyl ] hexanoat e
(702 ny , as a colourless foam R 0.28 (hexane:ethyl acetate = 3:1)

8H5(40m1:M—Ik23mC) 1.00 (9H, s), 1.37 (9H, s), 1.46 (3H d, J = 7 Hz).

1. 50 1.61 10 ( 1H, 228 ( 1 H m. 2.55 (4H m, 4.16 ( 1 H
dJ(— Hgﬁ))(he’@“eesf 31 ,J—(7Hz) ?90(1I(—|brn21)642((1H
br d),s6 7. 48 (2H,
o ) 8RB NRpL Bty B0 ﬁ%sp ay%@izgji)lég?)a?l\/ﬁ( A08(1E, @ aha 43 ¢
73. 66: 6511-127), 269 (14, m) 841 (1H, &hurdls fd FBz)3: 71I(-I1H7mB@ 77N1H4nﬁ5«%4(m
Accordlnjgtoth nmet of Preparation 1, te Seg

(3R - ST (4512 400, del mgD Ty, 434 (T 15 3R Eieb AU G1H) amwtat] = 7 H),

car on nyl ~henyl ] hexanoat e (650
P %ﬁiKm)ﬁé réaf%g%mﬁ’tré)ﬁ%ér de?é’éféggi d at 20C 20 for 4h to

gl ve tDRMS thm}m 44@2@1{&1 80% . mp. |65- 168C(after trituration

with dii sopéroggla et ﬁm ( ) et her : hexane: aceti c aC| d = 70:30:1) _ 8H

(400 NFE bilis) z&s(ms b3331 &1@1(5:495 1363, 153, 69€Hzm 1.42 (4H m, 2.20
lH = 3 and 15 2.4 1H m, 4.27 (I1H d, J =10
( ?1’5’ WL 1 pent etck@”v 23“%@% 97‘3&?—‘3( , 7 16 (SH, (Cgi)rrpl ex)) 7.32
(2H ﬁéN?@.,n(e&hireﬁ)o? 60.56 ( |H"89@r d))N86917%( 1 H br d), 11.97 (1H br
cH requires G 72.52° H, 7.24: N, 5.09: Found: C, 72.50; H,

71259 N, 5.12% FTIR v~. (KBr di SC) 3300, 3070 3030) 2965, 1710, 1633,
1543, 764, 700 cmi' PCT/ EP98108365 30

Preparation 3.
tert-Butyl (3R)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyl]amino}carbonyl)propyl]amino}carbonyl)-6-[3-metbyl-(4-phenyi)phenyl]-

) hexanoate



3 0 MAY 2002 WO 9913512a 111 5 10 20 25 Preparation 18. Methyl 3.0 MAY 2002
(3R3-({[(1ST-2,2-Dimethyl -1-({[ (1R) -1 PCT/ EP98/ 08565

- phenyl et hyl ] am no} car bonyl ) propyl ] am no} car bonyl s(25~-et ho t hyl -

4 phenyl )ﬁﬁ@rﬁ Pj!htxanoate 0 o c. H cH o ~~H CH C ~O O CH I—F%:T/E!PJ“%S%E

.. CH O C-C~i O~~ cH O~C ~ CHs CH, a) According to the method of
Preparation 15 a), nethyl (2S, 3R}- 3- ({%18)-2,2-di methyl 1-( { [(

1R) - 1- phenyl et hyl Jam no } car bonyl ~ropyf] am no }

car bonyl ~2- et hoxy- hex-5-enoatc (415 ng, 0.96 nmmol), (Preparation 8a) (396
ng, 0.92 mmol) was reacted wi th 1-brono-3nethyl -4- phenm beazene (340 ny,
1.37 mml) under palladiumcatalysis at reflux in acetpni @ e for 16 h.
After being cooled, the m xture was poured into ethylfagetate (70 nm.) and
washed with 5%aqueqscitric acid (20 nmL), saturatpdNs i
chl oride (50 m_) gNgSO) and concentrat ed der reduced pressure.
The resi due s Spurfi f|Hed y¥l ash chmomat 0gi§ip \i,g?t CHd ution mith
hexane: et imd tx@’ngﬂ i nly et hsd%( , B~ :i : 1 —
S)-2,2-dimdghyl -1-( g (AR 1 nyl et hyl ] &8 no } b 1" pr i ]am no }
car bonyl ) - 2- et hoxy- Ged(BHet hyT - 4phenyl ) phenyl ] hex+xehS%t e as a pal e
yel l ow foam (415 ng, 7S% . 'H nnmr suggested that two alRene isoners, the
(5~ and (4E) were also present. The m xture of al kenes was taken onto the
next step (see b, below). Rt 0.51 (hexane:ethyl acetate = 1:1 ) SH (400
MHz, CDCl,)(for the (ggA#Spner). 1.02 (9H, s), 1.26 (3H t, J =7 Hz),
1.50 (3H, d, J =7 Hz (3H, s), 2.55 (IH, m, 2.73 (1H m, 2.82 (IH,
m, 3.4S (I H pentet Hz) , 3 0 MAC 2002 WD 99/ 3512A 112

PCT/ EP98108565 3 . 1 H mand 3H s, overlapping), 4.11 ( 1 H d, J =/
Hz), 4.14 (_1 H, J =10 Hz), 5.12 ( 1 H, pentet, J =7 Hz), 6.14 ( 1 H)
dt, 16 and 6.6 { F"H d, J =16 Hz), 6.50 ( 1 H, br d), 7.24 (1 IH
conpl ex)HC7. 5 sol ution of met hyl (2S,3R 5~-3-( { [( 1

S) - 2, 2- dith®€t hyl - IR henyl et hyl Jam no } carbonyl ) propyl]am no }
car bonyl) 2- et hoxyH,G ,Q ! net hyl - 4phenyl ) phenyl ] hex- 5-enoate (415 ng, 0.70
nmol ) in ethanol (20 rrL) was hydrogenated ovcr 10% pal | adi um on char coal
(40 nmg) at 3 bar and 20C for 2 h. The mixture was fcltered through Arbocel
filter aid and concentrated under reduced pressure. The residue was 10

di ssol véd i n A&juxtureofpabadivm agetateds2mee0.28 mrael) andtrigi2re net hy |
(23, R0 SRR Vs 1 b bkl o kRO RH L  10

car bonyl

car bg ny|sbn2ate& hmwnﬁeﬁaéﬂamm4mh%ﬁxy pleamylchivtred s edsiod Formesa ms% as a
col ourl ess foam which was used for anple 12 without purification.

0. 48 ( hSHSNEBSIOR MaF addes;vaa Bas&eu_{pwpttw EirTedgolutiop of @zr;butyl BRY3-({HLS)- 23? 1.14

S50 sdimeind1- SRy Bndeidintpealngy clrobynprni b earihypi Rateald, M5

3.70 (3 én D8 llirl , 210 minél),B-Miéthyl-4- Bromot 1H,
pent e'g Itgr@ﬁu Xé 1H, b? d) ﬁm%' ;hEn;(l enzfng(lﬁzﬁéhbe 01@1I(4 d,

= 7 Hz) PememtsJ(ALmer gynem oz1 1926, 48d1373—&4 aanzge dsp, Preparation amﬂ b&gm 5340
( 3H’l Orr) 'mmo}), and triethylamine (1.28 mL, 9.29 mmol) in anhydrous ag¢etonitrile (15 mL) under

@u

nitrogen. The mixture was purged with nitrogen, then heated at reflux for 24 h. The mixture
was poured into ethyl acetate (200 mL) and washed with saturated aqueous sodium chloride
(2 x 100 mL), dried (Na,S0O,), and concentrated under reduced pressure. The residue was
purified by flash chromatography (gradient elution with dichloromethane:ethyl acetate) to

15  give mainly rert-butyl (3R,5E)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyl)amino} carbonyl)propyljamino} carbonyl)-6-[3-methyl-(4-phenyl)phenyl]hex-5-
enoate as a colourless foam (1.91 gm, 69%). 'H NMR suggests that two alkene isomers, the



"~ 20 LRVS (thernospray) mz = 602 (MH ). Preparation 19A. -- . tert But?/b MAY 200
(3R -3-({[(19-2,2-dinmethyl -1-({[(1S)-2- et 6oxy-1 25

. phenyl et hyl ) am no} car bonyl ) pr opyl ) am no} car bonyl ~G- [ 3- et h%/’é_%g‘ Q%)?yl ) phen
yl) hexar@o¥3s5128 0 MAY 2002 WO 99135124 cH, o H C-O OH H ‘Eﬂé‘ﬂ’

PCT/ EP98/ 08565 ,) cH O HO HsC-O ~~-O\ HsCO: CHC~s Hs CH -~H - -

HsC~O ~~0 \ HSC O' CH | / HsC Hs s CH HC-OHCCH 0 H O CH CCH, H0C~O

NN =\ HSCO' CHI / HC-s~ Db) CH,79OY'C]—IO/~CH, HsC CHs d) a) N

(Di met hyl am nopropyl )-N -ethyl carbodiimde (2.298 g,12 mmol) was added to a

stirr e(bAyiand (4B vedre QRRpreent2 The eriktutadfaiiiehePwasmakerngntd iemextdstem(see baci d

(2 138 10 mmol ), Ltert-1leucine be~zyl ester (2.834g, 11 mmol )(N. Mss et
belpWY:  Chem , 1996, 39, 2178), 1V methyl norpholine (2.40 ni, 22 mmol)

and 1- R\é@ig?@ﬁmgéwwgbﬁégyﬂt@L@ {h)1. 836 g, 12 mmol) in anhydrous

di chlo ntro en at 0C. The mixture was allowed to

war m 58,9(4409 NfHz rcopm,)(ﬁimm@mmmnt .00 {(8H,0),01. 30 (PHY &), 1 .4 (3], dck= 7HA)er 20 h,
the 10 m xture poured into eth acetate (250 2) and washed with 5%
aqueoud-26i(tHim), %QKZHZH)J, Z_é@(ﬁi)dd Ladandd é‘IZdvcﬁi% (L. 9nh #2h(bichdsoRat e (2 x

Z)?egghpé?rs‘lq?e(lﬁz 2’1{ -§r$ﬁg? 6%’%&8393}3% {ﬁ%ﬁ%ﬁr@glht’ a‘ﬁgjﬁghe solid

was fltmﬂ@émaﬁsb ¢r365(QH'EQJ9='8/Hz}e” butyl (3R)- 3(
{[(1S")-2,2-di met hyl -1(benzyl oxycar bonyl ) propyl)am no }
car bonyl)hex 5-enocate (4.068 g, 97%, as a colourless 15 solid.

.J b)) A solution of tert-butyl (3R,5E)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyljamino} carbonyl)propyljamino} carbonyl)-6-[3-methyl-(4-pheny!)phenyl]hex-5-
enoate (1.91 gm, 3.2 mmol) in ethanol (80 mL) was hydrogenated over 10% palladium on -
charcoal (120 mg) at 3 bar and 20°C for 16 h. The mixture was filtered through Arbocel filter
aid and concentrated under reduced pressure to give tert-butyl (3R)-3-({[(15)-2,2-dimethyl-1-
15 ({[(1R)-1-phenyiethyl]Jamino}carbonyl)propyl]amino}carbonyl)-6-[3-methyl-(4-
phenyl)phenyl]hexanoate (2.07 gm, 108%), as a colourless foam, which was taken onto the
next step without purification (see Example 1).
R, 0.52 (dichloromethane:ethyl acetate = 9:1)
8, (400 MHz, CDCl,) 0.99 (9H, s), 1.38 (9H, s), 1.47 (3H, d, J = 7 Hz), 1.52 (4H, complex),
"N 2.20 (3H, s), 2.29 (1H, m), 2.53 (4H, m), 4.16 (1H, d, ] = 9 Hz), 5.05 (1H, pentet, ] = 7 Hz),
5.97 (1H, br d), 6.42 (1H, br d), 6.93 (1H, 4, J = 8 Hz), 6.98 (1H, s), 7.07 (1H, d, ] = 8 Hz),
7.23 (8H, complex), 7.36 (2H, t, J = 7 Hz).
LRMS (thermospray) m/z = 599 (MH")
Found: C, 75.86; H, 8.44; N, 4.60;
25  CyHyN,O, requires C, 76.22; H, 8.42; N, 4.68%

Example 33 / Preparation 4.
(3R)-6-[(3-Chloro-4-phenyl)phenyl]-3-({[(15)-2,2-dimethyl-1-({[(1R)-1
30 -phenylethyljamino}carbonyl)propyljaminojcarbonyl)hexanoic acid



3 0 MAY 2002 WO 991 35124 114 mp. 55-57 C. Rf 0.37 (hexane:ethyl a eﬁ %? 7
=10:1) PCT/ EP98108565 8H (300 MHz, CDClI,) 0.95 (9H, s), 1.42 (9H, 570 ?Lﬂﬁ
( 1 H dt 6.5 Hz), 2.39 (2H, m, 2.59 (IH d) J = 68 (2H, .
m, 4 50V 9@9’35399 =10 Hz), 5.00 (1H, d, J = 10 Hz), 5.04 5 per/edpuases
(IH,d)Jd=lI 7Hz), 5. 13(I H,d, J=I 2Hz), 5. 19(I1 H, d, J= I2Hz) 5.71 (IH m, 6. 35(1H, br
d), 7.34 (SH, conplex). LRMS (therm)spy y) mz = 418 (MR ') b) By the

nmet hod of Preparation 3 a), tert-butyl (3R) 3-({[(1ST-2,2-dinethyl-1 10
(benzyl oxycar bonyl ) propyl ] am no } carbonyl)hex-5-enoate (2.085 g, 5.0 nmol)
was reacted wth 3-nethyl -4-phenyl bronobenzene ( 1.855 g, 7.5 mmol) under
pal | adi um catal ysis, using N ethyl norpholine as base at reflux in
acetonitrile for 16.5 h. Wrk-up as before foll owed bg¢!p i cation by
repeated flash chromatography (first columm hexane: ejf 4:1; second
columm toluenc:ether = 20:1) gave mainly tert-butyl
(3R, 5-3-({[(1ST-2, 2gdi nethyl -1 15 (benzyl oxycar bon bt opyl ] am no }

car bonyl) - 6- Ju3 -gret | - (4 pQﬁnyI )phen | ] hex-G; epoaj€ as 4 pgl e yell g gum

(2.205 g . sudgested th kienel i b “1the (5~"and (4E-
were al sgﬂ gggen . rti;\T\)mk,'*f al | cen'gg WS YTakyh \?Lﬁext T step
(see c, below) QﬁthE) 04 1,) 0.95 (°9H, s), 9.4§~ , 2.26 (3H,
s), 2235 ( 1 H, n) : 1 H, dd 3 and 17 Hz), ,(iH dt J =15 and
6.5), 2.69 (IH dd 9 and 17 Ft) 2.77 (IH m, 4.52 20

(IH,d,J=I OH), 4. 97 ,J=I 2Hz) , 5. 06(1 H, d, J=I 2Hz), 6. 16( | H, dt, J=I 8and7 Hz),

6. 42 (2H m, 7.29 onplex). c) A solutlon of tert--utyl

hyl - 1- ~y (benzyl oxycar bonyj{ } K
car bonyl ~6- [ 3- net hyl dhenyl ~henyl | hex- 5-enoate 2 X% g, 3.78 mmol

in ethanol/water = (44 nmL) was hydrogenated ovg

charcoal at 3 bar fand roomtenperature for 6 h. Thg xture was filtered
through Arbpcel f+ltergaigh, washing well wthgethanol. oTherlltrate was
concenthg d Jindkr ﬁggju~ essur The resi due ma#\gm§s Ived in tol uene
and evapyrat®d {t ree tmne di ssolved in B?her &) d Bvdpor d (twice),

and fina y di ssol% and precipitated as°anrehl b he addition
of 30 hexane. Renﬂﬁa&&g? the sol vent under reduced“pr&ssure gave tert-butyl
(3R)-3-({[(1S )-2,2 3 0 MAY 2002 WO 99/ 35124 115 PCT/ EP98/ 08565

di met hyl - (carboxy)propyl]anino }

col our | Shs. oy o PARBRERAPORTE IO CRARIARR, o e fiphchifindiings o )

8H (5400(6‘!/|1|ﬂg, MLodin aﬁhﬁﬂoﬁs@ddmosﬂmlcl(laﬂ)(@hﬁ) soficated af fKdonMempetire fgriing) ,
1.50 (3H,
( min until a creamy-coloured suspension formed. This suspension was added via Pasteur

pipette to a stirred solution of zerz-butyl (3R)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-

J
H
1

(
(3R 5, ~ 3- ({[ (1ST- 2

phenylethyljamino} carbonyl)propyl}amino} carbonyl)hex-5-enoate (Preparation 2)(861 mg, @
2.0 mmol), (3-chloro-4-phenyl)phenyl trifluoromethanesulphonate (Preparation 9)(740 mg,

10 2.2 mmol), and triethylamine (420 uL, 3.0 mmol) in anhydrous .acetonitrile (3 mL) under
nitrogen. The mixture was purged with nitrogen, then heated at reflux for 22 h. Further
quantities of reagents and catalyst were then added as follows: (3-chloro-4-phenyli)phenyl
trifluoromethanesulphonate (200 mg, 0.59 mmol), tricthylamine (420 uL, 3.0 mmol),
palladium acetate (35 mg, 0.145 mmol) and tri-(2-methylphenyl)phosphine (89 mg, 0.29

15 mmol), and heating was continued for a further 8 h. The mixture was poured into ethyl
acetate (100 mL) and washed with saturated aqueous sodium chloride (2 x 50 mL), dried
(MgSO0,), and concentrated under reduced pressure. The residue was purified by flash
chromatography (eluting with toluene:ethyl acetate = 9:1) to give mainly terz-butyl (3R,5E)-



52.17 (3H, s), 2.23 ( 1 H m), 2239 ( 1 H dd, J = 10 and 15 Hz),

(2H, m), 2.86 ( 1L H 1), 4.10 (1H d, 3 = 10 Hz), 7.05 (3H, m), i’d]ﬁé i
m) 7.40 (2H, t, 3 =8 Hz)) 7.90 ( H) br d). LRMS (thernospra 51
(M\H, +) . W 99ngmabenzot ri azol - 1-yl oxytri s(pyn; ol i di no)phosg% -azm)ssﬁs
hexaf | uor ophosphate (522 ng, 10 1.0 mmol) was added to a stirred sol ution

of tent-butyl (3R)-3-({[(1ST-2,2-dinethyl-1

(car boxy) propyl ] am no} car bonyl ) - 6- [ 3- 8kt hyl - (4- phenyl ~henyl ] hexoate (496
ng, 1.0 mml) (1 S) 2- met hoxy- 1- phenyl et hyl am ne ( 151 ng) 1.0 mmol ) (J.
Anmer Qo . 1- alzm (R67 y~L, 2.0 nmmol) in
anhydr?l][‘s?'re lchI 0|PL zgx}]gﬁa BJ(erﬁ?@Zn der ﬁ‘?H %)-gggma)tlzoc After 1 h, the

sol uti @hcuyd&hylﬂammeucaabor@ﬁ)ﬁrdpgt]arﬂmb&}chboﬂl}ﬂ)hcmedmm awasotbﬁrlmlfoaﬂ (936 0

et hyl acet at'g and washed ﬁnguentlalh% %th 5% aquoous citric acid (
2 x 50 Tg.)70 atlémmréaserawém rep alkans ispRgrspliRd EXYer(a}so pEesstby | ne ( 50

T"I%oz?ﬁ;%ﬁﬂé&fﬁ@éﬂ&ﬂ?%ﬁ oﬂ etﬁggél,h/?figs(%]eeqﬂgdg@ centrat ed under reduced

pressure. e residue was puri romat ography (eluting with

hexanemohw(tcﬂmmuwlacaaté—)lotn) give tent-butyl (3R)-3-(
{[(1S)- dlrrethyl 1-( {[ ST2rret

hoxy- 0
il 5400 Mo ST Bon e Ko ogmearh ot b de|(OH. £)al 45 (Hi &, 0 2 Gheny! ) phen

ot o 4P G2 152, T (i 8 33 FoPLOHD). 833 AT, 2R, MR LOGARRTS
?Zar l %ﬂfﬁ) JEr3 (123 ,2), (4)216 (IH) d, Jg= 63 sz ozm,H %c)ﬁt%t 03427585 gk) 53353(3}1( Ei;h)_m)g Hg) 55

5 12 (6H9 (dH,, duJ-@SandjlsHHzﬁ 3261135d(11=f115b12)c§)49(eﬂ4hr(1)1 18&8Hd90m;ﬂc196 (1H,

é 7I—&;{?OO(le)710(1HdJ 8 Hz), 7.26 (8H, conplex),
7.3 (5% CQPRIEXY t her mospray) mz = 630 (M) FT' IR v'", ~ (KBr disc)
3320, Zj‘._,ms ,l,g,z (MEBYO, 1157 and 700 cmi’® 30 Preparation 19B.
3 0 MAY 200 8 I24 116 ten - But yl

(3R)-3-({[(1S) 2,2-dinmethyl -1- ({[ (1S 2-met hoxy- 1phenyl et hyl ] am no} car bonyl
) propyl ] am no} car bonyl)-6-[3- met hyl - (4 phenyl ) phenyl | hexanoate 5 CH, | ~ |
~a) CH HOBOHg. CH ¢) ~~d) ~~~) ----- ,. == p~-~-a OOHHOO

gHrrE[‘ hg Qg rd&]@n&{r 6?')6 b ‘S%Re gg;llais[it-\é&lo F&Bﬁe%wpﬂénvu-s-({[(lsyz 2-dimethyl-1-

15  ({[(1R)-1-phenylethyl]amino}carbonyl)propyl}amino} carbonyl)hex-5-enoate (936 mg,1.52
mmol) and p-toluenesulphonyl hydrazide (1.41 gm, 7.60 mmol) in toluene (15 mL) was
stirred under nitrogen at refiux for 4 h. After being cooled, the mixture was diluted with ether
(150 mL), and washed with water (50 mL), 0.5M hydrochloric acid (50 mL) and saturated
aqueous sodium chloride (50 mL), dried (MgSO,), and concentrated under reduced pressure.

"0 The residue was purified by flash chromatography ( gradient elution with hexane/ethyl
acetate) to give rerz-butyl (3R)-6-[3-chloro-(4-phenyl)phenyl]-3-( {[( _1_.S')-2,2-dimethyl-l-
({{(1R)-1-phenylethylJamino} carbonyl)propyl]Jamino } carbonyl)hexanoate (701 mg, 74%), as
a colourless foam.
R, 0.36 (hexane:ethyl acetate = 5:1)

25 &, (400 MHz, CDCl,) 1.03 (9H, s5), 1.43 (9H, 5), 1.52 (3H, d, J = 7 Hz), 1.43-1.70 (4H,
complex), 2.32 (1H, m), 2.60 (4H, m), 4.18 (1H, d, ] = 9 Hz), 5.09 (1H, pentet, ] = 7 Hz),
5.95 (1H, br d), 6.47 (1H, br d), 7.03 (1H, d, ] = 8 Hz), 7.23 (7H, complex), 7.42 (5H,
complex).
LRMS (thermospray) m/z = 620 (MH")

30



A m xture of 5-brono-2-iodo-toluene (5.01 g, 16.9 mmol), phenyl bomic acid
(2.26 g, 18.5 nmol), palladiumacetate ( 190 ng) 0.85 mmol ), 30 MAY 2002
tri phenyl phas (440 ny, 1.68 nmol) 10 and 2M aqueous s honate
(25 ) |M33§F§dg‘g (60 nm.) was degassed and heated at refl(t};&uncfgr nitrogen
for 18 h. The m xture was cool ed and partitioned between ether (200 niL) and
water ( 1 OOnL). The organic |ayer vvasg\yashed with brine ( 100 nL), dried
(MgS O ) and concentrated under reduced pressure to g| ve a yellow oil.
Purification by flash chromat ography (eluting with hex anez‘dﬂave

3- net hyl °4B'Bfﬁ‘m;/1| BRIt Beiasenéd-phenydiphenyl 7544 (10 23 -dimgthyl A=<k Bl CN, Ph

pCT/ Epop b leing Sxteniogyasiniesstibay Dhodnchud (o6 ik d ¥l e 236 9
50. 0 mMDgissdivedin AvHydY6s digkan@iyOlmd) Hﬁ@ﬁodl&ﬂmrﬂn)xcmmﬁﬂﬁiﬂdndér@mg%ﬁ ‘

reflux to a suspension of magnem umturnings ( 1.33 g, 50 mmol
anhydr otudmmawgndqe gasaﬁaS(bzr bled yhrougit the stimed @phetropsfpalS win i qhtmmr

nitr en W t stirr Ater e additiq te t

it e il bR 2B SRl W SRR 68 b end MSn PRIy WRRr iR P Rt
cont i nueﬂhé Fsidb wad laf‘ss@;wd RERESd AHd éah@éﬁnd&ds&hwemsm?&sﬁiré & es @0l 1O
roomtenperature, and then added dropwi se via syringe to a solution of

gl ut ari cgianlaydiourless(gun? Whigh chitaliiset ppomadditigrdofhexanesand athydiacetare.afihg 125 nl)
under nitro at -40C. t 90 m - m xture was all owed to
wane 1o UE) g aq'lui Wosreommeisn o ey Sactiessepromy] Sl ghircind B COmPRNR: o vas
10 extr ag)et her (500 nL), washed with brine (200 m.), dried (MSQO, )
and conc ntra 'éd Under reduced pressure. The residue was purified by flash
chr oidat omrmsy- lﬁelsacl(ﬁgmvmhyhachtatb’dnmmﬂyaumer)et hanol = 95:5) to give

5- (3-net hyl - 4- phen ) phenyl - 5- oxopent anoi c' acid as a pale brown oil, (8.6
g, 60% BhOSE (ethex %EWCéW 30:%ed. mp. 91-94C. Rr 0.26

L% V) Bt G NHEREDRS) orly i cdchalf? SrMaRNE b s e y783 oRER)

7.31 (3H 43rf(3H7d 42 €.83Hz),M.48 CH3h,), 1132 (!JH dl)?@(‘lﬂ dd, . Q@aﬁdl‘hl—l&) 2.43R\V6
(thernmo mz = 283 {MFf ). Found: C, 76.49; H, 648 C,gH'QO_ requires
C, 76 57&Hﬂm)62§3‘(/3120dcb)7 =19 ansk MyHi2); 2.86 61K, 1m), 436, (1H, 955006 H, neatet, d

5 (Bmectio 7ot B adich - Hf Ot 3ombleh BT R e ucqmaten) 776 ©.sH ey 847

trlfl uor@=\mturd).acid (5 nL) under nitrogen at 0C. The mxture was t hen
allowed to warmto 25 roomtenperature and stirred for 2 h. The m xture was
pour ed iIARMSighesmogmrayymiz 5P )act ed with dichloronethane (3 x 15 nl).

The co organi c so 1shed brine, dried (MySO, ) and
concen?%ﬁué’g under redutg%d@ess ’e he m I{JQ{? was purified by flash
chromat qu/,H bYN@'r uiRgC\W0.58;di chijos.ogret hang; sigt9anol = 95:5) to give a 3:1
m xt ure of F’ et hyl - 4- phenyl henyl ] pentanoic acid and triethylsilanol

(1. 20g). This 30 mat eri al was di ssolved in hexane (5 nL) and sodi um )
hydr ogen carbonate (290 ng, 3.5 mol) e

Example 34 / Preparation 5.
(3R)-3-({{(15)-2,2-Dimethyl-1-({[(1R)-1-

25 phenylethyljamino}carbonyl)propyljamino}carbonyl)-6-(3-fluoro-4-
phenoxyphenyl)hexanoic acid.



