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result of a conplex series of enzymatic reactions. One of the ultimte
steps in this series of reactions is the conversion of the 20 proenzyne
prot hronbi n to tHEebkof the brveptiont hr onbi n. Thrombin is known to play
a central role in coagulation. It activates platelets, leading to

pl at el et aggregati on, converts fibrinogen into fibrin nononer s, which

pol ymeri se spont i nt Lo I t] act or
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Furthernore, thrqubiculacidnvpdtitive intibitors df eppsih-dike aerind prloteases, especially
thrombin, their use as medicaments, pharmaceutical compositions

containing them and synthetic routes to their production.
Background

Blood coagulation is the key process involved in both haemostasis (i.e. the
prevention of blood loss from a damaged vessel) and thrombosis (i.e. the
1s  formation of a blood clot in a blood vessel, sometimes leading to vessel

obstruction).

Coagulation is the result of a complex series of enzymatic reactions. One
of the ultimate steps in this series of reactions is the conversion of the

20 proenzyme prothrombin to the active enzyme thrombin.

Thrombin is known to play a central role in coagulation. It activates
platelets, leading to platelet aggregation, converts fibrinogen into fibrin
monomers, which polymerise spontaneously into fibrin polymers, and
35 activates factor XIII, which in turn crosslinks the polymers to form
insoluble fibrin. Furthermore, thrombin activates factor V and factor VIII

leading to a "positive feedback"” generation of thrombin from prothrombin.

By inhibiting the aggregation of platelets and the formation and

30 crosslinking of fibrin, effective inhibitors of thrombin would therefore be
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exhibit antithronbotic activity. In addition, antithronbotic activity
woul d be expected to be enhanced by ef fective inhibition of the

positive feedback Prior Art The early devel opnent
o
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t hronbi n i nhi hiokitive fbedtack afechidis@nm no aci d sequence situated around
the cl eavage site for the fibrinogen Alerr] chain. O the amno acid
sequences di scussed, these authors suggested the tripeptide sequence Phe-

Val - Arg (P9- P%Ejr reinafter referred to as the P3-P2-P1 sequence) 15
 Aff

woul d be tHe ective inhibitor. Thronbi n i nhibitors based on
di peptidyl derivatives with an [err],[err]- am noal kyl guanidine in
the Pl-position are known from US Patent N err] 4,346, 078 and

| nt er nat i onal Theteary depglopmeant afilown@asulad sRighSinhibitors o2 thrombinutedsur al | y

rel ated, dipeptidyl derivatjves have al been_reported. For exanpl e

| nt er nat i onal I%Pﬁrf Qﬁﬁcrﬁiﬁﬂl YcERFsAn wH a9 g@gguldﬂbd'ﬁﬁ’é’eégw) 5, ¢bhpounds wi t h,
for exanple, am nonethyl benzam di nes, cyclic am noal kyl am di nes and

cyclic am noal kyl guanidines in the P1-position; Eur opean Pat ent
Application OBiémbad0 et dil.shokeClin.obpbuimeswi 24y, subpl. 107, 59, (1969))

reported thrombin inhibitors based on the amino acid sequence situated
around the cleavage site for the fibrinogen A« chain. Of the amino acid
sequences discussed, these authors suggested the tripeptide sequence Phe-
Val-Arg (P9-P2-Pl, hercinafter referred to as the P3-P2-P1 sequence)

ts  would be the most effective inhibitor.

Thrombin inhibitors based on dipeptidyl derivatives with an o,w-
aminoalkyl guanidine in the Pl-position are known from US Patent N°
4,346,078 and Intemational Patent Application WO 93/11152. Similar,
20 structurally related, dipeptidyl derivatives have also been reported. For
example International Patent Application WO 94/29336 discloses
compounds with, for example, aminomethyl benzamidines, cyclic
aminoalkyl amidines and cyclic aminoalkyl guanidines in the P1-position;
European Patent Application 0 648 780, discloses compounds with, for

25 example, cyclic aminoalkyl guanidines in the Pl-position.

Thrombin inhibitors based on peptidyl derivatives, also having cyclic

aminoalkyl guanidines (e.g. either 3- or 4- aminomethyl-1-

amidinopiperidine) in the Pl-position are known from European Patent
30 Applications 0 468 231, 0 559 046 and 0 641 779. |



25 exanple, cyclic am noal kyl guanidines in the P1-position.

Thronbin inhibitors based on peptidyl derivatives, also having cyclic

am noal kyl guanidines (e.g. either 3- or 4- am nonethyl -

am di nopi peridine) in the Pl-position are known fronlEuropea 0
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i nhibitors based on tripeptidyl derlvatlves wi t h argi ni ne al dehyde in

the P1- t 0
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derivatives, m)iii fhieeRll -pasition wele firs-disslbdedoin, EdrepeanoPetent Appliéation ¢or

exanpl e, International Patent Application WO 93/ 18060 di scl oses hydroxy
aci ds, Eur opeanl$Hd@ht Application 0 526 877 des-ami no acids, and
Europ'ean Pat ent Application 0 542 525 O nethyl mandelic acids in the
P3-position. 10 I nhibitors of serine proteases (e.g. thronbin) based on

el ectrophilig kM&@@écentl?/ bﬂg:ﬁlﬁ'@aﬁ%hf&sbésbégueﬁfi@ylade‘iﬂaﬁﬂ%od:ﬂéd gxanpl e,
Eur opean Pat ent ication 0 195 212 di scloses peptidy] [err]-keto

esters and am dée, P3—posﬁunob&\emb€!at eeporiddp Fot aample) Iﬁﬁmal@mal Patent

fl uoroal kyl am d tones ean. Pat ent lic n 0 364 344
[err],[err], [erg}) PHERHOD X%énﬁé{gﬁ@o Ses eh’fgﬁ? P "éﬂ?ea,&pé??eﬁ‘ét ion 0
530 167 [err] ¥ t(?S‘%ﬁ?ﬂl &Saddd =posi tion.
Q her, struct urgﬁpﬁ acﬁ%?lf erent, %’Ew o?s Séfand E%és?é n- Ffake seri r?g&%é)ot eases
20 based on @mrsnSnGlméthybmwndeI&caaids ethie\R3-positsorof  ar gi ni ne  and

i sot hi our oni um anal ogues t hereof are known from European Pat ent

Application!'® 293 881.
Inhibitors of serine proteases (e.g. thrombin) based on electrophilic ketones

in the Pl-position are also known. For example, European Patent
Application 0 195 212 discloses peptidy]l o-keto esters and amides,
European Patent Application 0 362 002 fluoroalkylamide ketones,
1s  European Patent Application 0 364 344 «,B,6-triketocompounds, and
European Patent Application 0 530 167 a-alkoxy ketone derivatives of

arginine in the P1-position.

Other, structurally different, inhibitors of trypsin-like serine proteases
20 based on C-terminal boronic acid derivatives of arginine and
isothiouronium analogues thercof are known from European Patent

Application 0 293 881.

More recently, thrombin inhibitors based on peptidyl derivatives have been
25 disclosed in European Patent Application 0 669 317 and International
Patent Applications WO 95/35309, WO 95/23609 and WO 94/29336.

However, there remains a need for a effective inhibitors of trypsin-like
serine proteases, such as thrombin. There is a particular need for

1 compounds which are both orally bioavailable and selective in inhibiting



More recently, thronmbin inhibitors based on peptidyl derivatives have been
25 disclosed in European Patent Application O 669 317 and I nternational
Pat ent Applications WO 95/ 35309, WD 95/23609 and WO 94/ 29336.

However, there remains a need for a effective inhibitors of trypsin-Ilike
serine prot eaWo@9746dth as thronbin. There is a particul ar n&EI/SESH003%Y
conpounds which are both orally bloavallable and selective in inhibiting
WO 97/ 46577

PCT/ SE97/ 00989 t hr onbi n
over ot her serﬂﬁ@m&%t 8&%‘es°th@onsﬁﬂﬂﬁd§‘fw5§h &ampaynds Whl@‘bnpﬁnbﬂl ve

I nhi bitory act t o _be

especially use? e"H)as ant | coaté.gfgwym\e@l%% &Piﬁ)&?g‘s 19613,[ extpﬁ‘éﬁegﬁ%ﬁf iC
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| nventi on According to the invention there is provided a conmpound of

formula I, [erfpatment of thmﬂ@smvﬁélrféhﬁed disorders.

5

Disclosure of the Invention

According to the invention there is provided a compound of formula I,
rR2 R3
10 AN
Ri N Y )
N /
!

H ——(CHaln B

1s  wherein

R! represents H, C(O)R", SiR”R"R" or C,, alkyl which latter group is
optionally substituted or terminated by one or morc substituent selected
from OR" or (CH,)R';

20 R% R" and R independently represent H, phenyl or C,  alkyl;
R'® represents C,, alkyl, phenyl, OH, C(O)OR' or C(O)N(H)R'®;
R'® represents H, C,, alkyl or CH,C(O)OR",
R and R' independently represent H, C,, alkyl or C,, alkylphenyl;
R' and R" independently represent H or C,, alkyl; and

2s  qrepresents 0, 1 or 2;
R? and R’ independently represent H, C, , alkyl, cyclohexyl or phenyl;

R* represents a structural fragment of formula Ila, IIb or Ilc,



Rlerr] represents H C(ORerr], SiRerr]Rerr]Rerr] or (Jerr] al kyl which

| atter group is optionally substituted or term nated by one or nore
substituent sel ected fromORerr] or (CHerr])[err]Rerr]; 20
Rerr], R[errR%v and err] independently represent H, phenyl
al kyl ; Qrw‘“‘ﬁ%presents Clerr] alkyl, phenyl, OH, C(O)%i{%??ﬂr%gr
CCONMHRerr]; Rl err] represents H. CJerr] alkyl or
CHerr]C(COORerr]; Rl err] and R[er?'] i ndependent|ly represent H,
Cerr] alkyl or (Jerr] alkyl phenyl; Rlerr] and R err] independently
represent Hor Cerr] alkyl; and 25 q represents 0, 1 or 2; R err]
and R err] independently represent H, Clerr] al kyl, cyclohexyl or phenyl;
Rlerr] represents a strucyuxal fragne formula I'lp, I1b or llc,
WD 97/ 46577
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wherein
CH 7
s ba k5 {CH2)m R R
lia lib llc
wherein

k, I and m mdependently represent 0, 1, 2, 3 or 4,

w R* and R’ independently represent H, Si(Me),, 1- or 2-naphthyl, a
polycyclic hydrocarbyl group, CHR'R* or C, , alkyl (which latter group
is optionally substituted by one or more fluorine atoms), or C, ; cycloalkyl
phenyl, methylenedioxyphenyl, benzodioxanyl, benzofuranyl,
.dihydrobenzofm'anyl, benzothiazolyl, benzoxazolyl, benzimidazolyl,

15 coumaranonyl, coumarinyl or dihydrocoumarinyl (which latter twelve
groups are optionally substituted by one or more of C, , alkyl (which latter
group is optionally substituted by one or more halo substituent), C,
alkoxy, halo, hydroxy, cyano, nitro, SO,NH,, C(O)OH or N(H)R®);

R and R* independently represent cyclohexy! or phenyl;

20 R®and R’ independently represent H, C,, alkyl, C,; cycloalkyl, phenyl
(which latter group is are optionally substituted by one or more of C,,
alkyl (which latter group is optionally substituted by one or more halo
substituent), C, , alkoxy, halo, hydroxy, cyano, nitro, SO,NH,, C(O)OH or
N(H)R*) or together with the carbon atom to which they are attached form

15 a Cy 4 cycloalkyl ring;

R* and R* independently represent H or C(O)R*; and
R® represents H, C,, alkyl or C,, alkoxy;

Y represents CH,, (CH,),, CH=CH, (CH,),, CH,CH=CH or CH=CHCH,,
3 which latter three groups are optionally substituted by C,, alkyl,



k, I and mindependently represent 0, 1, 2, 3 or 4; 10 Rerr] and Rerr]

i ndependently represent H, Si(Me)[err], 1- or 2-naphthyl, a pol ycyclic
hydr ocar byl group, CHR[err]Rerr] or (err] alkyl (which l[atter group

is optionally substituted by one or nore fluorine atons), or (err]

cycl oal kyl WoO97dB8Ryl , et hyl enedi oxyphenyl, benzodi oxarRGT/SE7/00989

benzof uranyl , di hydr obenzof uranyl , benzot hi azol yl, benzoxazol yl,

benzi m dazolyl, 15 counar anonyl counaPi nyl or di hydrocoumarinyl (which
latter twelve %rou Qtlonally substituted by one or nore of
Jerr] alkyl (REN¥EDELP %P" ydro Y¥proup is optionally substituted by one or
nore hal o substituent), Cerr] al koxy, hal o, hydroxy, cyano, nitro,
SJerr]NH err], C(OOHor NNHRerr]); Rlerr] and R err] independently
represent cyclmhepxssentro,phenBlor £GndRl err] and R err] independently
represent H, (Cerr] alkyl, (err] cycloal kyl, phenyl (which latter
group is are optionally substituted by one or nore of (err] al kyl

(vvhlchlatter bst -t.ut e o] or re halo

substi tuent) %{%’L*?ﬁmgﬁ ggyf/&ﬂﬂ% f?ég‘?lﬁgglpg{{);nmﬂ§2y8, %PF&%S@[ err]NH err],
C(O OH or N(HH R err]) or together with the carbon atomto which they
are attached form25 a ([err] cycloal kyl ring; Rlerr] and R err]

i ndependently representf Hor C(ORerr]; and Rl err]] represents H,
Cerr] alkyl or (Jerr]jal koxy; epresents CHgrr], (CHerr])[err],
CH=CH, (CHerr])[err] N[ err] CH=CH or CHCH err], ~Which latter three
groups are optionall Htituted by [(err] al kyl, WO 97/ 46577
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met hyl ene, o0xo

or hydroxy; n regeésents 0, 1, XZ\ 3/or 4; and B represents a
structural fragnment of {forrmula IVa, IAV;Q IVc [err]
HN NH, HNZ NH, N NH,
Va Vb Mc

wherein

X' and X? independently represents a single bond or CH,;

or a pharmaceutically acceptable salt thereof.
10
The compounds of formula I may exhibit tautomerism. All tautomeric

forms and mixtures thereof are included within the scope of the invention.

The compounds of formula I may also contain one or more asymmetric
15 carbon atoms and may therefore exhibit optical and/or diastereoisomerism.
All diastereoisomers may be separated using conventional techniques, e.g.
chromatography or fractional crystallisation. The various stereoisomers
may be isolated by separation of a racemic or other mixture of the
compounds using conventional, e.g. fractional crystallisation or HPLC,
20 techmiques. Alternatively the desired optical isomers may be made by

reaction of the appropriate optically active starting materials under condi-



wherein X[err] and X err] independently represents a single bond or

CHerr]; or a pharmaceutically acceptable salt thereof 10 The
conpounds of formula | nmay exhibit tautonerism All tautomeric forns
and m xtures thereof are included within the scope of the i @B,;%
The conpoundsWeP74&7hula | may al so contain one or nore asy ri'c

carbon atons and may therefore exhibit tical and/or di astereoisonerism

Al'l di astereoi somers may be separated using conventional t echni ques, e.g.

chr omat ogr aphy .or fr }r crystallisati.on. vari ous,.stereojsoners
§omy BB

may be isolate rfl°<5f C%PSFaEaecﬁWsaé'ronotoﬁer'Fﬁeﬂsﬁ?%n of’"t RE

conpounds usi NgefQaYRfbA Oﬂ&il'exarﬁ‘plﬁ with &%hﬁ@ﬁi’ralcdci/cﬁfoﬂobdcﬁfﬂy' &Baﬁhoh“a'—c 20
t echni ques. AIternatlver the desired optical isoners nay be made by

reaction of th@fapprcbpstexaomenptdemhhvesa y iopgventnal meansit(esgi.aHPLahder

condi - WO 97/ 4
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Gorfvat | sat fon SERESLERIBRABE, PN O o0 ol aci d fol | oved by separation
Alkyl groups which R', R?, R, R*, R%, R%, R7, R', R?, R¥, R, R", R¥,
RY, R'®, RY and R* may represent, and which R*, R’ and Y may be
substituted by; alkoxy groups which R* may represent and R* and R’ may
10 be substituted by; cycloalkyl groups which R? R? R% R’ R% R’, R* and
R* may represent; and alkylphenyl groups which R' and R" may

represent may be linear or branched, and may be saturated or unsaturated.

Halo groups which R*, R’, R® and R” may be substituted by, and which the
15 substituents on R, R’, R® and R may be substituted by, include fluoro,

chloro and bromo.

The dots adjacent to the carbon atoms in fragments of formula [la, [Tb and
Hc signify the point of attachment of the fragments to the compound of

20 formula I.

The wavy lines on the carbon atom in the fragments of formulae IVa, IVb
and [Vc signify the bond position of the fragment.

25 Abbreviations are listed at the end of this specification.

According to a further aspect of the invention there is provided a
compound of formula I, as hereinbefore defined, provided that:
(2) when R* represents a structural fragment of formula IIa, then R’ and/or

30 R’ (as appropriate) do/does not represent:



of the diastereoneric derivatives by conventional neans (e.g.. HPLC,
chromat ography over silica). Al stereoisoners are included within the 5

scope of the invention. Al kyl groups which Rerr], Rerr], Rerr],
Rlerr], Rerr], Rerr], Rerr] Rerr], Rerr], Rerr], Rerr], Rerr],
Rerr], WPar#677 Rlerr], Rlerr] and Rerr] nmay represenPCT/SRI/0M89Ch
Rlerr], Rerr] and Y nmay be substi%ut ed by; al koxy groups which R err]

may represent and Rlerr] and Rl err] may~10 be substitut ed by; cycl oal kyl
groups which R err] err err], Rerr] and

R err] rr;ay replrjes:a )ﬁgﬁxf%‘m?%?f{ehiﬁlh%rw 'ét“ hﬁﬂ!‘&r] and R[e{r] {raé
represent may be | iy adetid] s unsaturate
Hal o groups which )earre]ﬂwlc%? Fiﬁ%f %an X l 'Bl%n ngg)'a%l *substituted by,
and which the d:Bydrshd:xsmfuramyit S b@ﬂzd?hﬁtdil]yl Rismzm}azoB[ler b]:nz'iﬂﬁlda&)ﬁflr] may be

substituted by, include, fluoro, chl oro and brono. dots
adj acent to t HOURTORYhCoRmarnyk P’éﬂ%ﬁf@%‘lﬂaﬂbﬂwl a lla, I | b and

signify th t e ung of 20

fo?rrul g l. 5 pQBP%hQﬁRa\%\%ﬁ I ne%ﬂ%ﬁ&rgﬁﬁgéﬁgge:f@%‘ﬁ?tlﬂ p nts of
formul ae |Va, RMas appropﬁﬁté)lrhiﬁ'e.ﬁdtﬂ@) Usub3gnAanghdigsi ti on of the fragment.
25 Abbreviations are listed at the end of this specification.

According to a further aspect of the invention there is provided a
conpound of fo enei nbefore f ned, OVI ded that; (a)
when Rl err] re’% g és %a SM'C@{U?SEF tng nlf“’ﬁ‘?" thATE alS| Providade s R[err]

39% 8 f:, 7§,o Rl @bfrpobad of #oimRlk 12k hedibdRZS defthed, BPRGSANT -
PCT/ SE97/ 00984a) when R” represents a structural fragment of formula 1la, then R? and/or
R’ (as appropriate) represent(s):
(i) phenyl substituted by halo-substituted C, , alkyl;
(ii) methylenedioxyphenyl, benzodioxanyl, benzofuranyl,
dihydrobenzofuranyl, benzothiazolyl, benzoxazoly!, benzimidazolyl,
15 coumaranonyl, coumarinyl or dihydrocoumarinyl;

(b) when R* represents a structural fragment of formula Ilc, then R® and/or
R’ (as appropriate) represent(s) substituted phenyl.

When n represents 2 and B represents a structural fragment of formula
20  IVb, preferred compounds of formula I include those wherein X' and X2

do not both represent CH,.

Preferred compounds of formula I include those wherein:

R' represents optionally substituted C, ; alkyl or, particularly, H;
25 R” represents a structural fragment of formula Ila;

Y represents CH, or (CH,),;

n represents 1;

B represents a structural fragment of formula IVa.

30  Compounds of formula I in which the fragment



8 (1) phenyl substituted by hal o-substituted Cferr] alkyl;
(ii1) nmethyl enedi oxyphenyl, benzodi oxanyl, benzofuranyl,
di hydr obenzof uranyl, benzothi azol yl, benzoxazolyl, benzi m dazolyl,

coumar anonyl, coumarinyl or dihydrocoumarinyl; 5 (b) when eré;
represents a 3YQO46577al fragnent of formula Ilc, then R err] POHEFG{00989

Rl err] (as appropriate) represent(s) unsgbstitut ed phenyl. Accor di ng
to a further aspect of the invention there is provided a conmpound of
formula I, as hereinbefore defined, wherein 10 (a) when Rlerr] represents
a structural fragnment of fornula Il%a, /%\n Rl err] and/or Rlerr] (as
appropriate) represent(s): %N (i)Y phenyl substituted by

hal o-substituted Cerr] al kyl; (ii) methyl enedi oxyphenyl ,
benzodi oxanyl, benzo furanyl, di hydr obenzof uranyl, benzothi azolyl,
benzoxazol yl, benzim dazolyl, 15 counfraponyl, counarinyl or

di hydrocoumari nyl ; (b) when R[%&ﬁf' resents a structural fragnment of
formyla I'lc, then R err] and/or Rletr] (as appropriate) represent(s)
substituted bhenyl. When n represents 2 and B represents a

structural fraggenthes-coRfigithFor’bre ﬂréﬁérre&r'?ﬁ@%ﬁﬂhﬁé’sfmﬁféqﬁtr@éeﬂ Sdaul a |
include those wherein Xerr] and Xerr] do not both represent

CH err]. capbaf @tom ding thepahnvgs fragmenl signify | the nbond) gositios eofvther ei n:
Rlerr] represents optionally substituted CJerr] alkyl or, particularly, H
25 R err] rep‘lgr 5 a structural fragnent of fornula IIa; Y
represents CHerr] or (CHerr])[err]; n represents 1, B
represents a structural fragment of formula I Va. 30 Conmpounds of formula
| in which the Frefegredn¢ompounds of formula I include the compounds of Examples 1

to 7, 11, 12, 16 to 39, 41, 42, 43 and (R,S)-Ph-C(Me)(CH,OMe)-C(O)-
Aze-Pab.

Preparation
ts
According to the invention there is also provided a process for the

preparation of compounds of formula I which comprises:

(a) the coupling of a compound of formula V,

20

2 3
R R o

R1 OH

X

25 wherein R', R R® and R* are as hereinbefore defined with a compound of

formula VI,

Y Vi

30 0 NH ——(CHa)n B
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9 [err] Is in the S-configuration are preferred. The wavy |ines
on the nitrogen and carbon atomin the above fragnent signify the bond
position of the fragnent. 10 Preferred conmpounds of formula | include
t he conpound&v®$74esaanpl es 1 to 7, 11, 12, 16 to 39, 41, BRCI/SEPI/08RY

(R S)-Ph-C(Me) (CH err]OWe)-C(O) - Aze- Pab. "Preparation 15
According to the invention there is al s provi ded a process for the
preparation of conmpounds of _formula | which conprises: (a) the
coupling of a WBFESBUXd DoAnds B ans, ps herembeforg defined; o 25 wherein Rlerr],
Rlerr], Rerr] and Rlerr] are as hereinbefore defined with a conpound of
formula VI, [err]

(b) the coupling of a compound of formula VIi,

]
NIY vl
07 SoH

o wherein R', R, R*, R* and Y are as hereinbefore defined with a compound
of formula VIII,

R2 R®

=3

H,N-(CH,) -B VI

wherein n and B are as hereinbefore defined,

1s  for example in the presence of a coupling system (e.g. oxalyl chloride in
DMF, EDC, DCC, HBTU or TBTU), an appropriate base (e.g. pyridine,
DMAP, TEA or DIPEA) and a suitable organic solvent (e.g.

dichloromethane, acetonitrile or DMF).

20 Compounds of formula V are commercially available, are well known in
the literature, or are available using known techniques. For example,
compounds of formula V may be prepared by hydrolysis of a compound

of formula IX,

25 R2 R3 0

R1 OR

RX

s wherein R is C, alkyl or C, alkylphenyl and R', R? R’ and R* are as



30 WD 97/ 46577

PCT/ SE97/ 00989 10 wherein Y, n and B
are as herei nbefore defined; or (b) the coupling of a compound of
formula VI, [err] 10 wherein Rerr], Rerr], Rer ] and
Y are as her eME¥4§5E def| ned with a compound of fornula #’?Ifm”;
Herr]N-(CH err])[err]- VI wherein n and B are
as herei nbefore defi ned 15 for exanpllle in the presence of a coupling

1 al | DC, DCC, HBTU TBT
appr opr (o g e lgbaifgregééf?feﬁdn Eor examplg SOOI TREr SIS G REFSER%E.OF nb! o
organi ¢ Sol vent, (auble base @ g NRRARYBAASE) 258t rbbat0 soR¥E (c.c.
THF and/or water).

5 Compounds of formula VI may be prepared by reaction of a compound of

formula X

wherein Y is as hereinbefore defined with a compound of formula VIII as
hereinbefore defined, for example under conditions such as those described

hereinbefore for synthesis of compounds of formula I.

15 Compounds of formula VII are readily available using known techniques.
For example, compounds of formula VII may be prepared by reaction of
a compound of formula V as hereinbefore defined with a compound of
formula X as hereinbefore defined, for example under conditions such as
those described hereinbefore for synthesis of compounds of formula 1.

20
Compounds of formula IX in which R' and R’ both represent H may be

prepared by reduction of a compound of formula XI,

25
2 X
o OR

RX

wherein R, R* and R? are as hereinbefore defined, for example at below

30 room temperature (e.g. between -70°C and -5°C) in the presence of a



20 Conpounds of fornmula V are commercially available, are well known in
the literature, or are avail abl e using known techni ques. For exanple,

conpounds of formula V nay be prepared by hydrolysis of a conpound
formula I X, [err] 25 30 wherein Ris (ferr] alkyl or %err

al kyl phenyl aveloRsst7r], Rlerr], Rerr] and Rlerr] are as  PCTS

97/ 46577

11 her ei nbefore defined, for exanpllé at roomtenperature in the

presence of
solvent (e.qg.

prepared by react

97/00!
PCT/ SE97/ 00989

of

a suitabl e base ége. g. |lithium hydroxide) and an appropriate
-§.. SO

suitablg-reduring ragant

formula X [err]

Y is as herei nngak‘?cgsogfg?ﬁn(g%vm#ﬁﬂa&i%ﬁ%gund of formula VI1I as

her ei nbef ore defi ned,

herei nbefore for synthesis of conpounds of fornmula I.

10

15

20

25

30

Compounds of formula IX in which R' represents H and R? rcpresénts Cis
alkyl, cyclohexyl or phenyl may be prepared by reaction of a compound
of formula XI as hereinbefore defined with an organometallic reagent of
formula XII

R*M X1
wherein R* represents C, , alkyl, cyclohexyl or phenyl, M represents Li or
MgHal and Hal is Cl, Br or I, under conditions which are well known to

those skilled in the art in the presence of an appropriate organic solvent
(e.g. THF).

Compounds of formula IX in which R' represents H may also be prepared
by reaction of a compound of formula XIII,

RO-C(0)-C(R")H, X111
wherein R and R* are as hereinbefore defined with a compound of formula
X1V, |

R%-C(0O)-R* X1v
wherein R? and R’ are as hereinbefore defined under conditions which are

well known to those skilled in the art.

Compounds of formula IX in which R', R* and R’ all represent H, R*
represents a structural fragment of formula lla, as hercinbefore defined, in
which neither k nor 1 represent 0, may be prepared by reduction of a

compound of formula XV ,

|
o OR

dismCbenobydride) oénd @nnepproptiateny be

wher ei n

for exanpl e under conditions such as those descri bed



15 Conpounds of formula VIl are readily avail abl e using known techni ques.
For exanple, conpounds of formula VII may be prepared by reaction of a
conmpound of forrmula V as herei nbefore defined with a conmpound of

formul a X as herei nbefore defined, for exanple under conditi S
those descri b&PH&¥ nbefore for synt hesi s of conpounds of fgér]lz%ﬁg'ﬁ%ézo
Compounds of fornmula I X in which R err] 1§nd Rl err] both represent H nay be
prepared by reduction of a conpound of fornula X, [err] 25

wherein R, Rerr] an err re.as herei nbefore defined, ,for exanple at
bel ow 30 room‘?’%‘?ﬂb‘é‘ xtR{ﬁp “5%8‘.%&.5"88&“693 gf“?eﬁ% 8{‘501“8“2% 3, dghgreipkgione, e
presence of a defined, in wieh9déitep k/nor 1 represent 0, and R is as hereinbefore

PCT/ SE97/ 00989 12 sui tabl e

reduci ng agent defingd, wothenressoce i drsuitable apdicing aggnt dpgi Aomne) in thegani ¢
solvent (e.g. MeOH or Et . . Conpounds, of f la I X in which R err]
represents H a,mqup&ap?a%pgg:%%or@gﬁsﬂvem ?cag'kﬁ{ﬁcycl ohexyl or phenyl

may be prepared by reaction of a conpound of formula XI as hereinbefore
defined with an organonetal lic reagent of formula Xl |
Rerr]M Compounds of formula Xl lare eithevhlecwmm fidngr 61 niag e prophfed

err]al kyl, cycl ohexyl or phenyl, Mrepresents Li_ or
d ] y yanalogouglly to, tho methods described in J. Org. Chem. 54, 3831 (1989).

Compounds of formula XV are well known in the literature or may be

10 prepared using known techniques, for example by reaction of a suitable
malonic acid derivative with an alkylating agent of formula XVI,

R*L XV1

in which L is a leaving group (e.g. halo (Cl, Br, I) or tosyl) and R™ is as

hereinbefore defined, for example in the presence of a suitable base (e.g.

15 sodium hydride or sodium ethoxide) and an appropriate organic solvent.

Compounds of formula VI, X, XII, XIII, XIV, and XVI are
commercially available, are well known in the literature, or are available
using known techniques.

20
Substituents on inter alia phenyl groups contained in compounds of
formulae 1, V, VII, IX, XI, XIII, XV and XVI may be inter-converted

using standard techniques.

2s  Compounds of formula I may be isolated from their reaction mixtures

using conventional techniques.

It will be appreciated by those skilled in the art that in the process
described above the functional groups of intermediate compounds may

30 need to be protected by protecting groups.



10 MHal and Hal is d, Br or |, under conditions which are well known to
those skilled in the art in the presence of an appropriate organic sol vent

(e.g. THF). Compounds of fornmula I X in which R err] represents H may
al so be prepared 15 by reaction of a conmpound of formula Xl I1I,

RO C( O - C( R e¥VOPY/#§5¢&% r | X1l wherein R andPka:w]momge as
her ei nbefore defined with a conpound of fornul a XV,

Rlerr]-C(O-Rerr] XI'V 2014 wherein R err] and Rerr] are as
her ei nbef ore }Efl ned under conditions which are wel | known to those
skilled in th tonal gm“PsOUhﬁs‘buhlﬂsi%ﬂabloﬁmtﬁeét)(nd:luddvhy@ﬂaxﬁ[ &hio Rlerr]

and Rerr] ally ne represents a structural fragnent of
formula I1a, as thirrglﬁgﬂ éﬂoi‘f’ﬁ?@d protgetng  grpyRsh fore hydeoxyk invludel

represent 0, neEykbBIlpr e@,ar@,q?lpméggglﬁctérggp@f (cag t-bu?ﬁapme'fﬁﬁm f f?_r mul a XV,

[err] 30
PCT/ SE97/ 0098&utyldiphenylsilyl or trimethylsilyl) and tetrahydropyranyB  Suitablgher €i n
V Fra as here|nbefore

Rl err] repres a struct raI ragment . of fornu

defined, in V\Ai’f‘%t%"tﬁkg EWé‘Ps lf"ix Kcid @eluds, Comlkyd orsbenzyhesteisnbef or e

defined, in tRQitAPIBSHBRRL educ agent (e. g, orane) in the

presence of an appropri atlgéﬁo@ﬁll C ?"ﬁ\l}é’n%% “‘g g’#‘)am Ina5ine “de t-
butyloxycarbonyl or benzy]oxy carbonyl. Amidino and guanidino

nitrogens may be either mono- or diprotected.

10 The protection and deprotection of functional groups may take place before

or after coupling.

In particular, the coﬁxpounds of formula I may be prepared by processes
comprising the coupling of an N-acylated amino acid or a N-protected
15 amino acid. When a N-protected amino acid is used the acyl group may be
added after coupling and deprotection of the nitrogen atom may then be

effected using standard methods thereafter.

Protecting groups may be removed in accordance with techniques which

20 are well known to those skilled in the art and as described hereinafter.