3 0 MAY 2002 WO 99/ 35124 | 18 PCT/ EP98/ 08565 was added. The m xture was
stirred overnight at roomtenperature, and then concentrated under T B &AL &2
pressure. The solid residue was triturated with ethyl acetz‘g}ﬁ ggdsl tered
to give ¥APYUMIES- (3- net hyl - 4- phenyl ) phenyl ) pent anoat e (8 0
Treatnment of this material with hydrochloric acid and sol vent extractl on
gave the free acid as a viscous, 5 cqgl.ourless gum SH (400 WHz, CDCl,) 1.74
(4H, m, 2.27 (3H, s), 2.43 (2H, m, 2.65 (2H, m, 7.06 ( 1 H d, 3 =38
Hz)) 7.11 (1H, s), 7.16 (IH d, J =8 Hz), 7.33 (3H mM, 7.42 (2H m. LRMS
(thennospray) mz = 286 (IMNH, +). Found: C, 80.40; H, F7.59; 10 C eHzO
requires C, 80.56; H 7.51%, d) Oxalyl chloride (3 5 mmol ) was
added dropwi se to a stirred sol ution of
[ 5(3-net hyl - 4- phenyl ) phenyl ] pent anoi ¢ acid (6. 80 ) in anhydrous
15 di chl or ogget fan (60 @L)cﬂunder ni t)r ogen @i ~ Di r@t hodd, for mam gle (2
dr ops) d, anhgl s nthe gapxiur Rl | warmto room
t enper at l}'[" OAf Ter fihe utlon was,, dofcerit r it e de duced
pressure, &nd the Pes«rrch@ €0l ved in arthydr ous Po]/q‘am;- oncentr at ed
under reduced pres&dr &H{ twi ce) The resi due was di*§sehyed in hexane (150
m.), allowed to stand for 17h, then filtered through Arbocel filter aid,
washing 20 the filter cake with more hexane. The filtrate was concentrated
under reduced pressure to give 5-[(3- nethyl-4-pheny|thenyl]pentanoyl
chloride (7.1 g, 97%. 8H(400M—|z CDCl,) 1.77 (4H, , 2.26 (3H, s), 2.63
(2H, t, J =b.5 Hz),2 td:65Hz)706 ,° 8 Hz), 7.10
(.1H, s), 7.36 (SH 3l ution of n-but yl | it hi 9. , 2.5Min
hexanes, 24.8 mol) was aded dropwi se 25 over 15[mn to a solution of
4-(S) - benz:yj @xazol i di B- 2cﬂ;ne (4. 39) g, 24.8 mwl )1 n amhy@rous
tetrahygr -. 78 oll) ande nitrogen at -7 Rt eyas allowed to
0 i tre cool ed to"70C. |o ,
[ S (3- rref hyl - 4 ph2Tesheny¥pent anoyl chl ori de (% aﬂ\gn, 248 mml) in
anhydrous tetrah ofaran ( 10 nmL) was added dro s@over 15 min. After 1
h, the m xture was all ovved to warmto OC whereupon 20% aqueous 30 anmmoni um
chloride (75 nL) was added rapidly. After being stirred for 15 mn, the
m xt ure 0 MAY 2002 WO 991 35124 119 PCTI EP981 08565 was extracted with
ethyl acetate (250 m,), and the organic phase washed with water (3 x 250
m.), da) ed W}of@d&dﬁmn@tﬂte&mdgmm&mmo@chnded-(w essure. The resi due
was_ puri fi by flash chromat ogra ient elutiqon wt ne: et hyl
acet at weth Ygg‘eﬂ!yk)ﬂ‘%?@“‘} {Od“@ Q)g 'ﬁ'g?é)“@g ﬁg‘fdﬁ dtga stire solution of ref- ?
[5-(3 it anoyl } oxazoI|d|n20ne(9 66 g, 91 %
as a 5@:%%&6% M&mq%t(gﬁ(&gent ane: et hyl acetate 3:1) bH (300 MHz,

,)pﬁcn?'&ﬂﬁﬂ}dmﬂﬁ}caﬂmﬁﬁ)ﬁraﬂllﬂdmoanm&x -§¥¥noat: WMOHZ)(GGO nf, =10 and
13 Hz) 3 01 419(2H m,

4.70 (1.63mmad, '3 ﬂuevswirplaeswm-mm%nﬁneQrepmtm@%(‘vﬁé%dﬂ& = 445

O B i e A o R A B
6. HP; ﬁhxtﬁreoﬂ%;iﬁgai)wﬂl ﬁmiogén aiencfeared it reflub fordddi. Wdditiosl patladien( 31. 3 L, 1M
'ntet écae?atg EZ%f xﬂé,anzm mmol) and tri-(2-methylphenyl)phosphine (50 mg, 016 mmol) was
added and the mixture was heated for a further 9 h. After being cooled, the mixture was
poured into ethyl acetate (100 mL) and washed with saturated aqueous sodium chloride (2 x
50 mL), dried (MgSO0,), and concentrated under reduced pressure. The residue was purified
15 by flash chromatography (eluting with hexane:ethyl acetate = 9:1) to give mainly terz-buty]
(3R,5E)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyl]amino} carbonyl)propyl]amino} carbonyl)-6-(3-fluoro-4-phenoxyphenyl)hex-5-

enoate as a colourless oil (949 mg). 'H nmr suggested that two alkene isomers, the (5Z) and



mmol ) was added dropwi se over 30 min to a stirred solution of

4- (S~-benzyl - 3-{[ 5- (3- et hyl 4- phenyl ) phenyl ] pent anoyl } oxazoli di n- igl@memz

13.39 g, 31.3 ) in anhydrous tetrahydrofuran (100 nL) ter
| h, a sol Wq??ﬁ% tert-butyl brompacetafe (4.95 ni, 33.5 m?lﬁngl n anhydr ous

tetrahydrofuran ( 10 nL) was added dropw se over 20 m n, keeping the

t enperature bel ow -?0C. The m xture stirred at this tenperature for 2h,
then allowed to warmto =50C at whi c\kll\ﬁ%m nt 20% aqueous amoni um~chl ori de
(150 nL) was added with rapid stirring. The m xture was allowed to warmto
10C, an@Ehtagetbouwith thenlkens starting meteshl @ 0¥y weaealsaprssquoFhermyxturecPivat er

(200 The or C a 25 washed with water (3 x 250
m), driag‘&nfs'l\)ﬁ&ﬁ? ?‘P&P@‘S t\rlﬁﬁpaéggg Loé% reduced pressure. The residue was
purifi eqkib)ﬂf(ha&he@{h@pggggaggégglyy (gradient elution with pentane:ether =
20:1 to 1:1 to givé tent-butyl

(3R|) 3- mésqogdm ﬁﬁﬁg«femo@nmwxaﬂak?m ) 131(9/(%&) B /3H 8 { 6y | - 4-pH
Coart ond 2By s 40 {218 T a S ”%19@? ool a2 T 4B oy 360 aok= 46 e
2’9320?2%,5‘)’2%?4 GEE piilen. g Cfiato) s ds gl @2 s ool G0 4, e (S

3.3 8 ((IlHH)rdeB 9«ﬂ(3IH %)amdnﬁ-lkdb)nplék)lﬁzu?ﬂﬁ odmplexy. 5 Hz), 4.25 ( 1 H ),
4.68 ( 1 n?b ) =8 Hz)) 7.08 (1 H s), 7.1 4(C1 H d
J=38 H£FM$ m%ﬁy)mﬁé&iMHmws (thermospray) niz = 542 (M), 560
(MN\H, +). Found: C, 74.55; H, 7.40; N, 2.44 C'H~9N050.1 ether0.2 Et OAc
requires C, ?4.60; H 7.40; N, 2. 47%FTIR v"", ~ (KBr di sc) 2980, 2930, =~
17809 1725, 1700, 1388, 1350, 1157, 768, 702 crrl . fj 30% Aqueous hydro@

peroxide ( 12.75 nL, 114 mmol) was added dropwi se to a sol ution of
rert - bubyIA solution of tert-butyl (BR)-3-({[(15)-2 2-d1mcthyl -1-({[(1R)-1-

3R) - 3- ~-4-h - 3- bony! J- 6- ( 3met hyl - 4- ph
(enyl))phkﬁfﬂ’é‘%éx}mg%%fmfﬁﬁ ]1]% bqun(’§ %?c?’ ;d?(r;]yur an: \(Naggr {3 1, P
400 ' npherdixyplenyl)iSansdté @m%@nmﬂa mmm(m firRale (4P mg07. 58§u901mmI )

was added in one portion. The m xture was stirred for 2 h at 0C and h at
20C. Ti pad i @agalladiumiontchargosl (280 mg) omethianal (m)né.hu/aastsmtdmwm&r k(:dm um

v e T e e
hydr OChll‘HE k&l&@'ﬂs@s@olvgd hﬂ@éetﬁl@%@ ﬁa@hé@%lﬁﬂatﬁljﬂﬁd Riudds Sodidije M xture

was concentrated under g}&ce pressure to half volunme, acidfied to pH 2 by
t he addchlorde,cliied I(Mgﬂ@u)cankilconcentrmd anderredueed passmdtwgwtuedl-\nhyumﬁhane (

concent P phereil gl beu B icaty S@%Es iroLehB Il
T Pl S A i i 9

97920 ~soatocthémxthmpsmmohtptﬁtﬁca(ﬂoxﬁ (pent ane: et her: acetl c acid = 30: 70 1 )
(300 MHz, CDCI,) 1.45 (9H, sé163(1H M) 1.77 (4H, n), 2.26 (3H, rr),
2. 42 (dB-r°39Ql°3ma%aﬂ11‘7a°FE)° 155 (3H, m), 2.87 (1 H m, 7.06 (2H,

7. 15 e ’
(i, B (ogihd, CoR1T8be (J s, £ ), 1Rk 3°1 BRTRISH), 1RETOR, é%%m
2930, 163(1-12)17 05 (14 5h), 2]43)&81-1 ﬁl),52752 Mm)?ﬁzzf(hﬂ d JEOLmliz) G.08{4H2pentéd, J 8. 06;
C~4H O4 O 1H20 requires 7. 2002 WO 99/ 35124
121 =6.5Hz), 6.48 (1H, br d), 658(1H brd),674(lH °d )= 8Hz),687(3H m), 7.01 (1H, t,J

25 =17Hz),7.19 (8H, complex).

LRMS (thermospray) m/z = 619 (MH")

c) Trifluoroacetic acid (2 mL) was added dropwise over 5 min to a stirred solution of tert-
butyl (3R)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-
30 phenylethyl]lamino}carbonyl)propyllamino}carbonyl)-6-(3-fluoro-4-



5 10 15 20 PCT/ EP98/ 08565 g) N (D net hyl am nopropyl)-N -ethyl carbodiim de
hydrochl oride (3.50 g, 18.26 mmol) was added to a stirred m xture of 30 MAY 200!
(2S~-am no-3,3-dinmethyl-N [( 1 S~-2-nethoxy-1lphenyl et hyl ] but anam de

hydr ochl ed gasgfar eparation 1 a){6.78 g, 17.43 nmmol - cont AGIKEPP8(BE6S equi v.
di oxane), tert-butyl (3R)-3-(carboxy~6-(3-nethyl-4-phenyl)phenyl)haxanoate
(6.35 g) 16.6 mml ), 1-hydroxy-1, 2, 3-benzotriazole hydrate (2.80 g, 20.75
nmol ) and dii sopropyl et hyl am ne (5.988L, 34.03 mmol) in anhydrous

di chl oronet hane (82 nlL) under nitrogen at 4C. After 2 h, the m xture was

| f. h
i xt oSBT R (ERGE T 4 o) h3hnvfolt LnERMBAFEIRERT) iher | "V,
5% aqugfdgencit R0IC. Thé sbiftonwandtiniel for Kol aidéRdeeiseDutRles Rduted préssmebonat e

(2 x 250 nL), brine (200 m.), dried (MySO-), and concentrated under reduced
pr essuFhe resides wassdigipdveddn tolbenieand (couesnirated under rednsed pesssvatwire).o gi ve

19 - 2 stiealT Y B Pt PR e e RS piBKl o st ecid
carsbomd:iszﬁygémefmledoﬁm@hﬁ@g& aggamlyg.]émgmg,a@g%ilo. 35 g) 99%) as a

colourless foam Found: 'C, ?3.99; H "8.31; N, 4.51 C qHszN2050. 04Et OAc
r equi rRys0.2] (bxarssthyd, acstaBacetiy acid #3%25: Bpar at i on 20.

G ShIN I, E A o 5 T BP0 T i sl i SR o
-bro dg(;jmg' i.é@{ﬂk,m@.séfwﬁ, 4,918 10h¢ 50@3#@%;27 ‘i’*ggﬁ%@%"g@?@-g_@ )

was a o tetraki’s(tri phenyl phosphi ne) um 25 mmol )
under (1H3d;J %6 Hz),6:82(2MDnY96.3% (2H, d 12 $HZ), BRANH3 585 6 HE), Gdar(1H] d,rJeom
ter,rpe[#dait#g)rg. A@%Ol ution of 3-nethoxyphenyl boronic acid (31.5 gm 207 nmol)

i mdet » 1@0{75, ¢AMPISEs added. Finally, 2M aqueous sodi um car bonate (800

mL) SRI@I? h } e was heated under reflux with rapid nechani cal
sti r\rl\?ﬁg gﬁ@]’ﬂ{i A??ﬂm ng cool ed, the m xture was partitioned between
ethyl acetate and water and the organic 5 phase was dried (Na2S0,)-and
concentrated under reduced pressure. Purification by colum chromatography
on silica gel eluting with hexane:ethyl acetate = 98:2 then 95:5 gave

I-(3 - 2- yl -4-nitrobenzene (40.55 gm 90%. R, . 0.22
(hexﬁﬁgﬁﬁg??!ﬁ’lﬁ%@é@@s:s) 8H (400 MHz, CDCl,) 2.3 8 (3H, s), 3.85 (3H,
S5 6-(33)-3-(!-{%(1‘5’)—&2&%1«:&&]-(1-(a'[(ﬂl)-!ia J=8H), 6.96 10 ( 1 H d, J =8 H),
7.3 8 (2H, ,.8.02 (1H d J=28H), 814 (1 H s). LRVS (thernospray)
m z = phenylethwljaminpjcarbqnylprepydlaminelearbonylé(3ymethykd-t r obenzene(23. 4 gm
96 Ml di ssplved. in.a mxture of ethanol and ethyl acetate (3:1, 470
m.) arP&'?"H\‘y’A%fp&ﬁs?ﬁ'iﬁ “g\feﬂ;"?o% pal I adi um on 15 charcoal (2.3 gm at 3 bar
and 20C for 2 h. The m xture was filtered through Arbocel filter aid,
washing with ethyl acetate. The filtrate was concentrated under reduced
pressure to give 4-am no-1-(3-net hoxyphenyl)-2-net hyl benzene (20.8 gm
10099 as a pinkish-brown oil. R~ 0.06 (hexane:ethyl acetate = 90: 10)

)



" SH (400 MHz, CDCI,) 2.22 (3H, s), 3.65 (2H, br s), 3.84 (3H, s), 6.59 (2H,
m, 6.87 (3H, rr) 20 7.04 (1H, d, J 8 Hz), 7.28 (1H, m. c) Astngr[pMAYZD[)Z
. solution of 4-am no-1-(3-net hoxyphenyl) 2-met hyl benzene ( SpPraiEbgessés Mol )
and i odi n@'(’(923§'724gm 25.8 mol ) in toluene ( 120 m.) was heated to 50C and
a solution of iso-anyl nitrite (3.46 nL, 25.8 mol) in toluene (50 nlL)  was
added. The m xture was 25 heated at 9 for 2h and cool ed. The tol uene was
renoved under reduced pressure and the residue was dissolved in
di chl oronet hane and washed with excess 5% aqueous sodi um met abi sul phite to
renpove iodi ne. The organic solution was dried (Na~SO )} and concentrat ed
under reduced pressure. The residue was purified by g€ ]
chromat ography (first columm gradient elution with b& - ethyl acetate
starting with neat [exane; second col um 30 I\/AY{202 VO 991 35124 123
PCT/ EP98/ 0856-5 el uyetd wWeoh &gxane) tg give cH, o w 9O CH b) )
4|od01,( Wk) Rt hyl-benzepg b _pRl enorlange oil (5.63 gm
749 . Rr ,96459 (hex ne: ethuyl ¢t ate = 90’,,@0) SH (4 QM%,) 2.23 (3H,
s), 3.84 (3H s), 6,.8¥Tlch H %), 6.86 ( T H d, J =Fdk), $290 5 ( 1 H -
d, J = 8 Hz), 6.95 (1% d, J =8 Hz), 7.32 ( | H*tHg ='8 Hz), 7.5 5 ( 1

H d, J =8 Hz), 7.47 (1H, s). Preparatlon 21. tent Butyl

(3R -3-({[ (1S ~-2,2-dinmethyl -1-({[ (1ST-2- et hoxy-1 10

phenyl et byl ] am no] carbonyl)propyl]am no] car bonyl ) - 6- ( ,'i-rret hoxy- 2- met hyl bi p
hen-4 yl)hexanoate c %0 0 ) Hao~~0 ~~0 \ 0 =0 ~/ H- ‘ogH ocH, b) CHa ~)
CH O~ O CH=CCHa -- .~ HC-O\ HCi ~ c~ | / HCC~
HaC ~ Ha a) By the Preparation 3 a), tart yl ) - 3-( (')

{[ (1ST-2, 2-di net hy
] &M no} car hpnyl ) hex- 5-¢en (2 088, g, 5.0 nmol)
Qdﬁ« A reparation

(benzyl oxyehy
was reag]gi\ : ( Nl»{\@t haxyghenyl ) 4 : .
20) (889mpy, 1) Wind al | adi um cat & ysis, gusk ngi N | mor phol i ne
as base at reflex ,J,gfgﬁéioni rile for 14.5 h. W)rkﬁyﬁ\&s; befdre foll owed by
purification by flash®thronat ography (hexane:ethyl ‘ac®bate = 10:1) gave
mai nly tent-butyl (3R SEA-3-({[(1S)-2,2-dinethyl-1 nac- ~~ ..,
a) A mixture of palladium acetate (20 mg, 0.08 mmol) and tri-(2-
methylphenyl)phosphine (50 mg, 0.16 mmol) was added to a stirred solution of terz-butyl
5 (3R)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyl]amino} carbonyl)propyl]amino}carbonyl)hex-5-enoate (Preparation 2)(578 mg,
1.23 mmol), 1-iodo-3-methyl-4-phenoxybenzene (Preparation 11)(384 mg, 1.35mmol), and
triethylamine (300 pL, 2.14 mmol) in anhydrous acetonitrile (3 mL) under nitrogen. The ( )
mixture was purged with nitrogen, then heated at reflux for 24 h. After being cooled, the
10  mixture was poured into ethyl acetate (100 mL) and washed with saturated aqueous sodium
chloride (2 x 50 mL), dried (MgSO,), and concentrated under rcduced pressure. The residue
was purified by flash chromatography (eluting with hexane:ethyl acetate = 9:1 and then 4:1)
to give mainly tert-butyl (3R,5E)-3-({[(15)-2,2-dimethyl-1-({{(1R)-1-
phenylethyljamino} carbonyl)propylJamino} carbonyl)-6-(3-methyl-4-phenoxyphenyl)hex-5-
15  enoate as an orange foam (615 mg). 'H nmr suggested that two alkene isomers, the (52Z) and
(4E), together with the alkene starting material (10%) were also present. The mixture of
alkenes was taken onto the next step (see b, below).

R; 0.5 (hexane:ethyl acetate = 3:1)



3 0 MAY' 2002 WO 99/ 35124 124 PCT/ EP98/ 08565
(benzyl oxycar bonyl ) propyl ] ami no } 3.0 MAY 2002

car bonyl) - §ﬁ5 - met hoxy 2- met hyl bi phen- 4-yl) hex-5enoate ag %Eﬁ I 1 ow
gum (1. OO YH1280% . 'H nnr suggested that two al kene |sorrers e (5~ and

(4~ were also present. The m xture of al kenes was taken onto the next step
(see b, below). 5 8H (400 Mz, CDCI,%70. 95 (9H, s), 1.43 (9H, s), 2.26 (3H,
s}, 2.36 (1 H m, 2.45 ( | H dd, and 17 Hz), 2.55 ( 1 H, dt, J = 14
and 7), 2.68 ( 1 H dd, J =9 and 17 Hz), 2.77 ( 1 H m), 3.80

( 3H, s)8,4360MH4, CICH,)(farz the4 5Byisomrien) 1. 02| (9HZ3), 5.26 TPHLH) AL.36-(3H6i)) | 6.718%), H, dt , J

(1 hoi o .22 k. ofban. o dp U ) Tt e GBI BT b0 BBt o

19 ¢ = = -
(k. 5SS PAL 15 T, 531 T B SOOI S md £ 635 (B 0 =16
car boer))é 61 (M, br&t)m)xty(m miel &\ Hiz)ph 87 (2ZH \d ] A OHDEhoG(2H, (m)l?QéQSIg, 1.69

vvas h{drogenat ed over 10% pal | adi um on charcoal to give tertbutyl
S~- 2, 2-di net hyl - 1- (car boxy) pnpyl ] am no}

carbo ' - - hyl bi phen- 4-yl ) hexanoat e- (664 759 as a
col oup'?i%aﬁs@(i %gﬁ%ﬁgmg?ﬁlégﬁ gt hlalro acetl%:/ ZB.CI)C(I = 50: 5(() 1) %H (4(§% VHz,
CDCl,) 1.02 (9H, s), 1.42 (9H, s), 1.47 (1H m, 166(2H m, |.77 {1H,
,225 3 H 2.3 7 (3H, 4. 48 1
WA A(ﬁolumi)fm@tyl@feﬁmb}(u§1s3~323¢n<e9w1 AR (on m 7 e (4K

PRI AT U e R TR WL E NS A

{L6 1S}en8at8 ésillsrmg hybe Infdlp aenoniidh EtlaleA31 0'filg, 4.9 mmol) and 10% palladium on
car bonyl) met hoxy - 2- met hyl bi phen-4-yl )hexanoate (660 ng, 1.26 nmmol)

was r eharced (ﬁﬁ nig) in meSIa)lolZB mli)veasystirred piR3¢] for Hyh dificrmix{urd 9@s fifjgred. 260

) i e ot e e ARl 170
(3R) - %m@éivé& %Tetﬁ PacliafPinhasfied itk dablrated B hERS Yodt B RRIOrAL, Wl 230 )

car bonyl ) pr opyl ]am no }

car boayd pex&e(lsatednnﬂmxw@edmteksptd)uoMeﬁybu)ﬁe(i&)qb&t[el.SO-&?ZEdmmh)&-Jl % as a

e e A
1 33

inH, #}h‘,’mzx .yg’f{s&{(‘ Jﬁe%%és%"sﬁgs"fﬁ%s?m g".agn %&h &“Hakéﬁ)""ﬁg g%dt\%up 4. 29 (1H (
d, 3 withobkpuyrifitation(1H, dt, J = 8 and $ Hz), 6. 3$ (1H br d), 6.4% (1H br

d , 6.8 H, .. 6.96 1 H d, J =8 Hz), 7.00 1H 7.10 1 H d,
). Rlﬂgf((%?xaé’g?%&ac?%‘;rﬁl%w ). LRVB (t hez m)spray§ m z 2523)59 ( MFI () Found:
C 72 1 [ : 30; N,
C. TosLradiut B 1.chyhf ot GRS, PR8I, S ire by B s,

[ 49 I( j-l ﬁ%ﬁ(ﬂﬂph&fﬁ' U)Hﬂ ZUEG KBH ]swmwalﬁ, th)] 1.45 2R, i), AiST€2Hyn), 3 26«QH, d3} di oYA an

% % é§£§ 1R) -1 _
pheny F&t Hy), ]Seri(ﬂuH} Eﬁ?‘%ﬁyl Yo Hobr dhH4dH, brd), 6.77 (1H, d, ] = 9 Hz),
6.86 (3H, m), 6.99 (2H, m), 7.26 (7H, compiex). .
LRMS (thermospray) m/z =615 (M")

25  c¢) Trifluoroacetic acid (2.5 mL) was added dropwise over 5 min to a stirred solution of tert-
butyl (3R)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyljamino } carbonyl)propyl}amino} carbonyl)-6-(3-methyl-4-
phenoxyphenyl)hexanoate (550 mg, 0.9 mmol) in anhydrous dichloromethane (5 mL) under
nitrogen at 20°C. The solution was stirred for 1 h and concentrated under reduced pressure.

30 The residue was diluted with hydrochloric acid (2M) and extracted with three portions of



OHOCH ONHc~ ' CHo ~CHoHa a) O~ Odipo.~~ @/ 1 HC | ~ﬂ
C~ ~C~~H~ Cth 1$ b) O~~CHs -.-i O _~: / | HC~ CHs C- HoC H, & GyAY 200
Accordi ng_to the nethod of Preparatl on 15 a),

(2R) - 2- [ (¥ 1‘39% SB407 et hyl - $ 0x0. 1 3di oxol an 4-yl J- N PCT/EP98/08565
[(1S)-2,2-dinethyl-1-({[(1Rl- phenyl et hyl ] am no} car bonyl ) propyl ] pent - 4enam d
e (Preparation 14) (430 ng, 1.0 mml)n%as reacted with

1- (4- cyanophenyl) - 4-i odo- 2net hyl benze (Preparation 23)(479 ng, 1.$ mol)
under pal | adium catalysis at re~lux in 3 0 MAY 2002 WD 99135124 126 PCT/ E
P98/ 0856&thyhaeetaieri The dombingd organic sohftions wWses wgshsd mx&watmted Aqueous sodim

artitiopgd  be acet a rated a us sodi um
br'c ar bof BeBepderMeSFLandFopdbaef gderra 5t aTRSHE: JEPDRYBA! FAieeey ) and
concent i ?,,Qp(r by flash
chr omat ﬁﬁgdhdfa?ga S?f‘#r%mﬁi? %Wﬁqgﬁﬁg? SJ;H h%rﬁzds%egﬁﬂgﬁo 646'“?;2 )5/) tOSgI ve 5
mai nl y (c2Raminated with toluene and trifluoroacetic acid. .
3:0)52&{(21 (41/%0 d?q%?grg%% lm)né-r%-ctrgea;[xg]ﬂ ggo_i"l)enyl }-2-1(4,S )-2,2-di nethyl -5-o0x0-1, 3

1ST- 2,52 d’ﬁ}ﬂ - I n 4enam
|[((je as a’ Pq oang’ag[g(’r;é&{ 5“% ﬁnrxs%ggsgéﬁa??%?yﬂa%ﬁgné%’é’%s wer e
al so pr QSHN),ZZ?IGBHIIIKL |r7e (2H, m), WSH\/\H,SI#&GHZ) Cﬁ)ﬁ)@(lﬂh@emexﬂ *S’/IHJD), 63ge b,
bel ow) . onet hane; net

cDal )(K%H m}aé 8(44(23 §0‘ma§)HZ):16 ?ﬁo(léim 750)0(1@ Md-(%HZ),& IOJ%H W!BPlFE))74§ 54
3H, 2.70 ( 1 H, 2.81 (2H, m), 4.20 (
(1 H, 3) (5&'—"53—(@‘*2?)783%%&0"%? S): 5 Hg), 5.0?( 1 H éent e{r) - 7@
Hz) 105. MMSI{hHm&pra})m/z?—-—SS&"(ZM) g 1 T dt, 16 and 7 Hz), 6. 50 (1H,

6.
J:16Hz)658(1H d, J =9 H),
m, 7.38 (2H, d, 8 Hz), 7.70 (2H,

t
(1H d, J =8 Hz), 7.15-7.30 (7H,
J 8 Hz). 15 LRMS (thernospray)
mz =5 acetone), S47. - b) A so Iution of (2R .
4~-5-{[%féfh%yglhgphenyl) - et hyl ] phenyl }- 2- [ (4S~- 2, 2di net hyl - 5- ox0- 1, 3- di 0
xol an- 4 Mdthyi¥ 2&',(34@T3-2:a2b@km Jrek{dlénbie 1 _
phcnyl et hyl fam no} car bonyl ~r opyl | pent - 4- enam de (403 ng, 0.65 mmol) in
et hanol (70 nL) 20 was hydrogenated over 10%pal | adi um on charcoal (40 ng)
at 3 bar angy2@C for 5.5 h. The m xtyye gvasAiltered through Arbocel filter
ai d and congenfl at.ed oun r reduced prles t  gige b)
(2R) - 5- {j'ﬂc(4°cyano heg{v, - 3TErhyFphenyYt -1~ [ 12S’) - 22=drnet hyl - 5- oxo- 1, 3
- di oxol an4-yl ] 2,2-dimethyl -1- (¢ P( €#} -1-phenyl ethyl]amno }
car bonyl )propyl]pent anam de (384 ngy, 61 %9, as a colourless solid, which
was used for Exanple 17 without purification. 25 SH (400 MHz, CDCl,) 1.00
(9H, s), 1.48 (3H, d, J =7 Hz), 1.50 (3H, s), 1.55 (3H, s), 1.62 (2H, m,
1.68 (2H, m, 2.2¢ (3H, s), 2.60 (3H mM,{(4.18 (1H d, J = 9.5 lz), 4.45

4.
(
10
d,

(1H, d, J ew,6oHzy, 5.08 (1H, pentet, Hz), 5.86 (1H, d, J A 7 Hz),
6.50 (1t A s 9.6 3, 2.90:7.10 J3HY Moy 7.19-2.30 (5H,§m Toi0_(21)
d, J = %% %) 0§&2H d, J = 748 R7) JYLRVS (t her nosr®y)™ 2 624

(M A), 641:u(d\1?d|9 ) 3 cueny®  © cueony®  ©

15

a) n-Butyllithium (23.0 mL, 2.5M in hexanes, 57.5 mmol) was added dropwise to a
stirred solution of diisopropylamine (9.63 mL, 69.0 mmol) in anhydrous tetrahydrofuran (10
mL) under nitrogen at -78°C. The reaction flask was placed in an ice-water bath for 10 min,
20  then re-cooled to -78°C. Anhydrous tetrahydrofuran (10 mL) was added, followed by
dropwise addition of a solution of (§)-diisopropyl malate (6.0 gm, 27.0 mmol) in anhydrous
tetrahydrofuran (20 mL). The mixture was allowed to warm to -20°C and stirred for 8 h. The
mixture was then re-cooled to -78°C and freshly distilled allyl iodide (2.75 mL, 30 mmol)
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1- (4- Cyanophenyl ) - 4- i odo- 2- et hyl benzene. CH / CN CN / Br sI CHa . 30 MAbY002
wCHo /I ~ 1 --. /1 --~] OENO=NH=NCH / CN) .---~1/

PCT/ EP98/ 9@5®B584a} A ni xture of 2-brono- S nitrot ol uene (7"@3"‘9"#}3/"@?&5 67
mmol ), 4-cyanophenyl boronic 10 15 20 acid (Tet. Lett., 1993, 34, 8237)(6.0
gm 40.83 mmol ), caesiumfluoride (11.02 gm 72.53 mml) and

tri-(2-methyl phenyl)phosphine (1.0 gn$9 327 nmol) in 1,2-di net hoxyet hane
(240 nL) were stirred under an atnosphere of nitrogen at roomtenperature

for 40 wasaddedldropwite DERE ilixtdRNGRCAIoWea k6l Waith tAdDeMahd &tifpéll i B6 h. GRe ol )

was added and stirred for 10 mins at roomtenperature, then heated at 80C
for 4 mMIXpEre was mw@mm@azd 5% equgous gitac aié (159ml), iapd e:stramd\welnetbyhyl

d d di bi b
Cepar abeane ALn SRR TPADEPeR RENR PR R F4shi i BoAREH 4 e e
reducedodih ridie! Gricd (KEgSRL?‘ Ofad tohcknir¥R ARAS '?é’duLe@pr?&ﬂé’ ! Tﬂe x‘&‘sﬁiﬁ@@zﬁ? Zene

(9.78 gm | ch was use hout further purification.

(di &hl pnriﬁ'cd by Rashechra@hhto S@phyMaiutingddth hexan@ethylddetate) = 8(7 ZB}Sto(g’lH: ad, J =8
Hz), 7.45 7.68 ( , J.=.8 Hz lHdJ:
Hz) . snyémmf (2§)3R)b)‘“d1(2é'4g~ﬁy&ﬁBﬁ?ﬁ@ﬁgF‘)"g’?‘)ﬁét@‘}’r° %w?r@eawkéﬂ@xs@aqe gm
40. ?6 0, I ure of nmethanol and dichl oronet hane (
1:1, 4?@%@\@6/%23? a\égg)a cg’cfﬂgg‘earﬁ 10% pal | adi um on charcoal (970 ng) at 3
bar an&@@(&kmﬁ&ﬂkylaa'dlaenﬁilxmre was filtered through Arbocel filter aid
and concentrated under reduced pressure. The residue was purified by flash

3 0 MAYH SHMEie GDChs (majon someryT FHEE). ons k26 (9, dﬂh?@éﬂéﬁh?‘),@5%ﬂﬁi ),

o an na S AR SRR B LR OREL SR B B8NS G iin |

0.20 ((Hadg =et£th), &aet(am,emas @eak)s attriBitalilé @thdltnorGE¥rher) 2292@1{( ﬁw 2. s@ 13,75
(2H) br_s), % n?) (1HdJ—8Hz)740 (2H, = 8
Hz) 7(@@@3@ 780(1 ymy, B06-LH, D, 4.40 (1, m -

LRMS (thermospray) m/z = 276 (MNH,"), 259 (MH“).

15 b) Ethyl trifluoromethanesulphonate (1.45 mL, 11.2 mmol) was added to a mixture of
(28, 3R)- and (28, 35)- isopropyl 2-hydroxy-3-(2-propyloxycarbonyl)-5-hexenoate
(14:1)(1.45 gm, 5.6 mmol) and 2,6-di-tert-butyl-4-methylpyridine (2.88 g, 14.0 mmol) and
the mixture was stirred under nitrogen at 45°C for 5.5 h, 20°C for 18 h, and 45°C for 24 h.
The cooled mixture was applied to the top of a short column of silica gel and eluted with

"9 ethyl acetate. The filtrate was concentrated under reduced pressure and further purified by
flash chromatography (hexane:ethyl acetate = 85:15) to give (25, 3R)- isopropyl 2-ethoxy-3-
(2-propyloxycarbonyl)-5-hexenoate (627 mg, 39%). . .-

R, 0.62 (hexane:ethyl acetate = 70:30)
d, (400 MHz, CDCl,) 1.13 (3H, t, J = 7.5 Hz), 1.17 (6H, m), 1.24 (6H, m), 2.24 (1H, dt,J =

25 13 and 6.5 Hz), 2.36 (1H, dt, J = 13 and 6.5 Hz), 2.83 (1H, m), 3.38 (1H, dq, J =9.5 and 7.5
Hz), 3.62 (1H, J = 9.5 and 7.5 Hz), 3.92 (1H, d, J = 8 Hz), 5.02 (4H, m), 5.70 (1H, m).
LRMS (thermospray) m/z= 304 (MNH,"), 287 (MH").

c) A mixture of (25, 3R)- isopropyl 2-ethoxy-3-(2-propyloxycarbonyl)-5-hexenoate (500
30 mg, 1.75 mmol) and lithium hydroxide hydrate (154 mg, 3.67 mmol) in methanol:water = 1:1



LRVS (thernospray) mz = 226 (M\H,') c) A suspension of )

4- am no- 1- (4- cyanophenyl ) - 2- met hyl benzene (250 ng 1.2 mmol) in 10 SdhMAY 2002
hydrochlw'&,ﬁgj“d ( 1.3 nm) and water { 1.6 nL) at 0C) wapch/ppesd/esdesM t h a
solution of sodiumnitrite ( 183 ng, 2.65 mmol) in water ( 1 nL) over 10
mns. The m xture was stirred for 20 rains and then a solution of potassium
iodide (840 ng, 5.06 mml) in water g2 n) ' was added, over 10 rains. The
resultant m xture was heated at 90C for 2h, then cool ed. The residue was

extracted with . di¢chloronethane (3 x 30 nl) .a t he conbi ned, organi c
extragmbr@sm@c YReSK BUrOgER At 19 a@eeragw%@aag#f ﬂws{*am%%ﬁé wafem x 30 ni))
tore i Qdi [ i: i . i : ncentr at ed
under p%a\ggﬂdcﬁe}gé%%és@;ﬁe&o%g u‘rfcggilyéél}% i’éal\?\t/él(\/sﬁ’i%?J ﬁ‘#i@g@g %@Hﬁ}g}éﬁ@g r ofr%at ogr aphy
(gr ad{satmg,| 3u67 miimod) ind rhetkaiod:watdrH 1: 2 (@ indl) averdadded,candl Ghelmjxtire waks ve

1-(4-cyanophergél - 4-i0do- 2- net hyl benzene as a white solid (263 ng, 69%. -
R . Ooheated w305k oty Themixure waspooled, conceytratedmdgafeducedpresyurg, and (3H, s),

6.92 N N b , J 8 Hz

75 {ohilngtoagjaddeFalcupraled bl hoes) Th Pheifop el ol oy = 51 0% 1y )
. Pr eﬁ?dr@kid@geﬂ&s ir%acuo, and then used in the next step without purification.

(2R) - 5-{[ 4- (3- Cyanopbenyl ) - 3- net hyl | phenyl } - 2-[ (45~- 2, 2- di net hyl - 5- oxo- 1, 3-

di oxobialW00-NHy, RDJQDEII 3 (3H.di IetTHyHz)1 226 (1ARR), 240 (1H, m), 2.46 (1H, m),
DI RSaE E Y S BT R A I Y el oA N o ) O

PCT/ wga/(gﬁ%ég,f%ks%d%@Dgem)gﬂ GH, fjsC ~CH, 5 10 15 a) Pall adi um

acetate (12. was added to a stirred sol ution of
(BR) - 2[ (4S~- 2, 2- di net hyl - 5- oxo- 1, 3-di oxol an-4-yl ]-N
ST-2, 2-di .yl -1-~- = ' I -4-
[ Th8 oot b RO A0 LED S G O o enem
1(3-c “fadd P r 'Wala¥ 1.50
ol ) ConE EORL AN Ay SRR iR e B (] Bt Bioat AP s
et hy| addegiflusreadetiz afhytdritle $2.62nil)) dropwiss yTheanixture eta stirred foed hamil) , under
nitrogen. The m xture was purged with nitrogen, then heated at reflux for

14 h. conceRtratedbyner rsyeedpressues: dpluens waggdded and gyaperated seqrahtimesc é'thatﬁ ( 100
, it i i 1 50
Y HERRGE gl Wae'BlBivel I Gufitous netiBHARNS RE i allbgldA BRGSO (5

was didoafltefrigarititte bvarnibhe oThesvlitidnewlas boflcentraedumder redias pressurel lafd thesi due was

purified by flash chromatography (gradient elution wth hexane: et hyl
acet afesidue was pagitionad between spturated aqueopssedium dihydrogen citrate and ethyl

e Sl (PR analeyl bt IR LRGN el by 3cBid T5h B o 1 O
car bogeganib sORYbhO® Biie-wWasBEtbwith Satafated daubdus soditin hidridepdriedMa,SO ¥ ana

suggested that al kene isoners were also present. The m xture of al kenes

v e eaneentrated wnden reduesd pressure togive the title compoungdi(220) mg), as a pale yellow ©)
(di chior gt nane; &l Was 858435 ‘B MPRL which could be the (25,35) isomer.
R, 0.3 (dichloromethane:methanol:acetic acid = 95:5:1)
8, (400 MHz, CD,0OD) 1.16 (3H, t, ] = 7.5 Hz), 2.32 (1H, m), 2.44 (1H, m), 2.95 (1H, m),
3.42 (1H, dq, J = 9.5 and 7.5 Hz), 3.68 (m), 3.74 (3H, 5), 4.01 (1H, d, ] = 6 Hz), 4.94 (2H, m),
25  5.74 (1H, m).

Example 36 / Preparation 8.

(28,3R)-3-({(15)-2,2-Dimethyl-1-({(1R)-1-

phenylethyljaminocarbonyl)propyljaminocarbonyl)-2-ethoxy-6-(3-fluoro-4-
30 phenoxyphenyl)hexanoic acid.



WO 99/ 35124 130 3 0 MAY- 2002 PCT/ EP98108565 8H (400 MHz, CDCl,){fog Otm‘? 00
(4~ isonmer). 1.0L (9H, s)) 1.50 (3H, d, J =7 H), 1.55 (3H, s),
1.60(3H,s),2.20(3H,s),2. 70(IH, M, 2.82(2H, M, 4. 18(| H, d, J=8 poiixPpesgiessss | H, d, J
= 5 Hz), WO OBS5[241 H, pentet, J =7 Hz), 5.84 (1 H d) J =7 H), 6.16 { 1
H dt, 16 and 7 Hz), 6.50 (i H d, J =16 Hz), 6,58 ( 1 H d, J =8.5
Hz), 7.05 ( 1 H d, J =8 Hz), 7.10-79?0 (8H, conplex), 5 7.54 {2H, m,
7. (1H, m. LRMS (thernospray) mz £°639 (M\H,'). Found: C, 72.88; H,
7.05; N, 6.63; C BH'N, Gs0.25HZ0 requires C, 72.88; H, 7.00; N, 6.71% 10 b)
A solution of (2R) 4E~-5- { [4-(3-cyanophenyl}-3-nethyl]phenyl }
- (45") -2, 2di net hyl - 5- oxo- 1, 3-di oxol an-4-yl]-N
[ (1ST-2, 2-di et hyl - 1- ({[ (1R) - 1phenyl et hyl ] am no} car bonyl ) pr opyl ] pent - 4- enam
ide (359 ng, 0.58 nmml) in ethanol (35 m,) was hydrggenated over 10%
pal I adi um on cl jjarcoal (35 ng) at 3 bar and 20C$or h. Jhec 5 20 25
m xture wasgfiltered through Asyocel filfer aid,jco ceptripte *under reduced
pressure an €06 opedq,rm'}lh acetatey icherl deytiyiy ewne he
‘resi duaCH& | a3 pur i i ed;byﬂfl chr omat ogr aphy. o groac#.fem el on with
hexane: yfpu-Cac@ ate 5:dcfoed: 1 ) then tri t fff¥ed whe cRgnt ane and
crystallised to give CH,
(ZR) -5-{[ 4- (3- cyanophenyl ) - 3- net hyl ] phenyl }] - 2-[ (4S~- 2, 2di net hyl - 5- oxo0- 1, 3-
di oxol an-4-yl]-N F F
[ (1ST-2, 2-di net hyl - 1- ({[ (1R) - oheqy! et hyl ] am no} car bonyl op pent anam de
i i e R 0. 40
7 S) .52 (3H, d,

62
05
SO
-

1

2
(

(139 ng, 38%, as a white i ich was used for Ex
(hexane: et hyl acetate =11 8H 0 MHz, CDCl,) 1.02
J =7 Hz), 1.55 (3H, s)J 1.58 (3H, s), 1.64 (2H, m,
(3H, s), 2up0 (3H § 4.20 91H%d, J =e0.5 Hz), €. 1H? df = 7.5 Hz),
5.08 (1H,_pe-n.te%“° . v U g H =7 =eo TN 5 *—l J =9.5
Hz ), 6.987.08 (3H g, °7ﬁg H, , 7.50 (2H, m¢é 7e55:i(I™, 7.60 (1H,
m. LRVS (thern6¥§HaY) picZ =041 (MNH, +). FouRMSHC, 7pc0B.""H 7.736; N,
6.75; C,aH-SN, Gs requi res 6 *73.17;, H 7.27; N, 6.74% 30 or eparation 25.
3 0 MAY 2002 WD 99135124 131 5 10 15 20

1- (3- Cyanophenyl) - 4-i odo- 2- net hyl benzene. CNCH, ~) CH, / | B

.90 (2H, m, 2.20

5 a) N-(Dimethylaminopropyl)-N .ethylcarbodiimide hydrochlm:ide (214 mg, 1.12 mmol) was
added to a stirred mixture of methyl (28, 3R)-3-carboxy-2-ethoiy-hcx—4—cnoate (Preparation
7) (210 mg, 0.97 mmol) and 1-hydroxy-7-azabenzotriazole (139 mg, 1.02 mmol) in
anhydrous dimethylformamide (4 mL) under nitrogen at 0°C. After 1 h, (25)-amino-3,3-
dimethyl-N-[(1R)-1-phenylethyl]butanamide hydrochloride (Preparation 1)(276 mg, 1.02

10 mmol) was added, followed by diisopropylethylamine (0.18 pL, 1.02 mmol). After another
30 min, the mixture was allowed to warm to room temperature. After 17 h at room
temperature, the mixture was concentrated under reduced pressure, and partitioned between
ethyl acetate (50 mL) and water (50 mL). The aqueous layer was saturated with sodium
bicarbonate and extracted with ethyl acetate ( 2 x 20 mL). The combined organic solutions



--r /T VNV KNOKNCNceH, / VN CNCH, /I [\ I—b<NPCT/EP98/3)§m§m)
olution of 2-brono-5-nitrotoluene (8.82 gm 40.83 mmol) i

I
S
2- di met Qﬁ? }% e ( 150 nL) was added to a solution of  pcr/EP9SN8ses
rrakis(t g*hé nyl phosphi ne) pal I adium (0) (2.35 gm 2.04 mmol) in

1, 2-di met hoxyet hane {100 nlL) under nitrogen at roomtenperature. A solution
of 3-cyanophenyl boronic acid (J. Med.ghcm) 1997) 40) 4208)(9.0 gm 61.25
mmol) in ethanol (45 nL) was added and stirred for 10 rains. Finally, 2M
aqueous sodi um carbonate (234 nL) was added and the_m xture was heated

under rWeTe gandentrated upder rgduged mssng: dissnlued intether (30miy.avashed w&h twatt¢rc(ﬁed

phase 20 Mo B8 (e g il Rigey RER et ey RIERR os iR 3™ ©
pr essurgy fidafl chfohiatd zéiﬁﬂ' (Clutihg VitBheydneRiHI hcdtate & 60940) to §1ve mct.hyl (zs 3R)

1- (3- cyanophenyl) -4 ni trobenzene (8.48 g as a brown solid.

Rf 0.78- ({rﬁ(eh&rﬁé mmylddét(hxbl-phqqylahyllmoomonﬂmppylmnmg}c(amenyb)Z- 7.38

0 d)eghqza e bipafe ST mecfsol v opbrnbelis (e isteeatel Plas foy 1 T

1(3- pjgg[\ydo C: 2-met hyl - 4-ni trobenzene (3.0 gm 12.61 nmml) and tin (1)
chlori de dihydrate were suspended in ethanol (30 ni.) and heated to 70C for
30 rairk,. OAf(hmné)ahyl;poemtd%ul)the m xture was poured onto ice, and

lised b dd f dj
ot 1 o300 MO or SR e 1(‘33 GG RS Ad Dot T tb S Hgha (e o
&t it RN 2 TR A EAII G B, ?E@Srﬁiﬁ@“fgé"‘%%is“%%ﬂ“ﬁ/ oi
3 QOMVAB.GHAH, W@ﬂgﬂemﬁfﬂzﬁg ﬂ(BBI, 3ﬁ4(OISQKHI\@, Jet 51}‘]2) dCBt(dHed = £93Hﬁ) PCT/

P98/ 08565 8H ( Mz, 12 &H S) 0 (2H 1),
7.00 (BP4dH, L—SOM 5.97 GH. 4, Isﬁlé ), Sn)4 (lé{cpfntAtécrsw&)sﬁaﬁ(bH dddd, )’

4- am nQ. h nol ) in cpnc.

hydr ochl%r7|( 30%@8@?&%&3’ J&Qﬁéﬁﬁa)mztbg?%%%?)’n%&@néﬁ‘%ﬁgé treated with a

sol ut i WRMS (ghefhobpray) ni/k =643 MB3 gm 26.5 mmol ) in water ( 10 nl) over 10

mns. The mxture was stirred for 20 mns and then a solution of potassium

iodide (8.40 gm 50.6 nmml) in water (20 nL) was added over 10 mns. The

rei Itant m xture was heated at 80C for 2h then cooled. The r~ 10 residue
extracted wi th dichl oronet hane and the conbi ned organic extracts were

washed pii A niReEsfpatikdiamiReldte (w?d 0105 RArA6Y) BHE BIL(Z-MethyheRyTiphaspHisd ne. The

organic soI ution was dried (Na2S0,) and concentrated under reduced

pr essun30 mgh 6.1 gynol) én anhydrous mqt@dtriiy(lfmh)swas;mmmd@g reash tenfpgrateriedor |
el ution .w tg hexane:ei?ga( acet at e .20: .10: 1 .tOv%iﬁVE d.via Past
1- ( 3cy ANBARUHLE FFARY Rlesred SHsRaRsion Jomned pAdpd viaPasteys oy 290

.90 ( TiPGesEuEeal Qiiion TRABI 2SR %ﬁ"‘??#é?ﬁﬁ““‘ﬁénﬁm Ny e = 5
(1R0i +)>he1?x]etﬁyléqmma} ¢ambonzl)propyl]ammo} carbonyl)-2-ethoxy-hex-5-enoate (415 mg, 0.96 @
2% o Sl S gt phenoky. bromdbenzehe (FepdrBlion 10\ 400 thd, 130 o), an Y| 70T
[ (1ST- ZridngiafRid 280 AL £ 0GhRon kPREHUIEE REdAHIOA HE) BRIk hidigeRyhoent ansni de

mixture was purged with nitrogen, then heated at reflux for 16 h. After being cooled, the

/1
A
1,
t

mixture was poured into ethyl acetate (70 mL) and washed with 5% aqueous citric acid (20
25 mL), saturated aqueous sodium chloride (50 mL), dried (MgSO,), and concentrated under
reduced pressure. The residue was purified by flash chromatography (gradient elution with
dichloromethane:ethyl acetate) to give mainly methyl (25,3R,5E)-3-({[(15)-2,2-dimethyl-1-
({[(1R)-1-phenylethyl]Jamino} carbonyl)propyl}amino} carbonyl)-2-ethoxy-6-(3-fluoro-4-
phenoxyphenyl)hex-5-enoate as a pale yellow foam (359 mg, 69%). 'H nmr suggested that



3°0 MAY 2002 WD 99/35124 133 OHOCH N(J O~H: / I HC OO ~CH Cgﬁ'&@mz
PCT/ EP98/ 08565 coNH= O~ OChh O~H: / C1 0 OCH\ | CHa HaC Hs s i
O~~CH O-N/ I Ci 00O~HCH ~C~Ha~ a) Palladiumacetate (10.4_ ntg,

0. 042 'mmwo omem2aadded to a stirred sol ution of PCT/EP98/08565

(2R) - 2[ (45~- 2, 2-di net hyl - 5- ox0- 1, 3-di oxol an-4-yl]-N

[(1S )-2,2-dinmethyl-1-({[(1R}-1 5 phenyl ethyl]am no }

car bonyl ) propyl ] pent - 4- enani de (Prepar &i on 14) (366 ny, 0.85 mmol),

1- (3- car bamoyl phenyl ) - 4-i odo- 2- net hyl benzene (Preparation 27) (300 ng, 0.89

ol ), t fo diRenBR5oHiLR) hﬁagdz% Eﬁ@@@') 'vfh‘?e 4134 prBdentO THE miIRRte of Akéhebwas ta#fxg

et hyl nor phol 1 ne (115 ~ I n anhydrous acetonitrile (3
under nlomoghﬂmexﬂstcp(lscnmdnwyas purged with nitrogen, then heated at refl ux
m acet at e 042 mmol) was added and 10 refl uxed

f 3 h._Pall
fg; 60 an‘S & Fﬂﬂ’@m‘ﬂ@ﬂf F@Sf%a"@?a“’pgﬂpaléh um acetate ( 10.4 nmg, 0.042 nmol)

wer e add r i had
been ref ﬁ*hg’bg @r @EF)({‘#H@Q ehct \i/vg!?%g(b)s?j %Wutgﬁy&n&%‘)hl R&@%ﬁp?ri |l e
(10 M) =6ch He), BQBQ@IHIrh},QL@mth()CEBOUJHtm) 3261 Hywy,I8.60( M, nhai $)| s, acet at e
(100 n). The filtrate was W th 5% aqueous sodi um bi car bonat e (50

mL), dri @Yeri2rRamgh A064H, @)dn'c‘éﬁtz) étléo(lﬁlnée} eddee 8- 1B Ed spenget, JRE.5Bi due 15

I
G ohi or oSEORURL |G ER CHEPERE BN DL (SRAELIA(R, BAPEIREH. m), 701 B
4~5é}8mr1)@91@ﬂen1 Ulanmi124822
di rrzet hyl{{i =(€)xo ? 3-di oxgpan%l{ﬁﬁ J[2(3(]5151?2 2- gf)me'g gyl) 1-( {[(1IR)-1
phenyl et BRMS¢thermopreyi/a T,436r I'bent - 4-enanide as a yell ow foam ( 175
9 . 3 0 MAY 2002 WO 99135124 134 PCT/ EP98/ 08565 Rt 0. 20
(di chl oronet hane: et hyl acetate = 1:1)

c) A solution of methyl (25,3R,5E)-3-({[(15)-2,2-dimethyl-1-({{(1R)-1-
phenylethyl]amino} carbonyl)propyl}amino} carbonyl)-2-ethoxy-6-(3-fluoro-4-
phenoxyphenyl)hex-5-enoate (350 mg, 0.566 mmol) in ethanol (15 mL) was hydrogenated
over 10% palladium on charcoal (60 mg) at 3 bar and 20°C for 16 h. The mixture was filtered
15  through Arbocel filter aid and concentrated under reduced pressure. The residue was
dissolved in cyclohexane and evaporated (twice) to give methyl (25,3R)-3-({[(1S)-2,2-
dimethyl-1-({[(1R)-1-phenylethyl]amino} carbonyl)propyl}amino} carbonyl)-2-ethoxy-6-(3-
fluoro-4-phenoxyphenyl)hexanoate (368 gm, 105%), as a colourless foam, which was taken
onto the next step without purification. i
20  R;0.29 (hexane:ethyl acetate = 2:1)
oy (400 MHz, CDCl,) 1.01 (9H, s), 1.19 (3H, t, ] = 7 Hz), 1.49 (3H, d, ] = 6.5 Hz), 1.61 (3H,
m), 1.75 (1H, m), 2.58 (3H, m), 3.41 (1H, dq, J = 10 and 7 Hz), 3.61 (1H, dq, J = 10 and 7
Hz), 3.70 (3H, s), 3.99 (1H, d, ) = 5 Hz), 4.15 (1H, d, J = 9 Hz), 5.12 (1H, pentet, ] = 6.5 Hz),
6.38 (1H, br d), 6.83 (1H, d, J = 10 Hz), 6.87 (1H, 4, J = 12 Hz), 6.93 (4H, m), 7.03 (1H,t,]
25 =9.5Hz), 7.20 (1H, m), 7.29 (6H, complex).
LRMS (thermospray) m/z = 638 (MNH,")

d) Lithium hydroxide hydrate (116 mg, 2.83 mmol) was added to a solution of methyl
30  (25,3R)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1-



BH (400 M, CDCI,) 1.02 (9H 's), 1.50 (3 d, 3 =7 He). 1.54 (3 o3y
1.60 (3H, ), 2.20(3H s), 270 (1 H m. 2278 ( 1 H . 2.8 8 301
n, 422 3=85H), 460 (1H d J =55 H)pe H,
pentet “"9393)41"-}# 504 (2H) br s), 6.00 (| H d J =7 5@68{‘5565
dtJ—516and’>Hz),648(1HdJ:16Hz),6.82(1HdJ—85Hz)

7.08 (1H, d, J =7.5 H), 7.14 ( 1 Hegqm, 7.18-7.36 (SH, conplex),
740752(3Hr’r)760 1H s), 7780 ( 1 H d, J =7.5Hz). LRV
pra 7.16, N, 6.42,

th 7 ((MNH, F 0, 59;
E;, aﬁr Qree C Yblmcai m?lmgméfm Oun%opﬁ)'ﬁ qthoxyrg-( F%ﬂsa@@-‘&o b) A sol ution

f (2
At 5 enopphenyhexasans (68 me 0566 muph i meoly iy 101 S B o o501
, 3- di onifxdnere-whs ¥tisredNal rbénrtamﬁcxdtum?fdm'h Thé 601060 wis ﬁ&muéeﬂt»h”ﬂ{ §%m no}

car bonyl ) propyl ] pent - 4-enam de (160 ng, 0.25 mmol) in ethanol (50 nL) was -
hydr ogeanawmm@mdm%oaacqwated nder remeé @éﬁSSlFQ oThegysidue wasiartitiongd 20C for 8

ndor aebien.sthy) a0 m5 358 ster B i 35 0 i Fached i SRS
et her . aqhBSus'sBajudtt'nivAde rmi ﬂﬁe@?\d%S@ﬁhmﬂmoﬁW&B%BM rédiicedpRBdurg! uti on

wth hexane et hyl acet a hen azootroped with di ethyl ether
t o gi Vrification by flash chromatography (elutmg with dichloromethane:methanol = 20:1 to 10: 1)

2R5 3-car banp eny] =3- net h drrethl5001,
§20 a3t et qompao (62 e 45 e gl enkleey piberard Soteshise) Rarape] ani no )
car bonplel fw@f% AR PRRITEOEeADy rmshéﬂfoxﬁatog@@h@(mfx§gewﬁ9k ? whi ch was used
for Exanple 20. Hi exane’ethyl acetate = 400 MHz, DIVSG
0.192 (@btatcsl)exaﬂc &&u(;abid =133:66:+ tar50450:1) fo. give theGidle cOMpowrnn BV eng), 11%), 7a8 .
(IH M, 5&3]}95) 2.40-2.60(2H, M, 2.98(1H, M, 4.38(1Hd,J=9Hz), 4. 46(1 H, d, J

o5 = & whif 2 (1 H pentet, =7 ), 698 (1 H d) J = 7.5 H)., 7.02
(2H 7.20 (2H, M, 7.30 (1H, br s), 7.40 (1H, d, J = 7.5
?‘goﬁ?ﬁ)geg@\] =" 7.5 Hz), 7.80 (3H_m, 8.00 (1 H brs), 840 (1 H

d J R,?OEBIethérMaJﬁd.Mtlmﬁm)Boﬂ)z 664 (Ma'). Found: C, 70.26; H,
7.59: N, 6.36; 30 C'H'N, 06 0.25Et OAc requires C, 70.56: H, 7.44: N, 6. 33%1
3 0 m(mmcg@pm@m mqf theyshifls ang conceptratian dspendant) 1.02 (9H, s),

(IggT/qa Eﬁ)@% r%%%é? hydr oXi éhggggé%ﬁbrﬁcdquﬁgw Q\%?”%%ﬁd to a

SO| ut i(oH, M 3135 W) 9 BNenint )7-He) 03166 2t hy&herag 4320 ,5020 nmol) in
et han(gl (5?) aand eat ed under) reflzufgaf‘qor 16 h. Z-I{)er b(elmﬁlg)lﬁcool ed, the

m xt u&Hngd -dﬂHn)éiSw‘tm mhﬁ&ﬁ((liom Jrrt 12 Hel 7éRt(@Het & THDN7AB I mbet at e (3
x 50 c extracts were dried (NazSO ) and

concemga gg%ﬁdwgﬁgﬁﬁg éssure to give crude product ( 1.08 gm. The
cr ude JRMS tHerthSsprayyi/z\ w607 )i ed by flash chronat ography- (gradi ent

el ution with dichl oronet haneaat. nethanolic amonia 100:2.5 to

di26h! $TI3RvhaKBradisn)| 3330029800 16431 1593,di568) 1493 21AMW:.cmmhy| acet at e: acet i c)
acid 100:100:4), then azeotroped wth ethanol, ethyl acetate and diethyl

et her to give 1-(3-carbanoyl phenyl)-4-i odo- 2- met hyl benzene (310 ng, 46% as
a buf fprggJ,,Laqmnrg p.. 138-141C Rt 0.40 (dichloronethane: ethyl acetate:acetic
acid = 50:S0:2.5) SH(4OOM—|z DVSO) 2.18 (3H, s) 7.00 (1H, d, 3 = 8 Hz),
7.38 ((mhlbro-é-)pheiyl@BhQx@ll-ltnﬂ)qroiheﬁﬁal(esulplhpnal;e J=8Hz), 7.72 ( 1 H s), 7.
80 (1 H s), 7. 86 ( 1 H d, J =8Hz), 800 ( 1 H br s). LRV
(thernospray) mlz = 355 (IMNH4+).

e Ve Y. U

Trifluoromethanesulphonic anhydride (755 pL, 4.45 mmol) was added dropwise over 2 min
to a stirred solution of (3-chloro-4-phenyl)phenol (759 mg, 3.71 mmol)(World Patent
97/20815) and anhydrous pyridine (785 pL, 9.65 mmol) in anhydrous dichloromethane under



Preparation 28. tent-Butyt 3.0 MAY 2002
(3R3-T({({[ (1ST-2- et hoxy- 1- phenyl et hyl } am no} car bonyl s[ (1S 2-nethyl]-1
propyl} am no)carbonyl J- 6-[ 3- net hyl - (4- pheayl ) phenyl ] hexa o May
2002 WO 3P 3%353% pCT/ EP98/ 08565 136 0 HICa~ O ~~ . OH CH, W Erospsts;

cHzocH H C ~~ ~ HAC-O~~~H 1 \ --r CHL ONCH N Ca b) OCHOCHNHC~a OH
OCHCCN, \ HHCON-N: \ /NCH~ O % HHCa CHHCad HC "~ a OHO
CH=0CCH, ~ ~C~a O ~~ CH,OCH, N~ i, C-Oa@ Op ~( ONCHH,Ca H C Ha a)

According to the procedure of Preparation 19 a), N ten-butoxycarbonyl
L- val i nait(apes an@fC. 4Tl mixbiry was stinredhfor d matt@?C and then for 2.5 h at 20°C. The

s G b T i
ethyl agat abheeh?tod Mider mcgéf(aﬁr%%gf%%)d me)resia_&%tgfmrﬂgq}aEQX%{n‘g;ﬁﬁ%B%%ghEd

w th 5% aqueous citric acid saturated aquéeous s car bonat e
(100 niglntiny with héxdn&iether =204 ) eogive e titleabmpodiad as & doioarlesp bit 5062amg, The
product was triturated with diisopropyl ether) filtered and dried to give
(25 -t 8sYa)(Whichspystatisehon standing atyopptemperaize fos,spveral days.

phenyl eg_pélhl-_???‘foget hyl butanam de ( 1.11 g, 79% as a colourless solid. mp.
112-1 ~37°C. .71 (dichl oronet hane: net hanol : conc. ag. ammonia = 90: 10: 1)

SH (400RM¢z27 @f@ne) 0.96 (6H) d, J = 7 Hz), 1.45 (9H, s), 2.18 (1H ),

3.35 (3 , 3.64 (2H, M), 3.92 ( 1 H m, S.00 (1 br s), 5.18 ( 1
m, 6.(65?:(38891@{2“@,32‘73)Z-Z'rp(gﬁ-l,ddﬂ;&&ld_wgﬂtﬂdﬂﬂm(bsﬁr !:i/) mi): 351 (ﬁ/fi~;_|?