Certain protected derivatives of compounds of formula I, which may be
made prior to a final deprotection stage to form compounds of formula I,
are novel.

25
According to a further aspect of the invention there is provided a

compound of formula Ia,



Compounds of fornula Xl are either known from or may be prepared

anal ogously to, the nethods described in J. Og. Chem 54, 3831 (1989).
Compounds of fornula XV are well known in the literature or may be 10
prepared using known techni ques, for exanple by reaction of %rs&i;am”e

mal oni ¢ aci d WAYWEFve with an al kyl ating agent of formul a B}

Rlerr]L XVI in which L is a |eaving group
(e.g. halo (d, Br, 1) or tosyl) and R[ellsr] is as her ei nbef ore
defined, for exanple in the presence of a suitable base (e.g. 15 sodium
hydri de or sodi um ethgxigke) ><8nd an appropriate organi c sol vent.

Conmpounds of fornula\vifl, Xil, X, XV, and XVI are commercially

avail abl e, are well kngwn inl he erature, or are avail able usi ng
known techni ques gy i uentys on inter alia phenyl groyps
cont ai ned in conpounds of f ae |, V, VI, IX X, XIll, XV and XV
may be inter-converted usi ng $tandard techni ques. 25 Conpounds of
formula | be isolated fromthelr reaction m xtures usi ng
conventi onal™ t echni ques. il be appreciated by those skilled in
the art that in the process descMHped-@Have—theB ¥ uncti onal groups of
i nternedi ate conEoundslnay 30 need to be protected by protectiqg gr oups.
WO 97/ 46577 wherein B' represents a structural fragment of formula IVd, IVe or IVf
PCT/ SE97/ 00989 14 Funct i onal
groups which it is desijrable to protect jnclude hydroxyj am no and
carboxylic acid. Suit protecting g s for hydrox hcl ude
trialkylsilyl or diar kyl silyl grons\Qﬁ.g. t - butyl thylsilyl, t-
1¢
1 2
KN e X
=
DN ppp2 mt\/J\NHDZ DN NHD2
ivd Ve vé

15
wherein D' and D’ independently represent H, OH, OR®, OC(O)R®,
OC(O)OR®, C(O)OR?, C(O)R® and R?, R®, R, R? and R° independently
represent phenyl, benzyl, (CH,),0C(O)CH, or C, 4 alkyl which latter group
is optionally interrupted by oxygen; and R', R R’, R*, Y, n, X' and X’ are
20 as hereinbefore defined, or a pharmaceutically acceptable salt thereof,

provided that D' and D? do not both represent H.

Alkyl groups which R? R® R%, R® and R® may represent may be linear or
branched, and may be saturated or unsaturated.

25
The wavy lines on the carbon atom in the fragments of formulae IVd, [Ve

or IVf signify the bond position of the fragment.

Preferred compounds of formula Ia include those wherein D' represents H
3 and D? represents OH, OCH,, OC(O)R® or C(O)ORY, wherein R® and R*



but yl di phenyl silyl or trinethylsilyl) and tetrahydropyranyl. Suitable 5
protecting groups for carboxylic acid include CJerr] al kyl or benzyl
esters. Sui tabl e protecting groups for am no, am di no and guani di no

i nclude t- but yl oxycar bonyl or benzyl oxy carbonyl. Am dino and
guanidino  WOAT4%Hgens nmay be either nmono- or diprotect ed PCT/ISEEF0098e
protection and deprotection of functional groups nay take place before

or after coupling. In particular 16t he conpounds of formula | nay be
prepared by processes . compri sing the coupling of an N-acyl ated am no
acid or a Npr&f%ﬁﬁﬂeﬁeﬁﬁﬁi nﬁ‘ii d. Wen a N-protected anino acid i s used
the acyl group may be added after coupling and deprotection of the
nitrogen atom may then be ef fected usi ng standard net hods thereafter.
Protecting groRpsferred compoens efifdrmute Lo imthnizethwicompoastibf| ERmplésch 20

are well known tﬁﬁgoae Ski |led in the art and as descri bed hereinafter.
Certain protecfe Py d#i 1 H0And(Ea DR IEEMeH( GELONE)C(Q)-Riv-Bab@dy be

made prior to a final deprotection stage to form conpounds of formula I,
are novel . 25 According to a further aspect of the invention there is

[:F)) rC(_:I)_>/ IS% S(;/ 80989Commmﬁdmdf formiutd Mhay bRo be prepared direé@@lg%{[ng?oﬁgounds
of formula I in accordance with techniques well known to those skilled in

the art. For example compounds of formula Ia in which D' or D?

represents OH may be prepared by reaction of a corresponding compound

10 of formula Ia in which D' or D? (as appropriate) represents COOR¢ and R*

is as hereinbefore defined with hydroxylamine (or a hydrohalide sait

thereof), for example at 40°C in the presence of a suitable base (e.g. TEA)

and an appropriate organic solvent (e.g. THF).

15 Compounds of formula la may alternatively be prepared via other
protected derivatives of formula Ia in accordance with techniques well
known to those skilled in the art. For example compounds of formula Ia
in which D' or D? represents OC(O)OR", and R® is as hereinbefore defined,
may be prepared by reaction of a corresponding compound of formula Ia

20 in which D' or D? (as appropriate) represents OH with a compound of
formula XVII,

R*C(0)-O-C(O)R* XVII
wherein R° is as hereinbefore defined, for example at room temperature in
the presence of a suitable base (e.g. TEA, pyridine or DMAP) and an

25  appropriate organic solvent.

Compounds of formula Ia in which B' represents a structural fragment of
formula IVd or IVf, D' represents H and D? represents OH or OR® wherein
R* is as hereinbefore defined may alternatively be prepared by reaction of

30 a compound of formula XVIII,



5 wherein Blerr] represents a structural fragment of formula IVvd, |Ve
or IVf [err] 10 15 wherein Derr] and Dlerr] independently
represent H OH, OR[err], OC(ORerr], OC(OORerr], CCOORerr],
C(ORerr] and Rerr], Rerr], Rerr], Rerr] and R err] independentl
represent pheM@%7468fzyl . (CH err])[err]Oc(O CH err] or d er F¥VSERPP%oni ch
| atter group Is optionally interrupt by oxygen; and R err], Rerr]
Rlerr], Rerr], Y, n, Xerr] and Xerr] are 20 as herei nbefore defined, or
a pharmaceutically acceptable salt thereof, provi ded that Dlerr] and

Dl err] do not both represent H Al kyl groups which Rerr], Rerr],
Rlerr], Rerr] and R[ereﬁS y Iepresent may be |inear or branched, and
may be saturated or unsa 2 The wavy lines on the carbon atom
in the fragnents of Ve, or I'Vf signify the bond position
of the fragment. xvi

° NH ——(CHg)n B2 —CN

wherein B® represents phenyl-1,4-ene or cyclohexyl-1,4-ene and R!, R?, R?,
R*, Y and n are as hereinbefore defined with a compound of formula XIX,
10 H,NOR" XIX
wherein R* represents H or R* and R* is as hereinbefore defined, for
example at between 40 and 60°C, in the presence of a suitable base (e.g.
TEA) and an appropriate organic solvent (e.g. THF, CH,CN, DMF or
DMSO).
15
Compounds of formula XVIII may be prepared in accordance by peptide
coupling techniques, for example in analogous fashion to the methods
described hereinbefore for compounds of formula 1. Compounds of
formulae XVII and XIX are commercially available, are well known in the

20 literature, or are available using known techniques.

The use of protecting groups is fully described in ‘Protective Groups in

Organic Chemistry’, edited by J W F McOmie, Plenum Press (1973), and

‘Protective Groups in Organic Synthesis’, 2nd edition, T W Greene & P
s G M Wutz, Wiley-Interscience (1991).

It will also be appreciated by those skilled in the art that, although such
protected derivatives of compounds of formula I (e.g compounds of
formula Ia) may not possess pharmacological activity as such, they may be

3 administered parenterally or orally and thereafter metabolised in the body



Preferred conpounds of formula la include those wherein D represents H 30
and Derr] represents OH, OCHerr], OC(ORb or CCOOR err], wherein Rerr]

and Rl err] WO 97/ 46577

PCT/ SE97/ 00989 16 are as
her ei nbef or e W@ P1/4687. Preferred conmpounds of fornul aPCHSEXIOPMWAe t he
conpounds of Exanpl es 8, 9, 10, 13, 14, 15, 40 and

(R, S) - Ph- C(Me) (CHOME) - C(O) - Pro- Pab(Zz). 18 Compounds of fornula la may
al so be prepared directly from conpounds of fornmula | in accordance

wi th techni quedo fm camparndsoof the uvenkion véhich are pharmapelogically aptive.exanpl e

conpounds of f la_.la.li ' r or errl Lepresents OH may be
prepared by re§£:‘l?$| (‘)iﬁnlé?m}aegc% {eﬁséﬁ%l%i %Agd%sgﬁﬁ%ﬁﬁﬁ R@d&fgsf 'o‘ghlﬁrggf%si n which
Dlerr] or D erbf comporidyy sifotmtia)] dre McbsddiwitliROhE &dopk oMk Rveatidn. I's
as hereinbefore defined with hydroxylam ne (or a hydrohalide salt

thereof), for exanple at 40[err]C in the presence of a suitable base (e.g.
TEA) and an appropriate organi c salv . HE) . 13 npounds of
formil a 1 a ey PHEERAHRHYRVesot ok o HarbiTck whit s, pariienlenly
derivatives of b f | rgues wel | known to
those skilled P%&PE%@ grrdtd?u Orneg@gncgﬁ@%gga%%ﬂ%gﬁyk@m mula la I n which

Dierr] or Derr] represents OC(O OR[err], and R err] is as hereinbefore
defi ned, may be grg red, by reactiopn Qf a correspondi ng conmpound of
h

formula la 20 Gompoyp or@rﬂadzp@aar@aaﬁt&wa yiageepratie saltss aytamesianit h a

d of . .
%Fgf?ijg( O;) ‘0 dt&ﬁ%ﬁ%@ tﬁ%@é)ﬁ as well as p%ulgs thereof\;\ﬂg?lgldwg@oerﬁ;gc]ung as

her ei nbef orig defifefiflulal ¢4 vehiehdre @bdivgenoft compob@idsr 6f iformula I)f e pr esence
of a suitable base (e.g. TEA, pyridine or DVAP) and an 25 appropriate
organi ¢ sol venhereinafter referred to together as "the compounds of the invention".

Medical and pharmaceutical use

15 The compounds of the invention are useful because they possess

pharmacological activity. They are therefore indicated as pharmaceuticals.

According to a further aspect of the invention there is thus provided the
compounds of the invention for use as pharmaceuticals.

20
In particular, the compounds of the invention are potent inhibitors of
thrombin either as such or, in the case of prodrugs, after administration,

for example as demonstrated in the tests described below.

25 The compounds of the invention are thus expected to be useful in those

conditions where inhibition of thrombin is required.

The compounds of the invention are thus indicated in the treatment or
prophylaxis of thrombosis and hypercoagulability in blood and tissues of

30  animals including man.



Compounds of fornula la in which B represents a structural fragnent of
formula Ivd or IVf, Derr] represents Hand D err] represents OH or OR[err]

wherein Rlerr] is as hereinbefore defined may alternatively be
prepared by reaction of 30 a conpound of formula XVIII,

97/ 46577 WO 97146577 PTG oo
17 [err] 5 wherein B[err] d'epresents phenyl -1, 4-ene or

cycl ohexyl -1, 4- ene and Rlerr], Rerr], R’[err] Rlerr], Y and n are as
her ei nbef ore defi.n

.of | X, 10 e
H err]NOR[ err] 118 fSowh it R ypergcpagu[%ggcly may\/\;ﬁ@‘hgqtﬁrﬁﬂ%?' Fbplip diseasss H or
Rierr] and R erclmalﬁoass 186 &ABREHAMhE h ?F&‘c&&gblaﬁxﬁfy and qa&%m%eera&omet ween 40

and 60[err]C, in the presence of a suitabl e base’(e.g. TEA) and an
appropriate or gdmcases ethicnmay degnemtidred drd@is a@bﬁt@r protein B\@Q)stam:ﬁ

coubl gt echn, wabiss thoactor pmaidh BRIPE I Sastc A DRbES R ARBrs
For mil ae X1 3%‘%2?%5 1 anREBAURE R roleh  sfobin SHRIABERor 1 (e 20
literature, or Otierasoaditipk knesinng beausodisted viithieRypercoagulability and
thrombo-embolic disease include circulating antiphospholipid antibodies
(Lupus anticoagulant), homocysteinemi, heparin induced thrombocytopenia
and defects in fibrinolysis. The compounds of the invention are thus
10 indicated both in the therapeutic and/or prophylactic treatment of these

conditions.

The compounds of the invention are further indicated in the treatment of
conditions where there is an undesirable excess of thrombin without signs
s of hypercoagulability, for example in neurodegenerative diseases such as

Alzheimer’s disease.

Particular disease states which may be mentioned include the therapeutic
and/or’ prophylactic treatment of venous thrombosis and pulmonary
20 embolism, arterial thrombosis (eg in myocardial infarction, unstable
angina, thrombosis-based stroke and peripheral arterial thrombosis) and
systemic embolism usually from the atrium during arterial fibrillation or

from the left ventricle after transmural myocardial infarction.

25  Moreover, the compounds of the invention are expected to have utility in
prophylaxis of re-occlusion (ie thrombosis) after thrombolysis,
percutaneous trans-luminal angioplasty (PTA) and coronary bypass
operations; the prevention of re-thrombosis after microsurgery and vascular
surgery in general.

30



The use of protecting groups is fully described in 'Protective Goups in
Organic Chem stry', edited by J WF MOmn e, PlenumPress (1973), and
"Protective Goups in Oganic Synthesis', 2nd edition, T WG eene &P 25 G

MWIitz, WIley-Interscience (1991). It wll also be appreciated by
t hose skill edVQ37/46%¥8 art that, although such pr ot ect ed BEF/FRIF0Ls of
conpounds of fornmula | (e.g conpounds of formula Ia) may not possess

phar macol ogi cal activity as such, they ?r%y be 30 admnistered

parenterally OfFrtl!;a” and the eafh nmet abol i sed in the body WO
97/ 46577 urther indications inc ude the therapeutic and/or prophylactlc trp@meggw / 00989
18 to fo vrafh% gg# e ar mco ically
active. S{:’chnﬁ erl vgﬁsve 3 k{ E@@"‘é@ esc Bg% t ?ugs Al l
pr odr ugs trhurng) intoxivdtion br irgrathéxanéclﬁnsm laﬁhwi@dlam &Bdr&ehhﬁ?h&ﬁ—()pe of

the invention. 5 .Protected derivatives of conpounds of formula |I which
are particul ar\’1§’°d is in coptact with foreignusprfacas in dhe @@ﬁﬁcﬁ!ﬂﬁhsﬂsof’asfsdanul a la.
Conpounds o C I Its rs and

[ er eo1?IJS cuiaHhQ{ %&'ﬁg\l c\'/’Eh%{;et%‘:er egla‘t'F%CPﬁ%l 1?1

stere0|soners as me >as prodrugs ounds 10
of formula la ?ﬂ@b@l@tl@ﬁr@lvﬁ 8laniosther meieROdVite; ahd hRtidBa Fﬁlah) treﬁfn%nt

her ei nafter rred to together as "the conp ounds of the inventlon"

Medi cal and phﬂhmblmld sdn QSDQ@Ct with m?ﬂlsabdwpcﬂsrmsmdé thébody sech aon ar e

useful because,t Sess har macol o ctivity,. They are
t her ef ore |nd|@ﬂ?’b% g"ﬁ‘ﬁﬁ%ﬁ”%eﬁ?ﬁ%fgf sUsmg 7' Han 35 ung ~machine or in
haemodialysis.

10
In addition to its effects on the coagulation process, thrombin is known to
activate a Jlarge number of cells (such as neutrophils, fibroblasts,
endothelial cells and smooth muscle cells). Therefore, the compounds of
the invention may also be useful for the therapeutic and/or prophylactic

15 treatment of idiopathic and adult respiratory distress syndrome, pulmonary
fibrosis following treatment with radiation or chemotherapy, septic shock,
septicemia, inflammatory responses, which include, but are not limited to,
edema, acute or chronic atherosclerosis such as coronary arterial disease,
cerebral arterial disease, peripheral arterial disease, reperfusion damage,

20 and restenosis after percutaneous trans-luminal angioplasty (PTA).

Compounds of the invention that inhibit trypsin and/or thrombin may also

be useful in the treatment of pancreatitis.

25 According to a further aspect of the present invention, there is provided a
method of treatment of a condition where inhibition of thrombin is
required which method comprises administration of a therapeutically
effective amount of a compound of the invention, or a pharmaceutically
acceptable salt thereof, to a person suffering from, or susceptible to such

30 a condition.



According to a further aspect of the invention there is thus provided the
conpounds of the invention for use as pharmaceuticals. 20 I n
particul ar, the conpounds of the invention are potent inhibitors of
thronbin either as such or, in the case of prodrugs, after adnmnistration,
for exanpl e advQi¥M6¥Strated in the tests described bel ow IH/00989
conpounds of the invention are thus expected to be useful in those

condi tions where inhibition of thrombin 5 required. The conpounds
of the inventiop are thus,indicated i.n the treatnment

r, . prophyl axi s of
Chrombosi s and hypEPEWRERSBY (3% jvertio S0l narpallyses, admigiststsdpraly) o
i ncl uding man. VQUSTACSET tall !
PCT/ SE97] 00989 intravenously, A sly, buccally, rectally, deTéal Y, nasalllty, s known
t hat hyper coaguiradhehlly,ybronshihlig byt anyt dthemparentetzd lroute dbrséa $eimlation, in
Condi tions associated w_th hypercoagul ability and thronbo-enbolic
di seases whi ch tayfosa ff Righeceutipal| prepambions, goewnsing: activeccpmppwidince,
such.as the fact.qr V- td ' d_j Jted or acquired
5 deficienct eséll&r? r(}éﬁﬁ%%& 1 Shlf ?ﬁ’%r# gﬁtgag%‘@epﬁaﬁ)g? 3%"2'@%{1& RIS A cof act or
1. Qt her @ofinid 4916 additivh silg iDe phameeati@llyvdctépthylg osQraotabi | i ty
and t hronbo-enbol i ¢ di sease i nclude circul ati ng anti phospholi pid
ant i bodi es Depanging upen sheadispruder rnd mationt/to be mreated ansbthei Toutenaticed
t hr ombocyt openi a, . . nd defects in fibrinolysis. The conmpounds of the
ventson aret fHrinisraRR g SORPOSIORS M, foadmnNHpEA vt SSEHOR Gpses
prophyl actic treatnent of these condi tions. The conpounds of
the invention are further indicated in the treatnent of condi tions
where there s B wodgunddlof thec esentddn trhayordson bei ¢dmbined i gmkdorl Bo- of

hypercoagul abilify, .for ex | e i.n neurqdegenerative. _di seases such_as
yp g a&n%lmlstered th%n}%]y antithrombotic agent w131 a d%ferent mechanism of

action, such as the antiplatclet agents acetylsalicylic acid, ticlopidine,
clopidogrel, thromboxane receptor and/or synthetase inhibitors, fibrinogen
receptor antagonists, prostacyclin mimetics and phosphodiesterase

15 inhibitors and ADP-receptor (P,T) antagonists.

The compounds of the invention may further be combined and/or co-
administered with thrombolytics such as tissue plasminogen activator
(natural, recombinant or modified), streptokinase, urokinase, prourokinase,
20 anisoylated plasminogen-streptokinase activator complex (APSAC), animal
salivary gland plasminogen activators, and the like, in the treatment of

thrombotic diseases, in particular myocardial infarction.

According to a further aspect of the invention there is thus provided a
25 pharmaceutical formulation including a compound of the invention, in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

Suitable daily doses of the compounds of the invention in therapeutical
treatment of humans are about 0.001-100 mg/kg body weight at peroral
30 administration and 0.001-50 mg/kg body weight at parenteral



Al zhei ner' s di sease. Particul ar di sease states which may be

mentioned include the therapeutic and/ or prophylactic treatnent of
venous thronbosis and pul nonary 20 enbolism arterial thronbosis (eg in
nyocardi al infarction, unstable angi na, thronbosis-based stroke and
peri pheral arW¥@P7457% hr onbosi s) and system ¢ enbol i sm BSEHSEINO0IPOm t he
atriumduring arterial fibrillation or fromthe left ventricle after
transmural rmnyocardial infarction. 25 2fbreover, the conmpounds of the
invention are expected.to have utility in prophyl axi s of re-occlusion
(i e thronbosi s?é&q ¥4 onbol ysi s, per cut aneous trans-| uni nal

angi opl asty (PTA) and coronary bypass operations; the prevention of
re-thronbosis after m crosurgery and vascul ar surgery in general. 30
WO 97/ 46577  The compounds of the invention have the advantage that they may be more

PCT/ SE97/ 00989 20 Furt her

i ndi cations i nelfigagionse be Hessaprxic.i be derBesragtingphoveict broader aamgen of of

di ssem nated i | gL C d. cteria, nmultiple
trauma, int gxi%ﬁ%%%ﬁ% et ?)?Y%%gn{&?ﬁ? sé‘ﬁ%i"?%ﬁ%ulb&ntmf?eeﬁ nt when
bl ood is in cosbseebediithdn, f & ehagntheyr fnag CBavieN oftae R ?h'sﬁ'ﬂx @Elogfc%ful ar s
grafts, vascul ar stents, vascul ar catheters, nmechanica ang I 0l ogi cal
prost heti c val PE@penies Ayer,ctompoundsi koewn de Whepriomart. ant i coagul ant treat ment
when blood is in contact with nmedical devices outside the body such as
during cardi ovascul ar surgery using a heart-lung nachine or in

haenodi al ysi s. Biflogical Téstsaddition to its effects on the coagul ation

process, thronmbin s known to activate a |l arge nunber of cells (such
as neutropm |s, fibroblasts, endot helial cells and snooth nuscle
cells). Therefare,, the conpounds of the invention may al so be usef ul
for the therap@%ﬁé and/ or prophylactic 15 treatnent of idiopathic and

adul t respirat Bedrflimbibh SF EHERbH Elottild TR [T

Human thrombin (T 6769, Sigma Chem Co) in buffer solution, pH 7.4,
100 pl, and inhibitor solution, 100 pl, were incubated for one min. Pooled
15 normal citrated human plasma, 100 pl, was then added and the clotting

time measured in an automatic device (KC 10, Amelung).

The clotting time in seconds was plotted against the inhibitor
concentration, and the IC,,TT was determined by interpolation.

20
IC,TT is the concentration of inhibitor in the test that doubles the

thrombin clotting time for human plasma.

TestB
25 Determinaton of thrombin inhibition with a chromogenic, robotic assay
The thrombin inhibitor potency was measured with a chromogenic
substrate method, in a Plato 3300 robotic microplate processor (Rosys AG,
CH-8634 Hombrechtikon, Switzerland), using 96-well, half volume
microtitre plates (Costar, Cambridge, MA, USA; Cat No 3690). Stock
jo  solutions of test substance in DMSO (72 pL), 1 mmol/L, were diluted



fibrosis following treatnent with radi ati on or chenot herapy, septic shock,
septicem a, inflammtory responses, which include, but are not limted to,
edenma, acute or chronic atherosclerosis such as coronary arterial disease,
cerebral arterial disease, peripheral arterial disease, reper%l§€%$ gmage,
20 and rest eMf3PH6ETt er per cut aneous trans-| um nal angloplag ? % %&.
Conmpounds of the invention that inhibit trypsin and/or thronmbin nay al so
be useful in the treatnent of pancreatit?g. 25 According to a further

T eatnent of a GGt i bA defbr 8 WAni): i OV off sbtiin 190 Gt co
o "ot o] S YuBhdaEABITHiGH hitd Ay 35 SARPRE R HeCRYY 2 uL oftbdioCt ! Ve

anount of a conpoun nventi on rmaceutic

accept abl e sal t saiaplecwhs dilated withsi®d gLfdsesy bgfﬁnr oy pbros uelﬁemogbxhe to such
30 a condition. WO 97/ 46577
PCT/ SE97/ 00989 substrate solution (S-2366, Chromogenix, Mélndal, Sweden) in assay

i Favenous! §.  SHEEEMCIRP) L2 yfCbER-pomBif AP0 Biled P intein,

tracheal |y, br O%idthalChemibal @AYy b@mhﬂrasaw BO£feY, veré QUE&, Ahd\the shipRisat i on,
I n the formo e(ﬁ)har maceutical preparati ons conprising active corrpound '

5 either as a iy bﬁmﬁndmsaymrmsme :dest spbstimae 01600&&%13;38{gam c
dosage form o nndifnesarat LAbmol cpdnfalin horth MHERr o hbtaa: cd and

the route of abs&ﬁmd%' 1§EJeﬂJeh9@unﬁ h mil&@é idchBstfon BB 7PE, RATLEAPESRN ed at

varyi ng doses. he conpounds "of t I nvention may al so be conbi ned
and/or co- 1o adh:ulamnerfqrtmmtdgeanlmbm fdrrtherivest isamplpsas vompaeddbf f er ent

h f . | at el et t tyl sal I
2ol d 11 6l opi di MARKS Wb JRBbERGI [ henRemmBRhcine e ERP ARG B oot het ase
i nhi bi tors, i bEUIBIEN concenkEGHP WHicRNaRGRN 55 intb20h26¥ thd Wik ¢S and

phosphodlesterase
activity, was calculated from a log dose vs. % inhibition curve.

15 TestC
Determinaton of the inhibition constant K; for human thrombin
K;-determinations were made using a chromogenic substrate method,
performed at 37°C on a Cobas Bio centrifugal analyser (Roche, Basel,
Switzerland). Residual enzyme activity after incubation of human
20 o-thrombin with various concentrations of test compound was determined
at three different substrate concentrations, and was measured as the change

in optical absorbance at 405 nm.

Test compound solutions (100 pL; normally in buffer or saline containing
25  BSA 10 g/L) were mixed with 200 pul of human o-thrombin (Sigma
Chemical Co}) in assay buffer (0.05 mol/L Tris-HC] pH 7.4, ionic strength
0.15 adjusted with NaCl) containing BSA (10 g/L), and analysed as
samples in the Cobas Bio. A 60 pL sample, together with 20 pL of water,
was added to 320 uL of the substrate S-2238 (Chromogenix AB, Mélndal,

3 Sweden) in assay buffer, and the absorbance change (AA/min) was



15 inhibitors and ADP-receptor (P2T) antagoni sts. The conpounds of
the invention may further be conbi ned and/ or co- adm nistered with

t hronbol ytics such as tissue plasm nogen acti vat or (natural,

reconbi nant or nodified), streptokinase, urokinase, prourokinase, 20

ani soyl at edpwasnKesdYen- st r ept oki nase activator conpl ex (APSATSEIHHPHaI
salivary gland plasm nogen activators, and the like, in the treatnent of

t hronbotic di seases, in particular nyoc¥dial infarction. Accordi ng
to a further aspect of the invention there is thus provided a 25

phar maceut i cal mogitaredaihe finpheangantragions of SptA3tawvere 116h34 iand 80 ginwl/L i n

adm xture with_a rmaceuti.calyl ceptabl e adjuvant, diluent or carrier.
Sui t abl e dai | ya%gggu%x %@-1@3%%‘&&01‘ the invention in therapeutical
treatment of humans are about 0.001-100 ng/ kg body wei ght at peroral 30
adm nistration and 0.001-50 ng/kg body weight at parenteral

WD 97/ 46577  The steady state reaction rate was used to construct Dixon plots, i.e.

PCT/ SE97/ 00989 ,. qen s . . 22 .

admi ni st r at § ondiagrams  ofriphibitor, congsatration ns. | HAAMMEY. Higre revessibléy ant age
that they may QG oBifRe in%ibﬁ&fs' cae Aty éJ%%tL efst Lh! ﬁifge?gnél UPREa@CLI NG,

have a broader range of activity, nore potent, uce Tewer side
effects, be nocenceamations typicallpiforar beaighhlnes whichliaterédpeyt Ray-Kave ot her
useful pharmacol ogi cal properties over, conmpounds known in the prior
art. Bi ol ogi cal Tests

Test D

10 Determination of Activated Partial Thromboplastin Time (APTT
APTT was determined in pooled normal human citrated plasma with the
reagent PTT Automated 5 manufactured by Stago. The inhibitors were
added to the plasma (10pl inhibitor solution to 90ul plasma) followed by
the reagent and calcium chloride solution and APTT was determined in the

15 mixture by use of the coagulation analyser KC10 (Amelung) according to
the instructions of the reagent producer. The clotting time in seconds was
plotted against the inhibitor concentration in plasma and the IC,,APTT was

determined by interpolation.

20 IC,APTT is defined as the concentration of inhibitor in human plasma that

doubled the Activated Partial Thromboplastin Time.

Test B
Determination of thrombin time ex vivo

25 The inhibition of thrombin after oral or parenteral administration of the
compounds of the formula I and Ia, dissolved in ethanol:Solutol™:water
(5:5:90), were examined in conscious rats which, one or two days prior to
the experiment, were equipped with a catheter for blood sampling from the
carotid artery. On the experimental day blood samples were withdrawn at

30 fixed times after the administration of the compound into plastic tubes



10 Test A Determ nation of Thrombin clotting Tinme (TT) Human
thrombin (T 6769, Sigma Chem Co) in buffer solution, pH 7.4, 100
[err]l, and inhibitor solution, 100 [err]l, were incubated for one mn.
Pooled 15 normal citrated human plasma, 100 [err]l, was thg&,@%@sgnd t he
clotting We H6hasured in an automatic device (KC 10, Anglung).

The clotting tinme in seconds was pl otte& agai nst the inhibitor
concentration, and the ICerr]TT was de &r ni ned by interpolation. 20

IClerr]TT is the concentratiaon of.inhibjtor in,the test.th doubl es the
thrombin cl optfﬂﬁ@q‘ﬂélf%ﬁﬁ?@r‘fﬁﬂcﬁfﬂg%ﬁ&&‘m (6.?3 T’%@tpeéiz)jan‘%étpgﬁﬁi%atpn of
thrombin i nhi bigiddan el fubs %59 AT fod £ BBtait ,p&iaéb’pg%rbgfﬁ%a.t eI n

i nhi bitor potency was neasure a chronogeni c trate nethod, in
a Plato 3300 r piastiacwas asezbfontdetgpmirctionaf thftosbis tife as described deRAv.
Honbr echti kon, Switzerland), using 96-well, half vol une mcrotitre

pl ates (Costar, Canbridge, MA, USA; Cat No 3690). Stock 30 solutions of

test substance gy JNRO (42p1b&hs ] tob pil W Hituted WRA S ﬁiihé‘tsgﬂtionp%%‘y%E97y\é)09 8

97/ 46577

23 seri al NP0 Lil3 ahd4plasm® chagulation wWak stahddCby ahe kidditivont €N hainkher ent
concentrations, which were anal ysed as saﬂgl es in the assay. 2 [7err] L of
r

t ﬁst sanpl dhrpgbinli(T /7S, l»‘«‘oigma Erem Cpy %ﬁ@%ﬁfﬁ gqlutiqry qHal 4, LI of
i ' S- 2366, . ' ,
Swedeny 1 assAgO4EThE Tty thi et easila i MIRHRIG gl ETKENS - o

(Human [err]-t b‘[rﬁﬂb}dg,, Germany). g Chemical Co.) both in assay buffer, were
added, and the sanpl es m xed. The final assay concentrations were:
test substamce 0.00068 - 13.3 [err]mol /L, S-2366 0.30 nmol /L,

[err]-thrombin Vgheorg(% c@rr'ﬁla%/u%'ofwgmllla rig %/ras administered, concentrations of the

appropriate active thrombin inhibitor of formula I in the rat plasma were
estimated by the use of standard curves relating the thrombin time in the
pooled citrated rat plasma to known concentrations of the corresponding

15 “active” thrombin inhibitor dissolved in saline.

Based on the estimated plasma concentrations of the active thrombin
inhibitor of formula I (which assumes that thrombin time prolongation is
caused by the aforementioned compound) in the rat, the area under the

20 curve after oral and/or parenteral administration of the corresponding
prodrug of formula Ia was calculated (AUCpd) using the trapezoidal rule
and extrapolation of data to infinity.