30 MAYng(M?“ggL?j%%)PCT/ EP98/ 08565 137
10
Preparation 10.

3-Fluoro-4-phenoxy-bromobenzene. '
F E
OH o
— ©
B &

15  Aqueous sodium hydroxide (5.5 mL, 1M, 5.5 mmol) was added to a mixture of 4-bromo-2-
fluorophenol (0.96 gm, 5.0 mmol) and diphenyliodonium bromide (1.99 gm, 5.5 mmol) in
water (20 mL), and the mixture was heated under reflux for 4 h. After being cooled, the
reaction mixture was diluted with ether, and filtered. The organic phase was washed with
saturated aqueous sodium chloride, dried (MgSO,), and concentrated under reduced pressure.

20  The residual dark orange oil was purified by flash chromatogrgphy (eluting with hexane) to
give the title compound as an orange oil (1.2 gm, 90%). -

R, 0.36 (hexane)
Sy (400 MHz, CDCl,) 6.90 (3H, m), 7.06 (1H, m), 7.20 (1H, m), 7.30 (3H, m).

25  Preparation 11.
1-Iodo-3-methyl-4-phenoxybenzene.



b) (2S~-tert-(Butoxycarbonyl)ani no-N

[ (1ST- 2- met hoxy- 1- phenyl et hyl ] - 3net hyl butanam de ( 1.11 g, 3.17 mﬁg%ym
dissolved in a njxture of anhydrous dichl oronethane ( 15 i.oxane (
15 m) af¥ee ?ﬁ'g‘iﬂ to 4C. Hydrogen chloride was 5 bubbl ed %‘%Té%ﬁmﬁ?g
solution, with stirring, until a saturated solution was fonnmed. After-being
stirred for 4 h at 4C, the solution s concentrated under reduced
pressure. The residue was azeotroped”W th di chl oronet hane to give
(2,5~-amno-N[( 1 S~-2-nmethoxy-1-phenyl et hyl]-3met hyl butanam de

hydr ochl ogtde (948 ngy, 104% $Has a pale yell ow foam 8H (400 MHz, CDCl,)
0.95 (3 d,.08 = 7.5 Hz), 16Q-P d J=7.5Hz), 2.20 (1H, m, 3.15 0
(3H, s)) b6 ( 11—, 3. m, 4.02 ( 1 H mM, 510 ( 1 H m,
7.20-7} 3H, m), 7.40 (¥H,~d, J = 8 Hz), 7.90 (3H, br s)) 8.18 ( 1 H, d,
J =7.5 Hz). LRVS (thernospray) mz = 251 (MH). ' c) According to the .
nmet hod of Preparation 2, (2R)-2-[2-(tent-butoxy)-2-oxoethyl]pent-4enoic
acid ( R r 38Gnhib t hoxy-1 15
phenyl'@@%ylu?md?urr@ﬁ t(%ea%\grﬁnidg%igr ochlP(lgvralggéﬁ(d? g]r%%xmgl%gt\ilﬂ (d éojgerrg, 3.17 -
mol ) rhethylphenol 7.04m, 289 thinei) ah8 diphahylibﬂﬁhm%omdﬁ Ui 89gas 32 9mmob)imt ed
under reduced pressure, .and partition en et h%{%{ acetate (100 nL) and

saPur aVaEr da0&dus aad e W@F%‘&%‘Eﬁ?&?@é‘“gﬁ’d or 4, Afterpsing cpeled. e par at ed
and af}ug&%b?, AU wad bidet éa%agahgl Cf‘e’lztkg é%&mbb ROC Ehbinkd %:9(91 gtv?J The

anic layers were dr concent hder reduced
pr essuwashe&' h&thrsaﬁrﬂa@amsumﬁim eldlotige, ﬂhe@ﬂﬂgmgnmdagnmteaahd&rl ng wWth
di chl or onet hane: met hanol 98:2) to give tert-butyl ({I[C{IC1 ¢
S~- 2- rfeducsd \prespyren fhe rasidupbdar erapge;aul panpurf qdlayrspcazeci@ashyl 1- propyl ] am®

oo repBErinRy MMt st fr e oo i e ocine oo o 527 51y
d,10J glVefﬁé)ntlerﬁﬁ)oﬁﬁd‘hsdi’lordn ofl ("2H.gm, 84%)(OH, s), 2.15 (2H, m, 2.35 (2H,
n, 2.65 m, 3.15 (3H s), 3.65 (2H, d, J = SHz)426(1H)tJ=

7.5), Re0Od Qhe:me)d J = 9Hz), 5.00 (1 H, d,J=18Hz) 5.15 ( 1H, dt, J =5

oS saihontS sy T B3P ey L Sy 3 Bk bl 33, 10

99/ 35%2H, M}97. 309855738 (fHcgr ding to the nethod of Preparation 15
a), tert %ﬁt yEC{SFé) 3- {{[( [(léT ggrret hoxy1l- phenyl et hyl ] am no } carbonyl)-(

1, f) - L.RMSH{Hermospray)y/k &nd HdMWIHSar bony! ) hex- S-enoate {fromc) above) (1.08
2.42 mmol) was reacted with 4-iodo-2-nmnethyl-1-phenyl benzene (Preparation
2@?( 1.07 g, 3.63 mmol) under palladiumcatalysis at reflux in acetonitrile
for 1%replratithi® being cooled, the mixture was diluted with ethyl acetate
(200 m.) and washed sequenti al I y wth 5% aqueous citric acid (50 nL),
sat ur aereBuyL@su3RpICarboxy-2propylchex-J-Bipatt ) , sat ur at ed aqueous brine
(SOM.), dried (Na, SO, ) and concentrated under reduced pressure. The residue
was purified by flash chromat ography (gradient elution with C}
(3R

di chl oronet hane: ethyl acetate = 30l'1 to 3:1) to give tert-butyl

5~-3-( { [( { [ 1S)-210

met hoxy- nyT et hyl ]am no} Marpo
1)-6-] 9 Othheryd) NPl pat eybr owmr—Feam (980 ny,
66%) . Ric0.35 (@ chloronet Hefhe: pfhy? acetate =%%:1 )y ' 0SH (400 MHz, CDCl,).
0.96 (3H, d, J =7 Hz), 0.98 ( d, J =7 Hz), 1.¢f (9H s), 2.18(1H, n),
2.22 (3 H s), 2. (1 H m, 2.40-2.5 2H, m, 2.66 ( 1 H m, 2.75
3 : J

8 ( (
1H n, 3.35 ( 15 3.62 (2H, dj J = 4.5 Hz)) 4.30 (1H, t, J = 7.5
Hz), 5.12ck,1é) 4.5 anded, ¢)¢” 6.10 (1H) n),cubo36 1H d J =7 H),
,Pz ’Fiq , c: gﬂq 7.20-7.38-
CsEbund; 747 43; H, " 85; 57 ' C, gH, 8Nz0,
R

6.40 (
(9H, co ex) 7540

requires C, 74.48; H 7. 90 N, 4. b/7%20 e) A sol ution r6f tert butyI (
5~-3- ({[({[('i‘S ) - 2- met hoxy- 1 phen%ethyl]am no } carb&hyls( 1
S~-2-net hyl - 1- propyl ] am no} carbonyl)-6-[3-nmethyl-{4

pﬁgnyl ) phenyl ] hex- 5-enoate (fromd) above) (930 ng, 1.51 mmol) in ethanol
(50 nmL) was hydrogenated over 10% pal | adi um on charcoal (75 ng) at 3 bar
and 20C for 17 h. The 25 m xture was filtered through Arbocel filter aid
and concentrated under reduced pressure. The

| -{- pJHopyL] am no} car bony

7
36
, S)
J

8
3



residue was purified by flash chromatography (gradient elution wth3gMay 2002
pent ane: ethyl acetate 10:1 to 2:1 ) and triturated wth di ethyl ether to
give tert-butyl (3R -3-( { [( { [( 1 S~-2-nmethoxy-1phenyl et hyl]am no}

car bonyl )wb ods@332- met hyl - 1- propyl ] ami no } PCT/EP98/08565

car bonyl ~6-[ 3- net hyl - (4phenyl ) phenyl ] hexanoate (748 ng) 81 %, as a

col ourl ess foam which was used in Exanple 30 21. 3 0 MAY 2002 WO

991 35124 139 5 .0 R 0.35 (pentane:ethyh acetate = 2:1 ) PCT/EP98/ 08565 8H
(400 MHz, CDCl,) 0.95 (3H, d, J =7 Hz), 0.98 (3H, d, J =7 Hz), 1.40 (9H,
s), 1.42 ( 1 H ..1. 6 2H, 4] v 2. 1 H , 2.22 (3H,
S 2,369 1 wBujlichyinade 3 Tale 2R biiapte 2, ey stedgropuisg i siired, (5 -
4.5 Hz), : ; =y Hz) ,

6. 30 ( 1+ orhsbbyopyiie (073 5§ Ry fn siflrg eabBrdhyRndIid 09, _
Hz), 7. Oghder iitddgers at -STC1 @ fielt H the,soliition 8ablzdoled to2GOC &6l ¥3W- conpl ex), 7.40

(2H, m. Found: C,_74.39; H 8 24; C gHsN requires C, 74.32; Preparation
29.  4- odimethyipropyieneures @NMPHUE mlnev ?ﬁé-%*}cn@r@l@qn&(f 2Ry 2-2-fte-\ "\ \ QN

SN o et : - / .
Che et rioRp Zspkodillinénca-budle st 3545 i, 25 fnol) infdthy droiNelraRlardiib @' 08
Mol ) wanl) hesbédbdurbpwiab evet 1 Shpinkeeging theGedctidr tempratur @d. 70° 0N Afer BEiE

;
pal | adi um cat al YSi s, using 2M aqueous sodi um carbonate as base at refFux i n
di met hoxspiereddforel lf, driodepmpansf(68¢ mge4.0 gnraedwas added dropwise and themixfursavas ed t he

o180 ¢ A RPC ot Hh B s AR BT B gl 0
Pressur em1 Y (as hddedd s #e miRturd Wasshritfonkl Betweeh sggal?ears@my abi (88t @nh

elution with hexane to hexane:ethyl acetate 95: 0 give
2- melOhy | angl-esier (2001mbhehé¢ brgawie hayenwasiwashiet aithsi%h aguepus ditriccaeid F6aRL), R, . 0. 33

(hexane: ue/gtgny 23 xaf(% r%tL? d:ric%‘rﬁvf’g)SO‘) aVI\IQ c%gclze%g%tzcé under reduced pressure to give a pale
yellow oil. Purification by flash chromatography (eluting with hexane:ethyl acetate:acetic
acid = 80:20:2) gave (2R, 3R)- and (2R, 35)-3-[(2-methylprop-2-yl)oxycarbonyl]-2~(3-
propen-1-yl)hexanoic acid (472 mg, 74%), as a colourless oil with diastereomeric ratio 97:3.

15 R, 0.31 (hexane:ethyl acetate: acetic acid = 80:20:2) - - -
8y (400 MHz, CDCl,)(for 2R, 3R isomer) 0.92 (3H, t, J = 7.5 Hz), 1.34 (2H, m), 1.45 (9H, s),
1.58 (2H, m), 2.39 (2H, t, J = 7 Hz), 2.60 (1H, dt, ) = 6 and 8 Hz), 2.74 (1H, dt, 6 and 7.5
Hz), 5.06 (1H, d, J= 10 Hz), 5.10 (1H, d, J =17 Hz), 5.74 (1H, ddt, J= 17, 10 and 7.5 Hz).
LRMS (thermospray) m/z = 256 (weak, M"), 200 (base peak, MH" - t-Bu) -
20 FTIR v, (film) 2970, 1730, 1370, 1250, 1160 cm"

A
b) The mixture of (2R, 3R)- and (2R, 35)-3-[(2-methylprop-2-yl)oxycarbonyl]-2-(3-
propen-1-yl)hexanoic acids (97:3 from a, above) (3.05 g, 11.9 mmol) was dissolved in

25  anhydrous tetrahydrofuran (35 mL) and added dropwise over 30 min to a stirred solution of
lithium diisopropylamide (from n-butyllithium (19.2 mL, 2.5M in hexanes, 48 mmol) and
diisopropylamine (7.0 mL, 50 mmol)) in anhydrous tetrahydrofuran (25 mL) at -70°C. The
mixture was allowed to warm to -10°C, stirred for 30 min then allowed to warm to 0°C for
2h. The solution was then cooled to -70°C and methanol (15 mL) was added rapidly via

30 syringe. The mixture was allowed to warm to room temperature and partitioned between 5%



140 3 0 MAY 2002 PCTI EP98/ 08565 8H (300 MHz) CDC1,) 2.40 (3H, s), jgm»ﬂﬁ[ﬁo
(6H, conplex), 810 ( I H d, J = 8Hz) 8. I S(1H s). 5 b)

2- Met hyl - 4-vitro-1-phenyl benzene ( 12.7 gm 60 mmol) was dissolved in

et hanol (WEQ91p4 and hydr ogenat ed over 10% pal | adi um on chBFEERIESE 27gm)
at 3 bar and 20C for 2 h. The mxture was filtered through Arbocel filter
aid, washing with ethyl acetate. The filtrate was concentrated under
reduced pressure to give 4-am no-2- r’r8§hyl 1- phenyl benzene ( 10.49 gm 95%
as a pinkish brown oil. 10 EH (400 MHz) CDC1,) 2.20 (3H, s), 3.60 (2H, br
s), 6.&fhebudtitridlacid/196mL}ldnd %cﬂ(ZGO&:lHZ)I‘heBr@:dl&&brWéswaEhéch(tH % m. c) A
stirred solution of 4-am no-2-neth | benzene (10.49 gm 57.2 mol)
'n 15 HoUSEEREIS) midpvRE (6200 Wb » Bl AMES O s npappeniased nder 27t

200. 2 I t V4 4 th

at 6cepgiel pretblnsge Rl baleg ot iof, Pufinbiien i i e ine i G e " -
r educeglufibrPW AN héxan2fhyl a&%mk&hc aadg g4 (fzﬁresss)Janm B!R')J 3- L(anauyﬁ;}é}ﬁh
chromat ography (eluting with hexane) to give 4-iodo-2-nethyl-1

phény| b&hmeycerbpnil]-a @rnrom®9d-yhlsexanpio ad:ld (205 By 100783 a§ hexlandyss ®H wid00 MHz,

DVBO- dg) 2. 20 6.98 (1H d, J =8 H7), 7.3Q (2H m, 7.35 (1H m,
7. 45 (‘gﬁt“ﬁ?m’s}c °S5§|42 d. J =8 Hy), 7.70 (1H, s). 25 Preparation 30.

t ent - Byt .
(3R) - C?H‘( ?13 e((ja_réqretgyl ace Bex;?““” eny? %Sﬁﬂ Jam no} car bonyl ~(1S') - 2phenyl et hyl

] am no} car bonyl ) - 6-[ 3- rret hyI (4- phenyl ) phenyl Jhexanoat e. 3 0 MAY 2002 WO
991 35124 141 0 ~CyO-—~~ (H O O CH=OCH H NH |/ PCT/EP98/ 08565 o cH, ocH,
H C O eaass'ﬂrvecnwfﬁtereochmw fonthg tq igomefs wagmade agfellows, A-mixtury of )

10 (2R, 35)- and (2R, 3R)- 3-[(2-methylprop-2-yl)oxycarbonyl]-2-(3-propen-1-yl)hexanoic acids

(ratio 1:3) in ethanol was hydrogenated over 10% palladium on charcoal (3 bar) and then

treated with hydrogen chloride in dry dichloromethane/dioxan (4°C, 4h) to give a mixture of

(2R, 35)- and (2R, 3R)-2,3-diprop-1-ylbutanedioic acids (ratio 1:3), which are known in the

literature (Bull. Chem. Soc. (France) 1975, 2189). Examination of the proton NMR spectrum
15  (acetone-d;) showed §,, 2.70 (2H, m, CHCO,H, major isomer) and &, 2.55 (2H, m, CHCO,H,

minor isomer),

c) A solution of (2R, 35)- and (2R, 3R)-3-[(2-methylprop-2-yl)oxycarbonyl}-2-(3-
propen-1-yl)hexanoic acid (3.04 g, 11.9 mmol)(diastereomeric ratio 58:42) and caesium

20  bicarbonate (2.30 g, 11.9 mmol) in water (35 mL) and acetonitrile (90 mL) was stirred at )
20°C for 5 min. The solution was evaporated under reduced pressure and the residue
dissolved and evaporated from toluene four times. The resulting gum was dried under high
vacuum for 30 min, then dissolved in anhydrous N,N-dimethylacetamide (50 mL).
Iodomethane (3.41 g, 24 mmol) was added and the solution was stirred at 20°C for 17h. The

25  solution was concentrated under reduced pressure and partitioned between ether (250 mL)
and water (250 mL). The organic layer was washed with water (3 x 200 mL), dried MgSO,,
and concentrated under reduced pressure to give a mixture of methyl (2R, 35)- and (2R, 3R)-
3-[(2-methylprop-2-yl)oxycarbonyl]-2-(3-propen-1-yl)hexanoates as a yellow oil (3.0 g,
94%). TLC (pentane:ether = 10:1) showed two product spots with R, 0.41 and 0.30.

30



O/ ~C 'ClHs OH 0 CH=0CH, ~ ~C _Cl1H, OH O CH=0CH, H~C~O ~~1Nl1 ~ I—gﬁAﬂUm
H-INN ~\ O' ~~ O/ a) According to the procedure of Preparatlon 1@
N-tert-butoxycarbonyl -1 b) d) phenylalanine ( 1.06 ng, 4.0 '{‘j)

reacted WQ /35124 S~-2- met hoxy- 1- phenyl et hyl ami ne 5 (604 ntf€H4E 84‘?1%§§P) for
72 h. The m xture was concentrated under reduced pressure and partitioned
bet ween ethyl acetate (200 nL) and water (200 nlL). The organic |ayer was
washed with 5 % aqueous citric acid ( 900 L), saturated aqueous sodi um

bi carbonate ( 100 niL), dried (MySO ), and concentrated under reduced

pressur@) Thahphfigwed ofB&hyI(RRLBSH axitl (BIR] BR)iB4[Q0mempwro;ﬁrzlwoxyéaﬂbdxgl]eﬂ and
dried to give (2S~-tert-(butoxycarbonyl)am no
net hoxy(&pM Fdihexanoats @emmbpwansmpa@tqdlbm% chwmtompty white solid.

10 s eyl O 0 USRI o R
1.40 (9 ] 3 6
110 § khsmgizhyl gzm%s} 3-1(32Hm@l?1pmb 2y7)o s y}TZﬁl(B oﬂ;@n - j.él)hbkgféds; rgal 7ri= Hg;l
4.385 ( 36, R;rp415(pemax(aahem=)1o B)atfac(oldu,rlcssom 8 Hz) 7.18-7.36 (10H,

conpl ex t 9 .

(250 ¢ obe (40BN BCBORRY Tith b2 i) 138 BB i, . ISR B -
phenyl p 1 ) V, Q10

anhydr oﬁgﬁgﬂﬁ?}%ﬁé%{’@n% 18 ét W?lldalr? |g>§g fe}|1 @5‘&1&‘1(? dgo(gp’e%?’to 4C.
Hydr ogeAf. 00Kl1Hrdde= msIz})dm;I(eaH d,Hr-olgHz), 5725 H) ddp b= mmmvm) ng, until a
sat ur at sol ution was forned. A;legr being stirred for 4 h at 4C, the

sol uti o% FaOEeient r alefO-Ohder dded pressure. The residue was 10

azegiro th di chl opo ane e (2S~-am no- N [(
1, SEZ Be dglxy 1- phenyFégﬁB‘f] Hhenydf&propanam de hydrochloride (1.11 g,

103% HTHBVQ@KKBYG&SEPYBQTG}&MO 8817041(160Mrlz' ,) 3.08 (1H) dd, J =13 and
10Hz)320(3H s)332(2Hr‘r)350(1H dd J:75and65Hz)444
(1 H m, 500 ( 1'H m, 7.18 (| H n), 7.20 (2H, ), 7.25 (7H,

7 = 75be fchiq erbda loaves wafigetaed st (PR OSH G BRRR 5 P )
(2R) - 2- &Bo:(yc%bnﬂquzqayam;?enop%nm&m(MMng 2a4P4; Rg .30 @efitafi®tether 970 MR ) was

reacted with (2S5~-am no-N [ (1ST-2-net hoxy-1
phehyl e@hqlpllﬂﬁspﬂenyl propanani de hydrochl oride (fromb) above)( 1.08 ny,

3. 23 n>§ nolob NI, CDCL) 0.90 (3H, t, J = 7 Hz), 1.27 (1H, m), 1.35 (1H, m), 1.45 (9H, s), 1.55
(2H, m), 2.36 (2H, m), 2.58 (1H, dt, J = 5 and 9 Hz), 2.71 (1H, dt, 5 and 9 Hz), 3.66 (3H, s),
5.02 (1H, d, J = 10 Hz), 5.08 (1H, d, J = 16 Hz), 5.76 (1H, m).
C,sH,O, requires C, 66.70; H, 9.81;
20 Found: C,66.64;  H,9.69%
FTIR v,,, (KBr disc) 2970, 1730, 1370, 1160 cm”

e) A mixture of (2R, 35)-3-[(2-methylprop-2-yl)oxycarbonyl}-2-(3-propen-1-

25  yDhexanoate (1.49 g, 5.51 mmol) and anhydrous lithium iodide (11 g, 82 mmol) in anhydrous
pyridine (50 mL) was heated at reflux under nitrogen for 17h. After being cooled the mixture
was poured into 20% aqueous citric acid (500 mL) and extracted with ethyl acetate (250 mL).
The organic layer was washed with 5% aqueous citric acid (2 x 150 mL), water (3 x 250 mL),
dried MgSO,, and concentrated under reduced pressure. The residue was triturated with

30 hexane, filtered and the filtrate concentrated under reduced pressure. The crude product was



1 h at 4C and then 18 h at 20C. The m xture was concentrated under {ﬁg@ﬁgﬂz
pressure, and 20 partitioned between ethyl acetate (100 nlL) and sat

aqueous sodi um bi carbonate (100 nlL). The | ayers were separﬁ%ﬁﬁ 3 g aqueous
| ayer extW@O¥J24gain with ethyl acetate ( 100 nL). The co BW98¥%Gani c

| ayers were dried (MgSO, ) and concentrated under reduced pressure. The
residue was triturated with diisopro%éj ether to give tent-butyl (3R -3 ( {
[ ( { [(1ST-2-nethoxy-1-phenyl et hyl]anftho } carbonyls( 1S~-2 25

phenyl et hyl ] am no} car bonyl ) hex-5-enoate (1.35 g, 85%, as a white solid.

m p. mﬁeaaayﬁepﬁted ﬂasﬁ'éh(mha:dsgrﬁ)pswwanhmﬁélbmhahth 95:5) 8H (400 MHz,

CcDd ) 0 (9H %%26240 (2H, 250260(2Hrr)
3. 00 dlmorwth@csnahmomc aci 2, jsecamg colymn eluted withiahexang:ethyl; 3 s) |

oy fo, Pl ang PP o %*%W‘Zﬁ@%@%éyﬁﬁx}eﬁ%gﬁgf 3386382634
(3H, nﬁrop&-@@zl)ﬁc*midlc iﬂd (788 &g, 58%) abh colbud&ss 6il35 ( 10H, conplex). LRVB

(thennospr% m z 5 (MH). d) According to the nethod of Preparation 15
a),5 giRe083 exanateshylemtegce(m{a[ﬂ( % 80:20:2) S~- 2 5 net hoxy- 1- phenyl et hyl ] ani no:

Love) o choddse, GG6) AT (X sk [s farf nl TR o2, ERRIE 15) Rk bohzene

(Prepang, 4Py <) An&?.?hz%fsz@ﬁ HUQ'=>79&H@I10|P&5 e CRCOL &tatlaelyéid% reflux in

acetonltrlf)efor 18 h ter béing cooled, the m xture was l'uted with
et hyl 2ze(Hiat(2add 9rHe), 2r04 (\lﬁsdeﬂ=\m&-lz) E&O&a@&rhduls— d¢8 Hz),0. %6:(1&1 A&0J Al ) |
satur at ed ath gﬁ sodi um bi carbonate (50 nlL), saturated 10 brine (50 n),
dried #MQS@ % ®-concentrated under reduced pressure. The residue vvasO

PUY fl@ﬂwtﬂ,ﬁg%,ﬁgw 99 gpgg%égmdl ent elution with

di chl ororret ane: acet at to 5:1) to give tert-butyl (3R
5E') - Hic(v.{nﬁ({[(ls } - 2-Gpédy- 1-Hheay et hyl ] am no} car bonyl ) (

15~- 2- | et hy

car bon@ké31 {99“ hyIC(@}?ﬁ\enyII)Ip%éﬁﬂ’l ] hex-5-enoate as a pal e brown foam (

1 1 g, 61 %9. 15 R .0.35 (dichloronethane: ethyl acetate 5:1) 8H (400 MHz,
Y 1.40 (9H, s). 2.22 (3H s), 2.34 (1H M), 2.40-2.56 (2H mm,

2 56 2.75 (2H, m, 3.00 ( 1 H dd, J =7.5 and 14 Hz), 3.19 ( 1 H, dd, J =

6 and 14 Hz), 3.20 (3H, s), 3.35 ( 1 H dd, J = 4.5 and 10 Hz), 3.50 ( 1 H,

dd® J = 4.5 and 10 Hz), 4.65 (1H, q, J = 7.5 Hz), 5.00 (1 H, dt, J = 4.5

and 7. 606 ( L H dt, J =7 and 14 Hz), 6.34 (1H d, J = 7.5 biz),

6. 38 (P'fylg—%’tb"q’ ‘=14 Hz), 6.44 ( 1 H d, J =7.5 Hz)) 7.10-7.38 ( 16H,

corrpl Qx,)t,B&ymR()Jyzu[m;')-zﬁcumﬁth,q;]-q{m -H 7.27; N, 4.20; C,~H, eNz05

requires C, 76. 4.24%e) A sol ution of tert- but yl (3R

5~- 3- (l{l{ew[e@mmmmmmyupmsymhm}eamyny%lamethtlaﬂmhw))pbenm -

S~- 2- o } carbonyl)-6-[3-nethyl-(4
phenyR?SEék@%&%gagnoate ( 1.03 g, 1.56 mol ) in ethanol ( 100 L) was
hydr ogenat ed over 1Q% pal | adi um on-charcoal , ( 125 ng) at 3 bar and 20C

18 h. The n1xtvve wagl filtered through Arbockl filter aid and concentrat

under reduc esfure. The,residue pyrify e bf“‘flash cgromat ogr aphy
(gradi ent pen-t—a-n@ et ) a triturated

with di etFM; etr'n/er to give tert- bukg! (rsh)- -gicd‘[( - 2- met hoxy- 1

CH, CH,

20



.3 0 MAY 2002 WO 99/ 351 24 phenyl et hyl ] ami no } carbonyl) 1 Y 2007
S~- 2- phenyl ethyl Jam no } carbonyl)-6-[ 3-net hyl - (4pheny|)pheny|]hexén%m
(980 ny, 95%, as a colourless foam which was used in Exanple 22. Rf 0.35
(pent anevg:%tjy,gﬂgpet ate = 2:1) 5 8H (400 MHz, CDCl,) 1.40 (MH/ERB086542 ( 1
70 (3H, , 2.20 (3H, s), 2.38 ( 1 H m, 2.56 (4H, m, 3.00
( 1H dd, J = 8 and 13 Hz), 3.20 (3H) s, and 1 H dd, J =5.5and | 3 Hz
overlapping), 3 .36 (1 H dd, J =5@nd 9 Hz), 3 .50( 1 H dd, J =5 and
9 Hz)) 465 ( 1 H q, J =8 H), 5. 00 ( 1 H dt, J =5 and 8 Hz), 6.3 8
(2H, d J =8Hz), 695 ( 1 H d, J =8 H), 7.00 ( 1 H s), 7.10 (IH, d, J
8 Hz), 7.14-7.35 (13H, conplex), 7.40 {2H, m. 10 Found: C, 76.03; H,