The bioavailability of the active thrombin inhibitor of formula I after oral
25 or parenteral administration of the prodrug of formula Ia was calculated as
below:

[(AUCpd/dose)/(AUCactive,parenteral/dose] x 100

30  where AUCactive,parenteral represents the AUC obtained after parenteral



absor bance increnment during 40 mnutes incubation at 37[err]C, was used for
10 calculation of percentage inhibition for the test sanples, as conpared
to bl anks without inhibitor. The ICerr]-robotic val ue, correspondi ng
to the i nhi bitor concentration which caused 50% i nhibition of the

t hr onbi n waew#esIty, was cal cul ated froma | og dose vs. FECTEEPHPE%0N
curve. 15 Test C Determ naton of the inhibition constant Klerr] for
human t hr onmbi n K[ err]-determ nati on®® were nmade using a chronogenic
substrate net h%?" A performed at 37[err] C on a Cobas Bio centrifugal

anal yser ( Rochadministgation of thesgprresponding)active shrgmbiin dnhibiter of farmuly af t er

I ncubati on of rl.- i . th various concentrations of test
conmpound was di; er msﬁfe% s[r% éﬁe?{rﬁ%@ea 8iw?'f erent substrate concentrations,
and was neasured as the change in optical absorbance at 405 nm

Test conpound solutions (100 [err]L; normally in buffer or saline

cont ai ni ng 25 TestE 10 g/L) were mxed with 200 gL of human [err]-thronbin
(Sigma i _cal irlhas ay buffer .(0.05. nol/L Tris-HC pH 7.4, ionic
strength °* ®% 1884C mﬁﬁé—}—%ﬁgﬁ—ﬁw Y8y BSA (10 g/L), and

anal ysed as ' KohRiin Bilbi I et her
with 20 [err] LT%?‘ %ﬁtb@a&n&és add%mltﬁzgqfﬁl?kk%%%eﬁgﬂ strate

S- 2238 ( Chr onvigieurine Afier dfab or jpiaresiédral adminfiiration)ofi the amspouhd$ béithe and t he

absor bance change er,r]/mn S WO 97/ 46577
PCT/ SE97/ 009 89mgentg‘n, dissolved 2n g‘t’ﬁanol:SolutolTM:water (95:5:98), wasgstimated bypni t or ed.

The final concghitab fthe- ot ; a [ / and
of thrombin 0.‘%@ r??. the b%@ﬁlsetlznadé&set gge ?%a %gl;%)tﬁgéa@gt was used

to construesd Dhrembipl tihé prolofigation is daagdctipitefafbitiidatibheéd compeimd)at i on vs.
1/ ([err]Amn). For reversible, conpetitive inhibitors, the data
points for the different substrate concentrations typically form

straight |inescyflofhs' B G&R! phted in mtabolilm cages, allowing separate

collection of urine and faeces, for 24 hours following oral administration

-

of compounds of the invention. The thrombin time was determined on the

15 collected urine as described below.

Pooled normal citrated human plasma (100pL) was incubated with the
concentrated rat urine, or saline dilutions thereof, for one minute. Plasma
coagulation was then initiated by the administration of human thrombin (T
20 6769, Sigma Chem Company) in buffer solution (pH 7.4; 100xL). The

clotting time was measured in an automatic device (KC 10; Amelung).

The concentrations of the active thrombin inhibitor of formula I in the rat
urine were estimated by the use of standard curves relating the thrombin
25 time in the pooled normal citrated human plasma to known concentrations
of the aforementioned active thrombin inhibitor dissolved in concentrated
rat urine (or saline dilutions thereof). By multiplying the total rat urine
production over the 24 hour period with the estimated mean concentration
of the aforementioned active inhibitor in the urine, the amount of the

3  active inhibitor excreted in the urine (AMOUNTpd) could be calculated.



Test D 10 Determnation of Activated Partial Thronboplastin Tinme (APTT)
APTT was determ ned in pooled normal human citrated plasnma with the
reagent PTT Automated 5 nmanufactured by Stago. The inhibitors were

added to the plasma (10[err]l inhibitor solution to 90[err]l Iasngg
fol | owed by WO9M4RE7r eagent and cal ci um chl oride sol ution dﬁgwﬁp? s
determned in the 15 mxture by use of the coagul ati on anal yser KC10
(Amel ung) according to the i nstruct?ons of the reagent producer. The
clotting tine pl otted agai nst the inhibijtor

concentration : 'ﬁnh%gg)gg%‘fmtqéh? ggtiie thyomben yplybitor of fpemaa,] after orpl
i | ati on. el - 1 i I f
10015011, e o S S SR

-

i nhi bitor in huma ma he Activate I al

Thr onbopl astin Ti ne. Test E Determ nation of thronbin tine ex
vivo 25 The inhibition of thronbin after oral or parenteral adm nistration
of the conpol(A OMNTpddase) (AMOUNT activesparenteraliiossd x h00

et hanol : Sol utol [err]: water (5:5:90), were exanmined in conscious rats
whi ch, one ot two days prior to the experinent, were equipped with a

catheter for bl gfereSANIOUNT abti®dpdrbfteral rgpr@é’én@ tHé #hb&itYexctlted Bf the
experinental day bl ood sanples were withdrawn at 30 fixed tines after the

admi ni strati on wifing aRercpangnsenatiadmingstratian tof ¢he cdreasponding active INBo@BI 6577
PCT/ SE97/ 00989 , ,... . A 25 cont ai ni ng
1 part sodi um ciopjeitos of Sprpyla ] toonscioyy rats.ps despribeniaboyear s of bl ood.
The tubes were centrifuged to obtain platelet poor plasma. The pl asma
was used for determ nation of thrombin tine as described bel ow 5 The
citrated rato pl Eheninvehfion feillubtrateddy wizy of gt follbWvig exdmples.sol uti on, 0. 9%

Examples

General Experimental Procedures.

15
Mass spectra were recorded on -a Finnigan MAT TSQ 700 triple
quadrupole mass spectrometer equipped with an electrospray interface
(FAB-MS) and VG Platform II mass spectrometer etluipped with an
electrospray interface (LC-MS). 'H NMR and “C NMR measurements

20  were performed on BRUKER ACP 300 and Varian UNITY plus 400, 500
and 600 spectrometers, operating at 'H frequencies of 300.13, 399.96,
499.82 and 599.94 MHz respectively, and at “C frequencies of 75.46,
100.58, 125.69 and 150.88 MHz respectively. Preparative HPLC was
performed on reverse phase columns (250 mm, 20 or 50 mm; 5 to 7 uM

25  phase Chromasil C8) with flow rates of 10 to 50 mL/min using a UV
detector (270 to 290 nm).

30



100 [err]l, and plasma coagul ati on was started by the addition of human
thrombin (T 6769, Sigma Chem Co, USA) in a buffer solution, pH 7.4,

100 [err]l. The clotting tinme was neasured in an autonmatic device (KC 10,
Arel ung, Gernany). 10 Where a conpound of formula la was

adni ni st er ed WQHHEFt r ati ons of t he appropriate acti vePEHPIBIIRS
inhibitor of formula | in the rat plasma were estimated by the use of
standard curves relating the thrombin ti%% in the pooI ed citrated rat
pl asma to known concentrations of the corresponding 15 "active" thronbin

i nhi bi tor di ssclI¢Raia materials Based on the estinmated plasma
concentrations of the active thronbin I nhibitor of formula I (which
assunes that thronbin tinme prolongation is caused by the

af orement i oned Exarpde!zd) in the rat, the area under the 20 curve after
oral and/or parenteral adm nistration of the corresponding prodrug of
fornul a | a was HAlzerRab(ZY ( AUCpd) using the trapezoidal rule and
extrapol ation of data to infinity. The bioavailability of the active
thrombin infibitor of fornula | after oral 25 or parenteral admnistration
of the prodrug g&@&[&%‘l(ﬁi' a was cal cul ated as bel ow.

[ (AUCpd/ dose) / (AUCactT Ve, parent eral / dose] x 100 30 where

AUCact i ve, par elieterttbutglpdiesrbonatet(fid. 78U @bmmnolip dvaafddded veitle stiging] at

WO 97/ 46577
PCT/ SE97/ 00989 Toom temperature to a mixture of L-azetidine-2-carboxylisgacid (H-Aze-

admi ni strati on g, 5597 Gokh ERABHUHINAO,8.04Y: SFththol{H WhteP (sPhur!)O" ™! @
| to conscious rats as“deéscri
1o and THF (100 mL). After 60 h the THF was removed in vacuo and the
mixture was diluted with water and then acidified with 2M KHSO,.
Extraction with CH,Cl, followed by drying (MgSO,) and evaporation of
the solvent gave a residue which was crystallized from CH,Cl,:hexane to
give 10.87 g (95%) of colourless crystals.
15

'H NMR (300 MHz; CDCL): 6 4.85-4.7 (br s, 1H), 4.0-3.75 (m, 2H),
2.65-2.35 (m, 2H), 1.4 (s, 9H).

(1) Boc-Aze-Pab(Z}

20 At room temperature, EDC (13.5 g; 70 mmol) was added to a mixture of
Boc-Aze-OH (10.87 g; 54 mmol; from step (i) above), H-Pab(Z) x HCI
(18.31 g; 57 mmol; prepared according to the method described in
International Patent Application WO 94/29336) and DMAP (9.9 g; 81
mmol) in acetonitrile (270 mL). After 16 h the solvent was removed in

25  vacuo and replaced by ethyl acetate. The mixture was washed with water
and an aqueous solution of citric acid. The organic layer was dried
(MgSO,) and the solvent was removed in vacuo to give a residue which
gave 17.83 g of Boc-Aze-Pab(Z) upon crystallization from a mixture of
CH,Cl,, toluene, diisopropyl ether and petroleum ether.

30



Test F 5 Determnation of thronbin tine in urine ex vivo The anmount
of the active thronbin inhibitor of formula I that was excreted in
urine after oral or parenteral admnistration of the conmpounds of the

i nvention, dissolved in ethanol:Solutol[err]:water (5:5:90), was estimted
by det er WOPAMPIA of the thronbin time in urine ex vivo YGEEHPHE t hat
10 thronmbin tine prolongation is caused by the aforenenti oned conpound).
Conscious rats were placed in netabolisn®®ages, allow ng separate
collection of urine and faeces, for 24 hours followi_ng oral admnistration

of conpounds of 'HNMR(ARMEIZ, CBfelx B bEB 7/ (el Rlad 4t 2r@.n8d). 2 t he 15
|l ected i b | » i h
ol asm. (100] er ri% PHind ] tho b B i 2t 9533 B BTy ek B Hint e o

sal i ne dil utiongsther@nf2HY, Qr4 @HOH) nute. Pl asm coagul ati on was then
initiated by the adm nistration of human thronbin (T 20 6769, Sigma Chem
Conpany) in buffer solution (pH 7.4; 100[err]L). The clotting tine was

measured in an auigg_?:ti (i’ E%I ce (KC 10; Anelung). The concentrations
of the activé tHHF & tor of formula | in the rat uri ne were
estimated by thgau: d f 1aNg; opby ime in
t he pool ed norngfyc?ﬁeg%bz%y%%‘n ggf%%ﬁ‘g“ﬁ"? %%ﬁls%@ﬁg%ﬁ?rg%gk@ of of the
af orenent i oned aifluoreacetic aicfd (10 miki) EndoCHYCK 40 \rel). i AfteroB¢ eminntes dhe r at
urine (or saline dilutions thereof), B%/r mul ti%{yi ng the total rat urine
product i on over SQlkentand irifluorgacetis acig wererpmored ingcue andthe residuewes at i on

of the aforenent i i i 1 t . S t he 30
active i nhi bi to?lsgégggde@e% %@Tt’lﬁ% A&Fé‘ﬁ%p{lw&;‘ 9(28,&?1?? e bﬁgh‘%{? ed. :
WD 97/ 46577 1o and dried (K,CO;). Removal of the solvent in vacuo gave a residuPGIHi&#IE97/ 00989

27

gave 1.095 g (57%) of H-Aze-Pab(Z) as colourless crystals upon
crystallization from CH,Cl,.

'"H NMR (300 MHz; CD,0D): 5 7.85-7.75 (d, 2H), 7.45-7.25(m, 7H), 5.2
s (s, 2H), 4.5 (s, 2H), 4.3 (d, 1H), 3.65 (g, 1H), 3.4-3.3 (m, 1H), 2.7-2.5 (m,
1H), 2.4-2.2 (m, 1H).

Example B
H-Pic-Pab(Z) x 2 HCI

20
(1) Boc-Pic-OH
Prepared according to M.Bodanszky and A.Bodanszky ("The Practice of
Peptide Synthesis", Springer-Verlag (1984)) using THF instead of dioxan
as solvent.

2
'H NMR (300 MHz; CDCl,): é 5.0-4.8 (br d, 1H), 4.0 (br s, 1H), 3.0 (br
s, 1H), 2.20 (d, 1H), 1.65 (m, 2H), 1.5-1.3 (s + m, 13H)

(i1) Boc-Pic-Pab(Z
30 Boc-Pic-OH (2.02g; 8.8 mmol; from step (i) above), H-Pab(Z) x 1 HCl



The bioavailability of the active thronbin inhibitor of fornula |I after

or al or parenteral adm nistration of the prodrug was cal cul ated as

bel ow. [ (AMOUNTpd/ dose) / (AMOUNTact i ve, parenteral / dose] x 100 5
where AMOUNTacti ve, parenteral represents the anount excreted in the

urine after yaeneseT al administration of the correspondi ng P&T(SE§U0008) onbi n

i nhibitor of formula | to conscious rats as descri bed above. 10 The
invention is illustrated by way of the 3®I1owi ng exanpl es. Exanpl es
General Experinental Procedures. 15 Mass spectra were recorded on a

Fi nni gan MAT TR @ .#i pmanol; prepasetr apesrdingatos thep ansthodreteseriteduimpped wi t h

I t t B- V5 d tf t t
aqut ppod v Thermaribaf atens AbBCaERLIA ot Belegd Bdg (B mmdlhg [ orr G
NMR rreasur enenbMAP were BRss196d BY CHICQMBRY Eﬁxe“ﬁ&tﬁﬁow@é‘ébo\{@dioa@d“' TY plus

400, 500 and 600 spectroneters, "opera at ' H frequenci es of 300.13,
399. 96, 4@l $99gn(d 050 girgat) MﬂzElaéfsweetadd yTheangction [mtxn}re waequenci es

%875. 46, ot fo-‘}%% lg?{bpl g}f@g’faﬁﬁaé’l géPXﬁrE@%(re ect | veI Pre r2a1:5| ;/g ?PLC .
Ler 1M 25 phaser RUQORadlb&Phodighliadb toid o féH;eq tﬂ,égrgsh{cniaslelus' ng a W
was dried (Na,SO,) and evaporated. The crude product was flash
chromatographed on silica gel using EtOAc:toluene 7:3 as eluent yielding
1.59 g (44%) of the product.
10
FAB-MS m/z 495 (M + 1)*
'H NMR (400 MHz; CDCl,) é 7.83 (d, 2H), 7.43 (d, 2H), 7.36-7.11 (m,
5H), 6.52 (bs, NH), 5.20 (s, 2H), 4.81-4.72 (m, 1H), 4.61-4.34 (m, 2H),
4.10-3.90 (m, 1H),2.79-2.64 (m, 1H), 2.36-2.25 (m, 1H), 1.7-1.3 (m, 14H)
15
(iii) H-Pic-Pab(Z) x 2 HCl
Boc-Pic-Pab(Z) (1.59 g; 3.25 mmol; from step (ii) above) was dissolved
in 100 mL of EtOAc saturated with HCl. The reaction mixture was
evaporated after half an hour to give the title product in quantitative yield.
20
FAB-MS m/z 395 (M + 1)*
'H NMR (300 MHz; D,0): 6 7.82 (d, 2H), 7.63-7.41 (m, 7H), 5.47 (s,
2H), 4.69-4.49 (AB-system centred at § 4.59, 2H), 4.03 (dd, 1H),3.52 (bd,
1H), 3.10 (dt, 1H), 2.29 (dd, 1H), 2.08-1.61 (m, 5H)
25
Example C
H-Aze-Pig(7) x 2 HCI

(i) Boc-Aze-Pig(7)

30 At room temperature, Boc-Aze-OH (1.03 g; 5.12 mmol; from Example
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PCT/ SE97/ 00989 28 Prepar ation
of starting materials Exanmple A H Aze- Pab( 2)

Boc- Aze- OH Di-tert-butyl dicarbonate (13.75 g; 63 mmol) g\g ﬂgﬁ vvith
stirring at WO9%4E8M tenperature to a m xture of L-azetidi nBC 2 Car oxylic
acid (H Aze- OH, 5.777 g; 57 nmml) and Na2CG8 (6.04 g; 57 mmol) in
water (50 nL) 10 and THF (100 m.) . Afterl60 h the THF was renoved in vacuo
and the m xt ur s di d wth wate nd then acidifi dW|th 2M
KHSO err] . %& WS § V@-\f‘@t"?‘]”@t{‘{?r(g? ) (Hg

S d t h
Crystallived fr BRCDELr PR the sl alP sOLYE" 1 ST 23"5"5"?3&@ of
col ourl ess cr ystsaqlzsmnl&l prepare[deidcbfdlﬁﬁ\/ﬁ) Qk@@ﬁ:e&‘ldd desbitbdde i h}ternbﬁdiﬁdl

4.85-4.7 (b 2.65-2.35 9H) .
(ii) Boc- ,(Az{a IiaB@EPt Apphcmonrwgg%%mw(m EBd&Qj: (1767 Sni'}ﬁﬁ vvas K

addedtoamxture [
Sbove) . i pad riofires theiBRUAE Sidithe Jeachbn Smistlee W sttelTRE HottR., | e
met hod descri be‘i'emﬁerature fdr 208, el redttion ik Bize “/ABB&HS@@&&IQ éﬁ@c%a@’&ﬁ%) and
DVAP (9.9 g; 81 acetonitrile (270 ni). After 16 h thé sol vent

was renoved in dﬁﬁtedawub éhhﬂ:lf €Kl0amdy dnd wehyplaskadewithdd, T2 xB&kimitle was
washed wi th wat an aque ution of c . The organlc
| ayer was dri edeirhe °rga"t‘ Gﬂ)”aéﬁﬁ' 8@@&*4 é’llf? emfﬁt%#miiﬁa °T'ﬁg o give
a residue which g 5@94 Iyt ation
froma mxture 83 77 8) @K?f&ﬁﬁ%@ g% lBQ{irgﬁﬁag%e le)oggi)?glcﬁ é/cgték?é‘?ﬁlgnd
petrol eum et her ehidéd with CH,Cl, MeOH (95 5) to give 1.24 g (51%) of the title

compound.

'H NMR (400MHz; CDCL): 6 7.27-7.43 (m, 5 H), 5.12 (s, 2 H), 4.60-4.67
(t, 1 H), 4.16-4.26 (4, 2 H), 3.86-3.95 (m, 1 H), 3.74-3.82 (m, 1 H), 3.11-

s 3.30 (m, 2 H), 2.78-2.89 (m, 2 H), 2.33-2.52 (bs, 2 H), 1.71-1.83 (m, 3
H), 1.4 (s, 9 H), 1.15-1.29 (m, 2 H). |

(i) H-Aze-Pig(Z) x 2 HCI

Boc-Aze-Pig(Z) (1.2 g; 2.53 mmol; from step (i) above) in ethyl acetate
20  saturated with HCl (75 mL) was stirred at room temperature for 1 h. The

reaction mixture was evaporated, diluted with water and extracted with

toluene. The water layer was freeze-dried to give 1.085 g (96%) of the

title compound.

s 'H NMR (500 MHz; CD,0D): & 7.32-7.46 (m, 5 H), 5.28 (s, 2 H), 4.99-
5.05 (t, 1 H), 4.08-4.16 (m, 1 H), 3.91-3.99 (m, 3 H), 3.13-3.25 (m, 4 H),
2.79-2.88 (m, 1 H), 2.47-2.57 (m, 1 H), 1.82-1.96 (m, 3 H), 1.26-1.40 (m,
2 H).

30
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PCT/ SE97/ 00989 29 [err]H NVR

(300 MHz; CDCl[err]): [err] 7.85-7.75 (d, 1H), 7.45-7.2 (m 7H) 5.2

(s, 2H), 4.7 (t, 1), 4.6-4.4 (m 2H), 3.95-3.8 ("q", 1H), 3.8-3 w&ap
ab(Z)

2.5-2.3 (m WQ97465724 (s, 9H). 5 (iii) H Aze-Pab(2) PGIRES
(2.44 g; 5.2 mmol) was dissolved in a mxture of trifluoroacetic acid
(10 mL) and CHerr]dJerr] (10 nmL). Aft 30 minutes the sol vent and

trifl uoroacetiE acig ﬁere renoved in vacuo and the residue was
di ssolved in [err]. The organic phase was washed with NaCJ err]/aq
(1099 10 and sh{dfrer R BM N ARV of the solvent in vacuo gave a
resi due which B8] gaveEEI %95' "'(‘g'Tl’?SQ‘DZUr“HQ%Ze- Pab(Z) as col ourl ess
crystal s upon crystallization fromCHerr]dJ[err]. [err]H NWR
(300 MHz; CDferr rr] 7.85-7.75 (d, 2 45-7.25(m 7H), 5.2 15
(s, 2H), 45( MMM3433M 1H), 2.7-2.5
(m ( x 2 HC
20 (1) ol Trede B Y. 0090 mESR st in ONECTAT B
A. Bodanszky (" fhidaisieql3.06g;a0.192 mol) REPTBIMSOIt(18% §; ooﬁem&ywré/erl ag
(1984)) using THF instead of dioxan as sol vent.

added and the reaction mixture was stirred at room temperature for 4 days.

H,O (0.5 L) was added and the mixture was extracted three times with

ether. The combined organic layer was washed with citric acid/aq (10%),

10 H,0, NaHCO,/aq and H,0, dried (Na,SO,) and evaporated. The crude

product (16 g) was used in the next reaction without further purification.

'H NMR (500 MHz; CDCL,): & 7.17-7.40 (m, 5 H), 4.16-4.23 (m, 1 H),
3.77-3.87 (m, 2 H), 0.88-0.92 (m, 18 H), 0.02-0.29 (m, 12 H).
15
(ii) (R.S)-PhCH(CH,OTBDMS)-C(O)YOH
A mixture of (R,S)-PhCH(CH,0TBDMS)-C(O)OTBDMS (16.0 g; 0.040
mol; from step (i) above), K,CO, (14.0 g; 0.10 mol), MeOH (400 mL) and
H,0 (150 mL) was stired at room temperature overnight. After
20 concentration the water layer was extracted with ether. The pH was
adjusted with citric acid and the water layer was again extracted with ether,
three times. The combined organic layer was washed with H,0, dried and

evaporated to give 9.7 g (87%) of the title compound.

25 'H NMR (300 MHz; CDCl,): § 7.20-7.40 (m, 5 H), 4.05-4.20 (m, 1 H),
3.75-3.90 (m, 2 H), 0.85 (s, 9 H), 0.00-0.10 (m, 6 H).

(1ii) (R.S)-PhCH(CH,OTBDMS)}-C(0O)-Pro-OBn
EDC (free base; 1.45 mL; 8.4 mmol) was added at room temperature to
30 amixture of (R,S)—PhCH(CHonBDMS)-C(O)OH'(2.01 g; 7.2 mmol; from



[err]H NWVR (300 MHz; CDCl[err]): [err] 5.0-4.8 (br d, 1H), 4.0 (br s, 1H),
3.0 (br s, 1H), 2.20 (d, 1H), 1.65 (m 2H), 1.5-1.3 (s + m 13H)
(ii) Boc-Pic-Pab(Zz) 30 Boc-Pic-OH (2.02g; 8.8 mmol; fromstep (i) above),

)
H Pab(Z) x 1 WD 97/ 46577

HQ
PCT/ SE97/ 0098¥O 97/46577 30 FCTSESUYR .

7.4 mol ; prepared according to the net hg? described in I nt ernati onal
Pat ent Application WO 94/29336) and 3.99 (32 mmol) DVAP wer e di ssol ved

in CHerr]dJ[err 1 ' t [er. nd 1.99¢g
(10.4 mol ) of ffﬂ%ﬁ%@&b&ﬁ@%‘é@&%{% dfﬁ%&oﬁg«g (\%asg ge:g' é gir??l? gagi n room
tenperature for DMARY$.4178)d 118 sinbl pinv@etoiteilee@0i MLy Afi€: I8 h the soWdntiST err ]

solution and extracted twmce with CH err]C[err]. The organic I&g{i was

dried (Na[err] S®asrempvedhit wacxpandtthel crutieeproduct avasr ftash chrematogtapb! _
156 g (9454 of Ohrii: BY beine AV Seolpeigee (gt <L YiSER 3T £ |
[err]H NMR (glOO(gﬂqgwgﬁg%%a?%S) [Nerr] 7.83 (d, 2H), 7.43 (d, 2H),

) . S,

7.36-7.11 (m H), 5.20 (s, 2H), 4.81-4.72 (m 1H),
4.61-4.34 (m 2H), 4.10-3.90 (m 1H),2.79-2.64 (m 1H), 2.36-2.25 (m

1H), 1.7-1.3 (m, I Pl.¢c- Pab x 2 Hd Boc- Pi c- Pab( 2)
(Dse'y 5 55 nhist (Ris-BRcRGHLOBDMSLCONBROETH X o oG

(R, S)-PhCH(CH,O0TBDMS)-C(O)-Pro-OBn (2.6 g; 5.56 mmol; from step

(iif) above) was dissolved in ethanol (100 mL) and Pd/C (10%; 0.29 g)

to  was added. The mixture was hydrogenated at atmospheric pressure for 3

h. After filtration the solution was evaporated. The yield of title
compound was 1.7 g (81%).

'H NMR (300 MHz; CDCl,): § 7.15-7.40 (m, 5 H), 4.45-4.65 (m, 1 H),
15 4.15-4.30 (m, 1 H), 3.85-3.95 (m, 1 H), 3.55-3.80 (m, 2 H), 3.25-3.40 (m,
1 H), 2.30-2.40 (m, 1 H), 1.75-2.10 (m, 3 H), 0.75-0.90 (m, 9 H), -0.20-
0.05 (m, 6 H).
BC NMR (75.5 MHz; CDCl;) amidine and carbonyl carbons: 174.00,
172.63.
20

Example E
R.$)-3-Hvdroxv-2-{3-methoxyphenv!)-propionic acid

(i) (R.S)-3-Hydroxy-2-(3-methoxvphenyl)-propionic acid ethylester
25 Tosolution of 3-0x0-2-(3-methoxyphenyl)-proptonic acid ethylester (0.067

g; 0.3 mmol; prepared according to the method described in J. Org.
Chem. 54, 3831 (1989)) in ethano! was added NaBH, (2 equivalents) at -
70°C. After stirring for 2 h at -70°C and 4 h at -5°C, water was added
and the reaction mixture was concentrated and extracted with ethyl acetate.

10 The organic phase was washed with brine, dried (MgSQ,) and concentrated



in 100 nL of EtOAc saturated with HCO . The reaction m xture was
evaporated after half an hour to give the title product in quantitative
yield. 20 FAB-M5 mlz 395 (M+ 1)[err] [err]H Nl\/R(300M—Iz
Derr]O: [err] 7.82 (d, 2H), 7.63-7.41 (m 7H), 5.47 (s, H;
4.69-4.49 (AB¥OY¥#6T centred at [err] 4.59, 2H), 4.03 (dd, PAF/SEIHLq,

1H), 3.10 (dt, 1H), 2.29 (dd, 1H), 2.08-1.61 (m 5H) 25 Exanple C
H Aze-Pip(Z) x 2 HCI (i) Boc- Aze-H g(Z) 30 At roomtenperature,
Boc- Aze-OH (1.03 g 311 mol ; rdom Exanpl e WO 97/ 46577

PCT/ SE97/ 00989 to ghve the fitle compoun 31 ACi)

above) was dissolved in acetonitrile (50 nL) and DVAP (1.57 g, 12.8
nmol ) was addedtothe resultant solutlon HPig(Z) x 2 HOI (1.86 g,
5.12 mol ; pred) 8.5 X8 wbhat/ Pempidiiedeidy | nt er nat i onal
Pat ent Appllcatlon WO 94/2933% n DVF 20 m.) and EDC (1.47 g; 7.68 5
mol ) was t hen EeddaS)adrdydraxyr éﬁ:meﬂwxafpmnyﬂlapm@m iacidegthylestenfyom

b ed wiir o DPaE P8R B e SR iR R s AR 3 50
m) . The %gmn&:&)am a8l SMd B fMBRGH mitfide SYAPAY, gﬁécle?or 1 fhe rude

pr oduct was purified by flash chronatogra on a SI I ca gel
colum 10 el utreq:m\iem]:e@qpr@r r TI} feartion MERRIr¢ S4as Spneantmptedeant Qdragtdds51%) of

757743 (m S CReh (The oreaic Bt was gred (MEY0) e gprceviedions (.
H), 3.86-3.95 (gRe $-hifliroxy-2(3-theBroxiPhenylfPropionic acid which was used in the

10 proceeding step without further purification.

N

LC-MS m/z 195 (M - 1)
'H NMR (400 MHz; CD,0D): é 6.73-6.79 (m, 1 H), 6.34-6.46 (m, 3 H),
3.57-3.66 (m, 1 H), 3.30 (s, 3 H), 3.22-3.29 (m, 2 H)
15
Example F
R 8)-3-Hydroxy-2-(3 .4-dimethoxyphenyl)-propionic acid
Prepared according to the method described in Example E above starting
with 3-0x0-2-(3,4-dimethoxyphenyl)-propionic acid ethylester.
20
LC-MS m/z 225 (M - 1)
'H NMR (400 MHz, CD,0D): 6 6.84-6.95 (m, 3 H), 4.01-4.10 (m, 1 H),
3.81 (s, 3-H), 3.79 (s, 3 H), 3.65-3.73 (m, 2 H)

2s  Example G
R.8)-3-Hydroxy-2-(2-naphthyl)-propionic _acid
Prepared according to the method described in Example E above starting

with 3-0xo0-2-(2-naphthyl)-propionic acid ethylester.

3 LC-MSm/z215(M -1y



15 3.30 (m 2 H, 2.78-2.89 (m 2 H), 2.33-2.52 (bs, 2 H, 1.71-1.83 (m 3
H, 1.44 (s, 9 H, 1.15-1.29 (m 2 H). (ii) HAze-Pig(Z) x 2 HC
Boc- Aze-Pig(Z2) (1.2 g; 2.53 mmol; fromstep (i) above) in ethyl acetate 20
saturated with HO (75 nL) was stirred at room tenperature fu.hotlogeshn®
reaction m xtWPETMEL? evaporated, diluted with water and extrac{ed W th

tol uene. The water |ayer was freeze drie to give 1.085 g (96% of the
title conpound. 25 J[err]H NWR (500 CD[err]CD) [err] 7.32-7.46 (m

3 oL 3?'958(%?’ s g (bt M, ﬁﬁ%ﬁﬁ 188 G AFET P17 @p 3847 o, 2 57

(m 1 H, 1.82-%R040mMm3 HH), 3.888:95 4R, ( H), 3.80-3287Hn, 1 H30

97/ 46577 PCT/ SE97/ 00989
32 Exanpl e D (R, S)-Ph-CH(CH err] OTBDVS) - C(O) - Pro- OH (1)
(R S-Ph-CH(CH err] OT )-C(OOBDMS 5 (R S)-Tropic acid (6.6 g; 0.040

nol ) was di ssol (20 rrL) Imdazole (13.0 g; 0.192 nol) and
TBDMS- G (14,4 gh < . , hg.geaction m xture was
stirred at rdo 0.9 L) was added and the
m xture was ext rPaepaacH adsrroedmglt@ﬂse methd descnbadtxlndix aniple E abdengsitinggani c

| ayer was washed wth citric acid/aq err]O NaHCJ err]/aq and

109 ,
Herr]O dried (R éwoatps?d-’eﬁd}ryetamhémélma@w acr%eeﬂafl (Fter.

'H-NMR (400 MHz; CDCL,): 6 6.94 (s, 1H); 6.89 (s, 2H); 4.13 (dd, 1H);
10 3.80 (m, 2H); 2.3 (s, 6H)

Example ]
(R.5)-3-Hydroxy 2-(3-trifluoromethylphenyl)propionic acid

Prepared according to the method described in Example E above starting
15 with 3-oxo-2-(3-trifluoromethylphenyl)propionic acid ethyl ester.

LC-MS m/z 233 (M - 1)

Example J
20 (R.S)-3-Hydroxy-2-(3-hydroxyphenyl)propionic actd

Prepared according to the method described in Example E above starting
with 3-oxo-2-(3-hydroxyphenyl)propionic acid ethyl ester.

LC-MS m/z 181 (M - 1)
25 |
Example K
(R.8)-3-Hydroxy-2-(3-fluorophenyl)propionic _acid
Prepared according to the method described in Example E above starting
with 3-oxo0-2-(3-fluorophenyl)propionic acid ethyl ester.

30



product (16 g) was used in the next reaction wi thout further purification.
[err]H NMR (500 MHz; CDCl[err]): [err] 7.17-7.40 (m 5 H), 4.16-4.23 (m 1

H) , 3.77-3.87 (m 2 H, 0.88-0.92 (m 18 H), 0.02-0.29 (m 12 H). 15
(i) (R S)-PhCH(CH err] OrBDVS) - C(O OH A m xture of

(R S) - PhCH( @ #v4s5TBDVE) - C( O) OTBDVB (16.0 g; 0. 040 nBFTSEYBMBt ep (i)
above), Klerr]CJerr] (14.0 g; 0.10 nol), MeOH (400 ni) and Herr]O

(150 nL) was stirred at room tenperatuﬁé overnight. After 20
concentration the water |ayer was extracted with ether. The pH was

adj usted with bQ-MS:Hd%|1§3éPYbI tlhie FAG-MS mipdBSvd +tabdi n extracted with

et her, three tines. The conbi ned organic | ayer was washed wi th H20,
dried and evaporated to give 9.7 g (87% of the title conpound. 25
[err]H NVR (30@x ]egDCI[err]) [err] 7.20-7.40 (m 5 H), 4.05-4.20 (m 1 .
H) , 3. 75- H),085(s 9 H, 0.00-0.10 (m 6 H).

30

(i) (RS)- l»,_ ic_acidEDC (free base; 1.45 ni;

8.4 mml) was dded ' ro mte er ret03

of (R, S) - PhCi{ ﬁ‘?d&fs‘glbeg lzaﬁﬁ%mpﬁe E ghave starting o

97/ 46577 a1 PCT/ SE97/ 00989
33 step Xvitlh):;'%%vze() chloro P%ngl)gé%o?lgs%cg; °th" F%tt%l oride (1.85 g; 7.6
nmol ) and DI\/AP(l 41 g, 115mm|) in acetonltrlle(ZO m.). After 18 h
t he sol vent in vacuo_and_the cr udeai)roduct was_ fl ash

chr omat ogr aphed?- NMR @QOSMHZGé:Qﬁb) Ws7A4- d3im. ol at- 21 (dh ubAl 3.671) as

(RS- pK'cﬁL &[‘&%%DWE ad B g Gty Ot Y

Example M
3-Hydroxy-2-(3,5-bis(trifluoromethvl)phenyl)propionic acid

Prepared according to the method described in Example E above starting
with 3-oxo0-2-(3,5-bis(trifluoromethyl)phenyl)propionic acid ethy! ester.
15

LC-MS m/z 301 (M - 1)

Example N
3-Hydroxy-2-(3-methoxy-5-methylphenyl)-propionic acid

20

(i) 3-Bromomethyl-S-methylanisole
A mixture of 3,5-methylanisole (13.6 g; 0.1 mol), NBS (17.8 g, 0.1 mol),

and AIBN (1.1 g; 6.7 mmol) in CCl, was refluxed for 2 hours. The
resultant mixture was cooled, filtered and evaporated. The crude product,

25 containing about 20% of starting material, was used in the next step.

'H-NMR (400 MHz; CDCL): & 6.82 (s, 1H); 6.77 (s, 1H); 6.68 (s, 1H);
4.47 (s, 2H); 3.82 (s, 3H); 2.37 (s, 3H)

30



(R S)-PhCH(CH err] OTBDMS) - C(O -Pro-0OBn (2.6 g; 5.56 mmol; from step
(ii1) above) was dissolved in ethanol (100 nL) and Pd/C (10% 0.29 g) 10
was added. The mi xture was hydrogenated at atnospheric pressure for 3

h. After filtration the solution was evaporated. The yield |
conpound was WOAT6373104 . [err]H NVR (300 MHz; CDd [gé?]t%éy@wsg
7.15-7.40 (m 5 H), 4.45-4.65 (m 1 H, %5 4.15-4.30 (m 1 H, 3.85-3.95
(m 1 H, 3.55-3.80 (m 2 H), 3.25-3.40 (m 1 H, 2.30-2.40 (m 1 H),
1.75-2.10 (m '3 a. - 0.9 - - 0.05 (m 6 H.
[err] C NMR (75. él l\,ge Sfhe tenlhcetotid car bonyl carbons: 174. 00,
172.63. 20 Tox@gphutiol of 3-bromomethyl-5-methylanisole (17 g; 0.008 mol; from

|

(R S) - 3- Hydr oxy- 2- ( 3- net hoxyphen 35; propi onic acid g )

(55 5,90 D b st srs e na s ne
g; 0.3 mol; pr é‘b‘gﬁgé’ %’g‘g%‘lr’bcﬁc %@e S’gﬁ{ ﬁgﬁﬁeq&ﬁgghﬁag(@hpﬁg’g W%cy\rfmc{a, Syas
Chem 54, 3831 (4%Ldol 10 BbhrRAperitireasited MBH@HQ_PE?JS vill)oRh$ihenl -

70[err]C. After stirring for 2 h'at -70C and 4 h at , water was added
and the reacti onddedt andetheamixturecrefiluxed ddr dnhourx {Thacteection ntixtyrerwasacet at e.

30 The or gani c phase uas, washed ui L bring, dried (MiSher iy cand

PCT/ SE97/ 00989 exgacted 3 times with ether. The combined organic pha3® was wasHe 91 V€
the title conpound. ?II)

(R, S) - 3- Hydr oxy -witl{ ®aree;} driedy(Nag8)])) amal apicentrateditn give 9 g (708 of the sub-
R, S) - 3- hyd -2-(3-eth | ).- i oni ' thyl ester. ]
( ) yar gxy t12tle(prog§ct a%xe}/ ?erlﬁ)r\]xy o?], \%ﬁ: nggsl gsegc\;vgh(?ut rtﬁgr g&néé&%@n

in the next step.

'H-NMR (300 MHz; CDCl,): é 6.74 (s, 1H); 6.67 (2s, 2H); 3.79 (s, 3H);
3.68 (s, 2H); 2.33 (s, 3H)
15
(iii) 3-Methoxy-5-methylphenylacetic acid
A solution of 3-methoxy-5-methylphenylacetonitrile (9 g; 0.06 mol; from
step (ii) above) and KOH (17 g; 0.3 mol) in 150 mL of water:/-PrOH (2:1)
was heated while stirring in an autoclave at 120°C overnight and then at
20 room temperature for 2 days. The reaction mixture was concentrated and
extracted with ether. The aqueous phase was acidified and extracted twice
with ether. The combined organic layers were washed with water, dried
(Na,S0,), and evaporated to a residue which was dissolved in EtOH,
treated with activaied carbon, filtered, and evaporated to yield the sub-title
25  compound (8.1 g; 80%) as yellow crystals.

'H-NMR (300 MHz; CDCl,): 8 6.68 (s, 1H); 6.63 (s, 2H); 3.78 (s, 3H);
3.58 (s, 2H); 2.31 (s, 3H)

30



5 step (i) above was dissolved in THF: water (1:1). LIiOH x Herr]O (2

equi val ents) was added and the reaction m xture was stirred for 1 h at
roomtenperature. The reaction m xture was concentrated and extracted

W th CH[err]O[errJ The organi c phase was dried (MySJ err]) and

concent r at edMOPTM6STT gi ve 3-hydr oxy- 2- ( 3- met hoxyphenyl ) - pr opi OHP C°®8 o

whi ch was used in the 10 proceeding s'lt\meg w t hout further purification.
LCGMs nfz 195 (M I)[err] [err]H (400 MHz; CDlerr]QD): [err]
6.73-6.79 (m H}i 34646(m 3 H, 3.57-3.66 (m 1 H), 3.30 (s, 3
H, 3.22-3.29 {(iX) Ethwi3-methoxy-5-methviphenylacetate

R, S) - 3- Hyd 2- d

oo aing Lo T KR ooy S BRI R b RE a8 G L gi P05 ROL G, ¢

3- 0x0- 2- (3, 4- dfrBRi e KHiT) SHove) xﬁmgm@nﬂ})'vﬁhs%ﬁhé’dﬁ B/ (coR®), and thtC M5 m Z
225 (M- 1)[err] [err]H NWR (4 ) : ([ f 6.84-6.95 (m

3 H, 4.01-4. 1£bl(1unqn was) Jeft to st8m$1fo('s40 ?hd&ks S'hé’gre@stmrﬁ xiﬂ)cture %as3. 73 (m
2 H 25 Exa 2(2 napht hyl ) - propi oni ¢ _aci d
Prepared actor “rﬁ’ﬁ“‘?ﬂe‘é h@‘ﬁ&%@'&dﬁlﬁ L é’él"‘sl Mg?ﬁdﬂéetﬂ’c%dwe"s%‘?tl ng

w th 3-oxo-2- z 215 (M
TP (&8 Pl Wigha Rl BYLORAS WAShE GHIVNERCD /aq artPwakel, ifed" (
PCT/ SEQ7/ 00989(Na2804), and evaporated to yield 8.0 g (85%) of the sub-fitle compolied r] H NVR
(400 MHz, CD[err] 3 Srr] 7.77-7.85 (m 4 H), 7.41-7.50 (m 3H),
4.14-4.22 (m BHProvengyd. 3 095 (m 1 H), 3.80-3.87 (m 1 H).

10 'H-NMR (400 MHz; CDCL,): 6 6.71 (s, 1H); 6.65 (s, 1H); 6.64 (s, 1H);
4.16 (q, 2H); 3.79 (s, 3H), 3.55 (s, 2H); 2.23 (s, 3H); 1.27 (1, 3H)

(v) Ethy!l 3-0x0-2-(3-methoxy-5-methylphenyl)propionate
To a solution of ethyl 3-methoxy-5-methylphenylacetate (3.0 g; 14 mmol;
15 from step (iv) above) and ethyl formate (1.9 g; 26 mmol) in ether (75 mL)
was added Na (0.39 g; 17 mmol) in small lumps. The solution was cooled
to 0°C and EtOH (abs.; 0.24 mL) was then added. To the resulting slurry
was added ether (100 mL), EtOH (5 mL) and water until the slurry was
dissolved. The aqueous phase was collected, acidified to pH 2 (HCl/aq)
20  and extracted with ether. The organic phase was washed with NaHCO,/aq,
dried (Na,SO,), and evaporated to yield 2 g (59%) of the sub-title

compound.

'H-NMR (300 MHz; CDCL): § 12.12 (d, 0.5H); 7.31 (d, 0.5H); 6.62 (bs,
25 2H); 4.26 (q, 2H); 3.80 (s, 3H); 2.35 (s, 3H); 1.33 (t, 3H)

(vi) Ethyl 3-hydroxy-2-(3-methoxy-5-methylphenyl)-propionate

A stirred solution of ethyl 3-ox0-2-(3-methoxy-5-methylphenyl)propionate

(1.9 g; 8.1 mmol; from step (v) above) in MeOH (50 mL) was cooled to
% -15°C. NaBH, (0.61 g; 16 mmol) was then added in portions. The mixture



Exanpl e H (R'S) - 3- Hydr oxy- 2- (3, 5-di net hyl phenyl ) propionic acid
Prepared according to the nethod described in Exanple E above starting
wi t h 3-o0xo0-2-(3, 5-di net hyl phenyl ) propionic acid ethyl ester.

[err]H-NVR (400 MHz; CDCl[err]): [err] 6.94 (s, 1H); 6.89 (SPCTI@WIM%S}B

(dd, 1H); 10 Y YH6¥H 2H); 2.3 (s, 6H) Exanpl e |

(R S)-3-Hydroxy 2-(3-trifluoromethyhphenyl) propionic acid Pr epar ed
according to the nethod described in ExaAple E above starting 15 wth
3-0x0-2-(3-trifluorometh Iphenyl)pro ionicoamd et hyl ester. LC M5
mz 233 (M - 1)[x@prqtmcd é)@&lﬁﬁ) E C. Water ‘was then added, and

(R S) - 3- Hydroxy n ordi ng
to the et hod SESHFiCHIERLEARRRA Bl Phase wal 'GRELES K

3- 0x0- 2- ( 3- hydrgwnbemeb ﬁi& sxafsld:gidm/wtﬂsme dried (Na,86,Vend1 z 181
it 1)[err] a 1@]@ lfmis a i r, dried (Na,86,Men

(R S)- Hydroxye?al(ozattdim@b'mMnarQ/g)(@Q%ersub-tabmwmpound Prepar ed according
to the method described in Exanple E above starting W th

3- 0x0-2- (3-fPuor ophenyl ) propi onic acid ethyl ester. 30

'H-NMR (300 MHz; CDCL): § 6.65 (s, 1H); 6.63 (s, 1H); 6.58 (s, 1H);
4.3-4.05 (m, 3H); 3.8 (m, SH); 2.30 (s, 3H); 1.32 (t, 3H)

(vii) 3-Hydroxy-2-(3-methoxy-S-methylphenyl)-propionic acid

10 A solution of ethyl 3-hydroxy-2-(3-methoxy-5-methylphenyl)-propionate
(1.7 g; 7.1 mmol; from step (vi) above) and NaOH (7.0 g, 180 mmol) in
200 mL MeOH:H,0 (1:1) was stirred at room temperature for 2 hours. The
reaction mixture was then concentrated, washed with ether and acidified.
The resulting mixture was extracted twice with ether, and the combined

15 organic layers were washed with water, dried (N2,50,), and evaporated to
yield 1.47 g (98%).

'H-NMR (300 MHz; CDCL): § 6.70 (s, 1H); 6.66 (s, 1E); 6.65 (s, 1H);
4.12 (dd, 1H); 3.85-3.75 (m, 2H); 3.75 (s, 3H); 2.32 (s, 3H)
20

Example O
(R.S)-3-Hydroxy-2-(2.5-dimethoxyphenyl)propionic_acid

Prepared according to the method described in Example E above, starting
with 3-ox0-2-(2,5-dimethoxyphenyl)propionic acid ethyl ester.

25
IH-NMR (400 MHz; CDCl,): 6 6.89 (d, 1H); 6.85 (d, 1H); 6.78 (dd, 1H);
4.86 (broad, 2H); 4.14 (dd, 1H); 3.98 (dd, 1H); 3.78 (s, 3H); 3.72 (s, 3H);
3.67 (dd, 1H)

30



WD 97/ 46577

PCT/ SE97/ 00989 36 LCMS mz
183 (M - 1)[err] FAB-M5 miz 185 (M + 1)[err] Exanpl e L

(R, S) - 3- Hydr ox 3 chl orophenyl )propionic acid 5 Prepared according to
t he nethod de 9r9|'”6 7in Exanpl e E above starting Wi t h PCT/SE97/00989

3- 0x0- 2- (3-chl orophenyl ) propionic acid ethyl ester. [err] HHNMR (300
MHz; CDCl[err]): [err] 7.34- 7.30 (m 3Hg 7.21 (dt, 1H); 5.67 (b, 2H);
4.15 (dd, 1H); 3.87 (m 2H 10 Example M

3- Hydr oxy- 2- ( 3,Examplé B i f | uor omet hyl ) phenyl ) pr opi oni ¢ acid Pr epar ed
according to t d J Exarrpl e E above starting wth

3- 0x0- 2-( 3, 5-bi acacid et hyl ester. 15

3 pydr oxy- 20%3%%%%? i wf%#?é Sl Extmle e, saping

g Eromf);mt Rlysls ?Tgegmﬁoa%x(r{sl&mfthoxyﬁamymwxmﬁé a&&eﬂm stéxan' Sf’;e (13.6 g;
o g, nol mmol) in

Cllerr] was refluxed for 2 hours. The resultant mxture was cool ed,

Starting mater ARG 00 MR TEHED BTt B ad BIEDE @7,

3.85-3.75 (m, 2H); 3.75 (s, 6H)

Example Q

o (R.5)-3-Hydroxy-2-(3.4-methylenedioxyphenyl)propionic acid
Prepared according to the method described in Example E above, starting

with 3-oxo0-2-(3,4-methylenedioxyphenyl)propionic acid ethyl ester.

'H-NMR (400 MHz; CDCL,): & 6.78 (s, 1H); 6.73 (s, 2H); 5.95 (s, 2H);
s 4.08 (dd, 1H); 3.78 (m, 2H)

Example R
R.S)-3-Hydroxy-2-(1-naphthyl)propionic acid

Prepared according to the method described in Example E above, starting

20  with 3-oxo0-2-(1-naphthyl)propionic acid ethyl ester.
LC-MSm/z 215 (M - 1)

Example S
s (R.S5)-3-Methoxvphenyl-CH(CH,OTBDMS)YCOOH

(1) (R.5)-3-Methoxyphenyl-CH(CH,OTBDMS)YCOOTBDMS
Imidazole (6.7 g; 97.8 mmol) and TBDMS-CI (7.4 g; 48.9 mmol) were

added to a solution of (R,S)-3-hydroxy-2-(3-methoxyphenyl)-propionic acid
30 (4 g; 20.4 mmol; from Example E(ii) above) in DMF (20 mL). The



[err]H—NNR(4OO MHz; CDCl[err]): [err] 6.82 (s, 1H); 6.77 (s, 1H); 6.68 (s,
H)

4. 47 (s, 2H) 3.82 (s, 3H); 2.37 (s, 3H 30 WD 97/ 46577
PCT/ SE97/ 00989 37 (i)
3- Met hoxy- 5- net hyl phenyl acetonitrile To a sol ution of
3- br ononet hyl - BHEp8F ani sol e (17 g; 0.008 nol; from st PCBI78M98Y e)
in DVBO (25 nL) was added NaCN (8.2 g; 0.16 nol). The m xture, which
becanme very warm upon the addition of thed4dyanide, was 5 left to cool to
room tenperature over 1 hour. CH3CN (25 nlL) was then added, and the
m xture refl uxed réantion nhixture Wk etitrediat foom teinpieratarevias 3 days Watee M5 119t ed,
wat er (200 nL) was ded nd .t he resul tant soléﬁlo extract ed 3
times with ether Waf 64%%@9 ¢ GUKUES WRs SBtrag Wﬁ%%@ﬂles with gihers Thet e

e (L) St SHROBGEIL ARS8 Vi o KO 8eL T, 2,

title product a ch was use

in the next st ep NaHCO,/aq hsd whtdr%cl(@&()s@gzand%ﬁfddl )I‘he[cﬁidd r@dt?& (s,
1H); 6.67 (2s, %37% S 2.33 (s. 3m)
(iii) 3-Met hoy- 58-53t8\A8%h &\ léféhw eilhayag use m/th%amtst@mvathout further

3- met hoxy-5-net h cetonitrile (9 g; 0.06 nol; from step (ii)
above) and KCH (31'31}9%@&%3@ nol) in 150 nlL of Water:i-PrO—| (2:1) was

heated while stirri ng in an autoclave at 120[err] C overnight and then at 20
roomtenperature for 2 days. The reaction m xture was concentrated and

extracted with etHeNMm'f@OaMIr&o@)@b)ﬁ& 2R <t, A ) 6:90el, dBE); 6:88r @st HE);t wi ce

(Nl et 1150{ er 1) S ao b AP B i 560 30 SRR Vine 200 Beio PR &1 o
treated with gct o\mt@d6ggrbgg (dfgj.}gq;ggi(daaql) evaporated to yield the
sub-title 25 conpound as yellow crystals.

(1) (R,S)-3-Methoxyphenyl-CH(CH,OTBDMS)COOH
A mixture of (R,S)-3-methoxyphenyl-CH(CH,0TBDMS)COOTBDMS (8.0

g; 18.8 mmol), K,CO, (6.25 g; 45.2 mmol), MeOH (120 mL) and H,O (40
1s  mL) was stirred at room temperature overnight. After concentration, the
aqueous layer was washed with ether, acidified with citric acid and
extracted three times with ether. The combined organic phases were
washed with H,0, dried (Na,SO,) and evaporated to give 5.0 g (87%) of
the sub-title compound as a yellow oil.
20
'"H NMR (400 MHz; CD;OD}: & 7.21 (t, 1H); 6.89 (s+d, 2H); 6.82 (m,
1H); 4.86 (b, 2H); 4.13 (dd, 1H); 3.76 (s, 3H); 3.8-3.7 (m, 2H); 0.86 (s
9H); 0.02 (d, 6H)

235 Example T

R.S)-3-Hydroxy-2-(3-Boc-aminophenyl)propionic acid

(i) 3-Aminophenylacetic acid ethy] ester
A solution of m-aminobenzoic acid (3.0 g; 19.8 mmol), and H,SO, (conc.;

30 2mL) in EtOH (abs.; 20 mL) was heated for 3 days at 75°C. The solution



[err]H-NWVR (300 MHz; CDCl[err]): [err] 6.68 (s, 1H); 6.63 (s, 2H); 3.78 (s,

3H); 3.58 (s, 2H); 2.31 (s, 3H 30 WD 97/ 46577
PCT/ SE97/ 00989 38 (iv) Ethyl
3- et hoxy- 5- net hyl phenyl acet at e To a solution

3- met hoxy- 5-wewv#¥aspheny| acetic acid of (8.1 g; 0.045 nol; FPCUSERYMHIst ep
(iii1) above) in EtOH (100 nm.) was added Herr]SOerr] (conc.), and the
solution was left to stand for 40 hours.42The reaction m xture was 5
concentrated, and the crude product was partitioned between water and

et her. The or gavasccéonmgairateds aqneddeu@Ct(h, Nwlcﬁded; Jahd gthanmhixvatecwasdr i ed

conpound  SaSER il GP (60 ). 3eroremiRAC GO e B | [or ]
6.71 , 1H); c 1 3H);
IETS A 598 00 o il e 29 gl of e il

3- 0x0- 2- ( 3- et eompobndret hyl phenyl ) propi onat e To a solution of ethyl
3- met hoxy- 5- net hyl phenyl acetate (3.0 g; 14 nmol; 15 fromstep (iv) above)
and ethyl férmate (1.9 g; 26 mmol) in ether (75 nl) was added Na (0.39

Cabs.; "0, 24 ) MR (P Mg TR LT {ﬂ?’néﬁ‘%ar s 682 i gea

ether (100 nl) .98 @ (B);d.15 2 RMRIE6S WItIH); B2 &l 0H)Y 1285t 3H) di ssol ved.
The aqueous phase %s cz)l I ec?ﬂd Mgm di ?med )to pH@Z ?P—Ié/a% 20) and

extracted with ether. The organi c phase was washed with NaHCO err]/ aq,

i 0,
dried (haler 1) 5 Stbh.os AR RANRIRL ] Quif Gl 2 9 (59%9 of the sub-titie

10 A solution of 3-aminophenylacetic acid ethyl ester (1.9 g; 11 mmol; from
step (i) above) and Boc,0 (2.3 g; 11 mmol) in THF (50 mL) was stirred
at room temperature overnight. The resultant mixture was concentrated,
and HCV/aq was added. The aqueous mixture was extracted with ether, the
organic layer washed with water, dried (Na,SO,) and concentrated to give

15 2.5 g (84%) of the sub-title product.

'H-NMR (400 MHz; CDCl,): 6 7.33 (s, 1H); 7.24 (dd, 2H); 6.96 (m, 1H),
6.50 (b, 1H); 4.15 (q, 2H); 3.58 (s, 2H); 1.53 (s, 9H); 1.26 (t, 3H)

20 (iii) 2-((3-Boc-amino)phenyl)-3-oxo-propionic acid ethyl ester
To a solution of 3-(Boc-amino)phenylacetic acid ethyl ester (2.4 g; 8.6
mmol; from step (ii) above) and ethy! formate (1.1 g; 15 mmol) in dry
ethyl ether (60 mL) was added Na (0.34 g; 15 mmol) in small pieces. The
mixture was cooled on an ice bath, whereafter 0.15 mL of abs. EtOH was

25 added. The reaction mixture was stirred at room temperature for 3 days.
Ethyl ether:EtOH (50:5 mL) was added to the grey slurry so formed, the
solution was stirred for a while and water was added until a clear, yellow
solution was formed. The phases were separated, and the organic phase
was extracted once with H,O. The aqueous phase was acidified with 3%

o aq. HCI to pH 2, whereupon a white precipitate was formed. A small



[err]H-NWR (300 MHz; CDCl[err]): [err] 12.12 (d, 0.5H); 7.31 (d, 0.5H);
6.62 (bs, 25 2H); 4.26 (q, 2H); 3.80 (s, 3H); 2.35 (s, 3H); 1.33 (t, 3H)

(vi) Ethyl 3-hydroxy-2-(3-methoxy-5-nethyl phenyl)-propi onate A stirred
solution of ethyl 3-oxo-2-(3-nethoxy-5-nethylphenyl)propionate g@ 9 g;
8.1 mol ; fronWQ¥H6FR) above) in MeOH (50 nl) was cool ed to PF/SEITBPSES

NaBH4 (0.61 g; 16 nmol) was then added in portions. The m xture

WO 97/ 46577 43

PCT/ SE97/ 00989 39 was
stirred for 3 houpsrtian oflBrineowaspdded fid et equeoms ntixrare sl edtractad with

resul tant m xture concentrated. The, agqueous Rhase S tracted wi.th

Et OAc, the organi ?:tﬁ%ﬂ%@%t' RELHE Bhage Was ¥ pghe VHF*}V\gﬂH?’ﬁ;{aﬁr@ﬁ% #%d) and
evaporated to yie 0 sy Lid b 40 VR
(300 MHz: CDC [erb%’:gog)eg'ﬁ a%f%?%“s‘,ﬂi&‘%ﬁ éﬁ%?p‘%@&@%gjsﬁé/&)sw%‘gﬂ%é\l
4.3-4.05 (m 3H); as3a&léan browhish20iBOwhish Wi purk. éhdugh todlsk without furthéy

3- Hydr oxy- 2- ( 3- net hoxy- 5- net hyl phenyl ) -propionic acid 10 A sol ution of

et hyl 3-hydr oxy- 2P¥rBiéatioRoxy- 5- met hyl phenyl ) - pr opi onat e (1.7 g; 7.1

mol ; fromstep (vi) above) and NaCH (7.0 g, 180 nmmol) in 200 nmL
MeOH Herr]O (1:1) was stirred at roomtenperature for 2 hours. The

reaction mxture wWRNMRE300MHENCDE! S0 7Wa@h e HWTO(re! ). @6'tb,agidigf3 ed.
The resulting m xture was extracted 3?€m§'ce with me(r, anyd tth con)’gi ned 15

organi c | ayers wefm 2E¥hbd (s 2H); el én, 3 ied (Na[err]SdJerr]), and
evaporated to yield 1.47 g (98%. [err] HHNMR (300 MHz;
CDCl[err]): [err] 6.70 (s, 1H); 6.66 (s, 1H); 6.65 (s, 1H);

10 (iv) (R.S)-3-Hydroxy-2-(3-Boc-aminophenyl)propionic acid
Prepared according to the method described in Example E above, starting
with 2-((3-Boc-amino)phenyl)-3-oxo-propionic acid ethyl ester (from step

(i1i) above).

s 'H-NMR (300 MHz; CDCL): 5 7.25 (m, 3H); 6.95 (d, 1H); 6.55 (b, 1H);
4.15 (m, 2H); 1.50 (s, 9H); 1.20 (t, 3H)

Example U
R S$)-3-Hydroxy-2-(3-(Boc-methylamino)phenylpropionic acid

20
(i) 3-(Formylamino)phenylacetic acid ethyl ester
A solution of 3-aminophenylacetic acid ethyl ester (3.0 g; 0.017 mol; from
Example T(i) above), and formic acid (1.5 g; 0.034 mol) in
diisopropylether (150 mL) was refluxed with a Dean-Stark trap overnight.
25 The solution was concentrated to dryness, dissolved in ether and washed
with diluted HCI to remove remaining starting material. Drying (Na,SO,)

and concentration yielded the sub-title compound (3.1 g; 89%).

'"H-NMR (300 MHz; CDC,): & 8.65 (d, 1H); 8.40 (b, 1H); 7.45 (m, 1H);
% 7.25 (m, 1H); 7.05 (m, 2H); 4.15 (m, 2H); 3.55 (s, 2H), 1.30 (m, 3H)



4.12 (dd, 1H); 3.85-3.75 (m 2H); 3.75 (s, 3H); 2.32 (s, 3H 20

Exanple O (R S) - 3- Hydroxy-2- (2, 5-di net hoxyphenyl ) propi onic acid
Prepared according to the nethod described in Exanple E above, starting
Wi th 3-o0xo0-2-(2, 5-di met hoxyphenyl ) propionic acid ethyl ester. 25

[err] H-NVR (4009M#6577 CDCl [err]): [err] 6.89 (d, 1H); 6.85 (&CT/EE)0088978
(dd, 1H); 4.86 (broad, 2H); 4.14 (dd, 1H); 3.98 (dd, 1H); 3.78 (s,
3H); 3.72 (s, 3H); 3.67 (dd, 1H) a9 WO 97/ 46577

PCT/ SE97/ 00989 40 Exanpl e P

(R, S) - 3- Hydr oxy{i2} rlami bicgli pEidpsthyll &terci d Pr epar ed

according to the t hod gescrl bed in Exarép E above, starting wth
3- 0x0- 2- (3, 5- di AetHEHPALPRrARSAERstBrsulph Cdméﬂﬂ% (dtiw THF;20 mL) fwasr | H- NVR

(400 Mz, E?E]G [Zggiaédét_%éﬁz ddc %%%hﬁi%n @.Sfoﬁpg%éﬁ@p%Hrlylaéeu%s"aélg bingt
(R S) - 3- Hydr oxyestef 344 dgmowmenefbr@&ng(graﬂo)/@mmml(éryaqud mL) and¥hgpar ed

according to the netho escribed in above, “starting W th
3- 0x0- 2- (3, 45 neteagtion Sikkxs pas stitryd faspl hﬂurc Theireswhtahysoletorewas poured

[2(I?|; "THNVR (400 M4 (O A& Ldd the[rgxxt&reqef?gfog s ml_rQutes wheréaﬂer it was5 % (s,

washed with ether to remove unreacted material. The aqueous solution
was made alkaline (NaHCO,) and extracted with ether (3 times). The
combined organic phases were washed with water, dried (Na,SO,) and

to  evaporated to yield 3.0 g (78%) of the sub-title compound.

'H-NMR (300 MHz; CDCL,): & 7.10 (t, 1H); 6.60 (d, 1H); 6.50 (m, 2H),
4.10 (g, 2H); 3.50 (s, 2H); 2.80 (s, 3H); 1.20 (1, 3H)

15 (iii) 3-(N-Boc-methylamino)phenylacetic acid ethvl ester

A solution of 3-(methylamino)phenylacetic acid ethyl ester (3.0 g; 0.016
mol; from step (ii) above) and Boc,0 (3.4 g; 0.016 mol) in THF (100 mL)
was stirred at room temperature for 12 days. The resultant solution was
concentrated to give the sub-title compound (4.9 g; quantitative).

20
'H-NMR (300 MHz; CDCl,): & 7.25 (d, 1H); 7.10 (m, 3H); 4.15 (q, 2H),
3.60 (s, 2H); 3.25 (s, 3H); 1.45 (s, 9H); 1.25 (t, 3H)

(iv) 2-((N-Boc-methylamino)phenyl)-3-oxo-propionic acid ethyl ester

2s  Prepared according to the method described in Example T(iii) above from
3-(N-Boc-methylamino)phenylacetic acid ethyl ester (2.0 g; 6.8 mmol;
from step (iii) above) yielding 1.6 g (73%) of sub-title product.

'H-NMR (300 MHz; CDCl,): 6 12.15 (d, 0.5H); 7.74 (s, 0.5H); 7.25 (m,
30 4H); 4.2 (m, 2H); 3.26 (s, 3H); 1.46 (s, 9H); 1.29 (m, 3H)



15 4.08 (dd, 1H); 3.78 (m 2H) Exanmpl e R

(R S) - 3- Hydr oxy- 2- (1- napht hyl ) propi oni ¢ acid Prepared according to the
nmet hod described in Exanple E above, starting 20 wth

3- 0x0- 2- (1- napht hyl ) propi oni ¢ aci d et hyl ester. LCGM5 M z 215 M -
1)[err] VXeWMSEE S 25 (R S)- 3- Met hoxyphenyl - CH( CH er r ] BTH

(i) (R'S)-3-Mthoxyphenyl - CH( CH er r ] OTBDVS) COOTBDVS | m dazole (6.7 g;
97.8 mmol ) and TBDMS-Cl (7.4 g; 48.9 mvl4s were added to asol ution

of (R, S) - 3- hydr oxy- 2- ( 3- met hoxyphenyl )-propionic acid 30 (4 g; 20.4 mol;

from Exanpl e E(i(v) (A1\8elydroxiiH3¢Boc-aminophkayl)propionic aciﬂD 97/ 46577
PCT/ SE97/ 00989 reaction

m xture was sti riTepPPrad acesdingdnshs method despribed g Bxample & al?qye5stg5nng was
th dded dt t t
(e 026" and 100 Y AR PLSEo AR P OSD, T

NaHCO err]/aq angrowmisep,(idriabetelNa[err]SJerr]) and evaporated. The crude

product 5 (8.53 g; 98% of a yellow oil) was used in the next step w thout
further urification. [err]H NVR (400 MHz; CDCl[err]): [err]

TR I 38%5*%%%{5%??%5 (B BB 15 g DL V08t TS, (o

6H); 0.02 (d, 6'7&.05 (m, 1H); 3.80 (m, 2H); 1.40 (s, OH)

Example V
10 R.S)-3-Hydroxy-2-(3-chloro-5-methylphenyDpropionic acid

(@) 3-Chloro-S-methylbenzy! bromide
A solution of 5-chloro-m-xylene (14.06 g; 0.1 mol), NBS (17.8 g; 0.1 mol)

and AIBN (1.1 g; 6.7 mmol) in CCl, was refluxed for two hours. The
15 resultant mixture was cooled, and the solid material formed was removed

by filtration. Concentration yielded the sub-title compound (17.9 g; 80%).