7. 70; Ny 4. 25 E&ﬁﬁﬁﬁlﬂ?%ﬂﬁdﬂbﬂl* 4tion 26 (ZR) 3SF3-[(2-meth 223% Prepar ati on
31. PCT/EP98/ 08565 144 rfardtion 25 (20 3SH3-[R-Hithyliropt2 23%

terl- Bml)nxy(:gbz)nyg} H@-@r@@ z-zl)lmxmmqld (Llsp[r(lg,pkyislmpwi)avas reactcd with (25)-

dyl t h -4- -
Dheny ! e RS- TR Y (R RTgE Rt ichide et L. oo
ESE:a;) r%r t J_sﬁﬁitn@lrfor 18 at 49 McHRGT 721 Bt 208€S omlnmn&@ww@omm WBidexanpl e
( 35) 3|r§:dt£lc(edl $ﬁsﬁur¢,cmdb?ny%ogﬁd Betm?m bmylpzngoqual (1 66rinko) kndiwaten (100-16L), (Thenet hy |t g
- en en exanoat e Te atl on , vvas reacte
\tNl:t heg FQQBEQBSy layer yvas saturpad) %%%JM RiFarbonsats aﬁégxti“tf sﬂqﬂtw?‘a

I

X eﬁ bﬁl:d;}bl fﬁ’(g%ffngg’?g‘[‘fé gllégﬁ?‘é’%gléﬁén%rg@rﬁ 3?5@%\’1\?&? Fh'&r rédicél Mrssure, the
R) - 1- ( 4egighic wyd Jisdoweddniethet (308mhioyand washedowith pvater (0x 200 mL), dried

car bony 3- et hyl - 4- phenyl ) phenyl ] - hexanoate (460 ng, 774 as a white
sollfd. k/}sSM) apd copfeRipied BRYSF |rccg:eed pregsute. [Theyresidue was\pritirated withoenongs5124

PCT/ EP 1.40 (9H, s),
125 (A Qﬁd’"@? 12 gerrpa ¢ #8&%&:@2@@%&@;@2 S8 (1 H Y,
az)SO 2. @njléﬁyl]ﬁxno@ca&@or{yl)};r&ﬁyl]dmmb}wﬂoﬂjﬂd (ﬁp%yi)héx-i‘lcr)l&tc&??nggt : 2'~|]_| =n’)7- 5
7.14 (éﬂ79m,8;%>3@sespiouﬂysss¢h¢8 (2H, rr), 8.45 (2H, d, J = 7.5 Hz). LRVB
(thermsgr&g%% = 600 (MH) Exanple 38 / Preparation 32. (3R)-3-({
[(lST-

((1R) - kf(@BV(hﬂﬂ&@beﬂm agjoer) bony| } pr Opy| J am no} car bonyl)-6-[(3-nethyl -4
Pheny!) phgoal eé%rgll)co 88:1(:(|3?-I t,CJH 7% I-ll_zFSCl (())2~ (9H, s) 1.22-1.50 (4H, m), 1.45 (9H, s),
H 3 ’ 1
1.50 (3H, d, J =7 Hz), 2.08 (1H, m), 2.22 (1H, m), 2.34 (1H, dt, J = 4 and 10 Hz), 2.52 (1H,
dt, J=3 and 10 Hz), 4.18 (1H, d,J =9 Hz), 4.72 (1H, d, ] = 9.5 Hz), 4.85 (1H, d, J = 16.5
Hz), 5.09 (1H, pentet, J = 7 Hz), 5.53 (1H, ddt, ] = 9.5, 16.5 and 7 Hz), 6.03 (li—I, brd), 6.24
30 (1H, brd), 7.26 (SH, compiex).
LRMS (thermospray) m/z= 473 (MH")
FTIR v,,, (KBr dlsc) 3320, 2970, 2930, 1725, 1640,1540, 1370, 1150, 700 cm™
Found: C, 71.09; H, 9.46; N, 6.10;
C,sHN,O, requires C, 71.15; H, 9.38; N, 5.93%
25

b) According to the method of Preparation 3, zert-butyl (28, 3R)-3-({{(15)-2,2-dimethy]-
1-({[(1R)-1-phenylethyl]amino} carbonyl)propyl]amino} carbonyl)-2-(1-propyl)hex-5-enoate
(543 mg, 1.15 mmol) was reacted with 3-methyl-4-phenylbromobenzene (356 mg, 1.44

30 mmol) under palladium catalysis in a mixture of anhydrous acetonitrile and



OCHOIr CH CH al b) HO~C-Oil,Ch~~; CH .., a) According to ”fﬁeUMAYZUUZ
nmet hod of Exanple 25(a), tert-butyl
(3R) -3-({[(1ST-1-(carboxy)-2, 2di net hyl propyl j am no}
car bonyl ) WO D858 hy| - (4- phenyl ) phenyl | hexanoat e (Pr epar at PG EF 8985497 ny,
1.0 mol) was reacted with (R -(+)-1-(3-pyridyl)ethylamne (122 ng, 1.0
mmol ) at roomtenperature for 2.5 h, | | owed by the sanme work up and
purification by flash chromat ography ](Ogr adi ent elution with hexane: et hyl
acetate 4:1 to 100% et hyl acetate) gave tert-butyl-(3R)-3-( {[(

-2 cnmsbthyhbnymme{(g éam;na( 90°C+r 1T h; The mixtureawas ¢daverRipl wden9/ 351 24

ii?bmﬁp@%‘r’%?&ét et TLM%M A 00 mL.e
. 1 TRANED), ?““%’"% @W‘*%Z&‘?% e, T et ey g 5y

S), 2. Zhrémaitogtaphy (gradiéil eitiof \\(18H1exnr)e, etRyl&Get(ate).td-glvmnamfly &@t—butﬂzl H d, J =
9.5 Hz), 4.95 (1L H_pentet, J = Hz)) 6.92 ( 1 H d, J 8Hz) 7.00
2Hf rr)(ZS?Rl%'?)@ al@S) Eﬂ-dlmcﬂwl- z(ll[(l@);l- 7.32 (1 H m, 7.40 (2H, m, 7.60 ¢

> < iy ebing ol by ity Ao T by f‘%héa’ﬁpb{é%xlﬁ( #16'h)

Hydr 09§t ? mm&m@&&s\a&mdwbwgeﬂx (460 g, 63%9| tH n@i s@ggested that two alkene
tert-butyl-(3R)- §1ST 2, 2di nethyl - 1- {[(

1R) - 1- (isompgrs; e (%tan ‘hﬁi)]wg;f alse presgnt-> bhopyxtpeerafaligenes was taken onto the next

car bonylt%p{aggé%_‘ t.hyl 4- phenyl ) phenyl ] - hexanoate (285 ng, 0.47 mml) in
di oxane'® ¢ der nitrogen at 0C) until saturated. The solution was 3

stijor ecR fou6 GekartetFacddier xpncentrated under reduced 15 pressure. The
resi due was dissolved in nethanol (3 nL), diethyl ether (3 nL),was added)

t he_ midut(46@Mhts CDCL)oethedHE) isomen).4.87 ((SHnbdrﬁ 7 Hzhd .Q3(QH; s); 232(2H, m)essure.

Th ol ygd i th d d d

concenth i B At &I B AL m 2enaepingl 222 L B SR acierd S i e °"

dded tgy t h

il or oD 28 ‘3’?.52‘3%9!*5? e O 99108 peielyr Ba) S EsI 10 &), 1052 23’6‘?@

65% . RIHOAD®=(1dtand|7 Bz)e6.35 €1 Hak éFFel4eﬁét 6.27 §id,cbrd),50200 1H, rorfiplexy GB7MHz,

CDqg 2(9H s), 140160(4H m, 1.54 (3H, d, J = 7.5 Hz), 2.16 (3H,
Mg (3H) ), 2.62 (1H ), 290(1H, m, 4.20 (1H, m, 5.15 (1H,

entet H'd, J =28 H), 6.98 (2H, ), 7.22 (2H,
g _Iégl@)(ﬁ“’ %}?y)i‘%ﬁ' %b&'?kz?o (2H d, J = 23 Hz) | 7.(80 (?H, n, 7.(85
(1H, d, J 9.5 Hz), 8.50 (2H, m, 8.80 (2H m. LRVS (thernospray) mz =

544 (M i) Found: C, 65.78; H 7.26; N, 6.72; C'HN OHA 1.25H0 requires
C, 65.74; H 7.63; N, 6.76% 30 3 0 MAY 2002 WO 991351 24

c) tert-Butyl (25,3R,5E)-3-({[(15)-2,2-dimethyl-1-({{(1R)-1- i
20  phenylethyljamino}carbonyl)propyl]amino}carbonyl)-6-[3-methyl-(4-phenyl)phenyl}-2-(1- )
propylhex-5-enoate (437 gm, 0.68 mmol) in ethanol (50 mL) was hydrogenated over 10%
palladium on charcoal (50 mg) at 3 bar and 20°C for 17 h. The mixture was filtered through
Arbocel filter aid and concentrated under reduced pressure. Flash chromatography (gradient
clution with hexane:ethyl acetate) gave tert-butyl (25,3R)-3-({[(1S5)-2,2-dimethyl-1-({[(1R)-1-
25  phenylethyljamino}carbonyl)propyl]amino}carbonyl)-6-[3-methyl-(4-phenyl)phenyl]-2-(1-
propyDhexanoate (395 gm, 62%), as a colourless foam.
R, 0.38 (hexane:ethyl acetate = 3:1)
&y (400 MHz, CDCl,) 0.85 (3H, t, J =7 Hz), 1.03 (9H, s), 1.26 (4H, m), 1.37 (9H, s), 1.48
(4H, m, and 3H, d, ] = 7 Hz, overlapping), 2.20 (3H, s), 2.29 (1H, m), 2.48 (4H, m), 4.24 (1H,
30 d,J=9Hz),5.10 (1H, pentet, J = 7 Hz), 6.02 (1H, br d), 6.29 (1H, brd), 6.94 (1H,d,J =8



147 Preeparation 33. PCT/ EP98/ 08565 (2R)-N 3 Y 200
[ (15~- 1- (Car boxy) - 2, 2-di net hyl propyl j-2-[(4S~- 2, 2-di net hyl - 5- oxo-1, &MPO)?O%
an 4-ylj-5-[(3-nmetbyl -4-phenyl) phenyl ] pentanam de. Oa) 0 HO % H -~ N-O
H-C~O O M@¥B5C4T H CHI C- HOC C~~ a ¢) - O ~0 H-C~' Hoc FAYEREOH0di ng to
the nethod of Preparation 2, (4S)-4-[(1R)-1---carboxy-but-3-enyl]-2,2

di nmet hyl - 1, 3- di oxol an-5-one (Preparation 14b)(2.39 g, 11.20 mol) was
reacted with L-tertl euci ne benzyl est e1r03hydrochl oride (3.03 g, 11.76 nmol)
for Ih at 4C and then 17 h at 20C. The m xture was concentrated under
reduced Hel6981(tH, sl 2.99(MEA, U = &Hby 7.24(ZHatemle0p 7132 X 1Hyd Shved Ha),t7890. SM
aqueous sodi um di hydrogenphosphate (2 x 200 nlL), 5% saturated sodiumO

bi car bon%tv(JZ’ONﬁi), water, dried (MgSO ), and concentrated under reduced

pressure [resi i £ by flash chromat ography (gradient

el ution m@gﬁﬁg&aﬁ@%{%{lt(@lo: 1to 1:1) to give (2R -N

[ (1ST- 1-fk&lanzyl oxy) car@omytil - 2, 34 .omt hyl peapyd; - 2-[(4S7)-2, 2 _

di met hyl - 5- oxo- 1, 3-di oxol an-Zl-yI ] pent-4-enam de (4.06 g, 87%, as a white
sol i &. 16, HP,00equpesC. CH6.84). 30 H,He&kne: diMt43T%et her =1:1 ) 8H (400 MHz,
DVSO-db) 0.95 (9H, s), .45 (3H, s), 1.54 (3H, s), 2.30 (1H, m, 2.45 (1H,
m, 3.00 (1H, m, 4.02 (1H, d, 3 = 8 Hz), 4.50 (1H d, J = 8 Hz), 4.85 (1H,
d, J =8 Hz), 5.00 (1H, d, J = 16 Hz), 5.10 (2H, s), 5.60 ( 1 H m, 7.34
(SH m, 812 ( 1 H d, J =8 Hz). 20 LRVS (thernospray) mz = 418 (Mi")
3 0 MAY BfparationdBd.35124 148 Found: C, 66.13; H, 7.50; N, 3.36;

PCT/ EP98 S65 C~ H'NO6 requires C, 66.17; 2.48: N, 3,35% al | adi um
acet at e éﬁzn@qﬁd&pnmw %ﬁw&%@%ﬂ%ﬁ&#mﬂbx'-bw(mliﬁyl:z- [ (4f)
10  phenylethyljamino}carbonyl)propyljpent-4-enamide.

c) H ? ?H'
* o T N .
)‘-—O 0 A
" en, Hsc/‘;:,"’

a) A mixture of isopropyl (2S5, 3R)- anq (28, 3S5)-2-hydroxy-3-(2-propyloxycarbonyl)-5-
hexenoate (6.28 gm, 24.3 mmol)(isomeric ratio = 14:1) (Prepg;atién 7, step a) and potassium
15  hydroxide (4.09 g, 72.9 mmol) in dioxane:water (50 mL, 5:2) was heated under nitrogen at
90°C for 18 h. The mixture was cooled, diluted with water (200 mL) and passed down an
ion-exchange column (Dowex 50X8, 300 g), eluting with water until no further diacid eluted.
The eluant was concentrated under reduced pressure, dissolved and evaporated from ethanol
twice, then ether (twice) and dried under vacuum to give (2, 3R)-2-hydroxy-3-(prop-3-en-1-
20  ylbutanedioic acid (waxy yelllow solid, 4.85 g, >100%, contained ethanol and ether), as the
major component of an 8:1 mixture of isomers, which was used directly for the next step

without further purification.



2, 2-di net hyl - 5- oxo- 1, 3- di oxol an-4-yl J-N {(1f) -2, 2- di net hyl -

[(benzyl oxy)car bonyl]propyl }pent-4-enamde (2.0 g, 4.8 mml) 30 MAY 2002
4-iodo-2-neth 1 phenyl benzene (Preparation 29)(2.1 g, 7. % d N
et hyltnorﬁ'ﬁ’oqs’?g‘ﬁb2 (920 ~.1,, 7.20 nmml) in anhydrous aCEtOI’lI%gF?EFEL/ 85%%

under nitrogen. The mxture was purged with nitrogen, then heated under
reflux. After 1 h) due to the preci pwj‘gti on of palladium palladiumacetate
(58 ng, 0.24 mmol) was added and ref ed continued. After a further 2 h,
anot her 10 58 ng of pall adium acetate was added. After another 2 h,

t ri- ( MOQWMQMI)))B%"MH@, 1804 ang 1513 Ezin2060) (18Hn0h), 53200 EIH, ldnJ&eét ate (58

e, 98 Ho: 4 28088, & B (b nht 10 o 3 o b= i) "SGR | 2 urm

acetat,ﬁ)(58 ng, 0.24 mmol) were added and the m xture refluxed for 8 hr.
The reaction m xture was cool ed, diluted with ethyl acetate (200 nL) and
wat er (200 m.) and 15 filtered through Arbocel filter aid to renove

pal | adium The y re separated and organjc |ayer washed with water (2
x P00 B, %?e(ﬁamégoyn B poroWasdissolyeddn 3 agture e%‘il@ééhy Eaamide 3he
crude % f s-1gfelol ?‘T,p t ogr aphy
el uti n‘gf“& 2%5‘@”@? 6;?3?1 ?%gn@f%ﬁggﬁ] OF OITE %MrP %ﬁ{eﬁ&%ﬂ@chpz #raa

t o 15:hideday 33 rﬁg)l Waviddedn THe rixtere viidheite€ af 309T 16y2.5 daydh mrsemh@gr ap hy
(gradient elution with 20 hexane:diethyl ether 10:1 to 1:1 ) and

t rit urvesre semaevedrungderneduned pressurg to givadrS gefan ¢ik Rhich-contained (4S)-4-[(1R) 1-

o- 1, SRR ey R R S giona Tt STIHERpeT penbdnens totr 2&@2
sqbi d dirhéfh H'Sméﬁf’&-an&g-ﬁoluéﬂe@ ¢ipAdi&agid, R r -0. 30 (hexane: et hyl acet ate =I¢
) 8H (300 96 (9H, s), 1.54 (3H, s), 1.60 (3H, s), 2.24 (3H,

s), 2.564400 miz(,g@c1,) 1.53 3H, s) 1.60 (3H s), 2.47 (1H, dt, ] = 7.5 and 15.5 Hz), 2.71 (1H,

) A z‘%ﬁndﬁf?@ai@& i @ gs By kb iR iR e ) 7 0

7. 10- (1R2d (7316 Hepdoee i, m30 LRVB (therrnospray) mz = 584 ((WMH). 30

MAY 2 02 VIO 991 35724 I49 Found: C, 73.96; H, 7.02; N, 2.41; PCTIEP98/ 08565

CGH4 NO6 requires C, 74.08; H, 7.08; N, 2.40%c) A solution of (2R, 4E~-N
2-di net hyl propyl }.

[(&g lz’[ &ﬁ@ﬁ%’;ﬁﬁ@i@%&éﬁiﬂmww -enyil22-Aimethyl-13-gioxalam phenyl |

I
Esgﬁ og’é%ﬁ%@’ggéém’jféﬁ | unﬁi%n (ﬁr’ S%ngﬁz hﬁi% [ 1@ gl)?%ar and>r oom

t enpe7aazar 13-4 arB-Bcdmu-iEhelcrﬂ 29gr 2S5 Svmtméll) i &thgdroub dmhl;fbxﬁéme(BO hillyter aid
and concentratqng under reduced pressure. The residue was azeotroped with
di et hyyeremsd ang cgpls E 19 97§ uqlgcr mtrogcn N-(Dlmethylarmnopropyl)-N

(LA by AR e ekl GRSy

caboufdreks h. a00‘f®.6(ﬁS)-Rmm<93 4Cuxmbewawe[(ex)ay hamétmlpmmﬁhid‘e Batsthiorfae: 50:
8H (400 MHz, DMSO-db) 0.95 (9H, s), 1.55 (3H s), 1.50-1.6

(31, rpssion et 75 m@wws; oédesozqmw e e 427 i

% 1 hydn? A nginates i, g shixeie whs pGwe fywaindd rohteshBeranlie 0o °0)

(2235 @@fﬁﬂﬂﬁoﬁnw&rﬁwmﬁuﬁu%ézrm,tshedmeaemwmﬁaga%amw. on 4.

[ (1S) and pBat agqurqys phosphateybuffey (pi).) The prgadic layerwas washied with-sodium | 3- di oxol
a%l y lb]ca?oo[ngte brm e IclnecY c&,&&b%&’ cd%gnrbatedy u:?dgx[ Pecheli %?e@gl?rga%e resulting
foam crystallised upon addition of ether, and the white solid (1.89 g) was filtered off.
Recystallisation from ethyl acetate/hexane gave (2R)-2-[(4S5)-2,2-dimethyl-5-0x0-1,3-
dioxolan-4-yl}-N-[(15)-2,2-dimethyl-1-({[(1R)-1-phenylethylJamino} carbonyl)propyl]pent-4-

enamide as a white solid (1.30 g, 42%, as a single diastereomer).

-

30



30 MAY 2002 WO 99135174 PCT/ EP98/08565 150 CH, 5 10 15 O O : : (ﬁ
THCH HCC' sb) O~O0OO0OV Ol \ HC10OTHCH HCCGC~s od—ﬂMﬁ«&M
Accordl ng to the method of Preparation 15 a), (2R~-N

[ (1ST-1- [(vla)ed%% gxy)car bonyl ] 2, 2-di met hyl propyl ] -2-[(4S) - 2 p2Tarogéddyd - 5- 0XO0
-1, 3-di oxol'an-4-yl | pent -4. -enam de (Preparation 32a) ( 1.0 g, 2.4 mol) was
react ed with 4-iodo-1-(3-nethoxyphenyl)-2net hyl benzene (Preparation 20)(
1.16 g, 3.59 mmol) under palladi um catjpgkysis at reflux in acetonitrile for
16 h. After being cooled, the mxture was partitioned between ethyl acetate
(3 x 75 _n) _and s 8turat ed aqueous sodi um bi carbonate (75 nlL). The conbi ned
or gani B L8r B0sCuwere dried {Na~SO ) and concentrated under reduced

" by flash chromat hy (el uting with
e B AR g T o sty (el

{{1. 5~ §; (Adoavirie| cml,qardac(am $); 248{51Hm0h=y'vpnznma1}(aa §) 435 (3H %), 4. 4Et hyl - 50X
o-1, 3-di oxol an- 4- -5-1(3" - net hoxy- 2- net hyl bi phen-4-yl ~ro qﬁ)gb}ﬁgent 4-enam d
e as a 6BLid, 152 %’é‘lz) 245% (1H, Idltriﬁ'ranéﬂgsgﬁé)t édol(lﬂatdtal‘ﬁéhén r&lfere al so

et ong . S I78 el Gl B R 4 DY e N oG bbbl 67 i

DOl , )(swv(mebx(%aEmwmr)d) ﬁzﬁ@sﬂ%ﬁmpm 1.52 (3H) s), 1 60 (3H, s) 2.25
(3H, s), 2.5422 m) 3.80 (3H, s)) 4.50 ( 1 H d, J =9.5 Hz), 4.60
(1H, HRMSﬂhsnwspray)lm-(m (MHT4, J=I 2Hz), 5. 07(I H, d, J=I 2Hz) ,

6.20(1H, m,6.45(1 H d,J=9Hz), 6.50(I H,d,J= 16 Hz), 6.86 (3H, m, 7.12-7.40
(9H, conplex). OCH, a) 1 3 0 MAY 2002 WD 99/ 35124 151 LRMS (thernospray)
mz = 613 (M#), 630 (M~i4' ") PCT/EP98/08565 b) A solution of (2R, 4E~-N
{(15~-1-[ (benryl oxy) car bonyl ] - 2, 2- di net hyl propyl }-2-[ (4S~2, 2-di net hyl - S- oxo0
-1, B3 di Bxepamtida ¥5] - 5- [ (3' - net hoxy- 2- net hyl bi phen- 4- yI ) phenyl ] pent - 4

Sg?gg?@gﬁ-[(ﬂn G Bimobot A oxom1 S-B0Stan WSy Nl 882 2 e I SRS 10%

phenylethyl)amino}carbonyl)propyl]-5-[(3-fluoro-4-phenoxy)phenyljpentanamide

15
a) A mixture of palladium acetate (17 mg, 0.075 mmol) and tri-(2-
methylphenyl)phosphine (46 mg, 0.15 mmol) in anhydrous acetonitrile (2 mL) was sonicated
at room temperature for 1 min until a creamy-coloured suspension formed. This suspension

was added via Pasteur pipette to a stirred solution of (2R)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-



5 charcoal (50 ng) at 3 bar and 20C for 5.75 h. The m xture was f”t[FME\qZ[][]Z
t hrough Arbocel filter aid, concentrated under reduced pressure ané
azeotroped with ethyl acetate to give (2RRN[( 1 L
S~- 1- (car WOSMSEA2_di et hyl propyl ] - 2- [ (4S' ) - 2, 2- di met hyl - 57 6x07 1528 oxol an
-4-yl]-5-[(3" nmet hoxy- 2- net hyl bi phen-4-yl ) propyl ] pentanam de (384 ny, 61%,
as a white solid, which was used for anpl es 30 and 31 wi thout
purification. 10 8H (400 MHz, DNBOdB%éO. 96 (9H, s)) 1.45 (3H, s), 1.55

(3H, s), 1.50-1.65 (3H, m, 1.80 _ .

g ! nzgﬂ) ,dfmﬂﬂw ( yﬁLN-ZCISD)gJZEdlgerl-M{H( Swéh%-pm@ﬁthﬂ?ﬂ%g@}cﬁ?(oaﬂ)sgpmnﬂg%?,za ,J=
7, 5 (650 fag. §5 simolol-bkioo iiorp fphegokockizgie PrebarasoB {0587 et oy )
15 LR e = g&ﬁ? ' mﬁ%i? ; 1. A
subst g/%éieé %ﬂ%ﬁﬂﬁg&h orrg E?\ o) ﬁg/gg) Fn3J'IOa (1 %@%ﬁ %%Swglgéuéf NH~_ -

NH~Z Run@eREtrogena Tieaninmeewhs maped/with aitpige | thercleatedtah esfbuxffor b6 h.sAlfent e of
either entity, wherein 10 R i ~.a or Cz.,

is H OH C ., alkyl. C . Ilqoxo,
al kénybeing cooled, the muxtuze was poxred intosthyl geetate 100 /L) and washed yith Pr o,

opt 1 on 3PP RS a8 G prura s sy SHATRE R, e e Qana g
cycl oalckitentrated @Ratr reduzed presdurd. €The¥siue waspusifled byflask chrefaydgramyyi onal |y

substituted by optionally protected OH C ~ all coxg/, benryl oxy or
benzy| (gradienttintien with dichisperhetharie:qthes} o@ivamaighoidBs £ b2-[(Ed)-d.2akmetiyl- CONH2,

Al kanoyroveata - B RE R P By B MO S oups or saia ceitis
oL AR e D PTG B e RIS P Ry, o
99/ 35| ¥4llasJosn (210GRg, 2204). S nmr suggested that alkene isomers were also present. The

mixture of alkenes was taken onto the next step (see b, below). )

R, 0.36 (dichloromethane:ether = 10:1)

&y (400 MHz, CDCl,)(for the (5E) isomer). 1.00 (9H, s), 1.50 (3H, d, J = 7 Hz), 1.53 (3H. s),

15 1.58 (3H, s), 2.65 (1H, m), 2.77 (2H, m), 4.18 (1H, d, ] = 9 Hz), 4.56 (1H, d, J = 5 Hz), 5.03

(1H, pentet, J = 7 Hz), 5.88 (1H, br d), 6.01 (1H, dt, 16 and 7 Hz), 6.43 (1H, d, J = 16 Hz),

6.58 (1H, br d), 6.94 (4H, m), 7.08 (2H, m), 7.20 (2H, m), 7.24 (SH, complex).

LRMS (thermospray) m/z = 618 (MH"), 542 (M" - (CH,),CO,).

20 b) A solution of (2R, 5E)-2-[(45)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl}-N-[(1S5)-2,2- o)
dimethyl-1-({{(1R)-1-phenylethyljamino}carbonyl)propyl}-5-(3-fluoro-4-
phenoxyphenyl)pent-4-enamide (210 mg, 0.34 mmol) in ethanol:ethyl acetate = 5:1 (10 mL)
was hydrogenated over 10% palladium on charcoal (20 mg) at 3 bar and 20°C for 3 h. The
mixture was filtered through Arbocel filter aid and concentrated under reduced pressure to

25  give (2R)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-y1}-N-[(15)-2,2-dimethyl-1-( {{(1R)-1-
phenylethy!jamino} carbonyl)propyl]-5-(3-fluoro-4-phenoxyphenyl)pentanamide (103 mg,
49%), as a colourless solid, which was used for Example 9 without purification.