'H-NMR (400 MHz; CDCl,): & 7.20 (s, 1H); 7.11 (s, 1H); 7.09 (s, 1H);
4.41 (s, 2H); 2.34 (s, 3H)
20
(i1} 3-Chloro-5-methylphenylacetonitrile
A solution of 3-chloro-5-methylbenzyl bromide (17.6 g; 0.8 mol; from step
(1) above) and NaCN (8.2 g; 0.16 mol) in DMSO (25 mL) was prepared.
The resultant, rather warm, mixture, was cooled slightly and then stirred
35 at room temperature over | hour. CH,CN (25 mL) was then added, and
the mixture refluxed for 1 hour. After cooling, water (200 mL) was added,
and the resultant solution was extracted 3 times with ether. The combined
organic phase was washed 3 times with water, dried (Na,S0O,), and
evaporated to give 16.6 g (80%) of the crude sub-title product, which was

50 used without further purification in the next step.



(ii1) (R S)-3-Mthoxyphenyl - CH( CH[ er r] OTBDVS5) COCH A m xture of

(R S) - 3- net hoxyphenyl - CH( CH[ er r ] OTBDMS) COOTBDMS (8. 0 g; 18.8 nmmol),
KlerrJCJerr] (6.25 g; 45.2 mmol ), MeOH (120 mL) and Herr]O (40 15 nl)
was stirred at roomtenperature overnight. After concentration, the
aqueous | aye™QF4FHshed with ether, acidified with citric BET/SES3Gep8Y
extracted three tinmes with ether. The conbi ned organi c phases were
washed with Herr]O dried (Na[err]SO er4d) and evaporated to give 5.0 g
(879% of the sub-title conpound as a yellowoil. 20 [err]H NMR

(400 MHz; CD[ er FrBMR (60 NiHz; EDQL); 5144 (ﬁ 189); Gsmd(s ZH) 78488, (HY);

519::{)') g:ggggz %9(;12%%&2% 15%376(5 3H); 3.8-3.7 (m 2H): 0.86 (s,

(R’ S) - 3- Hydr oxy- 2- ( 3- Boc- am nophenyl ) propi onic acid (1)
3- Ami nophenyl acetic acid ethyl ester A solution of mam nobenzoic acid
(3.0 g; 19.8 mft)3-Colntof-metfiiemntabesicania ; 30 2 ni) in EtOH (abs ;20

m.) was heated for, g f‘t 75[ err{C The sol ution WO 97/ 46577
PCT/ SE97/ 00§89 A mxxture ~Chloro-5-methylphenylacetonitrile (13.3 g; fiom step (iYas

concentr at ed, S0 ur. extracted
with ether (soa‘gg?é)% ”\% Iayg‘%% in %@ﬁ‘ 8%# t@#ﬁi@ 1) wasq, j ed
(Na2SO4) and C(bueatedtwlateadtrhﬁg ¥h @h Quidchive af 8204C 8ferhipht aﬂéptﬁéntah%o

compound. 5 [err]H-NVR (400 MHz; CDCl[err]): [err] 7. TH) 6.77

(d, 1H); 6.62 (emperpfure for2 @EgTbem P@I){ wag. evBpgrgieddy; th@reﬁﬁmjdhr“’z‘ds) 3.52
(s, 2H), 1.25 (a&dlﬁ)’é_& (6M HCIS' | )pﬁ 5 g)@raré?gdogeg%l ace Cetlzliecrl dTetehyI ester

1o combined organic layers were washed twice with water, dried (Na,S0,),

and evaporated to yield the sub-title compound (10.4 g; 70%).

'H-NMR (400 MHz; CDCL,): 6 7.09 (s, 2H); 6.97 (s, 1H); 3.57 (s, 2H);
2.18 (s, 3H)
15 FAB-MS mvz 366 (M - 1)

(iv) Ethyl 3-chloro-5-methylphenylacetate
A solution of 3-chloro-5-methylphenylacetic acid (5.0 g; 27.09 mmol; from

step (iii) above) and H,SO, (conc.; 0.1 mL) in EtOH (25 mL) was refluxed
20 overnight. The solution was concentrated, and the resultant mixture
digerated in Na,CO, solution (75 mL). After extraction with ether (2 x
75 mL) the combined organic phases were washed with brine, dried

(Na,SO,), and evaporated to yield 4.92 g (85%) of the sub-title compound.

25 'H-NMR (400 MHz; CDCLy): & 7.07 (s, 1H); 7.08 (s, 1H); 6.97 (s, 1H);
4.15 (g, 2H); 3.54 (s, 2H); 2.31 (s, 3H); 1.25 (t, 3H)

(v) Ethyl 3-oxo0-2-(3-chloro-5-methylphenyl)propionate

Prepared analogously to the method described in Example N(v) above from

3  ethyl 3-chloro-5-methylphenylacetate (4.89 g; 23 mmol; from step (iv)



10 A solution of 3-am nophenylacetic acid ethyl ester (1.9 g; 11 mml; from
step (i) above) and Boc[err]O (2.3 g; 11 mmol) in THF (50 nL) was stirred
at roomtenperature overnight. The resultant m xture was concentr at ed,

and HCl/aq was added. The aqueous mixture was extracted with ether the

or gani ¢ Iayer WOSREESTNi th water, dried (Na[err]SOerr]) and CSTEERT3%ed to
give 15 2.5 g (84% of the subtltle pr oduct . [err] HHNWMR (400 MHz;
CDCl[err]): [err] 7.33 (s, 1H); 7.24 (dd, 42H); 6.96 (m 1H), 6.50(b,
1H); 4.15 (q, 2H); 3.58 (s, 2H); 1.53 (s, 9H); 1.26 (t, 3H) 20 (iii)

2- ((3- Boc- ani no) mhews), etgd dammgse (Bidopj é1dcinthad) lapd Nx(@63 g; 27.Ganmobol ution

of 3-(Boc-am no)p | acetjic acid et hy st er .4 g; 8. ol ;. from
step (ii) above) agaﬁ‘ygt spell fyppalie d(leﬁ‘yz,cthﬁ(%éﬁ{}ﬁ) ‘Pﬁ‘%’gy?"‘l g (6%% et her
(60 nmL) was adde 3 al |l m’ ture
was cool ed on anqll]%%%g?%?m\g\ﬁer ea#]IlD %%aﬁi%hg%oqggggﬁglgﬁm%‘sﬂ a%ded.
The reaction m xture was sti rred at roomterrperature for 3 days. Et hyl

ether  EtOH (50:5 m) was_added rey sl so formed, the
sol ution was stirPddMR (540 Mﬁz,éﬂaﬁb) vsgtlérz %&ﬁd@@@ GniH); 308 1(@aHDsyel | ow

I f T d i h
was extracted ondd AT Berre e S EEAT #al b 0% R M TR 306 30
aq. HO to pH 2, pARMYRREZ za_ggvvgug@\,prqyl pitate was fornmed. A snall
WD 97/ 46577
PCT/ SE97/ 00989 43 portion of
bri ne was added ?nq ! et hyl
ité

ether. The organ st 5P} DR dri ed
(Na[err] SO ery]) P@éysbr@d/a&%&hg% tﬁ@”‘xﬁeﬁx\é@ &héﬁ&dﬁﬁ@i&ﬁ{ 14 £ dbve 643inpas

i sol at ed as a clear brownish oil, which was pure enough to use without
further 5 purwith ethtyl Groxo-2-(3-chldresSrinkethiiyiReagl)proptdnateCEbime step) (v)[ err ]
7.4 (m 3H); 7.0agror},e)1l-l); 6.6 (b, 1H); 4.3 (m 2H); 1.5 (s, 9H); 1.3
(m 3H '

'H-NMR (400 MHz; CDCL): & 7.12 (s, 1H); 7.10 (s, 1H); 6.98 (s, 1H);
s 4.12 (m, 1H); 3.82 (m, 2H); 2.30 (s, 3H)

Example W
R S)-3-Hydroxy-2-(3.5-dimethoxyphenyl)propionic acid

20 (i) Ethyl 3,5-dimethoxyphenylacetate
A solution of 3,5-dimethoxyphenylacetic acid (2.0 g; 10 mmol) and H,SO,

(conc.; 0.2 mL) in EtOH (50 mL) was refluxed overight. The solution
was concentrated, and the resultant material was dissolved in aqueous
NaOH (1M). After extraction with ether (2 x 75 mL), washing of the
25 combined organic phase with brine, drying (Na,SO,) and evaporating, 2.0

g (88%) of the sub-title compound was obtained.

'H-NMR (400 MHz; CDC1,): & 6.46 (d, 2H); 6.38 (t, 1H); 4.17 (g, 2H);
3.71 (s, 6H); 3.55 (s, 2H); 1.27 (¢, 3H)

30



10 (iv) (R S)-3-Hydroxy-2-(3-Boc-am nophenyl ) propionic acid Pr epar ed
according to the nethod described in Exanple E above, starting wth

2- ((3-Boc-am no) phenyl ) -3-o0xo-propionic acid ethyl ester (fromstep

(1ii) above). 15 [err]HNWR (300 MHz; CDCl[err]): [err] 725|§5§7 3H) ;
6.95 (d, 1H) ;W@HESTh, 1H); 4.15 (m 2H): 1.50 (s, 9H) PCIS H‘%’%” 3H)
Exanple U (R S) - 3- Hydr oxy- 2- ( 3- (Boc- net hyl am no) phenyl ) propi onic acid
20 (1) 3-(Fornyl am no) phenyl acetic a8 d et hyl ester A sol ution of
3-am nophenyl acetic acid et hyI ester (3 0 g; 0.017 mol; from Exanpl e
T(i) above), an(i)fz topiohic agid ethylegieri sopr opyl et her

(150 1) v ohlied, wblods 553 Py gy Sa L Bl cfim. S8 "
diluted HJ to ¢ 1@@)/&051 1Y SQimEdbkidiftn Bl ahlcT 03;?8\/9 Hﬂ%'}}kﬁ{ §t1:;§q err])

and concentration yielded thé sub-tit npoun

[err] H NVR ( 300(iMabovelDaklding B)¢ gl @i194) 8f e {ub- tnl&-l))roc&cﬂ&s (@cledtbil, 7. 45 (m
1H); 30 7.25( _il—l); 7,05 (m 2H. 4.1_5(@ H: 3.55 (s, 2H), 1.30 (m
3H) yc gSmystallized slowly on standing. The product was pure enough to

PCT/ SE97/ 00989 44 (i)
3- (Met hyl am no) ﬁ%@ﬁ‘} %lf:te rther E‘m lcat“ﬁm mes eFXt step. A sol ution of

bor ane- di net hyl sul phi de corrpl ex (2Min THF;, 20 nL) was added to an ice
cold sol ution of &bﬁlfor Iam no) phenyl acetic acid ethyl ester (4.1 g;
0.02 mol; from $-BMRi(FOQ e C 1;)H§7(2:ﬁ§m 111®D6rﬁ_®(rmnw1 427 (q, 2H);

3.75 (s, 6H); 1.30 (t, 3H)

10

(i) (R.S)-3-Hydroxy-2-(3,5-dimethoxyphenyl)propionic_acid

Prepared according to the method described above in Example E from

with 3-0x0-2-(3,5-dimethoxyphenyl)propionic acid ethyl ester (from step
(ii) above)

15
‘H-NMR (300 MHz; CDC1,): 8 6.44 (s, 2H): 6.39 (s, 1H); 4.12 (m, 1H);
3.76 (m, 8H)

Example X
20 (R.S)-3-Hydroxy-2-(2-chloro-5-(Boc-amino)phenyl)propionic _acid

(1) 2-Chloro-5-(Boc-amino)benzyl alcohol

To an ice-cold solution of S-amino-2-chlorobenzoic acid (9.0 g; 33 mmol)
in THF:DMF (200 mL; 1:1) was added TEA (4.0 g; 40 mmol), followed
25 by isobutyl chloroformate (5.4 g; 40 mmol; added dropwise). The mixture
was then stirred for another 30 minutes, the white precipitate formed was
removed by filtration, the filtrate was cooled to -15°C, and NaBH, (3.8 g;
100 mmol) and water (20 mL) were added. After 15 minutes, water (200

mL) was added and the solution was stirred at room temperature for 1

3o hour. After evaporation, the residue was dissolved in MeOH. Filtration and



5 reaction mxture was stirred for 1 hour. The resultant solution was
pour ed onto diluted HO and the m xture left for 15 m nutes,
whereafter it was washed with ether to renove unreacted material. The
aqueous sol ution was nmade al kaline (NaHCO err]) and ext Ld
ether (3 tine¥RITRE7 conbi ned organi c phases were mshe‘%ﬁﬂoﬁt er,
dried (Na[err]SOerr]) and 10 evaporated to yield 3.0 g (78% of the
sub-titl e conpound. [err] H-NVR (3089MHz; CDCl[err]): [err] 7.10 (t,
1H); 6.60 (d,” 1H); 6.50 (m 2H) 4.10 (q, 2&%’; 3.50 (s, 2H); 2.80 (s,
)

3H): 1.20 (t, 3Hponcengation| gaves tiav-mude meednget awhich) pesnpimfied by st et hyl

0 0016 " “mofhiiuiepty (e CHOCMEIH G i B s 22 8087 ol
in THFE (100 nmL) ¢4e suB’-‘ﬁﬁe%Bh@Bﬁﬁ’d.at roomtenperature for 12 days. The

resultant sol ution was oncentrated to give the sub-title conpound
(4.9 g; quantitative). 20 [err]HHNMR (300 MHz; CDCl[err]): [err] 7.25
d, 1H,; 7.10 , 5 : . 60, (s, ; 5 ,, 3H; 1.45
251 9::?); 1. 25 sE{n}Hé]la;'fR ?5010 N{P&;) l): 6 7.4% (s, IIS); 7.5‘}_|%m, %H%, 6%% (s, 1|_I|-)I);

2- ((N- Boc- net hyl gmgan nyl - -propionic acid ethyl ester 25 Prepared
according to thea%ﬁ%%@géggzéégﬁ?n Exanple T(iii) above from

3- (N-Boc- net hyl am no) phenyl acetic acid ethyl ester (2.0 g; 6.8 mmol;
fromstep (iii) above) yielding 1.6 (73% of sub-title product.
[err] H NVR (300 Kik2- = n 0.5H); 7.74 (s, 0.5H);

a
2o (m 30 4M) ot Bbothbento 8t 5 2niothls:(Bocinind)beRt) atboriol (74g; 3"

PCT/ SE97/ 00989 29 mmol; from step (i) above) in CH,Cl, (100 mL) waé%dded TEA 2.9 _
(R'S) - 3- Hydr oxy- 2- éS- Boc- ani nophenyl ) pr z£| onic acid Prepar ed according
to the method degc?@P memolnfatioargd by Msbb(4.8 g, Pammikiqadded dropwise). After

stirring for 2 hours the resultant mixture was poured onto water. The

organic layer was separated, washed with water, dried (Na,SO,) and

concentrated to yield 10 g (100%) of the sub-title compound.

'H-NMR (300 MHz; CDC1,): § 7.50 (m, 1H); 7.40 (m, 1H); 7.32 (s, IH);
6.55 (b, 1H); 5.27 (s, 2H); 3.05 (s, 3H); 1.50 (s, 9H)

(iii) (2-Chloro-5-(Boc-amino)phenyvl)acetonitrile

20 To astirred solution of 2-chloro-5-(Boc-amino)benzyl mesylate (from step
(it) above) in DMSO was added NaCN (2.9 g; 60 mmol), and the solution
was stirred at room temperature overnight. The mixture was poured into
water (300 mL) and the water suspension was extracted with ether (4 x 50
mL). The combined organic layers were washed with water, dried

25 (Na,S0O,), and concentrated.  After flash chromatography (Si-gel;
heptane:EtOAc (8:2)), 5.2 g (65%) of the sub-title compound was

obtained.

'H-NMR (300 MHz; CDCL): & 7.52 (d, 1H); 7.35 (m, 2H); 6.50 (b, 1H);
3 3.80 (s, 2H); 1.50 (s, 9H)



wi th 2-((N-Boc-net hyl am no) phenyl ) - 3- oxo-propionic acid ethyl ester

(fromstep (iv) above). 5 [err]HHNMR (300 MHz; CDCl[err]): [err] 7.25
(m 1H); 7.15 (m 3H); 7.05 (d, 1H); 4.05 (m 1H); 3.80 (m 2H); 1.40
(s, 9H) Exanpl e V 10

(R 'S)-3- Hydro‘k’?ﬁilg%? 2 chl or 0- 5- met hyl phenyl ) propi oni ¢ acid  PCT/SE97/qogss

3- Chl or o- 5- net hyl benzyl brom de A sol ution of 5-chloro-mxylene (14.06
g; 0.1 nmol), NBS (17.8 g; 0.1 nol) #hd AIBN (1.1 g; 6.7 mol) in
Cl[err] was refluxed for tvvo hours The 15 resultant mxture was cool ed,
and the solid 3-6hlc O el f||trat|on Concentration
yi el ded the su |t| olgel ]H-NI\/R(400I\/Hz
cDA [err]): [e?ﬁ ‘S'Bg‘t"é ?u@j"h(‘ 15(19(1?%“‘?1 °)P‘$“dba%“§°mm? (528 W41 (s,

2H); 2.34 (s, 3dmolOfrom ste qu)) §b<9% g’ﬁgﬁﬁﬁp E@Q%Ba?fr?o?’ayldde?ﬁ step g

sol ution of 3-chl oro-5- net benzyl

(i) above) and K@EN(faz;289 ;mtﬁotlua and|the lsnluBNBGvéQSeﬂm;aedV\aﬁerﬁ%ﬁpar'ﬁ%
The resul tant, rather vvaroi% mxw&] was cool ed slightly and then stirred
25 at room% en‘BBﬁt%'ieu?”és PEqUERiE)() conegtza ewatelzt {50hvasLyt hel) amitled, and

Che M ure. 1 oTbUeRE) ot aflA8s. 64 egqgg fred'B S0 200 Npuas. added.

and the resultant *Sol ution was extrac W& nbi ned

organi ¢ phase vevapuasiikdhd watdreghavé Was Wadshed vatm 8thef Wﬁb@ﬁ@h%i%é g and
evaporated to give 16, GJ‘P(EJ (80% of the crude sub-title product, I ch was

30 used witholRcidigWite u@hlreaaarndowtmtqdhthheﬁuom €p.x 30 mL). TheAD

97/ 46577
PCT/ SE97/ 00989 combined organic layers were washed with water, dried (NGZSO) and

[leDrr] H NVR {40 GolvberitratdX)yli€laing) 2.8 [gr5086) Toflthe (s8b-titd) cordpobmd(S. 1H): 7.04 (s,
'H-NMR (300 MHz; CDCL,): & 7.40 (b, 1H); 7.26 (s, 1H); 7.21 (d, 1H);
6.55 (b, 1H); 3.77 (s, 2H); 1.50 (s, 9H)

15 (v) Ethyl (2-chloro-5-(Boc-amino)phenyl)acetate
To a solution of (2-chloro-5-(Boc-amino)phenyl)acetic acid (2.8 g; 9.8
mmol; from step (iv) above) in acetone (100 mL) was added K,CO, (2.1
g, 15 mmol). EtI (70.6 g; 150 mmol) was then added whilst the reaction
mixture was stirred and refluxed. The solution was concentrated, and the

20 resultant mixture was partitioned between ether and water (1:1; 60 mL).
The organic layer was separated, and the water layer was extracted once
with ether (30 mL). The combined organic phase was washed with water,
dried (Na,SO,), and concentrated to yield 3.0 g (98%) of the sub-title
compound.

25
'H-NMR (300 MHz; CDCl,): § 7.35 (b, 1H); 7.25 (s, 1H); 7.20 (d, 1H);
6.52 (b, 1H); 4.15 (q, 2H); 3.70 (s, 2H); 1.50 (s, 9H); 1.25 (t, 3H)

(vi) 2-(2-Chloro-5-(Boc-amino)phenyl)-3-oxo-propionic acid ethylester
30 Preparcd according to the method described in J. Org. Chem. 54, 3831



3.69 (s, 2H); 2.35 (s, 3H) (ti1) 3-Chloro-5-nethyl phenyl acetic acid
5 A mxture 3-chl oro-5-nethyl phenyl acetonitrile (13.3 g; fromstep (ii)
above) and KOH (17 g; 0.3 nol) in 150 nL of water:i-PrOH (2:1) was

heated while stirring in an autoclave at 120[err] C overni ght ?1’8%?%2&'98 at
room t enp®OOMER7 f or 2 days. The i-PrOH was evaporated &

remai nder was acidified (6MHA) to pH 2 and extracted 3 tinmes with
ether. The 10 conbined organic |ayers wer® washed twice with water, dried
(Na[err]SOerr]), and evaporated to yield the sub-title corrpound (10.4
g; 70%. [@Pﬁ?Hﬂw:z ethmg (RaqhloreSef qsranpxpomhényl])acpta@@ (39 gHpP:6 6. 97
(s, 1H); 3.57 (s,

(iv) Ethyl 3-chl OWB’-%— ﬁ%’?‘hvﬂ%ﬁv iE)e}”g?déng L. 6FAﬁ4dﬁ réf ffgirﬁu ftgtll\é pro%ﬂx[:te rrl

3- chl oro- 5-met hyl aheRYdapaRbivhisRiE Wiich veis ﬁm%ougplm usé Ftther withbBP (i 11)
above) and Herr]Sqerr] (conc.; 0.1 nl) in EtOH m.) was refluxed 20

over ni ght. The sopurificationas concentrat ed and the resul tant m xture
digerated in NaJerr]CJerr] solution (75 nmL.). After extraction with ether
(2 x 75 mM.) the conbined organic phases were washed with brine, dried

comount. 25 | EFRMRYGRO S M@DZFE o8 Hhr 6 6770 7430w 2 0g
(s, 1H); 6.97 (s,3H}))4.88 (s, 2H9; 435((@, 2B} 1.43.(549H)5.1.2H[t, 3H)31 (s, 3H); 1.25

(t, 3H (v) Ethyl 3-o0xo-2-(3-chloro-5-nethyl phenyl ) propi onat e
Prepared anal ogously to the nethod descri bed in Exarrpl e N(v) above from 30

et hyl 3-chl oro- 5- | D (iv)
VO 97/ 46577 (VR) X iShigP aild

PCT/ SEQ7/ 0098%  Prepared according to the method described above in Example E above

from 2-(2-chloro-5-(Boc-amino)phenyl)-3-oxo-propionic acid ethylester
(from step (vi) above).

'H-NMR (300 MHz; CDCL,): & 7.25 (m, 4H); 6.70 (b, 1H); 4.37 (m, 1H);
15 4.15 (b, 1H); 4.05 (t, 1H); 3.90 (d, 1H); 1.50 (s, 9H)

Example ¥
R.S)-3-Hydroxvy-2-(3-methvlphenvl)propionic_acid

0 (1) 2-(3-Methviphenyl)-3-oxo-propionic_acid ethylester
Prepared according to the method described in J. Org. Chem. 54, 3831

(1989) starting from ethyl 3-methylphenylacetate (3.0 g; 17 mmol),
yielding 2.5 g (72%) of the sub-title compound, which was pure enough
to use without further purification in the next step.

25
'‘H-NMR (300 MHz; CDCl,): 6 7.25 (m, 2H); 7.05 {(m, 3H); 4.30 (g, 2H);
2.40 (q, 2H): 1.30 (t, 3H)

(i1) (R.S)-3-Hvdroxy-2-(3-methylphenyl)propionic_acid

30  Prepared according to the method described above in Example E above



47 above), ethyl formate (3.3 g; 41.4 mmol) and Na (0.63 g; 27.6

nmol ; added in small lunps) in dry ethyl ether (50 nL) to yield 3.4 g
(61% of the sub-title compound as a clear oil which slowy
crystallised on standing. 5 [err]HNWR (500 MHz; CDCl [err]): [err] 12.2
(b, 1H); 7.28VQ874631) . 7.09 (s, 1H); 7.07 (s, 1H); 6.9RCESEYIPRERI 4 30
(g, 2H); 2.33 (s, 3H); 1.30 (t, 3H) FAB-M5 niz 238, 240 (M- 1)[err]
(vi) (R S)-3-Hydroxy-2-(3-chl oro-5-nmnmet hy§2ohenyl ) propionic acid 10 Prepared
according to the nethod descri bed i n Exanpl e E above, starting W th

et hyl 3-oxo- 2- (@mhl»-om—-%@mﬁﬁylmfcampx)opmm acid ethyf eser gfrom 6t lj)l)

U0 o oo GRURIRD (A o bl 5

Exanpl e "2 (R'S) - 3- Hydr oxy 2- (3, 5-di met hoxyphenyl ) propionic acid 20
(i) Ethyl 3,5-di net hoxyphenyl acetate A sol ution of
3, 5- di et hoxypHHnNmm@Nﬁez CHECLY: &7.20Qmm)) 7motrﬂ4[m1r]48ﬁ r'ihi)
(conc.; 0.2 ) 0 nmL) was refl uxed OVer ni ght he ‘sol ut
was concent rsat e3d30 ﬁﬁdzﬁhezﬁ'és(&l 3HBht material was dissolved in aqueous
NaOH (1M . After extraction with ether (2 x 75 nL), washing of the 25
combi ned organi c phase with brine, drying (Na[err]SCerr]) and evaporating,
2.0 g (88%xaeiplé 2 sub-title conpound was obtai ned. [ err] H NVR
(400 VHz ; CDCI[err] : [err] 646 (d, 2H); 6.38 (t, 1H); 4.17 (q, 2H);

.71 (s, 6H); 2R 2 th ropionic _acid

10 (i) Ethyl (2.5-dimethylphenyl)acetate
A solution of (2,5-dimethylphenyl)acetic acid (3.0 g; 18.3 mmol) and

H,SO, (conc.; 0.1 mL) in EtOH (40 mL) was refluxed over 6 days. The
solution was concentrated, ether (40 mL) was added, and the resultant
mixture was washed with Na,CO, solution (2 x 25 mL) and water (I x 25
ts mL). The organic phase was dried (MgSO,) and cvaporated, yielding 2.94
g (84%) of the sub-title compound a clear colourless liquid. Purity 97%.

'H-NMR (400 MHz; CDCl,): 5 7.08 (d, 1H); 7.02 (d, 1H); 7.00 (s, 1H);
4.17 (g, 2H); 3.61 (s, 2H); 2.33 (s, 3H); 2.29 (s, 3H); 1.28 (1, 3H)
20

(i1) 2-(2.5-Dimethylphenyl)-3-oxo-propionic acid cthyl ester

Prepared according to the method described in J. Org. Chem. 54, 3831
(1989) starting from ethyl (2,5-dimethylphenvl)acetate (2.92 g; 15 mmol;
from step (i) above) yielding 2.89 g (86%) of the sub-title product as a

2s  brownish yellow oil.

'H-NMR (400 MHz, CDCl,): é 12.00 (d, 1H); 7.10 (m, 2H); 6.92 (s, 1H);
4.25 (b, 2H); 2.33 (s, 3H); 2.18 (s, 3H); 1.25 (t, 3H)
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2- (3, 5- D net hoxyphenyl ) - 3- oxo- propi oni ¢ aci d et hyl ester Pr epar ed
according to the nmethod described in J. Og. Chem 54, 3831

from et hyl 3, 9OWHeR7hoxyphenyl acetate (2.0 g; 8.9 mol ; frorﬁ%T(S&S%O%gg
above) yielding 3.4 g (61% of the sub-title product as a clear oil, 5
which crystallized slowy on standing. THé product was pure enough to
use w thout further urlflcatlon i n the next step err] H NVR (500
MHz; CDd [ er r]) :(til)ef.$)-F-Horlrexy-2-2{5-dimettyighenyh acid;, 2H) ; 3.75
(s, 6H) 1.30 (t

(R S) - 3- Hydr oxy- 2?—2*?% %F?fé{%sa/%éwmrdsmr@ﬁfi@bm dn Examgle £ aboye

according to th t Pedh P%{ﬂ

3-0x0-2-(3,5-dine Efr oj;% 2%%?”@.’2& Po Ep%ﬁ%gﬂgq%?% 8 wtéég?’ (1)
above) 15 [enm]oHMﬂs(téiﬂﬁl)MHDVe)CD@dmgn]B)T g [85%] of thedtitiesprodit as6. 39 (s,
1H; 4.12 (m 1H); 3.76 (m 8H) Exanpl e X 20

(R'S) - 3- Hydr éxy-aQWbﬁe@ﬁW@P’é 5- ( Boc- am no) phenyl ) propi onic acid (i)

2- Chl or 0- 5- (Boc- am no) benzyl al cohol To an ice-cold solution of

5-am no- 2-chl orobenzoic acid (9.0 g; 33 nmol) in THF: DM (200 m; 1:1)
was added TEA ( 4HONWIR 4800vi¥i2, CDClt))owerh R, 11); 7sabd, MH)chloor(f@f ¢HyRte (5.4
g; 40 mmol ; added dropw se). The m Xture was then stirred for another
30 m nutes, the 4wt (m, BH3c3 FBt(at 6H):ok- 3B ds,\dD); 2.29 ¢seABled by filtration, the
filtrate was cooled to -15[err]C, and NaBH err] (3.8 g; 100 mml ) and
water (20 nmL) were added. After 15 m nutes, water (200 m.) was added
and the sol uty org 18tAAred at roomtenperature for 1 30 hour. After '
evaporation, the residue was dissolved in MeOH Filtration and

2-(4-Benzyloxy-3-methoxyphenyl)-3-hydroxy-propionic_acid

(1) Benzyl 4-benzyloxy-3-methoxyphenylacetate
Cs,CO, (17.88 g; 54.9 mmol) was added to a solution of homovanillic acid

is (2.0 g; 11 mmol) in CH,CN, whereafter BnBr (4.3 g; 24.15 mmol) was
added dropwise over 10 minutes. The mixture was refluxed overnight,
filtered through Hyflo and concentrated. The resulting mixture was
dissolved in EtOAc (100 mL), water (30 mL) was added, and the aqueous
layer was separated. The organic phase was washed with citric acid

20 solution (5%, | x 20 mL) and brine, dried (Na,SO,), and evaporated to
yield 4.25 g (quant.) of the sub-title compound.

‘H-NMR (300 MHz; CDC1,): § 7.43 (4, 2H); 7.34 (m, 8H); 6.82 (d, 2H);
6.74 (dd, 1H); 5.33 (s, 4H); 3.84 (s, 3H); 3.59 (s, 2H)

25
(i1) Ethyl 2-(4-benzyloxy-3-methoxyphenyl)-3-oxo-propionate
Prepared according to the method described in J. Org. Chem. 54, 3831
(1989) from benzy! 4-benzyloxy-3-methoxyphenylacetate (4.12 g; 11.4
mmol; from step (i) above) yielding 1.4 g (31.5%) of the sub-title product.
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concentration gave the crude product which was purified by flash

chromat ography (Si-gel, CHerr]CJ[err]:MOH (9:1)) resulting in 7.4 g (87%
of t he SWB91/467% conpound. 5 [err]HNWVR (500 MHz; EOCTSE¥Y0038p:

[err] 7.48 (s, 1H); 7.27 (m 2H); 6.58 (s, 1H); 4.74 (d, 2H); 1.52 (s,
9H) (ii) 2-Chloro-5-(Boc-ani no)bengyl mesylate To an ice cool ed
solution of 2- chI or o- 5- (Boc- am no) benzyl al cohol (7.4 g; 10 29 mol; from
step (i) above) LGIMSHWEBRTI(Merrl)” (100 nl) was added TEA (2 9 g; 29

Stirting for 2 SR M CRLIEY AR LT ooedhls S b sromne
Concontrat ea 1o g ah 1 o FSBe e I 22T L A SRR T

[err] H-NVR (300(tivBEL) CDCl [err]): [err] 7.50 (m 1H); 7.40 (m 1H); 7.32 (s,
1H); 6.55 (b, 1H); 5.27 (s, 2H); 3.05 (s, 3H); 1.50 (s, 9H (iii)
(2- Chl or o- 5- { Boc- ami no)phenvl)acetonltrlle 20 To a stirred solution of

2- chl or 0- 5- (Bocy; gsn ( above) in DVSO
was added NaCNE ionate: ' oq at room

t enper at ure oveAns@btwnBfeetﬁylxwweﬂ@amgagrrﬁahb en%I) -3- mﬁ{o)pfo%‘a% m.) and

-

t he water suspenS| on was extracted with ‘ether

conbi ned or gani €1-3 %@/E{% mféoh\é@lﬁbéltew(nhabmém IVI:hOEédZPR,QIZ @Ng2érmLB err]),

oS o g U L AL PR 209 g AT
[1&; r] ?l:t)NN?l? ggo?ng%ﬁ? C@%[&fdﬂ& *rez{c%ﬁ]myxtéx% GAs stifded, TwitetedtiBr ﬁ"Qvas 6.50 (b,

allowed to attain room tcmperature Water was added, and the mixture was

partially concentrated. After extraction with EtOAc (2 x 25 mL), washing

of the organic phase with brine, drying (Na,SO,) and evaporation, 1.32 g

(97.1%) of the sub-title compound was obtained.

15
'H-NMR (400 MHz; CDCl,): 6 7.42 (d, 2H); 7.32 (m, 4H); 6.82 (m, 2H);
6.74 (dd, 1H); 5.13 (s, 2H); 4.15 (m, 3H); 3.88 (s, 3H); 3.78 (m, 2H); 1.23

(t, 3H)

20 (iv) 2-(4-Benzyloxy-3-methoxyphenyl)-3-hydroxy-propionic _acid
To a solution of ethyl 2-(4-benzyloxy-3-methoxyphenyl)-3-hydroxy-
propionate (1.29 g; 3.29 mmol; from step (iii) above) in THF (12.5 mL)
was added a solution of LiOH (0.273 g; 6.75 mmol) in H,O (5 mL), and
the mixture was stirred at room temperature for 2.5 hours. The resultant

25 mixture was partially concentrated, water (25 mL) was added, the mixture
was washed with two portions of CH,C1,, made acidic with HCl/aq (2M),
and extracted with 3 portions of CH,C1,. The combined organic layers
were washed with brine, dried (Na,SO,), and evaporated to yield 10.55 g
(quant.) of a yellow powder. Purity 83.2%.
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(2- Chl or o- 5- ( Boc- am no) phenyl )acetic acid To a sol ution of

(2-chl oro-5-(Boc-am no) phenyl )acetonitrile (5.2 g; 20 . step
(iii) above) iWORKESSI*i_ProH (37 ni; 2:1) was added KOH ’SE;’G‘@%Q”
nmml ), and the solution was refl uxed overnight. The 5 mxture was
subsequent|ly concentrated, water: THF (50 A%; 1:1) and Boc[err] O were
added, and the mjxture was stirred overni The THF evapor at ed,

the water phase WENMEs(O§ Miiznh MaQR) 0(1-42(@.02175%)7 32n(iﬂae4H) 6.94 (4, ,W| th

organi ¢ | ayer o wine GRSREE Spbieuairhe 5t ARG 0y 379 FRIBHD 1o

concentrated, yielding 2.8 g (50% of the sub-title conpound.
[err]H—NNR(300 MHz; CDCl[err]): [err] 7.40 (b, 1H); 7.26 (s, 1H); 7.21 (d,
1H) ; 6. 55 (b,E_mpL_ABﬁ (s 2H) 1.50 (s, 9H 15 (v) Ethyl

(2-chl oro-5-(Boc- g 1) ] oasolutlé)n of

(2-chl or o- 5- ( Bocl<es A - mol ; from step
(iv) above) in acetone (100 m_) was added K[err]CCIerr] (2.1 g, 15
mml ). Etl (70.6 g; 150 nmol) was then added whil st the reaction

m xture was stir(ip@,idichlefobenad.alcbhel sol uti on was concentrated, and the 20
resultant m xture was artl .ioned between ether and water ﬁl 1; 60 ni)

Thehorgﬁnic IayePrfiB&EP QPR P ﬂ@ﬁaetélﬁgd\ﬁmr&edumféﬁﬂ tarbﬁc‘f?&ﬂmbnce
i 30
Gri od (Nal er 1] sore- i RErGRR BRI 8?@1?@%“59%*?%%@3%%%%

sub-title mcoam@mfdmété (12 [sarﬂh}ﬂﬂi)\lmm C@ﬂbhﬂﬁé ,)yxeicﬁﬁg] 7.35
(b, 1H); 7.25 (s, 1H); (c? 1H); 6.52 (b 1§|) g, 2H); 3.70
(s, 2H); 1.50 (slO&Hg (74f/o)25f enb-tlﬂﬂ)compound(w)

2- (2- Chl or 0- 5- (Boc- am no) phenyl ) - 3- oxo- propi oni ¢ aci d et hyl ester

a

'H-NMR (400 MHz; CDC1,): & 7.27 (t, 1H); 7.28 (d, 2H); 4.68 (s, 2H)

15 (i1) 3.5-Dichlorophenylacetonitrile
Prepared according to the method described in Example X(ii) and X(iii)

above from 3,5-dichlorobenzyl alcohol (10.3 g; 58 mmol; from step (i)
above), TEA (6.5 g; 64 mmol) and MsCl (7.0 g, 61 mmol) yielding 9.6 g
(89%) of sub-title compound.

20
1H-NMR (400 MHz; CDCL): 3 7.37 (m, 3H); 3.74 (s, 2H)

(iii) 3,5-Dichlorophenylacetic acid
Prepared according to the method described in Example X(iv) above from

25 3,5-dichlorophenylacetonitrile (9.6 g; 52 mmol; from step (ii) above) and
KOH (12.3 g; 220 mmol) yielding 7.6 g (72%) of the sub-title compound.

'H-NMR (400 MHz; CDC1,): 8 7.31 (t, 1H); 7.20 (d, 2H); 3.63 (s, 2H)
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30 Prepared according to the nethod described in J. Og. Chem 54, 3831
WO 97/ 46577
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et hyl (2-chl oro-5-(Boc-am no) phenyl)acetate (3.0 g; 9.6 mol ; from
step (v) abovepwu&’ting 1.6 g (49% of the sub-title produdCT/SES7/00889 g

cl ear brownish oil, which was pure enough to use further w thout
purification. 5 [err]H-NVR (300 M4, MeOD): [err] 8.98 (b, 0.5H);
7.89 (s, 0.5H); 7.25 (m 3H); 4.88 (s, 2H); 4.15 (q, 2H); 1.45 (s,

9H); 1.20 (t, 3Kjv) Ethyl 3.5(dichibrophenylacetate

(R S)-3-Hydroxy-2-(2-chl org-5-(Boc-am no) phenyl ) propionic acid 10 Prepared
accordi ng to th&Tsraredacensdiagite dee misthed describedrip Exampie3(id) above frémom

2-(2-chl - b- RE | ) - 3-.9%9- i oni i d. ethyl est f

step (vi) abovepr-aRMABBRASTREES BT BT ARtah o s (M) Bhpyorpnds (1
4H); 6.70 (b, 1 SO4.(3dnd no. iné 31 ° ; i1t , ama- 90 (d,

1::{)') R ES, 9?{32 0} ( nd,@éﬂ)eyﬂéﬁdmé 31 g((B5%3 lF thét sétntifik comdpbund. (
(R’ S) - 3- Hydr exy- 2- ( 3- net hyl phenyl ) propionic acid 20 (i)

o the mot hod sReTVBELE M ShC 3nem AR 18358 Es (o 2f b (Gl
5

et hyl 3-net hyl pheqyyiaeghai &7(3. ;17 mol ), yi el di ng 2.
the sub-title corrpoéushg, )i/\}ﬁ cé’mggppure enough

accordi ng
Xing from
g (72% of

(v) 2-(3.5-(Dichlorophenyl)-3-oxo-propionic_acid ethylester
to  Prepared according to the method described in J. Org. Chem. 54, 3831

(1989) above from ethyl 3,5-dichlorophenylacetate (3.0 g; 12.9 mmol;
from step (iv) above) yielding the sub-title product (3.0 g; 89%) as a clear

oil, which was pure enough to use further without purification in the next

step.

'H-NMR (400 MHz; CDCL,): & 12.20 (d, 1H); 7.29 (1. 1H); 7.23 (d, 2H);
4.32 (q, 2H); 1.33 (t, 3H)

(vi) (R.S)-3-Hydroxy-2-(3.5-dichlorophenyl)propionic acid
20 Prepared according to the method described above in Example E above
from 2-(3,5-dichlorophenyl)-3-oxo-propionic acid ethylester (from step (v)

above).

'"H-NMR (400 MHz; CDCL,): 5 7.34 (t, 1H); 7.24 (d, 2H); 4.12 (dd, 1H);
25 3.91 (dd, 1H); 3.84 (dd, 1H)
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to use wthout further purification in the next step. 25 [err] H NWR
(300 MHz; CDCl[err]): [err] 7.25 (m 2H); 7.05 (m 3H); 4.30 (q, 2H);
2.40 (g, 2H); 1.30 (t, 3H) (ii)

(R'S) - 3- Hydr oxy- 2- ( 3- met hyl phenyl ) propi oni ¢ acid 30 Prepar gto
t he nmet hod de¥®97¥8d7above i n Exanpl e E above g‘%ﬂ%&?{ﬁw
PCT/ SE97/ 00989 from

3- 0x0- 2- ( 3- met hyl phenyl ) propi oni ¢ aci d etmll ester (from step (1)

above) to yleldé %9 of the title conmpound. [err] H NMR (300
VHz, CDG[err])—J?—@E&F—Eﬁ.ZO(m 1H); 7.05 (m 3H),; 4.12 (t, 1H,; 5 3.80
(m2H) 2.32 (s HExan o :

(R S)-3 Hy droxy-@-’?ﬁ#%ﬁmxx %??1‘"3”@' hr%tl%xxghen%l}grogmmﬁ acxg_iLo (i) Ethyl

(2, 5-di net hyl phenyl ) acet at e A sol ution of (2,5-dinethyl phenyl)acetic

acid (3.0 g; 18.3 rrrml) and Herr]SqJerr] (conc.; 0.1 nm) in EtOH (40
nm) was refluxedib ethoxyphenylacetate it  on was concentrat ed, ether (40

m.) was added dth es n
Na[err] CJ er r a,g? L?t?ogu{‘?r?gt&’%&lm_e)thoﬁ{ghw %C%U%I%% t8)mm'm)elrbr ganic
phase was dried Em%egrbb Ang »ea/saa@de@t Hgsoyl(m QL 29 aﬁd Qﬂe solutloﬂ Wwaad% of
the sub-title conmpound a cl ear col ourl ess quid. Purity
[err] H NVR (400 idfinxedifig 2G&hotry.: ’Ilherrcs]ultinﬁsal(xmn whg poﬂceﬂﬁat(ed dis¢dlyed7. 00 (s,
H; in ether, and the ether solution was washed with NaHCO,/aq (2 x 30 mL)

and brine, dried (MgSO,) and concentrated to yield the sub-title compound.

10

'H-NMR (400 MHz; CDC1,): 6 6.99 (m, 1H); 6.83 (m, 2H); 4.16 (q, 2H);
3.85 (s, 3H); 3.82 (s, 3H); 3.65 (s, 2H); 1.25 (t, 3H)

(ii) 2-(2,3-Dimethoxyphenyl)-3-oxo-propionic_acid ethylester

1s  Prepared according to the method described in J. Org. Chem. 54, 3831
(1989) from ethy! 2,3-dimethoxyphenylacetate (2.14 g; 9.5 mmol; from
step (i) above) yielding the sub-title product (1.53 g; 64%) as a clear
greenish yellow oil, which was pure enough to use further without
purification in the next step.

20
'H-NMR (400 MHz; CDC1,): & 12.00 (d, 1H); 7.19 (d, 1H); 7.05 (m, 2H);
6.91 (m, 2H); 6.74 (dd, 1H); 4.24 (q, 2H); 3.87 (s, 3H); 3.74 (s, 3H); 1.24
(t, 3H)

35 (iif) (R.S)-3-Hydroxv-2-(2.3-dimethoxyphenyl)propionic acid
Prepared according to the method described above in Example E above
from 2-(2,3-dimethoxyphenyl)-3-oxo-propionic acid ethylester (from step
(ii) above.
LC-MS m/z 225 (M - 1y

3 'H-NMR (400 MHz; CDCL,): & 7.05 (t, 1H); 6.87 (dd, 1H); 6.82 (dd, 1H);



4.17 (g, 2H); 3.61 (s, 2H); 2.33 (s, 3H); 2.29 (s, 3H); 1.28 (t, 3H 20
(i1) 2-(2,5-D nethyl phenyl)-3-o0xo-propionic acid ethyl ester Pr epar ed
according to the nmethod described in J. Og. Chem 54, 3831 (1989)
starting fromethyl (2,5-dinethyl phenvl)acetate (2.92 g; 15 nmol ;

fromstep (i WQYEHEY yielding 2.89 g (86% of the sub-titl ePEFHERAIOISYS o 25

browni sh yell ow oil. [err]HHNMR (400 MHz, CDCl[err]): [err] 12.00 (d,
1H); 7.10 (m 2H); 6.92 (s, 1H); 4. 288 (b, 2H); 2.33 (s, 3H); 2.18 (s,
3H); 1.25 (t, 3H)l 30 WD 97/ 46577

PCT/ SE97/ 00989 4.15 (m, 3H); 3.85 (s, 6H); 3.75 (m, 1H) 53 (iii)

(R S) - 3-Hydroxy-2- (2, 5-di net hyl phenyl ) propi onic acid Pr epar ed
according to the nethod described above in Exanple E above from

3- 0x0-2- (2, 5-di ANyl ) propionic acid ethyl ester (2.87 g; 13

mol ; from step E ; above), y| eI ding 1.37 g (55°/c) of the title product as
5 a white powd& HydroxXye? {( 3t vé @81 ol 3 .10 (d,
1H); 7.01 (d, IH; 7.00 (s, 1H) 4.14 (m 2H) 3.73 (q, 1H; 237(s

3H); 2.29 (s, 3H 10 Exanple AA

2- (4- Benzyl oxy (ia) m&%%:@lgw&bﬁéfzgmﬁﬂ&" propionic acid
3,5-Dichloroanisol (1.1 g; 6.8 mmol) was added in portions to magnesium
chips (0.20 g; 8.2 mmol) in THF (dry, 20 mL). After the first addition,
EtBr (0.1 mL) was added to start the reaction. After total addition the

10 reaction mixture was stirred at 60°C overnight, whereafter the mixture was
cooled to 0°C, and DMF was added. After stirring for 1 hour, the mixture
was poured onto HCl/aq, concentrated, and extracted with ether (3 x 50
mL). The combined organic phase was washed with water, dried (Na,SO,),
and concentrated, yielding 2.35 g of the sub-title compound.

'H-NMR (300 MHz; CDCL,): & 9.91 (s, 1H); 7.43 (t, 1H); 7.28 (¢, 1H);
7.15 (t, 1H); 3.87 (s, 3H)

(ii) 3-Methoxy-5-chlorophenylacetaldehyde

20 Prepared according to the method described by P. Weierstahl et al in
Liebigs Ann. 1389, (1995) starting from 3-methoxy-5-chlorobenzaldehyde
(2.35 g; 13.8 mmol; from step (i) above), yielding 2.0 g (ca. 54%) of the

sub-title compound.

25 'H-NMR (400 MHz; CDCL,): & 9.71 (1, 1H); 6.84 (1, 1H); 6.81 (t, 1H);
6.64 (t, 1H); 3.79 (s, 3H); 3.62 (s, 2H)

(ii1) (3-Methoxy-5-chlorophenvi)acetic acid
Prepared according to the method described by S. E. de Laszlo and P. G.

 Willard in J. Am. Chem. Soc. 107, 199 (1985) from



(1) Benzyl 4-benzyl oxy-3-net hoxyphenyl acetate Cs[err]CJerr] (17.88 g;
54.9 mmol ) was added to a solution of honovanillic acid 15 (2.0 g; 11
nmol) in CH err]CN, whereafter BnBr (4.3 g; 24.15 mmol) was added
dropwi se over 10 minutes. The m xture was refluxed overnight,
filtered throud® %4370 and concentrated. The resul ting nixturs \iaa c0os?
dissolved in EtQAc (100 nL), water (30 rrLg was added, and the agueous

| ayer was separated. The organic phase wa3?washed with citric acid 20

lution (5% 1 x 20, m brine, dri s . and eva d
E §0:t :V::y.( Egé ?ééﬂn@%%réf@?qro&%&?meéi%ﬁy ¢ (02 o8 ﬁme_r ;n]g ;Sggx?;tq%\éa f VR
6.74 (dd 1H): 55%?‘:2g?ﬁ%%}%@ﬁ?@%%gu%ééiegé%ﬁ%. 25 (i) Ethyl

2- (4- benzyl oxy- 3- met hoxyphenyl ) - 3- oxo- pr opi onat e Prepared according
to the nmethod described in J. Org. Chem 54, 3831 (1989) from benzyl
4- benzyl oxy- 3- mebGodBpménPAM adE (4. 12 g; 11.4 mmol ; fromstep (i)
. . 5 P
above) vielding fy fodr( oM eod: 3988 [ PR e %62 ¢, 1y, VO
PCT/ SE97/00989 372 (s, 3H); 3.50 (s, 2H) 54 LCGM5 ml z
327 (M- 1)[err] *Tef'rTH NVR (400 MHz; CDO [err]): [err] 12.03 (d, 1H):
7.44 (d, 2H); 7.30 (m 5H); 6.85 (d, 2H); 6.72 (dd, 1H); 5.15 (s, 2H);
;L. 3 (iii) Ethyl

4.27 (q, 2H); 3.?8
2- (4- benzyl oxy-3

10 from step (iii) above) and H,SO, (conc. 0.1 mL) in EtOH (25 mL) was
refluxed overnight. The resulting mixture was concentrated, and Na,CO,/aq
(75 mL) was added. The mixture was extracted with ether (2 x 75 mL),
the combined organic layers were washed with brine, dried (Na,SO,), and
concentrated to yield 0.989 g (88.3%) of the sub-title compound as a

15 brown oil.

'H-NMR (500 MHz; CDCL,): 5 6.88 (t, 1H); 6.81 (t, 1H); 6.72 (t, 1H);
4.16 (q, 2H); 3.79 (s, 3H); 3.54 (s, 2H); 1.26 (¢, 4H)

2 (v) 2-(3-Methoxy-5-chlorophenyl)-3-oxo-propionic acid ethylester
Prepared according to the method described in J. Org. Chem. 54, 3831
(1989} starting from ethyl (3-methoxy-5-chlorophenyl)acetate (0.989 g;
4.33 mmol; from step (iv) above) yielding 0.347 g (31.3%) of the sub-title
product, which was pure enough to use further without purification.

25
'H-NMR (500 MHz; CDCL,): 6 12.15 (b, 1H); 7.31 (s, 1H); 6.86 (t, 1H);
6.82 (t, 1H); 6.70 (t, 1H); 4.30 (q, 2H); 3.80 (s, 3H); 1.31 (t, 3H)

(vi) (R.S)-3-Hvdroxy-2-(3-methoxy-S-chlorophenyl)propionic _acid

3w  Prepared according to the method described in Example E above starting



A sol ution of ethyl 2-(4-benzyl oxy-3-nethoxyphenyl)- 3-o0xo-propi onate
(1.356 g; 3.47 mmol; fromstep (ii) above) in MeOH CH err]CdJ[err] (3:1, 20
m.) was cooled to -15 to -5[err]C, and NaBH err] (0.264 g; 6.95 mmol)
was added in 10 ortions. The cool ed reaction m xture was stirred
whereafter | WQHMETT a1 owed to attain roomtenperature. RNERSFTHHE added,

and the m xture was partially concentrated. After extraction with
EtOAc (2 x 25 L), washi ng of the &Pganic phase with brine, drying
(Na2S™4) and evapor ation, 897 199 of the sub-title conpound was
obt ai ned. 15 Wwith %&meﬂlqm ehbooph%yl G g-propjonic peidrethyl ester (frbm 2H) ; 7. 32

(m 4H); 6.82 6.74 (dd, 1H); 5.13 (s, 2H); 4.15 (m 3H); 3.88
(s, 3H):. 3.78 %%}’(ﬁga‘?‘”@zs (t, 3H) 20 (iv)

2- (4- Benzyl oxy- 3- net hoxyphenyl ) - 3- hydr oxy- propi oni c acid To a solution
of ethyl 2-(4- benzyloxy 3- met hoxyphenyl ) - 3- hydr oxy- propi onate (1.29
g; 3.29 mmol ; fHNMR éiDO(MHz) GIbGlE)o 6:89‘KHF1MILZS&%(IL)H) 6.74gstHkided a

sol ution of Li rr]O (5 nm), and t he
m xture was?® stlg_{lze Elt) 6#&(&@0@&9 PSF 5%?2 5 hours. The resultant 25

m xture was partlally concentrated, water (25 nL) was added, the m xture
was washed with two portions of CH[err]CI[err], made acidic with HC /aq

(2M, andEgainpacA®d wWith 3 portions of CHerr]C[err]. The conbined
organi c | ayers vvere washed with bri ne drled (Naferr]Sderr]), and
evaporated to {R&)d 3 methoxyphes piREIeAsbr . Purity 83.2%
30 WO 97/ 46577

PCT/ SE97/ 00989 55 [err] H NWVR
(400 MHz; NBO‘QR Q-Q-Btorﬁoéhnémox@gnylﬁ B,?—d(dﬁola‘}ﬂd) 6.94 (d, 2H); 6.82
(dd, 1H); 5.06 4.04 (m 3.83 (s, 3H); 3.70 (m 2

To a so]unon of 2-bromo-5 -methoxybenzaldchvdc (5.0 g, 23.2 mmol) in
toluene (300 mL) was added ethanediol (2.16 g, 34.2 mmol) and p-TsOH
(20 mg), whereafter the mixture was refluxed for 12 hours. The resulting
mixture was cooled to room temperature, washed with NaHCO,/aq, dried
15 (Na,SO,), and concentrated to yield 5.918 g (98%) of the sub-title

compound.

'H-NMR (500 MHz; CDCL): 5 7.44 (d, 1H); 7.16 (d, 1H); 6.78 (dd, 1H);
6.04 (s, 1H); 4.12 (m, 4H); 3.80 (s, 3H)
20

(ii) 2-(2-Methyl-5-methoxyphenyl)-1,3-dioxolane

A solution of 2-(2-bromo-5-methoxyphenyl)-1,3-dioxolane (5.44 g; 21
mmol; from step (i) above) in THF (dry, 60 mL) was cooled to -78°C
under a nitrogen atmosphere, and #-Buli (1.4M; 19.5 mL) was added
25 dropwise via syringe. After addition the solution was stirred at -78°C for
35 minutes, whereafter Mel (13.41 g; 94.5 mmol) was added. The
resultant mixture was slowly stirred to attain room temperature, and then
quenched with NH,CVaq and extracted with ether. The organic phase was
dried (Na,SO,) and concentrated, yielding 4.25 g (quantitative) of the sub-

30 title compound as a brown oil.



Exanpl e AB

(i) 3.5-Dichl orobenzyl al cohol Prepared according to the nethod
described in Exanpl e X(i) above from

g; 80 nmmol),

5 (R S)-3-Hydroxy-2-(3, 5-di chl or ophenyl ) propi onic acid

TEA

and NaBH err] P& ’45577240 mrol ), yi el ding 10.5 g (74%

conpound.

[err]HHNMR (400 MHz; CDCl Jerr]): [err] 7.27 (t 1H);

(d, 2H); 4.68 (s, 2H) 15 (ii) 3,5-Dichl 1ophenylacetonitrile

P epar 0 20O Kk e B9 ONTEETRL Y )

b TEA (6.5 yleld|n996g
?88:’//5) of sub(t it I%g%:gélnplmg)magg’ mﬁ%ée(ryﬁ?mwg%(sﬁgbm CDC [err]):
3.74 (s, 2H) (|||) 3, 5-Di chl orophenyl acetic acid

7.37 (m 3H);

3, 5-di chl orobenzoic acid (15.3

g; 88 mml), i-Bu 10 chloroformate (12P '%%%OW:)
' - e

7.28

[err]

fromstep (ii) above) and

Prepared accordi Q?Hto thod scrl bed |n Exarrpl e X(iv) above from 25

3, 5-di chl or ophen

KOH (12.3 g;
'H NMR (400 Mz

Ragu el gcggne}?ﬁ %J%gén(yphfmgx@'rg,éﬁag?gggy.%d 20

10

15

20

25

30

mmol; from step (ii) above) in a mixture of THF (60 mL) and HClaq
(5%; 30 mL) was stirred overnight at room temperature. The solution was
concentrated, and the mixture was extracted with ether. The organic phase
was dried (Na,S0O,) and concentrated yielding 2.956 g (91%) of a dark

brown liquid.

'H-NMR (400 MHz; CDCl,): 6 10.28 (s, 1H); 7.33 (d, 1H); 7.16 (d, 1H);

7.04 (dd, 1H); 3.84 (s, 3H); 2.60 (s, 3H)

(iv) Ethyl (2-methyl-5-methoxy)acetate

Prepared according to procedure described in Example AD(ii) to AD(iv)
above from 2-methyl-5-methoxybenzaldehyde (from step (iii) above) to

yield 1.18 g (30% over 3 steps) of sub-title product.

'H-NMR (400 MHz; CDCl,): 6 7.08 (d, 1H); 6.77 (d, 1H); 6.73 (dd, 1H);

4.16 (q, 2H); 3.78 (s, 3H); 3.59 (s, 2H); 2.24 (s, 2H); 1.26 (t, 3H)

(v) 2-(2-Methyl-5-methoxyphenyl)-3-oxo-propionic acid ethylester

Prepared according to the method described in J. Org. Chem. 54, 3831

(1989) starting from ethyl 2-methyl-5-methoxyacetate (1.16 g; 5.57 mmol;
from step (iv) above), yielding 0.745 g (57%) of the sub-title product,

which was pure enough to use further without purification.

'H-NMR (500 MHz; CDCL,): § 11.97 (d, 1H); 7.14 (d, 1H); 7.10 (d, 1H);

6.67 (dd, 1H): 4,24 (q, 2H); 3.78 (s, 3H); 2.14 (s. 2H); 1.23 (1, 3H)



WD 97/ 46577

PCT/ SE97/ 00989 56 (iv)

Et hyl 3, 5-di chl orophenyl acet at e Prepared according to the nethod
described in Exanple T(ii) above from 3, 5-di chl orophenyl aceti c acid
(7.5 g, 37 nW@S7M6578m step (iii) above) and H er r ] SORGHSESPRBRL. ;. 0.1
m.) yielding 3.0 g (35% of the sub-title conpound. [err] H NMR (400
MHz; CDCl[err]): [err] 7.28 (t, 1H); 7.%88 (d, 2H); 417(q, 2H) ; . 56
(s, 2H); 1.27 (t,, 3H 2 3 5- (D|hchl orophenyl) - 0X0- pr opi on| C

u’r’ S I.’AE.Lﬁ.“

aci d et hyl est dVD1& a¢ided in J. Og.

gC;hem 54mrg83]Prepared (311:9 %R}OEﬁ% x&xétﬂ e%éﬁbe% %}OQEqplﬂae??'Pﬁcet ate (3.0

12.9 yi el he™s PAR pr oduct
(3.0 g; 89% 6f§om2€{|2@méthyl 5-méthbxypheh ¥l 3v&r&o- pﬂ@ﬂn@@@b{%t Ngré»ﬁkrt her
W thout purification in the next step. 15 err]y(pe (400 MHz;
CDC [err]): [&tey(Mabpgexd, 1H); 7.29 (t, 1H); 723(d 2H) ; 4.32 (q,
2H); 1.33 (t, 3H) (vi) .
(R'S) - 3- Hycfroxy 2- (3, 5-di chl orophenyl ) propi onic acid 20 Prepared accordi ng
to the nmethod ifeRMR p40h RIPXMEODRSIROYAEL dﬂj)ca/& @, m)fgs
2- (3, 5-di chl or ophenyl’) - 3= 0x0- propi oni ¢ _aci d &t hyl ester” (fro ste% (v)

above) . [460F (el BINIR 3 40 s, \3H); 3CM:(4cbrlti-]))23[26er]ZH) 34 (t, 1H); 7.24 (d,
2H): 4.12 (dd, 1H): 25 3.91 (dd, 1H): 3.84 (dd, 1H

Example AF

(1) Tropic acid methyl ester
To a solution of tropic acid (5.0 g, 30 mmol) in toluene:CH,Cl, (150 mL;

2:1) was added DBU (4.6 g; 30 mmol), followed by Mel (4.3 g; 30
mmol). The mixture was stirred overnight, water was added and the phases
15 were allowed to separate. The water phase was extracted with ether, and
the combined organic phase was washed with NaHCO,/aq, HCl/aq and
water, dried (Na,SO,) and concentrated to yield 0.95 g (18%) of the sub-

title compound.

2 'H-NMR (300 MHz; CDCL,): § 7.25 (m, SH); 4.25 (m, 1H); 3.88 (m, 2H);
3.73 (s, 3H)

(i1) 2-Methyl-2-phenyl-3-methoxypropionic_acid methyl ester
To a cold solution of tropic acid methy! ester (0.9 g; 5.0 mmol; from step

2s (i) above) in DMF (10 mL) was added NaH (0.87 g; 20 mmol), and the
resultant mixture was stirred for 15 minutes, whereafter Mel (2.8 g; 20
mmol) was added, and the mixture was stirred at room temperature
overnight. The mixture was poured onto water (200 mL), and the resultant
suspension was extracted with ether (4 x 25 mL). The combined organic

30  phase was washed with water, dried (Na,SO,), and concentrated to yield
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PCT/ SE97/ 00989 57 Exanpl e AC
(R, S) - 3- Hydr oxy- 2- ( 2, 3-di net hoxyphenyl ) propi oni ¢ aci d (i) Ethyl

2, 3-di met hoxyphen Iacetate 5 To a solution of 2,3-dinetho tic
acid (2.52 g,a'PZB. Et OH (abs.; 20 nL) was adé;écg,lmy,],@gge
Herr]SOerr] (30 [err]L) and t he sol ut%_:gn was refl uxed for 20 hours.
The resultant solution was concentrated i ssol ved in ether, and the

et her sol ution washe t h. Na err]la 30 bri ne,
dried ?lvggol[ errﬁsv%aﬁ CEOgé%t?%t"Q’glcqé‘aﬁ d’gk“gé ‘)é(’ﬁ“buﬁ? I"‘é‘ﬂ‘t?éﬁ‘rptg‘ﬁﬂar I10
[a;r]H-NI\/R (400?‘[}%(3“ [tﬁé 'h](&tst%ts 99 (m 1H); 6.83 (m 2H); 4.16 (q,

3.65 (s, 2H); 1.25 (t, 3H)
(i) 2-(2,3-D net hoxyphenyl) 3- oxo- propionic acid ethyl ester 15 Prepared

di to th t ho 0 Ch 1989
From ethyl 2. 3 HRDYRoiPBRAR GEGIaT & 725 o, SHTOHE0 (kD s, 30 st ep (i)
above) vyieldj ng3t659(ds\l;|ﬁ> %ngsp_{ dLiCé7 13§a‘§tg 64% as a clear

g

gr eeni sh yelfom10|l S pureensu o use further wthout
purification in the next step. 20

(i11) (R.S)-2-Methyl-2-phenyl-3-methoxypropionic acid

To a solution of 2-methyl-2-phenyl-3-methoxypropionic acid methyl ester
(0.7 g; 3.4 mmol; from step (ii) above) in MeOH (50 mL) was added
w  NaOH/aq (2M; 50 mL), and the mixture was stirred for 2 hours. The
mixture was made acidic with HCl/aq, and extracted with ether (3 x 50
mL). The combined organic phase was washed with water, dried
(Na,30,), and concentrated to yield 0.40 g (ca. 61%) of the sub-title

compound.

'H-NMR (300 MHz; CDCL): 5 7.35 (m, SH); 4.00 (d, 1H); 3.60 (d, 1H);
3.40 (s, 3H); 1.66 (s, 3H)

Example AG
20 (R.S)-3-Hydroxy-2-(2-chloro-3-methylphenyl)propionic acid

(i) 2-Chloro-3-methylbenzoic acid
Sodium nitrite (14.0 g; 0.2 mol) was added to a solution of 2-amino-3-

methylbenzoic acid (30.2 g; 0.2 mol) in a mixture of water (200 mL) and
25 NaOH/aq (30%; 24 mL). The solution was cooled to 0°C and was added
dropwise, with stirring, to a mixture of HCI (conc.; 87.6 mL) and ice (100
g). After stirring for a few minutes, the resultant solution was added to an
ice cold mixture of HCVaq (23%; 100 g), CuCl (20 g; 0.2 mol) and water
(40 mL). The solution was stirred at room temperature for 30 minutes and

3 at 100°C for 30 minutes, cooled, and the resultant precipitate was isolated



[err]H-NVR (400 MHz; CDCl[err]): [err] 12.00 (d, 1H); 7.19 (d, IH); 7.05

(m 2H); 6.91 (m 2H); 6.74 (dd, 1H); 4.24 (q, 2H); 3.87 (s, 3H); 3.74
(s, 3H; 1.24 (t, 3H 25 (iii)

(R, S) - 3- Hydr oxy- 2- ( 2, 3-di net hoxyphenyl ) propi oni ¢ aci d Pr epar ed

accor di ng t o W¥M4§EFhod descri bed above in Exanpl e E above PCT/SETOHF

2- (2, 3-di met hoxyphenyl ) - 3- oxo-propionic acid ethylester (fromstep

(ii) above. LCMS mz 225 (M- 1)[é%r] 30 [err]H NWR (400 Miz;
CDCl[err]): [err].7.05 (t, 1H)_; 6.87 (dd, 1H); 6.82 (dd, 1H); WO
97/ 46577 by filtration, was washed with water, and was dried overnight, yielding

PCT/ SE97/ 00989 ° ; : : 58 4.15 (m
3H): 3.85 (s, %ﬁﬁg gg%/oz r%f al\%nte crystalhrg(rgﬁgpgl. AD

(R'S) - 3- Hydr oxy- 2- ( 3- met hoxy- 5- chl or ophenyl ) propionic acid 5 (1)

3- Met hoxy- 5-chl or obenzal dehyde 3,5-Dichloroanisol (1.1 g; 6.8 mMmuol)

was added in pbftMensVz d6%abiHelYluml) chips (0.20 g; 8.2 nml) in THF

ot Ehe Thaceiir (Mol NiEE A o070 (o Lyl A (@ ity ds Yo e oee °

stirred at 60[ eyglE Myprni ght, whereafter the mxture was cooled to

O[err]C, and DVF was added. After stirring for 1 hour, the m xture
poured onto HC /aqg, concentrated, and extracted with ether (3 x 50

was

mL). The conbi ned %rganic phase was washed with water, dried
(Na[err]SQerri‘S,z———‘a}A@—&dimw hioro-3 e l'yielding 2.35 g of the sub-title

conmpound. Prepared according to the method described in Example X(i) above from

10 2-chloro-3-methylbenzoic acid (13.65 g; 0.08 mol; from step (i) above),
yielding 11.38 g (90.8%) of the sub-title compound as white crystals.