R, 0.71 (dichloromethane:methanol = 90:10)
8y (400 MHz, CDCl,) 1.03 (9H, s), 1.50 (3H, d,J = 7 Hz), 1.52 (3H, s), 1.57 (3H, s, and 2H
30 m, overlapping), 1.85 (2H, m), 2.58 (3H, m), 4.16 (1H, d, J = 10 Hz), 4.45 (1H, d, ] = 8 Hz),



Xis HOor HONH, 5 Yis a direct link or O Zis either a group of formula
(a): Rio R" 10 PCT/EP98/ 08565 where R is C, ., alkyl, C ~ alkoxynet h 10, MAY 7002
hydroxy(Cs., al kyl), carboxy(C,~, alkyl) or (am no or dinmethylam no)CZ.

al kyl , anwoORY/3sR4phenyl, naphthyl or pyridyl optionally suB§ﬂEtP&ﬁ/Q§§65)y up
to three substituents independently selected fromhalo and 15 net hyl;

(b)) / Rg H'" wR'" is H OH CH or halo, 20 Ar is a group of forrrula (c),
(d) or (e): R R/ SR=R SRu- RIO/R /~'R-R (c) (d) (e) wherein A
is Nor CR ~ 3 0 MAY 2002 PCT/ EP98/ 08565 WD 991 35124 1S4 Bi sNorCR',

provi decb ﬁmtn e;eﬁtedJB 'ﬁHe),'s@tz lgmtmmszs(mdoﬂa% 8/sa (FACH Jlélsiaafwm H or
F, S a R8, R'z and C, hydroxy(C 6 al kyl)
hydroxy(lﬁi), BYG WDy = (ZHZ) ‘Ia% (ﬁﬂcy:@ﬁpl@) aI koxy (am no or dinethylam no)C, .6

al kyl , OH, hal XY, ~ al | coxy) net hyl ,

pi perazi a‘ﬂlﬁé‘ﬁ?ﬂ’r 3§“E/ér |@92w ( NH| ) =NCH or C(=NH)NHOH, with the
proviso that at least two of R, RZ and R'" are H 10 2. A substance
according to claiml1 wherein R is H OH C, .~ alkyl or C,, alkoxy. 3. A
substandtreparationi¥6y t o any preceding claimwherein R is C .~ aI kyI

| | b db ~ allcylth Cs.,
852: 82?14 X’) Sgufﬁzt,gn?mfthﬁlgoxo-l@yéma‘ahpy‘?-yu%l@#ﬁ%rd%é@ylrl ﬂy C .

aher of n B IRREY|carfomoFsital SICERERA IR BRIV RRBESRIEE 1) 7 "

C, .~ al koxynet hyI or hydroxy(Cz~, al kyI )

10
a) According to the method of Preparation 15 a), (2R)-2-[(4S5)-2,2-dimethyi-5-0x0-1,3-
dioxolan-4-yl}-N-[(1S)-2,2-dimethyl-1-({{(1R)-1-phenylethyljamino} carbonyl)propyljpent-4-
enamide (Preparation 14) (860 mg, 2.0 mmol) was reacted with 1-bromo-3-methyl-4-
phenylbenzene (740 mg, 3.0 mmol) under paliadium catalysis at reflux in acetonitrile for 16

15 h. After being cooled, the mixture was partitioned between ethyl acetate (3 x 50 mL) and
saturated aqueous sodium bicarbonate (50 mL). The combined organic solutions were dried
(Na,S0,) and concentrated under reduced pressure. The residue was purified by flash
chromatography (gradient elution with dichloromethane:methanol = 97.5:2.5) to give mainly



and R' is phenyl or pyridyl, optionally substituted by up to threeH'g ggAy,z%
substituents independently selected fromhalo and nethyl, or Zis

99/ 35124 155 5. A substance according to any precedi ng cl ai w
H ~ a ~~WQQ?6’F“45CT/ EP98/ 08565 6. A substance according topg}r gélgé,sgdl ng

claimwherein RA is Fwhen Yis O and R~-is C or CH when Y is a direct
link. 5 7. A substance according to a preceding claimwherein RSis H 8.
A substance according to any precedi ngalscl aimwherein R6 is H J 9. A
substance according to any preceding claimwherein Ar is a group of fornula

(c}, RA2R, 55)-25.[(\4332;2&@@@“5@:@;hmamm-gnmam -22-dimethyR1-(A(LRRD- ar e
N oy By as yre@ppr‘»am o ﬁg?&qm&yﬂ%hea ?ph'e{«‘ﬁﬁﬁph?%ﬁtk' e Bt aﬁngﬂ
1 Kony) PR {FE il 4O/ 70 e Sudhethd thal b @ﬁyswé’ﬂﬁfym L

20 10. ﬁﬂk&n&iwa@akacmb@nmxmepmebrmm) ng claimwherein R is H OH,
n-propyl or ethoxy. 11. A substance according to any preceding claim

vvher5e| nR#R59 @xqbloromeme Bsthapelat PY:Skubstituted by OH, SOz(C,., alkyl) or -~
| s' ,benz& @86 K&J[% C%@l g@’?ﬁ?ﬁ%b&%@zﬂi@%&% %E&Ggqﬁ ixg"(}%ﬁ’ance )
accor di Ngo {3, aNY. 2 GEES), 2141 Al 87, Mearseind 75 HE), 2. TIM(PHPqOf = 6 PIzy2lss (8),: Rye
dt,J =15 and 7.5 Hz), 4.18 (1H, d, ] = 9 Hz), 4.58 (1H, d, = 5 Hz), 5.03 (1H, pentet, ] = 7
Hz), 5.87 (1H, br d), 6.13 (1H, dt, 16 and 7 Hz), 6.52 (1H, d, ] = 16 Hz), 6.58 (1H, br d), 7.23 3
10  (10H, complex), 7.38 (3H, m).
LRMS (thermospray) m/z = 521 (M’ - (CH,),CO,).

b) A solution of (2R, 5E)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-N-[(15)-2,2-
dimethyl-1-({{(1R)-1-phenylethyl]amino} carbonyl)propyl]-5-[(3-methyl-4-
15 phenyl)phenyl]pent-4-enamide (480 mg, 0.80 mmol) in ethanol (20 mL) was hydrogenated
over 10% palladium on charcoal (48 mg) at 3 bar and 20°C for 4 h. The mixture was filtered
through Arbocel filter aid and concentrated under reduced pressure to give (2R)-2-[(4’S)-2,2-
dimethyl-5-0x0-1,3-dioxolan-4-yl]-N-[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyl]Jamino} carbonyl)propyl}-5-[(3-methyl-4-phenyl)phenyl]pentanamide (440 mg,
20 92%), as a creamy coloured solid, which was used for Example 10 without purification. Q
R, 0.53 (dichloromethane:methanol = 95:5)
5, (400 MHz, CDCI,) 1.03 (9H, s), 1.50 (3H, d, J = 7 Hz), 1.53 (3H, s), 1.58 (3H, s), 1.64 (2H
m), 1.87 (2H, m), 2.46 (3H, m), 4.20 (1H, d, ] = 10 Hz), 4.47 (1H, d, J = 5 Hz), 5.07 (1H,
pentet, J = 7 Hz), 5.99 (1H, br d), 6.55 (1H, br d,), 7.00 (1H, d, J = 8 Hz), 7.04 (1H, s), 7.13
25 (1H,d,J=8 Hz), 7.29 (5H, complex), 7.40 (2H, m).
LRMS (thermospray) m/z = 600 (MH"), 523 (base peak, M" - (CH,),CO,). '

Example 37 / Preparation 17.
30 (3R)-3-({[(15)-2,2-Dimethyl-1-({[(1R)-1



R' i where R is C .~ alkyl, C ., alkoxymethyl or hydroxy(Cz., alkyl), and
R is phenyl, pyridin-45 yl or pyridin-3-yl, or Zis w, 13. A substarﬁ:&MAY 2002
according to any preceding claimwherein Ar is a group of formula (c)) Re
R ~ ~A IWO%38R 10 wherein Ais CR~, Bis CR', and R, PRIEEAYORG are H
14. A substance according to any preceding clai mwherei n R is H 15 15. A
subst ance according to any preceding clai mwherein R~ is cycl ohexyl net hyl)
i sopropyl, 1-nethylcyclohexyl, t- butyI109C(CH ) ZS02CH" benzyl or C(CH,)20H.
16. A substance according to any preceding claimwherein Zis a group of
fornul a -bnénylahpl]Eimﬂ&}carﬂd@yﬁﬁhﬁ@naﬁuﬁﬁ}'éaﬁuﬁxy@ M(3- mma-@ﬁﬁ'éd?mﬁéﬂﬂﬁ%
where R is OCH,, or CHzZOH, and R' is phenyl, pyridin-4-yl

pyri di nhxxynmcepidz is H17. A substance according to any preceding cI aim
wherein Ar is a group of fornmula (¢), R R ~A\ BRI (c) 10 15 20 wherein
Ais CR~ BisCR', R, Reand RO are H RZis H C. ~a|ky|, CN,

hydnky(CZ. ~ al kyl), (am no or di nmethylam no)C~-. ~ al kyI OH, halo
C, .~ alkoxy, (C,.~ al koxy)methyl, C(NH-)=NOH or ( NH) nd R" is H,
OCH,, CN, CONHz, CH, or F.
|
CH, o] O ?H: .) CH, 0 ¢ b)
"'=°7Lo n\)LN - ”:°+o N —
» c/]‘cu, Hc/I\cH,

The procedures of Preparation 3 were followed for steps a) (using 1-bromo-3-fluoro-4-

phenylbenzene instead of 1-bromo-3-methyl-4-phenylbenzenc) and b) to give:

tert-butyl (3R,5E)-3-({[(15)-2,2-dimethyl-1-({{(1R)-1-

10  phenylethyl}Jamino}carbonyl)propyl}amino} carbonyl)-6-[3-fluoro-(4-phenyl)phenylJhex-5-
enoate as a colourless gum (997 mg, 83%). 'H nmr suggested that two alkene isomers, the
(52) and (4E) were also present. The mixture of alkenes was taken onto the next step.
R;0.23 (hexane:ethyl acetate = 3:1)
Sy (400 MHz, CDCL,)(for the (5E) isomer). 0.96 (9H, s), 1.39 (9H, s), 1.47 (3H,d, ] =6.5

15 Hz),2.28 (1H, dt,J = 14 and 7 Hz), 2.37 (1H, dd, J =4 and 15 Hz), 2.44 (1H, m), 2.62 (1H,
dd, J =8 and 15 Hz), 2.73 (1H, m), 4.16 (1H, d, J = 9 Hz), 5.03 (1H, pentet, J = 6.5 Hz), 5.88
(1H, br d), 6.06 (1H, dt, J = 7.5 and 15 Hz), 6.33 (1H, d, ] = 15 Hz), 6.48 (1H, br d), 7.06
(2H, m), 7.19 (5H, m), 7.30 (2H, m), 7.39 (2H, t, ] = 8 Hz), 7.48 (2H, d, ] = 8 Hz).



18. A substance according to any preceding claimwherein R=is isop‘w) H
t-butyl or benzyl. CH CH=CCH- or 19. A substance according to any preced q%
claimwherein Z is a group of forrmula 20. A substance acc ' ny

pr ecedi nd’v%P?ﬂsﬂrﬁ/\her ein Ar is phenyl, 3-nethoxyphenyl, 4 %‘%r’n%"%ﬁégv ,
3-cyanophenyl , 3-carbanoyl phenyl or 4-hydroxyam di nophenyl. 21. A substance
according to any precedi ng claimwh rlﬁi n R~ is t-butyl. 3 0 MAY Z002

AE~l - 158 22. A substance accordi ngl 0 any preceding claimwherein Ar is
phenyl or 3-met hoxyphenyl. 23. A substance according to claim11l wherein 5
R i s LRMS8ithermeospoay) im/ar- 60R2KMH') RZ is t-butyl, isopropyl or benzyl, Zis a
group of formula RRo ~R ~ 10 where R is CH' CHZOCH' or CH-OH, and R' is
phenyl, pyridin-4-yl or pyridin-3-yl, orZis H1 15 R is H R isCH d orF,
Rs isfg Ris H and Ar is phenyl, 3-nethoxyphenyl, 4-cyanophenyl,
3-cyanophenyl , 3-carbanoyl phenyl or 420 hydroxyam di nophenyl. ... .... |,
-,;a25 ., , >>>>> >, 3 0 MAY 2002 159 26. A pharnaceuti cal

copposition conpri si ubst ance cording to any preceding claim in
angxffff'Q“Wl (%'&ﬁﬁﬁgﬁ%&@e ?‘dv(éﬁﬁé)'g'l luent or carrier. 5 27. A -
subst | ' e t0aaara (@ USe as a medi canent.
26, - rRueaR Aol forrd fafipofe A et Bnmorg 8 T57 20 B T T Ehe
manuf phkayiphefylhexenbace(TOD ing 02%),/2¢ atcoatiessifbanyf a condition nedi ated by
MWPs, especially MWIP-3 andl or N>ZVI P-12 and/or MWP-13. 2. ,
R;0.28 (hexane:ethyl acetate = 3:1)
&y (400 MHz, CDCl,) 1.00 (5H, s), 1.37 (9H, s), 1.46 (3H, d, ] = 7 Hz), 1.50 (3H, m), 1.61 A)
10 (1H, m), 2.28 (1H, m), 2.55 (4H, m), 4.16 (1H, d, ] =9 Hz), 5.06 (1H, pentet, J = 7 Hz), 5.90 ~
(1H, brd), 6.42 (1H, brd), 6.89 (2H, m), 7.22 (7H, complex), 7.40 (2H, t, J = 7 Hz), 7.48
(2H, d,J =7 Hz).
LRMS (thermospray) m/z = 603 (MH")
C,,H,FN,0O, requires C, 73.66; H, 7.88; N, 4.64;
15 Found: C, 73.73; H, 7.86; N, 4.65% .

c) According to the method of Preparation 1, ters-butyl (3R)-3-({[(15)-2,2-dimethyl-1-
({[(1R)-1-phenylethyl]amino}carbonyl)propyljamino} carbonyl)-6-[3-fluoro-(4-
phenyl)phenyl]lhexanoate (650 mg, 1.08 mmol) was treated with trifluoroacetic acid at 20°C

20  for 4h to give the title compound (470 mg, 80%). )
m.p. 165-168°C (after trituration with diisopropyl ether).
R, 0.38 (ether:hexane:acetic acid = 70:30:1) ..
o, (400 MHz, DMSO-d;) 0.87 (94, 5), 1.43 (3H, d, ] =7 Hz), 1.42 (4H, m), 2.20 (1H, dd, J =
3 and 15 Hz), 2.44 (3H, m), 2.79 (1H, m), 4.27 (1H, d, ] = 10 Hz), 4.89 (1H, pentet, I = 7

25 Hz), 6.97 (2H, m), 7.16 (5H, complex), 7.32 (2H, m), 7.45 (4H, m), 7.65 (1H, br d), 8.27 (1H,
br d), 11.97 (1H, brs). '
C,;H,0FN,O, requires C, 72.52; H, 7.24; N, 5.09;
Found: C, 72.50; H, 7.19; N, 5.12%
FTIR v,,, (KBr disc) 3300, 3070, 3030, 2965, 1710, 1633, 1543, 764, 700 cm™

30



ey o~ . ., ~..~..T- ~, 15 30. A process for nmaking a substancg 0
according to claiml1l where Xis OH conprising transformation of a c nan&W
of fon~ula (In X~ ~, Ar ,Z NH an where X, is a group capable of &Fi g
t'ransf or W&PY38124 car boxy, and the other substituents are ASTEHEPY/ 3 in
claim1, such as by hydrolysis of a conpound (I11) where X, is a COz(r-butyl
or 20 nethyl) noiety. 31. A pntess for nmaking a substance according to
claim1l where Xis NHOHand R) R-) IR, R4, Rs, R6, Y, Ar and Z are as
defined in claim1, conprising reaction of a conpound of fornula (17
according to claim1 where Xis OH wth hydroxylam ne or a hydroxyl am ne
WO 99/ 35124 derivative. 160 3 0 MAY 2002 PCTI EP98108565 32. A process for
maki nBrepargtian 38ce according to claim1 where Xis NHOH and R, R-, R, R4,

R5, Y. fii N pa,claiml, of the conmpounds of fornula
(1) m‘?’gﬂﬁ&'@%@%’?@éegﬁli}rﬁgq?&yI amine or a salt thereof, in the
prese fetiylRARinof@rb iro itio} édrbOh VT (Z5) OB -6u(30heth9rgul 2 (111):
R~ L i@%};? C&%NW%R' %}#RG%)H?EI ~l Z Riy‘?l(l ) 10 fgﬁ ovveds)by t reat ment
wii h phenyl)phenyihexaneaten t he presence of a suitable catalyst. 33. A process
for maki ng a substance according to claim1 where Xis NHOH, Rt is OH and
R=, R, R, Rs, R6, Y, Ar and Z are as defined in claim1, conprising
reaction of a conpound of formula (1V) with hydroxylam ne or a salt thereof
R i~R~~YoON+ ,ZQ~ _NH-~UOR

10 a) According to the method of Preparation 15 a), methy! (25,3R)-3-({[(15)-2,2-dimethy]-
1-({{(1R)-1-phenylethyl}amino} carbonyl)propyl}amino} carbonyl)-2-ethoxy-hex-5-enoate
(415 mg, 0.96 mmol), (Preparation 8a) (396 mg, 0.92 mmol) was reacted with 1-bromo-3-
methyl-4-phenylbenzene (340 mg, 1.37 mmol) under palladium catalysis at reflux in
acetonitrile for 16 h. After being cooled, the mixture was poured into ethyl acetate (70 mL)
and washed with 5% aqueous citric acid (20 mL), saturated aqueous sodium chloride (50
mL), dried (MgSO,), and concentrated under reduced pressure. The residue was purified by
flash chromatography (gradient elution with hexane:ethy! acetate) to give mainly methyl
(25,3R,5E)-3-({[(1S)-2,2-dimethyl-1-({[(1R)-1-
phenylethyl}amino} carbonyl)propyli}amino} carbonyl)-2-ethoxy-6-[(3-methyl-4-

20  phenyl)phenyl]hex-5-enoate as a pale yellow foam (415 mg, 75%). 'H nmr suggested that
two alkene isomers, the (5Z) and (4E) were also present. The mixture of alkenes was taken
onto the next step (see b, below).

R;0.51 (hexane:ethyl acetate = 1:1)
&, (400 MHz, CDCl,)(for the (5E) isomer). 1.02 (9H, s), 1.26 (3H, t, J =7 Hz), 1.50 (3H, d, J

25 =7Hz),2.24(3H, s), 2.55 (1H, m), 2.73 (1H, m), 2.82 (1H, m), 3.45 (1H, pentet, J = 7 Hz),



"CHI CHI 15 3 0 MAY 2002 WD 99/35124 161 PCT/ EP98/ 08565 34. A progqjsp‘egmz
maki ng a substance according to claiml1l where Xis OH and R,

.R5, R6, Y, Ar and Z are as defined in claim1l, which conp

cross- coW® 1946124 conpound of 5 formula (V) with a corrpounhbi&§?86?83{ﬁ a (VI):
CHHRA R O'" ~~-NHZ LG~1 RR R OR=R6 MNn where X2 is a protected
acid such as a CO-CH, or CQO (t-butyl) group and LGis a cross 10 coupling

| eavi ng group such as I, Br or OGSO~ and R, R/, R, R Rs, R6, Y, Ar and
Z are as defined in claim1, in the presence of a catalyst, to produce a

conpoBI6Y (¢H, mundB3H)dsovetlapsing) ka1 (VH) &)Y =a4le:)M l@\(lle)l,Jl\ﬁ&Oéizr),m i s defined
as above for conpounds of formul a Y, Ar and

Z are(&,qut,d H@)&Hﬁﬂi’hdtlﬂzﬁa}\dgﬁm %6(1%@171#1{@ 5~59(H§ brd) Rs Re R6

R,OR= (VBa) 15 (Vflb) followed by reduction of
the ol gIA k % ??6’?@?’9 7%%& ection of the protected acid noiety XZ. 35. ‘A
conpound of formula (~ WD 99135124 162 3 0 MAY 20D2 PCTI EP98I1 085G5 ' ' Ar

R Y
5 b) A solution of methyl (25,3R,5E)-3-({[(15)-2,2-dimethyl-1-({[(1R)-1- -

phenylethyljamino } carbonyl)propyl}amino} carbonyl)-2-ethoxy-6-{(3-methyl-4-
phenyl)phenyllhex-5-enoate (415 mg, 0.70 mmol) in ethanol (20 mL) was hydrogenated over
10% palladium on charcoal (40 mg) at 3 bar and 20°C for 2 h. The mixture was filtered
through Arbocel filter aid and concentrated under reduced pressure. The residue was @
10  dissolved in cyclohexane and evaporated (twice) to give methyl (25,3R)-3-({[(15)-2,2-
dimethyl-1-({[(1R)-1-phenylethyl]amino} carbonyl)propyljamino} carbonyl)-2-ethoxy-6-(3-
fluoro-4-phenoxyphenyl)hexanoate (384 gm, 91%), as a colourless foam, which was used for
Example 12 without purification.
R, 0.48 (hexane:ethyl acetate = 1:1)
15 3y (400 MHz, CDCly) 1.01 (9H, s), 1.14 3H, t,J =7 Hz), 1.49(3H,d, ) =7Hz), 1.65 3H,
m), 1.80 (1H, m), 2.24 (3H, s), 2.60 (3H, m), 3.40 (1H, dt, ] = 16 and & Hz), 3.62 (1H, m)
3.70 (3H, 5), 4.01 (1H, d,J =5 Hz), 4.15 (1H, d, =9 Hz), 5.13 (1H, pentet, ] = 7 Hz), 6.41
(1H, br d), 6.92 (1H, d, ] =9 Hz), 7.00 (1H, d, J = 7 Hz), 7.03 (1H, s), 7.11 (1H, d, J =7 Hz),
7.29 (7H, complex), 7.40 (3H, m). )
20 LRMS (thermospray) m/z = 602 (MH"). @

Preparation 19A."
tert-Butyl (3R)-3-({[(15)-2,2-dimethyl-1-({[(15)-2-methoxy-1-
25  phenylethyljamino}carbonyl)propyljamino}carbonyl)-6-[3-methyl-(4-phenyl)phenyl}-

hexanoate



7 Rs R6 OX~ NHPFNH~Z . R O RZ (11) where the X" R, RZ, R, R, R,Umm
Ar and Z are as defined in claim30, or salt thereof, or solvate of e @
entity. 5 36. A conmpound of formula (Il1l) nR I, / R RROOOIIlg~ ,Z
CH ~NH N dg3s24R= (111) where R, R-) R, R R5 Rb) Y, AcTaprds/essss e as
defined in claim32; or salt thereof) or solvate of either entity. 10 37. A
conpound of formula (1V) WO 99/35124 163 R OOCH CH ~ Ar ,Z 3 0 MY
2002 PCT/ EP98/ 08565 (M where R~, R, Rj3R5, R6, Y, Ar and Z are as defined
in claim33, or salt thereof, or solvate of either entity. S 38. A conpound
of formula (Mla) or (MIb) R R ' ~Rs/ yi R ~yl |l ~R R R/ O~~
,Z ~,ZR OR R OR=}(Vla) (VIlb) whereinlk2, R, RZ, R) R, R5 Rb,
Y, Ar and Z are asudefi géd in cl g m 34, ¢8y osal heoeof , or solpyate of

ei ther entity.H&Oj\o OH —= HCTNg \.)Lo —
H,C o H,C o/f\CFl,/\@

a) N-(Dimethylaminopropyl)-N "-ethylcarbodiimide (2.298 g, 12 mmol) was added to a
5  stirred mixture of (2R)-2-[2-(tert-butoxy)-2-oxoethyl]}pent-4-enoic acid (2.13 g, 10 mmol), L-

tert-leucine benzyl ester (2.834g, 11 mmol)(N. Moss et al., . Med. Chem., 1996, 39, 2178),
N-methylmorpholine (2.40 mL, 22 mmol) and l-hydroxybenzStriazolc hydrate (1.836 g, 12
mmol) in anhydrous dichloromethane (50 mL) under nitrogen at 0°C. The mixture was
allowed to warm slowly to room temperature with the cooling bath in place. After 20 h, the

10  mixture poured into ethyl acetate (250 mL) and washed with 5% aqueous citric acid (2 x 100
ml), saturated aqueous sodium bicarbonate (2 x 70 mL), brine (70 mL), dried (MgSO,), and
concentrated under reduced pressure. The residual oil crystallised upon addition of pentane.
The solid was filtered and dried to give tert-butyl (3R)-3-({[(1S5)-2,2-dimethyl-1-
(benzyloxycarbonyl)propyljamino} carbonyl)hex-5-enoate (4.068 g, 97%), as a colourless

15  solid.
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10 C,¢H,,0, requires C, 80.56; H, 7.51%

d) Oxalyl chloride (3.1 mL, 35.5 mmol) was added dropwise to a stirred solution of [5-
(3-methyl-4-phenyl)phenyl]pentanoic acid (6.80 g, 25.3 mmol) in anhydrous

15  dichloromethane (60 mL) under nitrogen at -10°C. Dimethylformamide (2 drops) was added,
and after 10 min the mixture was allowed to warm to room temperature. Afier 5 h, the
solution was concentrated under reduced pressure, and the residue dissolved in anhydrous
toluene and concentrated under reduced pressure (twice). The residue was dissolved in
hexane (150 mL), allowed to stand for 17h, then filtered through Arbocel filter aid, washing

20 the filter cake with more hexane. The filtrate was concentrated under reduced pressure to )
give 5-[(3-methyl-4-phenyl)phenyl]pentanoyl chloride (7.1 g, 97%).
oy (400 MHz, CDCl,) 1.77 (4H, m), 2.26 (3H, s), 2.63 (2H, t, ) =6.5 Hz), 2.95 (2H,t,] = 6.5
Hz), 7.06 (1H, d, J = 8 Hz), 7.10 (1H, s), 7.36 (5H, m).
A solution of n-butyllithium (9.92 mL, 2.5M in hexanes, 24.8 mmol) was added dropwise

25  over 15 min to a solution of 4-(S)-benzyloxazolidin-2-one (4.39 g, 24.8 mmol) in anhydrous
tetrahydrofuran (70 mL) under nitrogen at -70°C. The mixture was allowed to warm to -50°C
for 30 min, then re-cooled to -70°C. A solution of [5-(3-methyl-4-phenyl)phenyl]pentanoyl
chloride (7.1 g, 24.8 mmol) in anhydrous tetrahydrofuran (10 mL) was added dropwise over
15 min. After 1 h, the mixture was allowed to warm to 0°C whereupon 20% aqueous

30 ammonium chloride (75 mL) was added rapidly. After being stirred for 15 min, the mixture
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mL), dried (MgSQ,), and concentrated under reduced pressure. The residue was purified by
flash chromatography (gradient elution with pentane:ethyl acetate = 20:1 to 2:1) to give 4-(S)-
benzyl-3-{[5-(3-methyl-4-phenyl)phenyl]pentanoyl } oxazolidin-2-one (9.66 g, 91%) as a
5  colourless oil.

R; 0.4 (pentane:ethyl acetate = 3:1)
&, (300 MHz, CDCl,) 1.79 (4H, m), 2.28 (3H, s), 2.70 (2H, m), 2.79 (1H, dd, J =10 and 13
Hz), 3.01 (2H, m), 3.32 (1H, dd, J = 3 and 13 Hz), 4.19 (2H, m), 4.70 (1H, m), 7.06-7.43
(13H, complex).

1V LRMS (thermospray) m/z = 445 (MNH,").
FTIR (KBr disc) 2930, 1784, 1700, 1387, 1350, 1211, 702 cm"".
Found: C, 75.43; H, 6.65; N, 3.08 '
C,:H,,NO,;+0.3CH,Cl, requires C, 75.03; H, 6.59; N, 3.09%

15
€) A solution of sodium hexamethyldisilazide (31.3 mL, 1M in tetrahydrofuran, 31.3
mmol) was added dropwise over 30 min to a stirred solution of 4-(S)-benzyl-3-{[5-(3-methyl-
4-phenyl)phenyl]pentanoyl} oxazolidin-2-one (13.39 g, 31.3 mmol) in anhydrous
tetrahydrofuran (100 mL) at -75°C. After 1h, a solution of fert-butyl bromoacetate (4.95 mL,
33.5 mmol) in anhydrous tetrahydrofuran (10 mL) was added dropwise over 20 min, keeping
the temperature below -70°C. The mixture was stirred at this temperature for 2h, then
allowed to warm to -50°C at which point 20% aqueous ammonium chloride (150 mL) was
added with rapid stirring. The mixture was allowed to warm to 10°C, and then poured into a
mixture of ethyl acetate (400 mL) and water (200 mL). The organic phase was separated,

25 washed with water (3 x 250 mL), dried (MgSO,) and concentrated under reduced pressure.
The residue was purified by flash chromatography (gradient elution with pentane:ether = 20:1
to 1:1) to give tert-butyl (3R)-3-[(4-(S)-4-benzyl-2-0x0-1,3-0xazolidin-3-yl)carbonyl}-6-(3-
methyl-4-phenyl)phenyl)hexanoate as a colourless oil (10.4 g, 61%).

R, 0.6 (pentane:ether = 1:1)
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10 30% Aqueous hydrogen peroxide (12.75 mL, 114 mmol) was added dropwise to a

solution of zert-butyl (3R)-3-[(4-(S)-4-benzyl-2-0x0-1,3-0xazolidin-3-yl)carbonyl}-6-(3-
methyl-4-phenyl)phenyl)hexanoate (10.3 g, 19.0 mmol) in tetrahydrofuran:water (3:1, 400 *
mL) at 0°C. Then lithium hydroxide monohydrate (1.595 g, 38.0 mmol) was added in one
portion. The mixture was stirred for 2 h at 0°C and 1 h at 20°C. The reaction mixture was re-

15  cooled to 0°C and a solution of sodium sulphite (15.56 g, 123.5 mmol) in water (80 mL) was
added dropwise over 15 min. The mixture was stirred rapidly at 0°C for 2.5 h, then 2M
hydrochloric acid (ca. 8 mL) was added to adjust the pH to 6. The mixture was concentrated
under reduced pressure to half volume, acidfied to pH 2 by the addition of 2M hydrochloric
acid, and extracted with dichloromethane ( 400 mL and 2 x 200 mL). The combined extracts

20 were dried (MgSO,), concentrated under reduced pressure and the residue purified by flash @
chromatography (gradient elution with pentane:ether = 15:1 to 1:4) to give terr-butyl (3R)-3-
(carboxy)-6-(3-methyl-4-phenyl)phenyl)hexanoate (7.05 g, 97%) @s a colourless oil.
R; 0.5 (pentane:ether:acetic acid = 30:70:1)
8y (300 MHz, CDCI;) 1.45 (9H, s), 1.63 (1H, m), 1.77 (4H, m), 2.26 (3H, m), 2.42(dd, J =5

25 and 17 Hz), 2.65 (3H, m), 2.87 (1H, m), 7.06 (2H, m), 7.15 (1H, d, J = 8 Hz), 7.34 (5H, m).
LRMS (thermospray) m/z= 400 (MNH,"). r
[a)p =+12.9° ( ¢ = 0.716, methanol, 25°C)
FTIR v, (film) 2980, 2930, 1730, 1705, 1485, 1368, 1157, 764, 702 cm™.
Found: C,74.96; H, 8.06;

30 C,H;0,0.1H,0 requires C,75.01; H,7.92%
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(2 x 250 mL), brine (200 mL), dried (MgSO,), and concentrated under reduced pressure. The
residue was redissolved in ether and evaporated to give terz-butyl (3R)-3-( {[(15)-2,2-
dimethyl-1-({[(15)-2-methoxy-1-phenylethyljamino} carbonyl)propyljamino} carbonyl)-6-[3-
methyl-(4-phenyl)phenyl]-hexanoate (10.35 g, 99%), as a colourless foam.