'H-NMR (500 MHz; CDCl,): § 7.32 (d, 1H); 7.31 (d, 1H); 7.18 (dd, 1H);
4.78 (d, 2H); 2.40 (s, 3H)

(iit) 2-Chloro-3-methylphenylacetonitrile
Prepared according to the method described in Example X(it) and X(iii)

above from 2-chloro-3-methylbenzy! alcohol (11.3 g, 72.15 mmol; from
step (i1) above), yielding 11.4 g (93%) of the sub-title compound as a

20 reddish brown solid.

'H-NMR (400 MHz; CDCL,): § 7.35 (d, 1H); 7.24 (¢, 1H); 7.21 (d, 1H);
3.84 (s, 2H); 2.41 (s, 3H)

25 (iv) Ethyl 2-chloro-3-methylphenylacetate
Prepared according to the method described in Example T(ii) from 2-

chloro-3-methylphenylacetonitrile (5.28 g; 32 mmol; from step (iii) above),
yielding 6.3 g (88.2%) of the sub-title compound.

% 'H-NMR (400 MHz; CDCL,): 8 7.12 (d, 2H); 7.16 (dd, 1H); 4.17 (q, 2H);



15 [err]H-NVR (300 MHz; CDCl[err]): [err] 9.91 (s, 1H); 7.43 (t, 1H);

7.28 (t, 1H); 7.15 (t, 1H); 3.87 (s, 3H (i)

3- Met hoxv- 5- chl or ophenyl acet al dehyde 20 Prepared according to the met hod
described by P. Weierstahl et al in Li ebi gs Ann. 1389, (Tlﬁ E@rtl ng
f rom 3- met hox ¥B7e#6578r obenzal dehyde (2.35 g; 13.8 mmol ;" from s ep (1)
above), yielding 2.0 g (ca. 54% of the sub-title corrpound
[err]H—Nl\/R(400M—Iz CDCI[err]) [err] @571(t 1H); 6.84 (t, 1H); 681(t
1H); 6. 64 (t 3.79 (s, 3H); 2 (s, 2H (i)

( 3- Met hoxy- 5- cH. ?)76&}3 /2)3c6st BH)at26 (t 3H) Prepared according to the nethod
described by S. E. de Laszlo and P. G 30 WIllard in J. Am Chem

Soc. 107, 199 (1985) from WO 97/ 46577

PCT/ SE97/ 00989 (y) 2.
3- met hoxy- 5- chl of op yde ; fromstep (ii)
above) vyi el di ngPrégamg z(cmdﬁ% tmﬂxesmbﬂmdtdeecmhndpmuhd)rg Chem. 54, mlm z 199

(1 11 6. bo (ARPLfrbrs ot 3 Sporp - inglylphpbdrae Gi3 &1 2853 ingf i nyi

3-meth 5- {40
g} rrerrfho%yS cﬁr%% ﬁﬁ%ﬁwlf ;agg\?é)?@glm(g ?6%%3 TS:QP?SP%‘%F‘;“" 188 I%“—(r)%“n%tst ep
(iii) above) arTheprdubStlaspute enmuph. toOust withoutnfubtheHp(aAficadgn wathe
next step.

10 LC-MS m/z 239, 241 (M - 1)
'H-NMR (500 MHz; CDCL,): & 11.96 (b, 1H); 7.21 (d, 1H); 7.14 (m, 1H);
7.03 (d, 1H); 4.25 (m, 2H); 2.41 (s, 3H); 1.23 (t, 3H)

15 (vi) (R.S)-3-Hydroxy-2-(2-chloro-3-methylphenyl)propionic acid
Prepared according to the method described above in Example E above
from 2-(2-chloro-3-methylphenyl)-3-oxo-propionic acid ethyl ester (5.39
g; 22.39 mmol; from step (v) above), yielding 4.03 g (79.8%) of the sub-

title compound.

20
'H-NMR (400 MHz; CDCL,): & 7.25 (d, 1H); 7.21 (m, 1H); 7.16 (d, 1H);

4.36 (dd, 1H); 4.,02 (dd, 1H); 3.74 (dd, 1H); 2.38 (s, 3H)

Compounds of the Invention

23

Example 1
R)-_and (S)-PhCH(CH,OH)-C(0)-Aze-Pab_x HCl

(1) (R)-_and (S5)-PhCH(CH,OH)-C(Q)-Aze-Pab(Z)
3 A mixture of (R,S)-tropic acid (0.25 g, 1.5 mmotl), H-Aze-Pab(Z) x 2 HCI]



refl uxed overnight. The resulting m xture was concentrated, and

Na[err]CJ err]/aq (75 nm.) was added. The m xture was extracted with
ether (2 x 75 nl), t he conbi ned organic | ayers were washed with brine,
dried (Na[err]SOerr]), and concentrated to yield 0.989 g (88.3% of
the sub-title con'eound as a 15 brown oil. [ err] H NMRpdRSkd7 6389

cDC [err]): PO¥*¥7sg (t, 1H): 6.81 (t, 1H): 6.72 (t, 1H): 4.16 (q,
2H); 3.79 (s, 3H); 3.54 (s, 2H); 1.26 (t,664H) 20 (v)

2- ( 3- Met hoxy- 5- chl or ophenyl ) - 3- oxo- propi oni ¢ acid et hyl ester Pr epar ed

according to th€0.f8ighdd mesdy fromExample AQilgpveCaedTBIY (BHBE; 1.7 mmoND989)

starting fromethyl (3-nethoxy-5-chloropheny|)acetate (0.989 g; 4. 33
nmol ; from st ep“{%{ )mIakR}&%M%y‘fvé? eraied BPGHTCi)b%téi.DéBEAcfé"&SF@’ @&mmpl)l e

PO o VR A IR 5SSl AR s 2°,,

E: : %::DD ; 6-( $2The geﬂscgﬁog xﬁéxgﬁ)re(\i/aszﬂﬂ%éqtfq[nﬁQ ((oﬂgetﬁﬁ}éd, %-ilﬁ&d(\"é%th dp, 1.31
, Vi , S) - 3- Hydr oxy- 2- ( 3- met hoxy- 5- chl or ophenyl ) pr opi oni ¢
acid 30 Prepar Gdz @&c\m@t (rH tadjusted tﬁeé twigh Md@ﬁeﬂﬂdi extm@ctedpwith Bthylove
starting

PCT/ SE97/ 00989 acetat\é\D (39771/ 4795;11) The combined organic layer wagwashed with, 1,
2-(3-met hoxy- 5- aIHTOPEGTY | R 58 AX9-4HORaH @ RCSChE], e Bl&Sd,] 0
step (v) above). pm?err] o R e A5 [%r] ) F[g%r] '8 (t,
1H); 6.84 (t, 1eyapcdated. (The | efude Product2 (.69, g)Hwas 3 pafifiedy bFH)flasB. 79 (s,
3H) Exarrp{_uga AE -~ .

chromatography on a silica gel column (120 g) eluted with of CH,Cl, (300

10 mL), CH,Cl,:THF (500 mL; 3:1), and THF (1750 mL). Fractions of 20
mL were collected. Fractions 41-54 were concentrated to give 150 mg of
Compound 1A with a diastereomeric ratio of >99:1. Fractions 70-90 were

concentrated to give Compound 1B with a diastereomeric ratio of 89:11.

s Compound 1A:
'H NMR (400 MHz; CDCL,) & 8.27 (m, 1 H), 7.67 (d, 2 H), 7.38 (d, 2 H),
7.3-7.1 (m, 10 H), 5.49 (d, 1 H), 5.15 (s, 2 H), 4.73 (m, 1 H), 4.4-4.2 (m,
2 H), 4.10 (m, 1 H), 402 (m, 1 H), 3.71 (m, 1 H), 3.63 (m, 2 H), 2.34
(m, 1 H), 2.23 (m, 1 H).

2 BCNMR (100 MHz; CDCl,) amidine and carbonyl carbons: 173.7, 171.0,
168.5, 164.4

Compound 1B:
'H NMR (400 MHz; CDCl,) é 8.27 (m, 1 H, minor diastereomer/rotamer),
s 8.14 (m, 1 H, major diastereomer/rotamer), 7.9-7.7 (m, 2 H), 7.5-7.1 (m,
12 H), 5.56 (d, 1 H), 5.22 (s, 2 H, major diastereomer/rotamer), 5.20 (s,
2 H, minor diastereomer/rotamer ), 4.89 (m, 1 H, major diastercomer/
rotamer), 4.82 (m, 1 H, minor diastereomer/rotamer), 4.6-4.3 (m, 2 H),
4.2-4.0 (m, 2 H), 3.8-3.6 (m, 3 H), 2.48(m, 1 H), 2.38 (m, 1 H)
1 CNMR (100 MHz; CDC},), amidine and carbony! carbons: 174.8, 170.8,



(R'S) - 3-Hydroxy 2-(2-nethyl -5-nmet hoxyphenyl) propionic acid 10 (i)

2- (2- Brono- 5- net hoxyphenyl ) - 1, 3-di oxol ane To a sol ution of

2- br ono- 5- met hoxybenzal dehyde (5.0 g, 23.2 mmol) in t ol uene (300 mi)
was added et hanediol (2.16 g, 34.2 nmmol) and p- TsCH (20 )SE97/00989
wher eaf t er t hev@P¥%#65fe was refl uxed for 12 hours. The resultigg

m xture was cooled to roomtenperature, washed wth NaHCO err]/aq, dried 15
(Na[err]SQ err]), and concentrated to yiefd 5.918 g (98% of the sub-title
conmpound. tEerr H NVR (500 MHz; CDCl[err]): [err] 7.44 (d, 1H); 7.16
(d, 1H); 6.78 (dd68.9H)64.7 6.04 (s, 1H); 4.12 (m 4H); 3.80 (s, 3H 20
(i) 2-(2-Methyl -5-net hoxyphenyl)-1,3-di oxol ane A sol ution of

2- (2- br ono- 5- met hoxyphenyl ) - 1, 3-di oxol ane (5.44 g; 21 nol ; from step

(1) above) in THEiY 0 orG) PhEHGR,OHNIO)N Rre- T S HLE under a
ni trogen at nosphere, "an was added 25 dropw se via

syringe. After aﬂ?@mpoundtllﬁa(mﬂ mig; 6rl Swasnal; fromestept(i)-at®@eX was dissolved

i xtur e vas Fow'y 10 F oL i PoRTPi mi b Ao T e WSO

quenched with N&lgr o%gxét@&l a2%¢n6 Eﬁegg'gssﬂ’%ct I?OJEB fl‘?&u’r%-rﬂﬁexorfﬂ@&i&l gRase was

dried (NaJerr]S and conceritrat uantitative) of

the sub- 30 tit keapoeatouthd mdmtb&amhsml{'ed in 5 mL of WME} Qﬂd 406 {4 of
PCT/ SE97/ 00989 [err] H NVR
(500 MHz; cDd [ eFGhH(1 N pyas added Afer fregze drying the tlt*fmfod@ﬂefiasmaalnm

5.93 (s, 1H); 4.10 Qﬂlte%d e’ﬁ%s)glélg vg‘o qﬁgﬁég‘{/ﬁ, digtireomeric rhtid '9§1

2- Met hyl - 5- et hoxy enzal
2- (2- met hyl - 5o et hoxyphenyl ) 1, 3-dioxolane (4.2 g; 21.6

'H NMR (400 MHz; D,0) 6 8.75 (m, 1 H, major rotamer), 8.59 (m, | H,
minor rotamer), 7.69 (d, 2 H, major rotamer), 7.63 (d, 2 H, minor
rotamer), 7.5-7.0 (m, 7 H), 5.10 (m, 1 H; other signals from the same
proton overlapping with the HDO-signal), 4.47 (bs, 1 H), 4.27 (m, 1 H,
15 major rotamer), 4.17 (1 H, minor rotamer), 4.1-3.6 (m, 5 H), 2.67 (m, 1
H, minor rotamer), 2.40 (m, 1 H, major rotamer), 2.3-2.1 (m, 1 H).
»C NMR (75 MHz; D,0), amidine and carbonyl carbons (rotamers): 177.4,
176.4, 175.3, 174.8, 160.0, 157.6.

20 (i) (8)- or (R)-PhCHCH,OH-C(O)-Aze-Pab x HCI
The title compound was prepared according to the method of Example
1(i1) from 50 mg (0.097 mmol) of Compound 1B (from step (i) above).
The yield was 32 mg (79%), diastereomeric ratio 83:17.

s 'H NMR (400 MHz; D,0): § 7.8-7.0 (m, 9 H), 5.10 (m, 1 H, minor
diastereomet/rotamer), 4.83 (m, 1 H, major diastereomer/rotamer), 4.6-4.2
(m, 3 H), 4.1-3.4 (m, 4 H), 2.54 (m, 1 H, major diastereomer/rotamer),
2.39 (m, 1 H, minor diastereomer/rotamer), 2.2-2.1 (m, 1 H)
BC NMR (75 MHz; D,0) amidine and carbony! carbons: 176.6, 174.9,
0 1689 |



mmol ; fromstep (ii) above) in a mxture of THF (60 nL) and HC /aq

(5% 30 nmL) was stirred overnight at roomtenperature. The sol ution was
concentrated, and the m xture was extracted with ether. The organi c phase
was dried (Na[err SQerr]) and concentrated yielding 2.956 of a
dark 10 br oW 1746377 [err] H-NMR (400 MHz; CDd [err] TF@V/%"I”S_'LO. 28
(s, 1H); 7.33 (d, 1H) 7.16 (d, 1H); 704(dd 1H); 384(s 3H); 2.60
(s, 3H) 15 (iv) Ethyl (2-nethyl-5- mat(ﬁ‘oxy)acetate Pr epar ed

according to procedure described in Exanple AD(ii) to AD(ivV) above
from 2- met hyl - M&%benzal dehyde (f rom step (iii) above) to yield

1.18 g (30% ov 5 ]I_I[—bNIXR (400 MHz;

i 3

CDCl[err]): [erT 0 ‘ 5. 13 H 416(q,
2H); 3.78 (s, 3H); 3. 59 (s 2H) 2.24 (s 2H) 1.26 (t, 3H) (v)
2- (2- Met hyl - 5- net hoxyphen I)-3 oxo prop| on| c acid et hyI ester Pr epar ed
accordi ng to tHD dotignd (k3 Meth g Z»5 (1989)

f oy —r f
Step (19) afovars 8 sgifBhg ¥, @igg&@%ﬁi? o Ser%rl -psovmrz%?‘desd rom
(500 H- NVR
1, D O, B S E 1100y e 11

6.67 (dd, 1H); H-Aze-Rab(ZpK)?2 HE] ({(838%g; B8S mrfol) frofrs Exaiple A aBavoﬁ)tandSH)
\é\nggglEgg?gg%g the mixture was cooled on an ice bath. TBTU (0.283 g; @88 mmol) W,

(R S) - 3- Hydr oxyp I"I’E(Pg'(ﬁgtlgégscr |WEW§%HHQEER&&WEQC€& hixture WisEPar ed

according to the neth ove in
10 stirred at room temperature for 48 h. The reaction mixture was

subsequently evaporated and the residue was dissolved in H,O (100 mL)
followed by an extraction with ethyl acetate (3 x 25 mL). The combined
organic layer was washed with aqueous NaHCO, (3 x 25 mL) and H,O (25
mL), dried (Na,SO,) and evaporated. The crude product was purified by
1s  flash chromatography on a silica gel column eluted with CH,Cl,:MeOH
(98:2), ethyl acetate, ethyl acetate:EtOH (95:5), ethyl acetate:EtOH (9:1)
and ethyl acetate:EtOH (85:15). Some fractions were concentrated to give
177 mg of Compound 2A with a diastereomeric ratio of 88:12. Other
fractions were concentrated to give 164 mg of Compound 2B with a

20 diastereomeric ratio of 88:12.

Compound 2A:

'H NMR (500 MHz; CDCl,): 6 8.20-8.27 (m, NH), 7.79-7.85 (m, 2 H),

7.18-7.48 (m, 8 H), 6.70-6.88 (m, 3 H), 5.20-5.24 (m, 2 H), 4.84-4.99 (m,
3s 1 H), 4.34-4.64 (m, 2 H), 3.98-4.16 (m, 2 H), 3.56-3.82 (m, 6 H), 2.26-

2.70 (m, 2 H).

Compound 2B:
'H NMR (500 MHz; CDCL,): & 8.14-8.21 (m, NH), 7.78-7.88 (m, 2 H),
30 7.18-7.48 (m, 8 H), 6.70-6.87 (m, 3 H), 5.20-5.24 (m, 2 H), 4.86-5.00 (m,



from 2-(2- net hyl - 5- net hoxyphenyl ) - 3- oxo- propi oni ¢ aci det hyl ester (from

step (v) above). 5 [err]HHNMR (400 MHz; MeQD): [err] 7.09 (d, 1H);
6.84 (d, 1H); 6.72 (dd, I H); 4.03 (m 2H); 3.73 (s, 3H); 3.64 (dd, 1H);
2.32 (s, 2H Exanpl e AF 10 (i) Tropic acid rrethy%(ae; ?ﬁ)ys To
a sol ution of WQ¥HRE7acid (5.0 g, 30 nmol) in toluene:CHerr %té, ? Sz150
m.; 2:1) was added DBU (4.6 g; 30 mml) foll owed by Mel (4.3 g; 30
nmol ). The mi xture was stirred overni ght St er was added and t he phases 15
were allowed to separate. The water phase was extracted wth ether, and
the conbined or gtk 4pitkd&hiE 4EneA0H 1 (Ra i) Sr18-2 44, (48 Fig2e%d

wat er, dried (Na%%%()m concentrat ed to yield 0.95 g (18% of the sub-
title conpound. ™ r ]H-NI\/R(300 MHz; CDCl[err]): [err] 7.25 (m b5H);

4.25 (m 1H); 3.88 (m 2H); 3.73 (s, 3H (i)
2- Met hyl - 2- phenyl 3 et hoxyoropl on| c aC| d met hyl ester To a cold
sol ution of tropfid piieth (CHEOH Azerk HE A (i)

b DVF (1 ‘ o
fesultant m xt ur 3° wa%ohi*%we*[@ome‘e“ﬂ?é%(ﬁ@?%g G%é?egit qmreeqp @za@vg) 20
mol ) was added, jp&Hadd1§7 FhK), lwee\aaée@aidehweid&m 01891 ¢ Hh& Pd/
overnight. The m xture was poured onto wat er and the resultant

suspensi on was etd%adt08dgwi tTheetdaetion nixni2d wﬂs) hydfbgermmd)aneﬁlnmpgmd: c 30
phase was washed with r, _ﬁ;‘l ed (NaJerr]SOerr]), and concentrated to
yi el d PESSSpTE 2%52 e reacnon mixture was filtered through celite and the
PCT/ SE97/ 00989 fjirate was concentrated. The crude product was dissolved in H,O and

i freeze-dried to give 128 mg (91%) of the title compound, diastereomeric

ratio 88:12.

LC-MS m/z 411 (M + 1)*

'H NMR (500 MHz; D,0): & 7.67-7.85 (m, 2 H), 7.25-7.62 (m, 3 H),
15 6.89-7.04 (m, 2 H), 6.74-6.83 (m, 1 H), 5.16-5.22 (m, 1 H), 4.24-4.66 (m,

2 H), 3.97-4.19 (m, 3 H), 3.64-3.94 (m, 5 H), 2.18-2.82 (m, 2 H).

(iit) (8)- or (R)-3-Methoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab x HOAc
To a solution of Compound 2B (0.142 g; 0.26 mmol; from step (i) above)

20 in ethanol (7 mL) were added acetic acid (0.016 g; 0.26 mmol) and Pd/C
(5%; 0.07 g). The reaction mixture was hydrogenated at atmospheric
pressure for 4 h. The reaction mixture was filtered through celite and the
filtrate was concentrated. The crude product was dissolved in H,0 and
freeze-dried to give 113 mg (92%) of the titlc compound, diastereomeric

25 ratio 88:12.

LC-MS m/z 411 (M + 1)*

IH NMR (500 MHz; D,0): & 7.26-7.86 (m, 5 H), 6.88-7.04 (m, 2 H),

6.75-6.83 (m, 1 H), 4.91-4.96 (m, 1 H), 4.26-4.68 (m, 3 H), 3.96-4.18 (m,
% 2 H), 3.64-3.94 (m, 5 H), 2.18-2.70 (m, 2 H).



63 0.70 g (ca. 65% of crude material which was used w thout further
purification in the next step. [err]HHNMR (300 MHz; CDCl[err]):
[err] 7.25 (m 5H); 4.00 (d, 1H); 3.67 (s, 3H; 5 3.60 (d, 1H); 3.35 (s,

3H); 1.67 (s, 3 (iii1) (R S)-2-Methyl -2-phenyl - 3- net hoxypr opi oni ¢
acid To ‘805%1“1‘:??'4 on of 2-nmethyl - 2- phenyl - 3- net hoxypr opi Sﬁ%@¥§’&% et hyl
ester (0.7 g; 3.4 mol; fromstep (ii) above) in MeCOH (50 nL) was

added 10 NaOH aq (2M 50 nL), and the Mi&ture was stirred for 2 hours. The
m xture was made acidic with HCl/aqg, and extracted with ether (3 x 50
m). The conbi nEmRIE c phase was washed with water, dried

(Na[err]SQerr]y BRNSEMNVoRESA - AR IS . .Of the
sub-title R ygﬁ. Jofib} RIS opeHTetr]): [err] 7.35
(m 5H); 4.00 (d, 1H); 3.60 (d, 1H); 3.40 (s, 3H); 1.66 (s, 3H

Exanpl e AG 20 (R, S)-3-Hydroxy-2-(2-chl oro-3-nethyl phenyl)propionic acid
(i) 2-Chl oro- 3-(iethy)- h enyl-CHf{GH; ' g; 0.2 mol) was

added to a sol ution of 2-amg Ro; 3- | benzoi.c id (30,2 g;,0.2 nol)
inamxturée of‘L‘V\B‘P&FPre( ?6(aﬂ?r@ﬁ‘3%&#%‘2-@wraefg?éﬁ%engﬁ-mémﬁhécgb| ution
was cooled to ' Lk b $bi (A" N, I Xture
of HC (conc.; 0@72“ ’rrtll_})@ ?tgﬁgﬁﬁbén (E f(%ﬁ“cop%gjﬁ?)’ Y}\:‘{\g? ?tsa!t)qur)flgé’l (Flo 0?45111‘ ew

m nutes, the resul.l amhokdrerhi Example Aadblext)tanddFBTU (0.35<g; ¢4l Mmalxirur e of

Sol ut 1on vas stUsMECGIOZBL stsweotlisg nanirebrdy BEA (6% 4RammeD was 160C for
30 mnutes, coojyly 438 the' et hTHINHAR WA B el at Aot Y@ﬁpérgﬁkea?o?% days.

to  The reaction mixture was subsequently concentrated. The residue was

diluted with ethyl acetate:H,0O (1:2; 300 mL) and the pH was adjusted to

9 with aqueous NaHCO, followed by an extraction with ethyl acetate (3
x 100 mL). The combined organic layer was washed with aqueous
NaHCO, (3 x 100 mL) and H,0 (3 x 125 mL), dned (Na,SO,) and
15 evaporated. The crude product (043 g) was purified by flash
chromatography on a silica gel column (50 g), eluting with ethyl acetate
(200 mL), ethyl acetate:EtOH (95:5; 200 mL), ethyl acetate:EtOH (9:1;
200 mL) and ethyl acetate:EtOH (85:15; 200 mL). The yield was 244 mg
(42%) of the title compound, diastereomeric ratio 52:48.
20
FAB-MS m/z 575 (M + 1)
'H NMR (400 MHz; CDCl,): 6 8.18-8.26 (m, 1 H), 8.00-8.08 (m, 1 H),
7.76-7.84 (d, 1 H), 7.63-7.68 (4, 1 H), 7.25-7.47 (m, 6 H), 7.02-7.07 (d,
1 H), 6.64-6.84 (m, 3 H), 5.20 (s, 2 H), 4.82-5.00 (m, 1 H), 4.40-4.79 (m,
15 2 H), 3.98-4.24 (m, 2 H), 3.84-3.87 (m, 6 H), 3.53-3.82 (m, 3 H), 2.26-
2.69 (m, 2 H).

(i1) (R S)-3.4-Dimethoxyphenyl-CH(CH,OH)-C(0O)-Aze-Pab x HOAc
(R,$)-3,4-Dimethoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab(Z) (0.095g;0.17
30 mmol; from step (i) above), acetic acid (0.010 g, 0.17 mmol) and Pd/C
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filtration, was washed with water, and was dried overnight, yielding

27.4 g (80.3%. of a white crystalllne mat eri al . LC—I\/BB iéay]@ 9171
(M- 1)[err] W&46&%7 1 4 NVR (500 MHz; CDCl[err]): [err] 7 * 7.43
(d, 1H); 7.25 (t, 1H); 2.46 (s, 3H) (i)

2- Chl or o- 3- et hyl benzyl al cohol Prep?a]r ed according to the method

descri bed in Exa X(L) .above fr m1Q 2-c¢hl or hyI enzoi.c acid
(13.65 g: 0.08 A’s ﬂrﬂg%@t‘ﬁﬁe(ﬁdf’e e gthanol (10 ew‘ln\%g fﬂ“@et FIEBMe 80y of

R o e S o st
2H); 2.40 (s, 3Hwadlbiltered and the filtPat€lnlae reOaﬁormﬂhWkﬁhemﬂhaﬂﬁt divsolved ¢n

Pr epar ed accor di ng to the nmethod described in Exanple X(ii) and X(iii)
above from 2- chl HeQ-and Eeererdsissdz ip swecthag (WBOQ thezgltlgg:omﬁqundquoan

t b b-titl d 20
" eadi sh br own? soptife Pl ff*%“*f&*&ﬁé%éz 7. oa [err]) ¢ Lerr] 735 (d

1H); 7.24 (t, IH; 721(d 1H); 3.84 (s, 2H); 2.41 (s, 3H) 25 (iv)
Et hyl 2-chloro-3-neth phenill acetate Prepared according to the nethod
descri bed i n ExakfHM (it 1) chl or o- 3- net hyl phenyl acet oni t ri I e

5.28 g; 32 [ i b
Ehe sug tltlcramgo Mﬁﬁgyﬂ ¥ H%V‘Z/ég.(%%( y| GL%D%%PJE?)%""S?@%B] 7. 12
(d, 2H); 7.16 (dg.713481 (; %ﬁ)gqso%% (m, 1 H), 4.31-4.65 (m, 2 H), 3.95-4.28 (m,

10 3 H), 3.62-3.90 (m, 8 H), 2.15-2.84 (m, 2 H).

Example 4
R)-_and (S5)-2-Naphthyl-CH(CH,OH)-C(O)-Aze-Pab_x HOA¢

15 (i) (R)- and (S)-2-Naphthyl-CH(CH,OH)-C(O)-Aze-Pab(Z)
A solution of H-Aze-Pab(Z) x 2 HCI (0.483 g; 1.1 mmol; from Example
A above) in DMF (10 mL) was cooled on an ice bath. (R,S)-3-hydroxy-2-
(2-naphthyl)-propionic acid (0.216 g; 1.0 mmol; from Example G above),
TBTU (0.353 g; 1.1 mmol) and DIPEA (0.517 g; 4.0 mmol) were added

20 and the mixture was stirred at room temperature for 3 days. The reaction
mixture was subsequently evaporated and the residue was dissolved in a
mixture of ethyl acetate:H,O followed by an extraction with ethyl acetate
(2 x 75 mL). The combined organic layer was washed with aqueous
NaHCO, (3 x 30 mL) and H,O (25 mL), dried (Na,SO,) and evaporated.

25 The crude product was purified by flash chromatography on a silica gel
column eluted with ethyl acetate, ethyl acetate:EtOH (95:5) and ethyl
acetate:EtOH (9:1). Some fractions were concentrated to give 204 mg
(36%) of Compound 4A with a diastereomeric ratio of 95:5. Other
fractions were concentrated to give 219 mg (39%) of Compound 4B with

30 a diastereomeric ratio of 90:10.
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2H); 2.39 (s, 3H); 1.26 (t, 3H) (v)

2- (2- Chl or o- 3- net hyl phenyl ) - 3- oxo- propi oni ¢ acid ethyl ester Pr epar ed
accordi ng t owdesasssrhod described in J. Org. Chem 54, 3831PCHBSRTOWS) from
et hyl 2-chl oro- 3-net hyl phenyl acetate (6.28 g; 29.53 mol ; fromstep
(iv) above) yielding 5.418 g (76.2% of 2he sub-title product. The
product was pure enough to use without further purification in the

next step. 1(530m1®m4ﬂ-z 239, 241 (M- 1)[err] [err] HNMR (500 MHz;
CDC[err]): r .21 (d, 1H); 7.14 (m 1H); 7.03 (d,
1H): 4.25 (m éréﬁéﬂﬁ-‘@ﬂ‘%ml)l 23 (t, 3H) 15 (vi)

(R, S) - 3- Hydr oxy J hesmy. I @Piei par ed
according to thréIZNrre%\ogéod)g&slg?l ggg{?abgve | E)sgx@rrpi Q Zzggyogge (m, IGP%IF

2- (2- chl or o- 3- He2h{sl BHEN Y 5-BID fm; [lrfb);|40¢1i-4 6&c(in;l 2 W.0B42dr(nd, 2 BY, g,
22. 39 mol % o] 4.03 g (79.8% of the sub-
title con’poﬁnd%n%g%eén %ﬁ%ﬁiﬂ@ﬂﬁﬁfe cd[err]): [err] 7.25 (d,
1H; 7.21 (m 1H; 7.16 (d, 1H); 4. 36 (dd, 1H); 4.,02 (dd, 1H); 3.74
(dd, 1H); 2.38 (s, 3H Conmpounds of the Invention 25 Exanple 1

(R)- and (S) - Pigarkgadndr4B:0H) - C(O) - Aze- Pab x HA
LC-MS m/z 565 (M + 1)*, 587 (M + Na)’
'H NMR (500 MHz; CDCl,): & 8.13-8.21 (t, NH), 7.20-7.90 (m, 16 H),
10 5.24 (s, 2 H), 4.95-5.02 (m, 1 H), 4.31-4.65 (m, 2 H), 4.09-4.24 (m, 2 H),
3.62-3.92 (m, 3 H), 2.38-2.76 (m, 2 H).

(ii) (R)-_or (S)-2-Naphthyl-CH(CH,OH)-C(O)-Aze-Pab _x HOAc

To a solution of Compound 4A (0.175 g; 0.31 mmol; from step (i) above)
ts  in ethanol (7 mL}) acetic acid (0.019 g; 0.31 mmol) and Pd/C (5%; 0.09 g)

were added. The reaction mixture was hydrogenated at atmospheric

pressure for 4 h, and was then filtered through celite and the filtrate was

concentrated. The crude product was dissolved in H,O and freeze-dried

to give 136 mg (89%) of the title compound, diastereomeric ratio 95:5.
20

LC-MS m/z 431 (M + 1)°

'H NMR (500 MHz; D,0): 6 7.05-8.00 (m, 11 H), 5.14-5.22 (m, 1 H),

3.60-4.58 (m, 8H), 2.12-2.81 (m, 2 H).