Found: C,7399; H,831; N,4.51
CyHyN,0,°0.04EtOAc requires  C,74.38; H,8.34; N, 4.43%

20  Preparation 20.
4-Iodo-1-(3-methoxyphenyl)-2-methylbenzene

CH, CH, O -
o - :

—_— O OCH, o
ON O,N

Je e
c)
O OCH, — O OCH,

HN |

25  a) A solution of 2-bromo-5-nitrotoluene (40.0 gm, 185 mmol) in 1,2-dimethoxyethane (600
mL) was added to tetrakis(triphenylphosphine)palladium (0) (9.77 gm, 9.25 mmol) under
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AT ok ot s A
QUARLSENS) ogra]p%y Gniflich géioeh(tm% with§ hexane:ethyl acetate = 98:2 then 95:5 gave 1-(3-
methoxyphenyl)-2-methyl-4-nitrobenzene (40.55 gm, 90%).
R, 0.22 (hexane:ethyl acetate = 95:5)
8, (400 MHz, CDCl,) 2.38 (3H, s), 3.85 (3H, s), 6.83 (1H, s), 6.88 (1H, d, J = 8 Hz), 6.96 7Y
10 (1H,d,J=8Hz), 7.38 (2H, m), 8.02 (1H, d, ] =8 Hz), 8.14 (1H, s).
LRMS (thermospray) m/z= 261 (MNH,")

b) 1-(3-Methoxyphenyl)-2-methyl-4-nitrobenzene(23.4 gm, 96 mmol) was dissolved in a
mixture of ethanol and ethyl acetate (3:1, 470 mL) and hydrogenated over 10% palladium on
15 charcoal (2.3 gm) at 3 bar and 20°C for 2 h. The mixture was filtered through Arbocel filter
aid, washing with ethyl acetate. The filtrate was concentrated under reduced pressure to give
4-amino-1-(3-methoxyphenyl)-2-methylbenzene (20.8 gm, 100%) as a pinkish-brown oil.
R, 0.06 (hexane:ethyl acetate = 90:10)
Sy (400 MHz, CDCl,) 2.22 (3H, s), 3.65 (2H, br s), 3.84 (3H, 5), 6.59 (2H, m), 6.87 (3H, m),
20 7.04(1H,d,J=8 Hz), 7.28 (1H, m). )

c) A stirred solution of 4-amino-1-(3-methoxyphenyl)-2-methylbenzene (5.0 gm 23.4 mmol)
and iodine (2.97 gm, 25.8 mmol) in toluene (120 mL) was heated to 50°C and a solution of
iso-amyl nitrite (3.46 mL, 25.8 mmol) in toluene (50 mL) was added. The mixture was

25 heated at 90°C for 2h and cooled. The toluene was removed under reduced pressure and the
residue was dissolved in dichloromethane and washed with excess 5% aqueous sodium
metabisulphite to remove iodine. The organic solution was dried (Na,SO,) and concentrated
under reduced pressure. The residue was purified by repeated flash chromatography (first

column gradient elution with hexane:ethyl acetate starting with neat hexane; second column
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a) By the method of Preparation 3 a), tert-butyl (3R)-3-({[(15)-2,2-dimethyl-1-

15 (benzyloxycarbonyl)propyl]lamino}carbonyl)hex-5-enoate (2.085 g, 5.0 mmol) was reacted
with 4-iodo-1-(3-methoxyphenyl)-2-methylbenzene (Preparation 20) (889 mg, 2.13 mmol)
under palladium catalysis, using N-ethylmorpholine as base at reflux in acetonitrile for 14.5 h.
Work-up as before followed by purification by flash chromatography (hexane:ethyl acetate =
10:1) gave mainly tert-butyl (3R,5E)-3-({[(15)-2,2-dimethyl-1-
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¢) According to the procedure of Preparation 19 d), fert-butyl (3R)-3-({[(1S5)-2,2-dimethyl-1-
(carboxy)propyljamino} carbonyl)-6-(3’-methoxy-2-methylbiphen-4-yl)hexanoate (660 mg,
1.26 mmol) was reacted with (1.5)-2-methoxy-1-phenylethylamine (190 mg, 1.260 mmol).
25  Work-up as above, followed by flash chromatography (eluting with hexane:ethyl acetate =
3:1) to give tert-butyl (3R)-3-({[(15)-2,2-dimethyl-1-({[(15)-2-methoxy-1-
phenylethyl]amino} carbonyl)propyljamino} carbonyl)-6-(3’-methoxy-2-methylbiphen-4-
yl)hexanoate (672 mg, 81%) as a colourless foam.

R, 0.16 (hexane:ethyl acetate = 4:1)
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15
a) According to the method of Preparation 15 a), (2R)-2-[(4S)-2,2-dimethyl-5-0x0-1,3-

dioxolan-4-yl]-N-[(15)-2,2-dimethyl-1-({[(1R)-1-phenylethyl}amino}carbonyl)propyl}pent-4-
enamide (Preparation 14) (430 mg, 1.0 mmol) was reacted with 1-(4-cyanophenyl)-4-iodo-2-

methylbenzene (Preparation 23)(479 mg, 1.5 mmol) under palladium catalysis at refiux in
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109X \N’ﬁ% 1096 ()- 109X G& ()- ' nmlO%3 G& ()-10M MLOMFMLOM M
29 10%@ qd)by| Qash uhmatquapm Yghutigewith dichloromethane:methanol = 97.5:2.5) to give
5 mainly (2R, 4E)-5-{[4-(4-cyanophenyl)-3-methyl]phenyl}-2-[(4S)-2,2-dimethyl-5-0x0-1,3-
dioxolan-4-yl]-N-{(18)-2,2-dimethyl-1-({[(1R)-1-phenylethylJamino} carbonyl)propyl]pent-4-
enamide as a buff foam (403 mg, 65%). 'H nmr suggested that alkene isomers were also
present. The mixture of alkenes was taken onto the next step (see b, below).
R, 0.41 (dichloromethane:methanol = 95:5) N
10 &, (400 MHz, CDCl,)(for the (4E) isomer). 1.00 (9H, s), 1.46 (3H, d, J = 7.5 Hz), 1.54 (3H,
s), 1.59 (3H, s), 2.20 (3H, 5), 2.70 (1H, m), 2.81 (2H, m), 4.20 (1H, d, ] =9 Hz), 4.60 (1H, 4,
J=4.5 Hz), 5.04 (1H, pentet, J = 7.5 Hz), 5.82 (1H, d, J = 7.5 Hz), 6.62 (1H, dt, 16 and 7 Hz),
6.50 (1H, d,J = 16 Hz), 6.58 (1H, d, J =9 Hz), 7.10 (1H, d, ] = 8 Hz), 7.15-7.30 (7H, m),
7.38 (2H, d, J = 8 H2), 7.70 (2H, d, J = 8 Hz).
15 LRMS (thermospray) m/z = 564 (MH" - acetone), 547. -~ e e

b) A solution of (2R, 4E)-5- {[4-(4-cyanophenyl)-3-methyl}phenyl}-2-[(4S)-2,2-
dimethyl-5-0x0-1,3-dioxolan-4-y1}-N-[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyl}lamino} carbonyl)propyljpent-4-enamide (403 mg, 0.65 mmol) in ethanol (70 mL)

20 was hydrogenated over 10% palladium on charcoal (40 mg) at 3 bar and 20°C for 5.5 h. The )
mixture was filtered through Arbocel filter aid and concentrated under reduced pressure to
give (2R)-5-{[4-(4-cyanophenyl)-3-methyl]phenyl}-2-[(4S5)-2,2-dimethyl-5-0x0-1,3-dioxolan-
4-y1}-N-[(15)-2,2-dimethyl-1-({[(1R)-1-phenylethylJamino} carbonyl)propyljpentanamide
(384 mg, 61%), as a colourless solid, which was used for Example 17 without purification.

25  §,(400 MHz, CDCl,) 1.00 (9H, s), 1.48 (3H, d, J =7 Hz), 1.50 (3H, s), 1.55 (3H, s), 1.62
(2H, m), 1.68 (2H, m), 2.20 (3H, s), 2.60 (3H, m), 4.18 (1H, d, J = 9.5 Hz),4.45 (1H,d,J =6
Hz), 5.08 (1H, pentet, J = 7 Hz), 5.86 (1H, 4, ) = 7 Hz), 6.50 (1H, 4, J = 9.5 Hz), 7.00-7.10
(3H, m), 7.15-7.30 (5H, m), 7.40 (2H, d, J= 7.5 Hz), 7.70 (2H, d, J = 7.5 Hz).
LRMS (thermospray) m/z = 624 (MH"), 641 (MNH,").

30



SI0%UGE' ()-Y $ S10%GR G& ()-Y S10%''}& ()-Y 9(10%( G& ()- L

1096 G& () - Cql [: vU410 y#10%( G& () - y#10%IR () - y#10%/G& () - 30 MAY 2002
yH10%6( G&' ()- "109%( G& ()- . v9 10%& ()-1q?N obU410

" 10%1( 48 WP9%IDB GLOG GLOG( G 410%3( G& ()- 21 1093 G&' () - 9VCTBBAEO85 ) -

y9' MLOYGHGE' ()- >|[:bU410 UL (10%&' ()-, "s10%(4& ()- |9 10%4(4& ()--

y9' 10%4(4& ()- s10%4(4& ()- F10%4(4& (7) S>\UA [:bU410 L (10%& ()-, L

(109%& ()-, XL (10%4"4& ()-, L (10%0 L (1099& ()-, L (10%: ()-,
A_|[:-4104Y#4 L (10%Y#4& ()-, @ (10%#& ()-, NL (109%4& ()-, L (10%& ()-

L (1098& ()-, XL (10%49%& ()-, ~anzbAdl04Y#4 s109@)& ()- 10%)& ()-

" 10%&&‘() F100) & ()- ' 109R) & ()- 104Y#4104Y#42 |[: A4104Y#4 S9"10% & ()-m
S9" 10 arationd34 00R) & ()-m S9" 10%(& ()-m)109R) & ()- 109%)& ()- : F b

@ A“égééé?gn@%%%@%%é% ARG Vs v/ To%k () Yl 10 () Fyl

10%& ()- BA310% & () - 08/3100 $*@n() - kS/ 3109%A#& () oL XYZ[ hi vUA10
F10%}( 4& eL0%) 48 () c1?'@)2)102),, - #1098) &Y @ 8" 10R) & () -
@#10%2) tw [ vU410  PEAUH 48=us YURIWISI() - . SY9A0% (L& () -
SY%4.0%.4 . #STOVA 48 1096 ( 4& ()-Pl[FVvy 910%4( 4& () -
LYL109%(4& ()- ,s' 100(4&()- #10%(4& 4N I10%(4& ()- @
109 (4& () -] kI mz| 0bUA10 ' | 109%%( Z& () - 104" $4104" $4104" $4° 2" 10%4" $4& () -
2" 1096(4& ()- 0+10% $ & ()- ~+10%"" 4& ()-z|[:bU4L0 Lf 109%Z(Z& ()-
109%Z( 2& ()- s109Z(Z& ()- c,J.OO EN)- "109%(Z& ()- 1109%(Z& ()-'|[:busl0
yO#109Z' Z& ()- yd#109@ZDZ&L () | yh#109@(Z& () - yg#109&(Z& ()- &7109%2Z(Z& ()-
8&&0109%Z( Z& () - mz@*r: b @ +10%' & ()-Z | +10%2( Z& ()-Z y$10%Z( Z& () -
y, #- 109Z(Z& ()- y! 109@48&7()- yg#1l09%Z(Z& ()-hYZ[\]vyvU410 " 109&(Z& () -
S109Z(Z& ()- 109%&Z(z& ()- s' mlovz(Zz& ()-10Z(Z10Z(Z10Z(Z y31"109%Z(Z& ()- ¢
| [5vU4YO0 |A$ﬁmmzebremb$muo&1@w (LQ&QM)SRG'( ynmoX), $iyamgphenyiberon®l 09& () -

e Skt oo bt ot T ot HoothapioD aesium Hhonas (L Den B, L O
G Ve had LD SRR o %W@%@MW*@WMM@?

S@ 0YmIY ware stirt&Pander 4 atmGipidrg &f fijrofety at.fdom rdmjpleratibé ¥6r 40 mins.
Tris(dibenzylideneacetone)dipalladium (1.50 gm, 1.63 mmol) was added and stirred for 10

10  mins at room temperature, then heated at 80°C for 4 h. After being cooled, the mixture was
partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. The organic
phase was separated, washed with water, then dried (Na,SO,) and concentrated under reduced
pressure to give crude 1-(4-cyanophenyl)-2-methyl-4-nitrobenzene (9.78 gm) which was used
without further purification.

15
R, 0.89 (dichloromethane)

&, (300 MHz, CDCl,) 2.35 (3H, s), 7.35 (1H, d, ] =8 Hz), 7.45 (2H, d, ] = 8 Hz), 7.68 (2H, d,
J =8 Hz), 8.10 (1H, d, ] = 8 Hz), 8.18 (1H, s).

20 b) 1-(4-Cyanophenyl)-2-methyl-4-nitrobenzene (9.7 gm, 40.76 mmol) was dissolved in a
mixture of methanol and dichloromethane (1:1, 400 mL) and hydrogenated over 10%
palladium on charcoal (970 mg) at 3 bar and 20°C for 18 h. The mixture was filtered through

Arbocel filter aid and concentrated under reduced pressure. The residue was purified by flash
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a) Palladium acetate (12.2 mg, 0.050 mmol) was added to a stirred solution of (2R)-2-
[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yI}-N-{(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyllamino} carbonyl)propyl}pent-4-enamide (Preparation 14)(430 mg, 1.0 mmol), 1-
5  (3-cyanophenyl)-4-iodo-2-methylbenzene (Preparation 25)(457 mg, 1.50 mmol), tri-(2-

methylphenyl)phosphine (30 mg, 0.10 mmol), and N-ethylmorpholine (190 uL, 1.5 mmol) in
anhydrous acetonitrile (3 mL), under nitrogen. The mixture was purged with nitrogen, then
heated at reflux for 14 h. After being cooled, the mixture was dissolved in ethyl acetate (100
mL), washed with water (100 mL), 0.5M aqueous sodium dihydrogenphosphate (50 mL) and

10  saturated aqueous sodium bicarbonate (50 mL). The organic solution was dried (Na,SO,)
and concentrated under reduced pressure. The residue was purified by flash chromatography
(gradient elution with hexane:ethyl acetate = 3:1 to 1:1) to give mainly (2R, 4E)-5-{[4-(3-
cyanophenyl)-3-methyl]phenyl}-2-[(4S)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-N-[(15)-2,2-
dimethyl-1-({[(1R)-1-phenylethyl}amino} carbonyl)propyl]pent-4-enamide as a buff foam

15 (385 mg, 62%). 'H nmr suggested that alkene isomers were aiso present. The mixture of
alkenes were taken onto the next step (see b, below).
R, 0.27 (dichloromethane:ethyl acetate = 10:1)
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o+ 10AMRRY -0t ot oA K o A LU0 T () 9+ 10%
& () -phehyiEtiffdR oY tarbonyl)propyljpent-4-enamide (359 mg, 0.58 mmol) in ethanol (35 mL)
was hydrogenated over 10% palladium on charcoal (35 mg) at 3 bar and 20°C for 6 h. The
mixture was filtered through Arbocel filter aid, concentrated under reduced pressure and
15  azeotroped with ethyl acetate, then diethyl ether. The residual oil was purified by flash
chromatography (gradient elution with hexane:ethyl acetate 5:1 to 1:1), then triturated with
pentane and crystallised to give (2R)-5-{[4-(3-cyanophenyl)-3-methyl]phenyl}}-2-[(45)-2,2-
dimethyl-5-0x0-1,3-dioxolan-4-yI]-N-[(15)-2,2-dimethyl-1-({{(1R)-1-
phenylethyljamino} carbonyl)propyljpentanamide (139 mg, 38%), as a white solid, which was
20  used for Example 19. )
R(0.40 (hexane:ethyl acetate = 1:1)
oy (400 MHz, CDCl;) 1.02 (9H, s), 1.52 (3H, d, ] = 7 Hz), 1.55 (3H, ..<‘s), 1.58 (3H, s), 1.64
(2H, m), 1.90 (2H, m), 2.20 (3H, s), 2.60 (3H, m), 4.20 (1H, d, ] = 9.5 Hz), 446 (1H,d, I =
7.5 Hz), 5.08 (1H, pentet, J = 7 Hz), 5.86 (1H, d, J = 7 Hz), 6.50 (1H, d, ] = 9.5 Hz ), 6.98-
25 17.08 (3H, m), 7.20 (5H, m), 7.50 (2H, m), 7.55 (1H, s), 7.60 (1H, m).
LRMS (thermospray) m/z = 641 (MNH,").
Found: C, 72.99; H, 7.36; N, 6.75;
CysH N,O, requires  C, 73.17; H, 7.27; N, 6.74%

30 Preparation 25.
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1-(3-Cyanophenyl)-4-iodo-2-methylbenzene.

CN CN

cl"'; a a) CH, ‘ b) CHJ O
A |
o g

2 ozN qu

a) A solution of 2-bromo-5-nitrotoluene (8.82 gm, 40.83 mmol) in 1,2-dimethoxyethane
(150 mL) was added to a solution of tetrakis(triphenylphosphine)palladium (0) (2.35 gm,

5  2.04 mmol) in 1,2-dimethoxyethane (100 mL) under nitrogen at room temperature. A
solution of 3-cyanophenylboronic acid (J. Med.Chem., 1997, 40, 4208)(9.0 gm, 61.25 mmol)
in ethanol (45 mL) was added and stirred for 10 mins. Finally, 2M aqueous sodium carbonate
(234 mL) was added and the mixture was heated under reflux for 18 h. After being cooled,
the mixture was partitioned between ethyl acetate and saturated aqueous sodium bicarbonate.

10  The organic phase was washed with water, dried (Na,SO,), concentrated under reduced
pressure and triturated with diethyl ether to give 1-(3-cyanophenyl)-2-methyl-4-nitrobenzene
(8.48 gm, 87%) as a brown solid.

R, 0.74 (hexane:ethyl acetate 1:1)

15 &, (300 MHz, CDCl,) 2.35 (3H, s), 7.38 (1H, d, ] = 8 Hz), 7.52-7.68 (3H, m), 7.75 (1H, d, J =
8 Hz), 8.15 (1H, d, J = 8 Hz), 8.20 (1H, ). :
LRMS (thermospray) m/z = 239 (MH").

b) 1-(3-Cyanophenyl)-2-methyl-4-nitrobenzene (3.0 gm, 12.61 mmol) and tin (II)

20 chloride dihydrate were suspended in ethanol (30 mL) and heated to 70°C for 30 mins. After
being cooled, the mixture was poured onto ice, and neutralised by the addition of sodium
bicarbonate. The mixture was then extracted with dichloromethane (3 x SO mL). The
combined organic layers were dried (Na,SO,) and concentrated under reduced pressure to

give 4-amino-1-(3-cyanophenyl)-2-methylbenzene (1.8 gm, 69%) as a yellow oil.
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#&Qnhn| ¢hirdindib@raphy? (draditateRition-with hexane:ethyl acetate 20:1 to 10:1) to give 1-(3-
cyanophenyl)-4-iodo-2-methylbenzene as a white solid (1.105 gm, 29%).
15 R, 0.67 (hexane:ethyl acetate = 4:1)
8, (300 MHz, CDCl,) 2.20 (3H;5), 6.90 (1H, d, J = 8 Hz), 7.45-7.75 (6H, complex).
LRMS (APCI) m/z = 319 (MH").

20  Preparation 26.
(2R)-5-{[4-(3-Carbamoylphenyl)-3-methyl}phenyl}-2-[(4S5)-2,2-dimethyl-5-0x0-1,3-
dioxolan-4-yl}-N-[(1S)-2,2-dimethyl-1-({{(1R)-1- "
phenylethyljJamino}carbonyl)propyljpentanamide.
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a) Palladium acetate (10.4 mg, 0.042 mmol) was added to a stirred solution of (2R)-2-
[(45)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-y1}-N-[(1S)-2,2-dimethyl-1-({{(1R)-1-

5  phenylethyl]lamino}carbonyl)propyl}pent-4-enamide (Preparation 14)(366 mg, 0.85 mmol),
1-(3-carbamoylphenyl)-4-iodo-2-methylbenzene (Preparation 27)(300 mg, 0.89 mmol), tri-(2-
methylphenyl)phosphine (27 mg, 0.09 mmol), and N-ethylmorpholine (115 pL, 6.89 mmol)
in anhydrous acetonitrile (3 mL), under nitrogen. The mixture was purged with nitrogen,
then heated at reflux for 3 h. Palladium acetate (10.4 mg, 0.042 mmo!) was added and

10  refluxed for 60 mins. Further portions of palladium acetate (10.4 mg, 0.042 mmol) were
added at 60 mins intervals, followed by refluxing until reaction had been refluxed for 8 hr.
The reaction was cooled, diluted with acetonitrile (10 mL) and filtered through Arbocel filter
aid, washing with ethyl acetate (100 mL). The filtrate was washed with 5% aqueous sodium
bicarbonate (50 mL), dried (Na,SO,) and concentrated under reduced pressure. The residue

15  was purified by flash chromatography (gradient elution with dichloromethane:ethyl acetate =
10:1 to 1:1) to give (2R, 4E)-5-{[4-(3-carbamoylphenyl)-3-methyl]phenyl}-2-[(4S)-2,2-
dimethyl-5-o0xo0-1,3-dioxolan-4-y1}-N-[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyl]amino}carbony!)propyl]pent-4-enamide as a yellow foam (175 mg, 32%).
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( 1H, m), 7.18-7.36 (5H, complex), 7.40-7.52 (3H, m), 7.60 (1H, s), 7.80 (1H, d, ] = 7.5 Hz).
LRMS (thermospray) m/z = 657 (MNH,").
Found: C, 70.59; H, 7.16; N, 6.42;
C,3H,N,0,*0.2EtOAcC requires C, 70.89; H, 7.14; N, 6.39%

10
b) A solution of (2R, 4E)-5- {[4-(3-carbamoylphenyl)-3-methyl]phenyl}-2-[(45)-2,2-
dimethyl-5-0x0-1,3-dioxolan-4-yl}-N-[(15)-2,2-dimethyl-1-({[(1R)-1-
phenylethyljamino} carbonyl)propyljpent-4-enamide (160 mg, 0.25 mmol) in ethanol (50 mL)
was hydrogenated over 10% palladium on charcoal (25 mg) at 3 bar and 20°C for 8 h. The

15  mixture was filtered through Arbocel filter aid, concentrated under reduced pressure and
azeotroped with ethyl acetate, then diethyl ether. The residue was purified by flash
chromatography (gradient elution with hexane:ethyl acetate 5:1 to 1:3), then azeotroped with
diethyl ether to give (2R)-5-{[4-(3-carbamoylphenyl)-3-methyl]phenyl}-2-[(45)-2,2-
dimethyl-5-o0x0-1,3-dioxolan-4-y1]-N-[(1S)-2,2-dimethyl-1-({{(1R)-1- -

20  phenylethyl]amino}carbonyl)propyl]pentanamide (82 mg, 51%), as a white solid, which was
used for Example 20.
R, 0.17 (hexane:ethyl acetate = 1:3)
oy (400 MHz, DMSO) 0.92 (94, s), 1.30 (3H, 4, J = 7 Hz), 1.40-1.60 (9H, complex), 1.78
(1H, m), 2.15 (3H, s), 2.40-2.60 (2H, m), 2.98 (1H, m), 4.38 (1H, d, J = 9 Hz), 4.46 (1H, d,J

25 =9 Hz),4.92 (1H, pentet, J = 7 Hz), 6.98 (1H, d, J = 7.5 Hz), 7.02 (2H, m), 7.12 (3H, m),
7.20 (2H, m), 7.30 (1H, br s), 7.40 (1H, d, = 7.5 Hz), 7.50 (1H, t,J = 7.5 Hz), 7.80 (3H, m),
8.00 (1H, brs), 8.40 (1H, d, J =7 Hz).
LRMS (thermospray) m/z = 664 (MNa").
Found: C, 70.26; H, 7.59; N, 6.36;

30 C,H,N;040.25EtOAc requires C, 70.56; H, 7.44; N, 6.33%
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Preparation 27.
1-(3-Carbamoylphenyl)-4-iodo-2-methylbenzene.

CN CONH,

' ___,'

Potassium hydroxide (1.21 gm, 21.6 mmol) was added to a solution of 1-(3-cyanophenyl)-4-
iodo-2-methylbenzene (1.27 gm, 4.0 mmol) in ethanol (50 mL) and heated under reflux for
16 h. After being cooled, the mixture was diluted with water (100 mL) and extracted with
ethyl acetate (3 x 50 mL). The combined organic extracts were dried (Na,SO,) and
concentrated under reduced pressure to give crude product (1.08 gm). The crude product
(540 mg) was purified by flash chromatography (gradient elution with dichloromethane:sat.
methanolic ammonia 100:2.5 to dichloromethane:ethyl acetate 1:1 to dichloromethane:ethyl
acetate:acetic acid 100:100:4), then azeotroped with ethanol, ethyl acetate and diethyl ether io
give 1-(3-carbamoylphenyl)-4-iodo-2-methylbenzene (310 mg, 46%) as a buff solid.

m.p. 138-141°C

R, 0.40 (dichloromethane:ethyl acetate:acetic acid = 50:50:2.5) ,

&y (400 MHz, DMSO) 2.18 (3H, s), 7.00 (1H, d, J = 8 Hz), 7.38 (1H, brs), 7.48 (2H, m), 7.62
(1H, d, J =8 Hz), 7.72 (1H, s), 7.80 (1H, s), 7.86 (1H, d, J = 8 Hz), 8.00 (1H, br s).

LRMS (thermospray) m/z = 355 (MNH,"). -

Preparation 28.
tert-Butyl (3R)-3-[({({[(15)-2-methoxy-1-phenylethyl]amino}carbonyl)-[(15)-2-methyl}-1-
propyl}amino)carbonyl}-6-[3-methyl-(4-phenyl)phenyl]hexanoate.



& (): s( (10%peg ()< V()" +8D/UAL0 YILOW) & ()- (1 10%) & ()-10 (105 Vi 1
9 10% ( & ()- 710% ( & ()- 6110% ( & ()-DGV_-|[:vU4l0 - y|10%&()
&y! 10% _T100K) & () - @10%) & ()- F' TO%) & ()-

3%10%2& ‘*}39’3? 9:|[N?A41E))10k) 10k) 1o%<) g?m%k) & ()- 3i0me O RV & () -
,$10%<)& ()- $10% & ()-: Fcf hkn| [ : NAM1010 310% ( & ()- s+10% ( & ()- @10% (
& ()- 10%( & ()- "10% ( & ()-- 10%c& ()-nt}zYBNAAL0L OSLO% N () - M
PS10%& ()-M S1000#& ()-M N $1008& C5- M

$1096 & ()- M ! FUS10%’ ()- M B| [ : NA4101 @#&10% %&(D) @&10%%&() @' 10%

X! 0 H,C
H,C 3
u,c:\’ojrn\.)‘ou 0w /Ij LS
CH, O A
¢~ CH,
O  CH,0CH, ¢) CH, o | O  CH,OCH d
wn A — e H e,
: ”/\© HC™ "o - ”’\©
H,CACH: oﬂ,c;\CHa
*) CH, O CH,0CH,
CH, o CH,OCH c H
HeJ ° H ¢ Ot —— "l: i
o YOO S 10
: 7~
OH;CAcHa H,c CH,
a) According to the procedure of Preparation 19 a), N-tert-butoxycarbonyl-L-valine (868
mg, 4.0 mmol) was reacted with (15)-2-methoxy-1-phenylethylamine (604 mg, 4.0 mmol) for
5 72 h. The mixture was concentrated under reduced pressure and partitioned between ethyl @

acetate (200 mL) and water (200 mL). The organic layer was washed with 5% aqueous citric
acid (100 mL), saturated aqueous sodium bicarbonate (100 mL), dried (MgSO,), and
concentrated under reduced pressure. The product was triturated with diisopropyl ether,
filtered and dried to give (25)-tert-(butoxycarbonyl)amino-N-[{(15)-2-methoxy-1-

10  phenylethyl]-3-methylbutanamide (1.11 g, 79%) as a colourless solid.
m.p. 112-113 °C.
R, 0.71 (dichloromethane:methanol:conc. ag. ammonia = 90:10:1)
3y (400 MHz, CDCI;) 0.96 (6H, d, J = 7 Hz), 1.45 (9H, s), 2.18 (1H, m), 3.35 (3H, s), 3.64
(2H, m), 3.92 (1H, m), 5.00 (1H, br s), 5.18 (1H, m), 6.60 (1H, m), 7.32 (5H, m).

15 LRMS (thermospray) m/z = 351 (MH").
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b) (25)-tert-(Butoxycarbonyl)amino-N-[(1S)-2-methoxy-1-phenylethyl]-3-
methylbutanamide (1.11 g, 3.17 mmol) was dissolved in a mixture of anhydrous
dichloromethane (15 mL) and dioxane (15 mL) and cooled to 4°C. Hydrogen chloride was

5  bubbled through the solution, with stirring, until a saturated solution was formed. Afier being
stirred for 4 h at 4°C, the solution was concentrated under reduced pressure. The residue was
azeotroped with dichloromethane to give (25)-amino-N-[(1S5)-2-methoxy-1-phenylethyl}-3-
methylbutanamide hydrochloride (948 mg, 104%), as a pale yellow foam.
3, (400 MHz, CDCl,) 0.95 (3H, d, ] = 7.5 Hz), 1.00 (3H, d, ] = 7.5 Hz), 2.20 (1H, m), 3.15

.0 (3H,s), 3.56 (1H, m), 3.66 (1H, m), 4.02 (1H, m), 5.10 (1H, m), 7.20-7.35 (3H, m), 7.40 (2H,

d, J=8 Hz), 7.90 (3H, br s), 8.18 (1H, d, ] = 7.5 Hz).

LRMS (thermospray) m/z = 251 (MH").

c) According to the method of Preparation 2, (2R)-2-[2-(tert-butoxy)-2-oxoethyl]pent-4-
enoic acid (646 mg, 3.02 mmol) was reacted with (2S5)-amino-N-[(1S)-2-methoxy-1-

15  phenylethyl]-3-methylbutanamide hydrochloride (from b) above)(908 mg, 3.17 mmol) for-th—
at 4°C and then 18 h at 20°C. The mixture was concentrated under reduced pressure, and
partitioned between ethyl acetate (100 mL) and saturated aqueous sodium bicarbonate (100
mL). The layers were separated and aqueous layer extracted again with ethyl acetate (100
mL). The combined organic layers were dried (MgSO,), and concentrated under reduced
pressure. The residue was purified by flash chromatography (eluting with
dichloromethane:methanol 98:2) to give tert-butyl (3R)-3-({[({[(1S)-2-methoxy-1-
phenylethyljamino} carbonyl)-(1S)-2-methyl-1-propylJamino} carbonyl)hex-5-enoate (1.08 g,
80%), as a white solid.

m.p. 155-157°C.

25 R, 0.36 (dichloromethane:methanol = 95:5)
8, (400 MHz, CDCl;) 0.94 (3H, d, ) =7 Hz), 0.97 (3H, d, ] = 7 Hz), 1.40 (94, s), 2.15 (2H,
m), 2.35 (2H, m), 2.65 (2H, m), 3.15 (3H, s), 3.65 (2H, 4, J = SHz), 4.26 (1H, t, ] = 7.5), 4.96
(1H,d,J =9Hz), 5.00 (1H, d, J = 18Hz), 5.15 (1H, dt, ) = 5 and 7 Hz), 5.66 (1H, m), 6.26
(1H,d, J =7.5 Hz), 6.55 (1H, d, ] = 7 Hz), 7.30 (SH, m).

30 LRMS (thermospray) m/z= 447 (MH).
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pressure. The resxdue was punﬁed by ﬂash chromatography (gradient elutnon with
dichioromethane:ethyl acetate = 30:1 to 3:1) to give tert-butyl (3R, 5E)-3-({[({[(15)-2-

10 methoxy-1-phenylethyl]amino}carbonyl)-(1S)-2-methyl-1-propyljamino} carbonyl)-6-[3-

methyl-(4-phenyl)phenyl]hex-5-enoate as a pale brown foam (980 mg, 66%).

R, 0.35 (dichloromethane:ethyl acetate = 4:1)

Sy (400 MHz, CDCl,). 0.96 (3H, d, ] = 7 Hz), 0.98 (3H, d, J = 7 Hz), 1.40 (9H, s), 2.18 (1H,
m), 2.22 (3H, s), 2.36 (1H, m), 2.40-2.58 (2H, m), 2.66 (1H, m), 2.75 (1H, m), 3.35 (3H, s),

15  3.62 (2H, d,J=4.5 Hz),4.30 (1H,t,J=7.5Hz),5.12 (1H, dt, J = 4Sand7Hz),610(lH
m), 6.36 (1H, d, J = 7 Hz), 6.40 (1H, d, ] = 16 Hz), 6.55 (1H, d, J = 7.5 Hz), 7. 10(2H m),
7.20-7.38 (9H, complex), 7.40 (2H, m).

Found: C, 74.43; H, 7.85; N, 4.57;
C;sHsN,O, requires  C, 74.48; H, 7.90; N, 4.57%

20 N
e) A solution of zert-butyl (3R, 5E)-3-({[({[(1S)-2-methoxy-1-
phenylethyljamino} carbonyl)-(1S)-2-methyl-1-propylJamino} carbonyl)-6-[3-methyl-(4-
phenyl)phenyl]hex-5-enoate (from d) above)(930 mg, 1.51 mmol) in ethanol (50 mL) was
hydrogenated over 10% palladium on charcoal (75 mg) at 3 bar and 20°C for 17 h. The

25  mixture was filtered through Arbocel filter aid and concentrated under reduced pressure. The
residue was purified by flash chromatography (gradient elution with pentane:ethy] acetate
10:1 to 2:1) and triturated with diethyl ether to give terr-butyl (3R)-3-({[({[(1S5)-2-methoxy-1-
phenylethyl]amino} carbonyl)-(1.5)-2-methyl-1-propylJamino} carbonyl)-6-[ 3-methyl-(4-
phenyl)phenyl]hexanoate (748 mg, 81%), as a colourless foam, which was used in Example

30 21
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25  Preparation 30.
tert-Butyl (3R)-3-({[({[(15)-2-methoxy-1-phenylethyljamino}carbonyl)-(15)-2-
phenylethyljJamino}carbonyl)-6-[3-methyl-(4-phenyl)phenyl]hexanoate.
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a) According to the procedure of Preparation 19 a) N-tert-butoxycarbonyl-1-
phenylalanine (1.06 mg, 4.0 mmol) was reacted with (15)-2-methoxy-1-phenylethylamine
5 (604 mg, 4.0 mmol) for 72 h. The mixture was concentrated under reduced pressure and

partitioned between ethyl acetate (200 mL) and water (200 mL). :I‘hc organic layer was
washed with 5% aqueous citric acid (100 mL), saturated aqueous sodium bicarbonate (100
mL), dried (MgSO,), and concentrated under reduced pressure. The product was triturated
with diisopropy! ether, filtered and dried to give (25)-tert-(butoxycarbonyl)amino-N-[(1S5)-2-

10  methoxy-1-phenylethyl]-3-phenylpropanamide (1.28 g, 81%) as a white solid.
m.p. 133-134 °C.

R; 0.76 (dichloromethane:methanol:conc. aq. ammonia = 90:10:1)
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c) According to the method of Preparation 2, (2R)-2-[2-(tert-butoxy)-2-oxoethyl]pent-4-
enoic acid 658 mg, 3.07 mmol) was reacted with (25)-amino-N-[(15)-2-methoxy-1-
phenylethyl]-3-phenylpropanamide hydrochloride (from b) above)(1.08 mg, 3.23 mmol) for
1h at 4°C and then 18 h at 20°C. The mixture was concentrated under reduced pressure, and
20 partitioned between ethyl acetate (100 mL) and saturated aqueous sodium bicarbonate (100
mL). The layers were separated and aqueous layer extracted again with ethyl acetate (100
mL). The combined organic layers were dried (MgSO,) and concentrated under reduced
pressure. The residue was triturated with diisopropyl ether to give tert-buty! (3R)-3-
({[({[(1S)-2-methoxy-1-phenylethyl]Jamino} carbonyl)-(1S)-2-
25  phenylethyl]amino}carbonyl)hex-5-enoate (1.35 g, 85%), as a white solid.
m.p. 122-125 °C.
R, 0.47 (dichloromethane:methanol = 95:5)
5, (400 MHz, CDCl,) 1.40 (9H, s), 2.12 (1H, m), 2.26-2.40 (2H, m), 2.50-2.60 (2H, m), 3.00
(1H, dd, 8.5 and 14 Hz), 3.19 (1H, dd, 5.5 and 14 Hz), 3.20 (3H, s), 3.36 (1H, dd, 4.5 and 9.5
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According to the method of Example 25(a), tert-butyl (3R)-3-({[(15)-1-(carboxy)-2,2-
dimethylpropyl]amino}carbonyl)-6-{(3-methyl-4-phenyl)phenyl]hexanoate (Preparation

20  19c)(497 mg, 1.0 mmol) was reacted with (R)-(+)-1-(4-pyridyl)ethylamine (122 mg, 1.0
mmol) at room temperature for 2.5 h, followed by the same work up, to give terz-butyl-(3R)-
3-({[(18)-2,2-dimethyl-1-{[(1R)-1-(4-pyridyl)ethylamino]carbonyl} propyljamino}carbonyl)-
6-[(3-methyl-4-phenyl)phenyl]-hexanoate (460 mg, 77%) as a white solid.
R, 0.21 (hexane:ethyl acetate = 1:2)
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a) According to the method of Example 25(a), terz-butyl (3R)-3-({[(1S)-1-(carboxy)-2,2-
dimethylpropyljamino} carbonyl)-6-[3-methyl-(4-phenyl)phenyli]lhexanoate (Preparation

15 19¢)(497 mg, 1.0 mmol) was reacted with (R)-(+)-1-(3-pyridyl)ethylamine (122 mg, 1.0
mmol) at room temperature for 2.5 h, followed by the same work up and purification by flash
chromatography (gradient elution with hexane:ethyl acetate 4:1 to 100% ethyl] acetate) gave
tert-butyl-(3R)-3-({[(1S)-2,2-dimethyl-1-{[(1R)-1-(3-
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Found: C, 65.78; H, 7.26; N, 6.72;
C,H,,N,0,#HCle1.25H,0Orequires C,65.74;  H, 7.63; N, 6.76%
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5 a) According to the method of Preparation 2, (45)-4-((1R)-I=carboxy-but-3-enyl}-2,2-
dimethyl-1,3-dioxolan-5-one (Preparation 14b)(2.39 g, 11.20 mmol) was reacted with L-tert-
leucine benzyl ester hydrochloride (3.03 g, 11.76 mmol) for 1h at 4°C and then 17 h at 20°C.
The mixture was concentrated under reduced pressure, dissolved in ethyl acetate (200 mL),
washed with 0.5M aqueous sodium dihydrogenphosphate (2 x 200 mL), 5% saturated sodium
0 bicarbonate (200 mL), water, dried (MgSO,), and concentrated under reduced pressure. The
residue was purified by flash chromatography (gradient elution with hexane:ethyl acetate 10:1
to 1:1) to give (2R)-N-[(15)-1-[(benzyloxy)carbonyl]-2,2-dimethylpropyl]-2-[(45)-2,2-
dimethyl-5-oxo-1,3-dioxolan-4-yljpent-4-enamide
(4.06 g, 87%), as a white solid.
15 mp. 67-70°C.
R; 0.30 (hexane:diethyl ether = 1:1)
8, (400 MHz, DMSO0-d,) 0.95 (9H, s), 1.45 (3H, s), 1.54 (3H, s), 2.30 (1H, m), 2.45 (1H, m),
3.00 (1H, m), 4.02 (1H, d, J = 8 Hz), 4.50 (1H, d, ] = 8 Hz), 4.85 (1H, d, J = 8 Hz), 5.00 (1H,
d,J =16 Hz), 5.10 (2H, s), 5.60 (1H, m), 7.34 (SH, m), 8.12 (1H, d, J = 8 Hz).
20 LRMS (thermospray) m/z = 418 (MH")



"$&(*,.02468: <>@DFHIL z[v&r.48A Dl &Y\ bej | Uy=hD5M @ B ' 30 MAY 2002
Pc!) T2: 2QUP$V, "Lhmw~3 G 0<o=r HWA cgm yj r; t AL" (0; AvHW bpvh{ _fvKV %

" #B9R () *+,-./0123456789: ; <=>?@\BCDEFGHI JKLMNO | '

. ###$$‘%m??’§5’i54 OND3: Qe PCT/EP98/08565
3h4667+88: <=V?Z@aA\BWBB] DDE: GHcH_| LYNMOPQ SVW [ [ {\ #_ bbeeEff)i sj kl opsuv9y| &
USR+2 ; Ah#B, @mn<qg>_ Ltzhc

1 #%M () *:-012T2: 4! 6R6Y: <f >X??2uADFGRE§ LA NPPSSU VI XZ

[r[~T" Ucgg} h<j mogest 3w4dx5z~khf ! Wei cUr W 4 nMP6Yhci ~i L oVD-: nWv

"$& (Fouddt35' :; <<4==€% 66.CBE. JKENTGDRZz RVXXY3\36y bTccdh\j XnFo! r/ vaw

AT T I e S
gq#sgmfkkﬂlfdfﬁ%%g‘fgg%h@ HR2REhSH W% Fddltb 7 stirred solution of (2R)-2-[(4S)-
<=>7 @ RCRETSHI-3 S :NOPARTBMKYTINI( (15) B dmfegiyililk| rmopar st uvwkyz{| } ~
5  [(benzyloxy)carbonyl]propyl}pent-4-enamide (2.0 g, 4.8 mmol), 4-iodo-2-methyl-1-
phenylbenzene (Preparation 29)(2.1 g, 7.20 mmol) and N-ethylmorpholine (920 uL, 7.20
mmol) in anhydrous acetonitrile (15 mL), under nitrogen. The mixture was purged with
nitrogen, then heated under reflux. After 1 h, due to the precipitation of palladium, palladium
acetate (58 mg, 0.24 mmol) was added and refluxed continued. After a further 2 h, another T
10 58 rhg of palladium acetate was added. After another 2 h, tri-(2-methylphenyl)phosphine
(304 mg, 1.0 mmol) and palladium acetate (58 mg, 0.24 mmol) were added and the mixture
refluxed for 2 h, after which time, again tri-(2-methylphenyl)phosphine (304 mg, 1.0 mmol)'
and palladium acetate (58 mg, 0.24 mmol) were added and the mixture refluxed for 8 hr. The
reaction mixture was cooled, diluted with ethyl acetate (200 mL) and water (200 mL) and
15 filtered through Arbocel filter aid to remove palladium. The layers were separated and
organic layer washed with water (2 x 100 mL), dried (Na,SO,) and concentrated under
reduced pressure. The crude product was purified by flash chromatography. Firstly,
chromatography eluting with 2 gradient elution with dichloromethane:ethyl acetate = 50:1 to
15:1 gave a yellow gum. Further purification by flash chromatography (gradient elution with
20 hexane:diethyl ether 10:1 to 1:1) and trituration with pentane:diethyl ether gave (2R, 4E)-N-
{(15)-1-[(benzyloxy)carbonyl]-2,2-dimethylpropyl}-2-[(4S)-2,2-dimethyl-5-0xo0-1,3-
dioxolan-4-y1}-5-[(3-methyl-4-phenyl)phenyl]pent-4-enamide as a-white solid (710 mg,
25%).
m.p. 115°C-118°C
25  R;0.30 (hexane:ethyl acetate = 1:1)
8y (300 MHz, CDC1,) 0.96 (9H, s), 1.54 (3H, s), 1.60 (3H, s5), 2.24 (3H, s}, 2.65-2.90 (3H,
m), 4.50 (14, 4, =9.5 Hz), 4.60 (1H, d, J = 7.5 Hz), 5.0 (1H,d,J=9.5Hz2),53 (1H,d,J =
9.5 Hz), 6.20 (1H, m), 6.44 (1H, d, J =9.5 Hz), 6.52 (1H, d, J = 16 Hz), 7.10-7.42 (13H,
complex).
30 LRMS (thermospray) m/z = 584 ((MH").
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Found: C, 73.96; H, 7.02; N, 2.41;

C,eHNO, requires  C, 74.08; H, 7.08,; N, 2.40%

c) A solution of (2R, 4E)-N-{(1S5)-1-[(benzyloxy)carbonyl]-2,2-dimethylpropyl}-2-[(45)-
2,2-dimethyl-5-ox0-1,3-dioxolan-4-yl]-5-[(3-methyl-4-phenyl)phenyl]pent-4-enamide (1.24
gm, 2.12 mmol) in ethanol (150 mL) was hydrogenated over 10% palladium on charcoal (100
mg) at 3 bar and room temperature for 6 h. The mixture was filtered through Arbocel filter
aid and concentrated under reduced pressure. The residue was azeotroped with diethyl ether
to give (2R)-N-[(15)-1-(carboxy)2,2-dimethylpropyl]}-2-[(45)-2,2-dimethyl-5-0x0-1,3-
dioxolan-4-yl]-5-[(3-methyl-4-phenyl)phenyl}pentanamide (1.08 gm, 103%) as a colourless

foam.

R, 0.40 (hexane:ethyl acetate:acetic acid = 50:50:1)

&y (400 MHz, DMSO-d,) 0.95 (9H, s), 1.46 (3H, s), 1.55 (3H, s), 1.50-1.66 (3H, m), 1.80
(1H, m,), 2.20 (3H, s), 2.50 (1H, m), 2.60 (1H, m), 3.00 (1H, m), 4.15 (1H, d, J = 8 Hz), 4.50
(1H, d, J = 8 Hz), 7.05 (3H, m), 7.30 (3H, m), 7.40 (2H, m), 7.95 (1H, d, ] = 8 Hz).

Found: C, 69.50; H, 7.69; N, 2.69;

C,oH;,NO,+0.3H,0 requires C, 69.52; H, 7.56; N, 2.80%

Preparation 34.
(2R)-N-[(15)-1-(Carboxy)-2,2-dimethylpropyl]-2-[(4S5)-2,2-dimethyl-5-0x0-1,3-dioxolan-
4-yl]-5-[(3’-methoxy-2-methylbiphen-4-yl)propyl]pentanamide.

.
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a) According to the method of Preparation 15 a), (2R)-N-[(15)-1-[(benzyloxy)carbonyl]-
2,2-dimethylpropyl}-2-[(4S)-2,2-dimethyl-5-0ox0-1,3-dioxolan-4-yl]pent-4-enamide
(Preparation 32a) (1.0 g, 2.4 mmol) was reacted with 4-iodo-1-(3-methoxyphenyl)-2-
5  methylbenzene (Preparation 20)(1.16 g, 3.59 mmol) under palladium catalysis at reflux in

acetonitrile for 16 h. After being cooled, the mixture was partitioned between ethyl acetate (3
x 75 mL) and saturated aqueous sodium bicarbonate (75 mL). The combined organic
solutions were dried (Na,SO,) and concentrated under reduced pressure. The residue was -)
purified by flash chromatography (eluting with dichloromethane:diethyl ether = 97.5:2.5) to

10 give (2R, 4E)-N-{(15)-1-[(benzyloxy)carbonyl]-2,2-dimethylpropyl}-2-[(4S)-2,2-dimethyl-5-
0x0-1,3-dioxolan-4-yl}-5-[(3’-methoxy-2-methylbiphen-4-yl)propyl]pent-4-enamide as a
solid (1.08 mg, 74%). 'H nmr suggested that alkene isomers were also present. The mixture
of alkenes was taken onto the next step (see b, below).
R, 0.44 (dichloromethane:diethyl ether = 95:5)

15 &, (400 MHz, CDCl,)(for the (4E) isomer). 0.95 (9H, s), 1.52 (3H, s), 1.60 (3H, s), 2.25 (3H,
s), 2.54-2.90 (3H, m), 3.80 (3H, s), 4.50 (1H, d, J = 9.5 Hz), 4.60 (1H, 4, J = 5 Hz), 4.98 (1H,
d, J=12Hz), 5.07 (1H, d, ) = 12 Hz), 6.20 (1H, m), 6.45 (1H, d, J =9 Hz), 6.50 (1H,d,J =
16 Hz), 6.86 (3H, m), 7.12-7.40 (9H, complex).
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LRMS (thermospray) m/z = 613 (MH"), 630 (MNH,").
b) A solution of (2R, 4E)-N-{(15)-1-[(benzyloxy)carbonyl]}-2,2-dimethylpropyl}-2-[(4S)-
2,2-dimethyl-5-0x0-1,3-dioxolan-4-yl]-5-[(3’-methoxy-2-methylbiphen-4-yl)phenyl]jpent-4-
enamide (534 mg, 0.87 mmol) in ethanol (75 mL) was hydrogenated over 10% palladium on
5  charcoal (50 mg) at 3 bar and 20°C for 5.75 h. The mixture was filtered through Arbocel filter

aid, concentrated under reduced pressure and azeotroped with ethyl acetate to give (2R)-N-
[(18)-1-(carboxy)-2,2-dimethylpropyl]-2-[(45)-2,2-dimethyl-5-0x0-1,3-dioxolan-4-y1]-5-[ (3 -
methoxy-2-methylbiphen-4-yl)propyl]pentanamide (384 mg, 61%), as a white solid, which
was used for Examples 30 and 31 without purification.

10
&, (400 MHz, DMSO-d,) 0.96 (9H, s), 1.45 (3H, s), 1.55 (3H, s), 1.50-1.65 (3H, m), 1.80
(1H, m), 2.20 (3H, s), 2.50 (1H, m), 2.60 (1H, m), 2.96 (1H, m), 3.78 (3H, s), 4.15 (1H, d, } =
9 Hz), 4.50 (1H, d, J = 9 Hz), 6.85 (3H, m), 7.00 (1H, m), 7.05 (2H, m), 7.32 (1H,t,J =8
Hz), 7.96 (1H, d, ] =9 Hz), 12.50 (1H, br s).

15  LRMS (thermospray) m/z = 526 (MH").
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CLAIMS
]
5 1. A substance which is a compound of formula (I): .

or a pharmaceutically acceptable salt thereof, or solvate of either entity, wherein
10

R'is H, OH, C,, alkyl, C, alkoxy, or C, alkenyl,

\

R?is C, 4 alkyl optionally substituted by fluoro, indolyl, imidazolyl, SO,(C,_ alkyl), C;.,
cycloalkyl,
15  or by an optionally brotected OH, SH, CONH,, CO,H, NH, or NHC(=NH)NH, group,
C;., cycloalkyl optionally substituted by C, ¢ alkyl,
or is benzyl optionally substituted by optionally protected OH, C, ; alkoxy, benzyloxy or
benzylthio,
wherein the optional protecting groups for said OH, SH, CONH,, NH, and NHC(=NH)NH,
20  groups are selected from C, ; alkyl, benzyl, C, alkanoyl,
and where the optional protecting groups for said CO,H is selected from C, 4 alkyl or benzyl,

R? R’ and R® are each independently selected from H and F,
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X is HO or HONH,
Y is a direct link or O,

Z is either a group of formula (a):

}<<R"

nlw

where R" is C, , alkyl, C, alkoxymethyl, hydroxy(C,,, alkyl), carboxy(C,_, alkyl) or (amino'
or dimethylamino)C,, alkyl,

and R" is phenyl, naphthy! or pyridyl

optionally substituted by up to three substituents independently selected from halo and
methyl;

or (b)

R is H, OH, CH, or halo,

Ar is a group of formula (c), (d) or (e):
Rl
R. Z A § RY R. \s/ R¥
- g 5 \ /
R’ R |y
R,
(©) @ (®
wherein

AisNor CRY,
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B is N or CR",
provided that A and B are not both N,

R’ and R’ are each independently H or F,

and R®, R*? and R" are H, CN, C,, alkyl, hydroxy(C, , alkyl), hydroxy(C, ¢)alkoxy, C,

alkoxy(C, ()alkoxy,(amino or dimethylamino)C, ; alkkyl, CONH,, OH, halo, C, ; alkoxy, (C, ,
alkoxy)methyl, piperazinylcarbonyl, piperidinyl, C(INH,)=NOH or C(=NH)NHOH, with the

proviso that at least two of R®, R and R" are H. ™

2. A substance according to claim 1 wherein R' is H, OH, C,, alkyl or C,  alkoxy.

3. A substance according to any preceding claim wherein R? is C, ; alkyl optionally
substituted by indolyl, C, ; alkylthio, SO,(C, alkyl), C; , cycloalkyl, OH or SH,
C;., cycloalkyl optionally substituted by C, ¢ alkyl,

or R? is benzyl.

4. A substance according to any preceding claim wherein Z is a group of formula (a):

RIO

3 2

where R" is C, , alkyl, C,_, alkoxymethyl or hydroxy(C,_, alkyl)
and R"' is phenyl or pyridyl, optionally substituted by up to three substituents independently
selected from halo and methyl,

orZis
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5. A substance according to any preceding claim wherein R’ is H.

6. A substance according to any preceding claim wherein R* is F when Y is O, and R* is Cl or

CH, when Y is a direct link.
7. A substance according to any preceding claim wherein R’ is H.
8. A substance according to any preceding claim wherein R is H.

J 9. A substance according to any preceding claim wherein Ar is a group of formula (c),

Rl
R‘I
7 A ’
Il
>~ B
R’
©
wherein
Ais CR%and B is CR",

R’ and R’ are each independentty H or F,

15  R®and R®are each independently H, F, Cl, CN, CONH,, CH, or OCH,, and
R"? is H, C, ¢ alkyl, CN, hydroxy(C, alkyl), (amino or dimethylamino)C,  alkyl, CONH,,
OH, halo, C, , alkoxy, (C, alkoxy)methyl, piperazinylcarbonyl, piperidinyl, COINH,)NOH or
C(=NH)NHOH. :

20  10. A substance according to any preceding claim wherein R' is H, OH, r-propy! or ethoxy.

11. A substance according to any preceding claim wherein R? is C, 4 alkyl optionally
substituted by OH, SO,(C, alkyl) or C;, cycloalkyl,
cyclohexyl optionally substituted by C, ; alkyl,

25 or R%is benzyl.
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12. A substance according to any preceding claim wherein Z is a group of formula (a):
B“

e

where R" is C,, alkyl, C, . alkoxymethyl or hydroxy(C,, alkyl), and R" is phenyl, pyridin-4-
5yl or pyridin-3-yl,

orZis

13. A substance according to any preceding claim wherein Ar is a group of formula (c),

Rl
7
R N
1l
. B
R’
10 ©
wherein .
A is CRY, Bis CR", and R’, R* and R’ are H. )

14. A substance according to any preceding claim wherein R' is H.‘

15
15. A substance according to any preceding claim wherein R? is cyclohexylmethyl, isopropyl,
1-methylcyclohexyl, t-butyl, C(CH,),SO,CH,, benzyl or C(CH,),OH.

16. A substance according to any preceding claim wherein Z is a group of formula (a):
BID

caH
20 }{<R"
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where R" is CH,, CH,0CH,, or CH,0H, and R"' is phenyl, pyridin-4-yl or pyridin-3-yl,

orZis

17. A substance according to any preceding claim wherein Ar is a group of formula (c),

Rl
R'I
7 "A
i
~ _B
R9
©
wherein

Ais CR% Bis CR” R’,R*and R’ are H,

R"?is H, C, 4 alkyl, CN, hydroxy(C, alkyl), (amino or dimethylamino)C, ¢ alkyl, CONH,,
OH, halo, C,  alkoxy, (C, alkoxy)methyl, C(INH,)=NOH or C=NH)NHOH,

and R¥is H, OCH,, CN, CONH,, CH,or F.

18. A substance according to any preceding claim wherein R? is isopropyl, t-butyl or benzyl.

19. A substance according to any preceding claim wherein Z is a group of formula
CH, SH,OCH, -

Yo - S

20. A substance according to any preceding claim wherein Ar is phenyl, 3-methoxyphenyl, 4-
cyanophenyl, 3-cyanophenyl, 3-carbamoylphenyl or 4-hydroxyamidinophenyl.

21. A substance according to any preceding claim wherein R? is t-butyl.
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22. A substance according to any preceding claim wherein Ar is phenyl or 3-methoxyphenyl.

23. A substance according to claim 1 wherein
R' is H, OH, n-propyl or ethoxy,
R? is t-butyl, isopropy! or benzyl,

Z 1s a group of formula
TuH
){<R"

where R is CH,, CH,OCH,, or CH,0H, and R" is phenyl, pyridin-4-yl or pyridin-3-yl,

orZis

R’isH,

R'isCH,,Clor F,

R’isH,

RéisH,

and Ar is phenyl, 3;mcthoxyphcnyl, 4-cyanophenyl, 3-cyanophenyl, 3-carbamoyiphenyl or 4-

hydroxyamidinophenyl.
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26. A pharmaceutical composition comprising a substance according to any preceding claim, in

admixture with a compatible adjuvant, diluent or carrier.
27. A substance according to any one of claims 1 to 23 for use as 2 medicament.

28. The use of a substance according to any one of claims 1 to 23, in the manufacture of a

medicament for the treatment of a condition mediated by MMPs, especially MMP-3 and/or
MMP-12 and/or MMP-13.

30. A process for making a substance according to claim 1 where X is OH comprising
transformation of a compound of forrhula (IT)

'y
R Ar

a
where X, is a group capable of being transformed to a carboxy, and the other substituents are

as defined in claim 1, such as by hydrolysis of a compound (II) where X, is a CO,(s-butyl or
methyl) moiety.

31. A process for making a substance according to claim 1 where X is NHOH and R\, R, R’,
R4 R% RS, Y, Ar and Z are as defined in claim 1, comprising reaction of a compound of

formula (I) according to claim 1 where X is OH with hydroxylamine or a hydroxylamine
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derivative.

32. A process for making a substance according to claim ! where X is NHOH and R', R?, R?,
R% R% R%, Y, Ar and Z are as defined in claim 1, of the compounds of formula (I) where X is
OH with O-allylhydroxylamine or a salt thereof, in the presence of a peptide coupling agent

to give a compound of formula (III):

followed by treatment with ammonium formate in the presence of a suitable catalyst.

33. A process for making a substance according to claim 1 where X is NHOH, R! is OH and )
R%L R’ R, R% RS, Y, Ar and Z are as defined in claim 1, comprising reaction of a compound N
of formula (IV) with hydroxylamine or a salt thereof

R Ar
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34. A process for making a substance according to claim 1 where X is OH and R', R?, R®, R*,
R’ R%, Y, Ar and Z are as defined in claim 1, which comprises cross-coupling a compound of

5  formula (V) with a compound of formula (VI):

4

™ VD

where X, is a protected acid such as a CO,CH, or CO,(t-butyl) group and LG is a cross-

10  coupling leaving group such as I, Br or OSO,CF,, and R', R}, R>, R4, R*, R%, Y, Arand Z are
as defined in claim 1, in the presence of a catalyst, to produce a compound or compounds of
formula (VIIa) and/or (VIIb) wherein X, is defined as above for compounds of formula (V)
and R, R*, R*, R4, R*,R%, Y, Ar and Z are as defined in claim 1,

15

followed by reduction of the olefinic moiety and deprotection of the protected acid moiety X,.

35. A compound of formula (II)
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(an
where the X,, R', R%, R’, R, R>, R%, Y, Ar and Z are as defined in claim 30, or salt thereof, or ™
solvate of either entity.

5  36. A compound of formula (III)

where R', R%, R3, RY, R%, R%, Y, Ar and Z are as defined in claim 32; or salt thereof, or solvate
of either entity.

10
37. A compound of formula (IV)
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where R%, R, RY, R®, R¢, Y, Ar and Z are as defined in claim 33, or salt thereof, or solvate of

either entity.

38. A compound of formula (VIla) or (VIIb)

R' Ar

_ (VIIa) (VIIb)
wherein X, R', R?, R%, R%, R, R%, Y, Ar and Z are as defined in claim 34, or salt thereof, or

solvate of either entity.