25 (i) (8)-_or {R)-2-Naphthyl-CH(CH,OH)-C(O)-Aze-Pab x HOAc
To a solution of Compound 4B (0.194 g; 0.34 mmol; from step (i) above)
in ethanol (7 mL), acetic acid (0.021 g; 0.34 mmol) and Pd/C (5%, 0.09
g) were added. The reaction mixture was hydrogenated at atmospheric
pressure for 4 h. The reaction mixture was filtered through celite and the

30 filtrate was concentrated. The crude product was dissolved in H,O and



(1) (R- and (S)-PhCH(CH err]OH)-C(O - Aze-Pab(zZ) 30 A m xture of

(R S)-tropic acid (0.25 g, 1.5 nmmol), H Aze-Pab(Z) x 2 HO WO

97/ 46577 PCT/ SE97/ 00989
66 (0.73 g; 1.7 muol; from Exanple A above) and TBTU ( nado
mol ) inwfg’7/ﬂf§76f DMF was cool ed on an ice bath. Dl PEA"?’LJ.E?@%“?’E’& 0
nmol ) was added and the reaction m xture was stirred at room
tenperature for 48 h. The reaction mture was subsequent |y

concentrated, dijJuted with 400 _5 er. (pH adjusted to 8 with
NaHCO[ err]) and éﬁ?‘é’é’tﬂéd"\ﬁ“{%lé}t HSE%O%) ‘\’Agé‘ét“élge°°(‘§’°>‘<‘“a53‘ﬁﬁ‘)€?e°wcconbi ned
organi c | ayer tdaphgd W th NaHCO err]/aq (3 x 50 nL) and water (1 X
50m.), dried (Na[err]S(derr]) and evapor ated. The crude product (0.59
g) was purified by flash chromat ography on a silica gel colum (120 g)
eluted with of CHerr]C[err] (300 10 nlL), CHerr]CJ[err]:THF (500 ni;
3:1), and THF (X Mﬁtry/_z BlaMibAE of 20 m. were collected. Fractions

41-54 were conc e ) u i,.t h .a

di ast er eoneric re]a Wgﬂﬂ;@&q iil\é’ P&é@tﬁh@tgfgg éﬁl’mqg?g?’ El'gz']zﬁpodnmé@ntlr Ié‘?’ed to
gi ve Conpound 1B go4hs2006] 88J,. EPOW3i Gn,f 2EH)0 of 89:11. 15 Conmpound 1A:
[err]H NMR (400 MHz; CDCl[err]) [err] 827 (m 1 H), 7.67 (d, 2 H), 7.38
(d, 2 H, 7.3-7.1 (m 10 H, 5.49 (d, 1H), 5.15 (s, 2 H, 4.73 (m 1

| 4.4-4.2 > H), 4.10 1 H, 402 1H, 3.71 1H,
5?63(m > Hg,mz‘-:*-’%"‘é‘—‘-‘ll?ﬁ(m 1 Hg,mz.zgl)(m 1 Hg.mzo H%err]C Nﬁ/g(logbw;

CDCl [err]) am digrg - 80 (PPROBICHIBROTO} AP x 1O 168.5, 164.4
Conmpound 1B: err ; [err]) [err] 8.27 (m 1 H mnor

di astereonerirotaner), 25 8.14 (m 1 H, maj or diastereoner/rotaner),

;ajgoz gi g?terzegi)mé 5-7. é &ﬂ}; ' 1’_Ckg) -A?z'e?ﬁci , 1 H, 5.22 (s, 2 H,
A mixture of (R, S)-tropic acid (0.132 g; 0.8 mmol), H-Aze-Pig(Z) x 2 HCI
(0.393 g; 0.88 mmol; from Example C above) and TBTU (0.283 g; 0.88
mmol) in DMF (10 mL} was cooled on an ice bath. DIPEA (0.414 g; 3.20

1s mmol) was added and the reaction mixture was stirred at room temperature

for 48 h. The reaction mixture was subsequently concentrated, diluted
with H,O (175 mL, pH adjusted to 8 with NaHCO,) and extracted with
ethyl acetate (3 x 50 mL). The combined organic layer was washed with
aqueous NaHCO, (3 x 25 mL) and H,0 (25 mL), dried (Na,SO,) and

20 evaporated. The crude product (0.895 g) was purified by flash
chromatography on a silica gel column eluted with CH,Cl,, CH,Cl,:THF
(4:1, 1:1, 1:4) and CH,Cl;:MeOH (95:5, 9:1). Some fractions were
concentrated to give 117 mg of a compound with a diastereomeric ratio
of >99:1.

25
'H NMR (400 MHz; CDCl,): 6 7.88-7.95 (bt, NH), 7.21-7.41 (m, 10 H),
7.09 (bs, NH), 5.11 (s, 2 H), 4.78-4.80 (m, 1 H'), 4.00-4.38 (m, 4 H), 3.58-
3.76 (m, 3 H), 3.12-3.34 (m, 2 H), 2.76-2.97 (m, 3 H), 2.46-2.66 (m, 1
H), 2.22-2.35 (m, 1 H), 1.66-1.78 (m, 2 H), 1.22-1.38 (m, 2 H).

30



2 H mnor diastereoner/rotaner ), 4.89 (m 1 H nmgjor diastereoner/
rotamer), 4.82 (m 1 H mnor diastereoner/rotaner), 4.6-4.3 (m 2 H),
4.2-4.0 (m 2 H, 3.8-3.6 (m 3 H, 2.48(m 1 H, 2.38 (m 1H) 30[err]C

NMR (100 MHz; CDCl[err]), am dine and carbonyl carbons: 174, 170. 8

WO 97/ 46577 WO 97/46577 PCT/SE97/00989
PCT/ SE97/ 00989 67 168. 0,
164.7 (ii) (R- or (S)-PhCH(CH erf4 OH) - C( O - Aze- Pab x HC

Compound 1A (100 ng; _0.19 mol; fromstep (i) above) was dissolved 5 in
10 L of et handiLatidfrantiong/were Spngeptrajeds tmgvedl S6TmE of thelapiman of the

hydr ogenat ed at at m)s her i ess for 5 h urs er filtration and
evapor ati on t hé® 5? §v§§ (Sfa;ggedrﬂe%c Wﬁé} and 190 [err]L of
HJ (1 M was added After freeze drying the t|tIe product was obt ai ned

as a white powder. The |eId was 60 ng (74°/c) d| astereomeric ratio 99:1. 10
[err] H NVR (400(1i5)- ¢ QHBCE @Aor rotamer), 8.59 (m

rotamer), 7.5 A ”E(Pﬁbﬁ?fé&{)?ﬁ@ or @rﬁiass bt tare

ey or rof aner) aetrspd RN ey (i afSdoteth A (T g B2

H, mnor rotanemjnolR add® RIC (5%, 0.06] gy wEﬂi addud) to ethdndl. (5 D) énd‘llhe
[err]C NVR (75 MHz; Dierr]O, am dine and carbonyl carbons (rotarrers)
177. 4, 17 GNiKture7wasg hydogepated 60, a@rnomns presspry for 2i5) hquss.- Ehe

R) - PhCHCH] er r epar ed
aczzordl ng 'Eo t]hrga_br%e%%dé&% v@ﬁllﬁr&ﬂhmughl rgdrddfl:n Elu%& g%?%geﬁ%atﬁﬁbll)o of
Conpound 1B f rie sdésedue(whs allivédﬁ):d in H,0 IH@ ste(frd:z\é%e@td‘fgw@7%’/§ng

di astereoneric ratio 83:17
(93%) of the titie compound, diastereomeric ratio >99:1.

'H NMR (400 MHz; D,0O; complicated due to the presence of

diastereomers/rotamers): 6 7.14-7.41 (m, 5 H), 4.60-5.06 (m, 1 H), 3.64-
s 4.09 (m, 7 H), 2.78-3.19 (m, 4 H), 2.58-2.71 (m, 1 H), 2.34-2.45 (m, |

H), 2.03-2.20 (m, 1 H), 0.98-1.77 (m, 4 H).

3C NMR (100.5 MHz; D,0) amidine and carbonyl signals 175.95, 172.69,

155.85.

20  Example 6
(R.S)-PhCH(CH,OH)-C(O)-Pro-(R S)-Hig x HOAc

(1) (R.S)-PhCH(CH,0TBDMS)-C(O)-Pro-(R

EDC x HCl (0.24 g; 1.25 mmol) was added to a mixture of (R,S)-
35 PhCH(CH,OTBDMS)-C(O)-Pro-OH (0.38 g; 1.0 mmol; from Example D

above), (R,S)-H-Hig-Z x 2 HC1 (0.36 g; 1.0 mmol; prepared by reaction

of Boc-(R,S)-Hig(Z) (see International Patent Application WO 94/29336)

with gaseous HCI (g) in EtOAc followed by evaporation to dryness) and

DMAP (0.49 g; 4.0 mmol) in acetonitrile (10 mL) and the reaction mixture

30 was stirred at room temperature for 4 days. The reaction mixture was



25 J[err]H NWR (400 MHz; Dierr]O: [err] 7.8-7.0 (m 9 H, 510 (m 1 H,

m nor di astereoner/rotaner), 4.83 (m 1 H mgjor

di astereoner/rotaner), 4.6-4.2 (m 3 H, 41-3.4 (m 4H, 2.54 (m 1
H, major diastereoner/rot arrer) 2.39 (m 1 H mnor

di ast er eomer/ MR EMEFY, 2.2-2.1 (m 1 H) “[err]c NWR (75 YMEETERER o
am di ne and carbonyl carbons: 176. 6, 174..9, 30 168.9 WO 97/ 46577

PCT/ SE97/ 00989 68 Exanpl e 2

(R)- and (S)- 3 VEvROEAERIIITTOEHE ares|aapleeto HOLoRmE P aduskg ta
- an -

& 0.8 ol (F?L%WF@G@%S SR WA HERARY phePLAPL BeR3 £1150 mLf.0- 157

H- Aze- Pab( Zj X 2 THel copfbiBéy oganiz. laﬁernwnd wasdhedrwitix agadoas NaHOO (2 211380

the m xture was cool ed, on_an ice bath. TBTU (0.283 ¢g; 0.88 mmol) and

DI PEA (0. 414 g: Zbpardrb,9 (Aet 15 mlad dapd (NaSQ.2 a0d |eéswqwtﬁdd9@lwag 480

subsequent |y SvagorbRBdiris tahpeidibich fad FRE DR b cpfiariono )
fol l owed by an ext tachideBedihg Btept Nyl acetate (3 x 25 nmL). The conbi ned

organi c | ayer was washed wt aqueous NaHCO err] (3 x 25 nmL) and Herr]O
(25 m.), dried (NaJerr]SJ err]) and evaporated. The crude product was

ified by 15 fl. | col luted with
CH err]dl [err]: wmmémmmw “acetate: Et OH (95:5),
ethyl acetate: Et @Z‘S()-QJh@H(CH J@(b)ﬁ%gﬁhsg ﬁ%@ﬁﬁ%ég o4$9ﬁ‘iﬁ

fracti ons were concentrated & ound 2A wt

di ast ereoneri® r fione step @Baﬁcﬂie)iﬁmEA (6.5 mlf; rm@t,moﬁﬁ{z@gb@vascsnmdtatﬂ’@d to
give 164 ng of Corrpound 2B with a 20 diastereonerjc I’cf g of 88:12.

Conpound 2A: for 30 mipuierR YhsopH mithe amapyre vas)adjusted fo B with gavepusm NH)
7.79-7.85 (m 2 @2003 followed by an extraction with CH,Cl, (3 x 75 mL). The combined

organic layer was washed with H,0, dried (Na,SO,) and evaporated. The
crude product (0.24 g) was purified by flash chromatography on a silica
15 gel column (50 g) eluted with CH,Cl, (200 mL), CH,Cl,:EtOH (95:5; 200
mL) and CH,Cl,:EtOH (9:1; 400 mL). The yield was 109 mg (50%) of

the title compound.

LC-MS m/z 536 (M + 1)"

20 'H NMR (400 MHz; CDCL): 6 7.17-7.45 (m, 10 H), 5.06-5.15 (m, 2 H),
4.46-4.62 (m, 1 H), 3.97-4.21 (m, 2 H), 3.08-3.91 (m, 8 H), 2.80-2.98 (m,
1 H), 1.35-2.30 (m, 9 H).
BC NMR (100.5 MHz; CDCl,) amidine and carbonyl signals: 172.72,
171.74, 163.77, 159.14.

25
(111) (R S)-PhCH(CH,OH)-C(0)-Pro-(R.S)-Hig x HOAc
A mixture of (R,S)-PhCH(CH,OH)-C(O)-Pro-Hig-Z (0.11 g; 0.21 mmol;
from step (ii) above), Pd/C (5%; 0.06 g) and acetic acid (0.012 g, 0.21
mmol) in EtOH (10 mL) was hydrogenated at atmospheric pressure for 4

30 h. The reaction mixture was filtered and the filtrate was evaporated. The



7.18-7.48 (m 8 H), 6.70-6.88 (m 3 H), 5.20-5.24 (m 2 H), 4.84-4.99 (m
25 1 H), 4.34-4.64 (m 2 H), 3.98-4.16 (m 2 H), 3.56-3.82 (m 6 H), 2.26-

2.70 (m 2 H). Conmpound 2B: [err]H NVMR (500 MHz; CDCl[err]):
[err] 8.14-8.21 (m NH), 7.78-7.88 (m 2 H, 30 7.18-7.48 (m 8 H,

6. 70-6. 87 (mwWBIH¥§sTH. 20-5.24 (m 2 H), 4.86-5.00 (m PCTIREPIB8IG5 77
PCT/ SE97/ 00989 69 1 H,
4.34-4.64 (m 2-H, 4.00-4.16 (m 2 H), B®58-3.82 (m 6 H, 2.39- 2. 69
(m 2 H. (ii) (R- or

( S) - 3- Met hoxy phemgé pRiduCHas d]sweﬁrmzo\md Rebze«ditd\to give 78ang (82% )t i on of
Conmpound 2A (0. g@éq 0. 30 |; fromstep (i) above) I n ethanol (7
m.), were added® itle compewnd. 018 g: 0.30 nmmol ) and Pd/ C (5% 0.08
g). The reaction m xture was hydrogenat ed at atnospheric pressure for
4 h. The reaction mxture was filtered through celite and the filtrate

was concent r at etC- MBemiz&@lb(Mrﬁdy*ct was di ssol ved in Herr]O and 10
freeze-dried to Lve 1@@ % of the title conpound, diastereoneric
T aCag 150 Ol NIR ChbonEtz T 7 1517edS [, 5 Fod 3Did. Siom SoB Db

@) 7 5 .04 2
56 Th e os (kORI 2 60 18798 (TP PR05Ba e ) ?-40-9-3? g, 04 (T

3.97-4.19 (m 39H). 364394(m5|—l),218282(m2 (iii)
(S)- or (R-3- I\/Ethox phenyl - CH CHBerr OH)-C(O -Aze-Pab x HOAC To a
sol ution of Con'p@.hﬂt&zﬁﬂ Mtz [0) emidineand catbooyl sigralds:(I79.90Hd724820 in

et hanol (7 nl) i/ﬂ'&added acetic acid (0.016 g; 0.26 mml) and Pd/C

10

Example 7
(R)- and (S5)-2,5-Dimethoxyphenyl-CH(CH,OH)-C(0O)-Aze-Pab x HOAc

(i) (R)- and ($)-2,5-Dimethoxyphenyl-CH(CH,OH)-C(Q)-Aze-Pab(Z)
15 H-Aze-Pab(Z) x 2 HCI (0.387 g; 0.88 mmol) in DMF (10 mL) was cooled

on an ice bath. 3-Hydroxy-2-(2,5-dimethoxyphenyl)-propionic acid (0.181
g; 0.8 mmol), TBTU (0.283 g; 0.88 mmol) and DIPEA (0.414 g; 3.20
mmol) were added and the reaction mixture was stirred at room
temperature for 4 days. The reaction mixture was subsequently evaporated

20 and the residue was dissolved in a mixture of H,O:ethyl acetate (2:1; 150
mL) followed by an extraction with ethy! acetate (3 x 25 mL). The
combined organic layer was washed with NaHCO,/aq (3 x 25 mL) and
H,0 (25 mL), dried (Na,SO,) and evaporated. The crude product (0.43 g)
was purified by flash chromatography on a silica gel column eluted with

25 ethyl acetate, ethyl acetate:EtOH (99:1), ethyl acetate:EtOH (97:3) and
ethyl acetate:EtOH (95:5). Some fractions were concentrated to give 165
mg of compound 7A with a diastereomeric ratio of >99:1. Other fractions
were concentrated to give 185 mg of compound 7B with a diastereomeric
ratio of 93.7.

30



(5% 0.07 g). The reaction m xture was hydrogenat ed at atnospheric
pressure for 4 h. The reaction mxture was filtered through celite and the
filtrate was concentrated. The crude product was dissolved in Herr]O and

freeze-dried to give 113 ng (92% of the title conpound, di %2;5@53‘3 25
rati o 88:12. WOITMMESTIC- MG niz 411 (M 1)[err] "H NMR (5 ;
Derr]O: [err] 7.26-7.86 (m 5 H, 6.88-7.04 (m 2 H), 6.75-6.83 (m
1 H, 4.91-4.96 (m 1 H), 4.26-4.68 (m 37H), 3.96-4.18 (m 30 2 H),
3.64-3.94 (m 5@, 2.18-2.70 (m 2 H). WO 97/ 46577

PCT/ SE97/ 00989 Compound 7A: 70 Exanpl e 3

R S)-3,4-Di nmeth hE e- Pab x HOAc i
ER, sg -3, 4- Di net h%‘ﬁ%‘é% -ngkgj{‘g‘?r’}ﬁ@&%r—%m- Pab(Z) 5 A nixt uE e) of
(R S) - 3- hydr oxy- 2H(KRMR {500 MidxyQ 1 3 -80262Ri36(Ins; Ng{i),d'é.so-mt Qd,Z% r?; 1. I0
. mol ;

mol ; from Exanple F abovezr, H Aze-Pab(z) x 2 HC .4 ; ;
from Exanpl e A aB@¢e}-4& 6@, TEDUC(76-@85 ¢m, 3 H), :7231(5, 7 M), 4-83-W?m1® W) was

cooled on an ice t | PEAN Q.032, 9o 4. I d and,t he
reaction m xtr e4\%§§‘hg? E’Pr gﬁq)asgié%ﬂ? t(’é’ngmtﬁoe(\é\?zﬂ)ﬁggﬁt fgﬁ’ 9‘$§‘e
reaction mxtureswagnsubsgaenidy, ganggny rated. The residue was

diluted with ethyl acétaté:H20 (1:2; 300 mL) and the pH was adjusted to

9 with aqueous NaHCO err] followed by an extraction with ethyl acetate (3
x 100 nlL). The c&nbi ned c} gani ¢ | ayer was washed w th aqueous NaHCG3
(3 x 100 ni) and HFE’PP]"E)% x 125 mL), dried (Na[err]SO err]) and 15

evapor at ed. TheL@r_NgePpi gqugllg,[ Lq.)A%gg)(M/asS\,eri fied by flash
I ca c ,

chromat ography on a si g ol"dmm (50 g eluting with ethyl acetate
(200 ), ethyl Héa&MRe(IBOAMHZ)TEC], P @08.11)8. 1% (tny INH); et 70-2.88t @ Z $1)]1;
200 nmL) and ethyl acetate: Et OH %S: 15; 200 ). Thek{%i eld was 244 ny
(429% of the tit@4cofd&and HabS8rebtoneditD), faLi(e $31)a891498 (m, 1 H),
4.36-4.67 (m, 2 H), 3.99-4.22 (m, 3 H), 3.48-3.82 (m, 8 H), 2.38-2.95 (m,

2 H).

ts  (ii) (R)- or (S)-2.5-Dimethoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab x HOAc
Compound 7A (0.141 g; 0.25 mmol; from step (i) above) was dissolved

in EtOH (7 mL). Acetic acid (0.015 g; 0.25 mmol) and Pd/C (5%; 0.07
g) were added and the mixture was hydrogenated at atmospheric pressure
for 3 h. The reaction mixturc was filtered through celite and the filtrate
20 was evaporated. The residue was dissolved in H,0 and freeze-dried to

give 113 mg (90%) of the title compound, diastereomeric ratio >99:1.

LC-MS m/z 441 (M + 1)*
tH NMR (400 MHz; D,0): § 7.34-7.84 (m, 4 H), 6.82-7.14 (m, 3 H),
235 5.06-5.13 (m, 1 H), 3.72-4.37 (m, 13 H), 2.11-2.86 (m, 2 H).

(ii1) (R)- or (S)-2.5-Dimethoxyphenyl-CH(CH,OH)-C(0O)-Aze-Pab x HOAc
Compound 5B (0.164 g; 0.286 mmol; from step (i) above) was dissolved
in EtOH (7 mL). Acetic acid (0.017 g; 0.286 mmol) and Pd/C (5%; 0.08

30 g) were added and the mixture was hydrogenated at atmospheric pressure



FAB-M5 mz 575 (M+ 1)[err] [err]H NVR (400 MHz; CDCl [err]): [err]
8.18-8.26 (m 1 H), 8.00-8.08 (m 1 H, 7.76-7.84 (d, 1 H), 7.63-7.68
(d, 1 H, 7.25-7.47 (m 6 H, 7.02-

7.07 (d, 1 H, 664-6.84(m 3 H),
5.20 (s, 2 H, 4.82-5.00 (m 1 H), 4.40-4.79 (m 25 2 H), 3.98-4.24 (m 2
H), 3.84-3. 8WQH46HTH) 3.53—3.82 (m 3 H), 2. 26- 2. 6BCYISE97/9098]

(i1) (R S)-3,4-D net hoxyphenyl - CH( CH[ er ‘) C(O -Aze-Pab x HOAc
(R, S) -3, 4- Di met hoxyphenyl - CH( CHOH) - C( O) -7&ze- Pab(Z) (0.095g; 0.17 30 mmol ;

fromstep (i) above), acetic acid (O. 010[g 0.17 mml?_ and Pd/ C WO
97/ 46577 for 3 h. The reaction mixture was filtered through celite and thefilgs87/ 00989
(5% 0.087 g) o] Q d. t re t ant, m,xture

was hydrogenat\ggSa?‘gggﬁages&phg?‘%gg%?léesgjar ecmf?%’ %g ﬁ:‘%é‘“agé VF&S' th)?ture

was filtered angvd N30 hig (918h oM RPESHPORR, diHRréRRHU NS 9i ssol ved in
H err]O and freeze-dried to give 70 ng (85% of the title compound as a 5
whi te powder, diastereoneric ratio 52:48. LCGMS nmz 441 (M+ 1)[err]

e VAR A ) L BT L 2
3 05 4. 28 (m A NI$IFH1400(3 rx’la hth 1- ﬂ *”’552’8%&8" izm 5% % Hoac

Exanpl e 4 (R - and
15 (i) (R - addq8h; QPE\)aﬁhl(}ayIéSCcht(CH[HbrL}w})Z'B(@ 248). Pab( 2) A

solution of H Aze-Pab(z) x 2 HO (0.483 g; 1.1 nmol; from Exanpl e A
above) in DVF (10 nL) was cooled on an ice bath. (R S)-3-hydroxy-2-
Example 8

1w (RS)-Ph-CH{CH,OH)-C(O)-Pro-Pab-OH

(1) (R.S)-Ph-CH(CH,OTBDMS)-C(O)-Pro-Pab(Z
A mixture of (R,S5)-Ph-CH(CH,OTBDMS)-C(0)-Pro-OH (0.753 g; 2.0
mmol, see Example D above), H-Pab(Z) x HCI (0.681 g; 2.1 mmol),
1s  DMAP (0.366 g; 3.0 mmol) and EDC (500 pL; 2.7 mmol) in acetonitrile
(7 mL) was stirred at room temperature for 3 days. The reaction mixture
was evaporated and the residue was purified by flash chromatography on
a silica gel column eluted with ethyl acetate:toluene (2:1) and THF:toluene
(3:7). The yield of the sub-title compound was 345 mg (27%).
20
FAB-MS m/z 643 (M + 1)’
'H NMR (300 MHz; CDCl,): 5 6.85-7.85 (m, 14 H), 5.15 (s, 2 H), 3.15-
4.80 (m, 8 H), 1.60-2.30 (m, 4 H), 0.65-0.90 (m, 9 H), -0.80-0.05 (m, 6
H).
25
(ii) (R.S)-Ph-CH(CH,OH)-C(0)-Pro-Pab(Z)
To a mixture of trifluoroacetic acid (2 mL) in CH,Cl, (8 mL), (R,S)-
PhCH(CH,OTBDMS)-C(O)-Pro-Pab(Z) (0.345 g; 0.54 mmol; from step (i)
above) was added and the reaction mixture was stirred at room temperature

30 for 4 h. The mixture was diluted with CH,Cl, and the pH was adjusted



(2-napht hyl)-propionic acid (0.216 g; 1.0 mmol; from Exanpl e G above),
TBTU (0.353 g; 1.1 mmol) and DI PEA (0.517 g; 4.0 mmol) were added 20 and
the m xture was stirred at roomtenperature for 3 days. The reaction

m xture was subsequently evaporated and the residue was dissgl g_”'g@ a

m xture of et WP97d687ate: H20 fol l owed by an extraction with Péf‘#% ate
(2 x 75 m.). The conbi ned organic | ayer was washed w th aqueous

NaHCO err] (3 x 30 nmL) and Herr]O (25 nmJ9 dried (Na2SO4) and evapor at ed.
25 The crude product was purified by flash chromatography on a silica gel

col um el uted witoh7ewith Nez€Oslaq, dihieylorgania dexerEwesi sl AMgiidl) cand |
TSesa" o oompon s o RSB A RaP s T
fractions were c,ggqgg«t/({)agﬁgetsgb_giiﬂg%oggp%uﬂa (39% of Conpound 4B with 30 a
di astereoneric ratio of 90:10. WO 97/ 46577

PCT/ SE97/ 00989 72

4A: . LCM5 mz_ 565 (M+ 1 H NVR (500 Mdiz; err]):
[err] 8.23-8.31 Eﬁ?-Mﬁ){(ﬂ/Eﬁ%&ﬂ.e%ﬁ*( H«FM@‘:I ﬁ& r 27 (M *5{)225?(93(1\42“ &Dds&: 85]4? 92
(m 1H), 4.44-4. -F(ﬁa)*z H, 4.07-4.24 (m 2 H, 5 3.64-3.92 (m 3 H),
2.21-2.70 (m 2@?. Conpound 4B: LCGMsS nfz 565 (M+ 1)[err],
587 (M + Na)[errfH NMR (§6¢ MHzNVB(l )08 7Md27.8€104, [14rH},)5.1§-8125](n8. 2BD)8. 21 (t,
NH), 7.20-7.90 ( 16 , 10.5.24 %s, 2I—?j 4.95-5.02 (m 1 H, 4.31-4.65
(m 2 H, 4. 09-43%2-4(-68 m, By, 1.66-238dm,# 8> (m 3 H), 2.38-2.76 (m 2 H).
(i1) (R- or (S)-2-Naphthyl-CH(CH err]OH) -C(O - Aze-Pab x HOAc To a
sol ution of Conpound 4A (0.175 g; 0.31 mml; fromstep (i) above) 15 in

ethanol (7 my ag§f (B SRPhCHEIRBHEC(O)-Bb-pamDH and Pd/ C (5% 0.09 g)
hydr o

wer e added. The reaction m xture was hy genated at atnospheric

pressure for 4 HR,Pbh-EEHAHEH)FC(Q)eProcPabiZb u@hl 1deg;i 0.31 amaol; Heothister at e was
(i1) above) was added to a mixture of hydroxylamine hydrochloride (0.206
g, 3.0 mmol) and triethylamine (1.3 mL; 9.3 mmol) in EtOH (4 mL). The

reaction mixture was stirred at room temperature for 4 days. The crude

Conpound

1s  product was subjected to preparative RPLC yielding 50 mg (23%) of the

title compound.
LC-MS m/z 411 (M + 1), 433 (M + Na)*

20 Example 9
(R)-_or (S8)-3-Methoxyphenyl-CH(CH,OH)-C(Q)-Aze-Pab-OH
A solution of hydroxylamine hydrochloride (0.083 g; 1.2 mmol) and TEA
(0.405 g; 4.0 mmol) in 11 mL of THF was sonicated for 35 minutes. (R)-
or (S)-3-methoxyphenyl-CH(CH,OH)-C(0)-Aze-Pab(Z) (Compound 2A
25 from Example 2(i) above; 0.109 g; 0.2 mmol) was added, and the mixture
was stirred at 40°C overnight. The solvent was evaporated and the crude
material was purified by flash chromatography on a silica gel column
eluted with a gradient of CH,Cl,:IPA:HOAc (100:0:0 --> 90:10:0 >
80:20:2) followed by HPLC (CH,CN:NH,OAc (0.1M) (32.5:67.5)). After
30 freeze drying, 38 mg (44%) of a white powder was obtained.



concentrated. The crude product was dissolved in Herr]O and freeze-dried
to give 136 ng (89% of the title conpound, diastereoneric ratio 95:5. 20

LCGMs mz 431 (M+ 1)[err] [err]H NVR (500 MHz; Dierr]O: [err]
7.05-8.00 (m 11 H), 5.14-5.22 (m 1 H), 3.60-4.58 (m 8H), 2.12-2.81
(m 2 H. 2WO eI} (S)- or (R)-2-Naphthyl - CH( CH er r] OH) - BCHSERZ®4Sah x
HOAC To a solution of Conmpound 4B (0.194 g; 0.34 nmmol; fromstep (i)
above) in ethanol (7 nL), acetic adiéd (0.021 g; 0.34 mmol) and Pd/C
(5% 0.09 & were added. The reaction m xture was hydrogenated at
atmospheric  LCMBamiar&% @M #1N. The reaction mixture was filtered

through celite and the 30 filtrate was concentrated. The crude product was
di ssolved in Herr]O and WO 97/ 46577

freeze-dried to give 151 ng (90°/c) of the title corrpound di astereoneric
rati o 90: 10. : ol e : )] H NVR (500 MHz;

IEIS)[H)e’rr]Z-O)l:Z_ [ZE:;;SE%]I'E éro-g’ E@O (6%‘ oé,gércdi)a?gd Qr%ig}gd to the m%th%% 4.62 (m
S) - PhCH( CH '

g Sg - Ph CHg CH% 2; ;d}egﬁbeg 8%131 %‘g‘tﬁ"g] I?(‘agmppﬁlc%nm 9&%7)/%42@4}{ @;IOWF bly c acid

(0.132 g; 0.8 MBIY,(0t3582g; Ai.Dfutholy, i.’olki@zed by DIPEAS@@SW gQ@@rﬂiﬁBl) from

Exanpl e C above) and TBTU (0. 283 g nmol ) DMF (10 nL) was
cool ed on an i déerpapddedpitpEa e@uuqm ‘(}f (&53(3 hydroxy-Z—(B methOXthen}’])

propionic acid (0.196 g; 1 mmol; from Example E(ii) above) in DMF (10

10 mL) at 0°C. After stirring for 4 days at room temperature, the reaction
mixture was concentrated and purified by RPLC (CH,CN:H,NOAc (1M)
(40:60)). The fractions were concentrated and extracted 4 times with
EtOAc. The combined organic phases were then dried (Na,SO,) and
evaporated to give a crude mixture of diastereomers. The mixture (0.84 g)

1s  was chromatographed by RPLC (CH,CN:H NOAc (1M) (34:66)), which
separated two diastereomers: Compound 10A (0.352 g; 83 %; the faster
moving diastereomer; purity 90.5% by HPLC) and Compound 10B (0.311
g; 74 %; slower moving diastereomer; purity 96.9% by HPLC).

20 Compound 10B:
'"H NMR (400 MHz; CDCL): § 7.83 (d, 2H); 7.46 (dd, 2H); 7.4-7.3 (m,
8H); 6.84 (dd+s, 3H); 5.23 (s, 2H); 4.62 (dd, 1H); 4.49 (ddd, 2H); 4.03
(dd, 1H); 3.88 (dd, 1H); 3.80 (s, 2H); 3.73 (dd, 2H); 3.63 (m, 1H); 3.2 (m,
1H); 2.3 (m, 1H); 2.1-2.0 (m, 2H); 1.82 (m, 3H); 1.74 (b, 3H)

25
Example 11

(S)- or (R)-3-Methoxyphenyl-CH(CH,0OH)-C(O)-Pro-Pab x HOAc
Pd/C (5%; 10 mg) was added to an acidified (HOAc; 2.7 mg; 0.045 mmol)

solution of (S)- or (R)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab(Z)
30 (Compound 10B from Example 10 above; 10 mg; 0.018 mmol) in 10 mL



15 mmol) was added and the reaction m xture was stirred at room

t enperat ure for 48 h. The reaction m xture was subsequently
concentrated, diluted with H0 (175 nL, pH adjusted to 8 with

NaHC[ err]) and extracted with ethyl acetate (3 x 50 i ned
organi c | ayer WE“§&Shed with aqueous NaHCO err] (3 x mg’%??()&gﬁb
Herr]O (25 nL), dried (Na[err]SOerr]) and 20 evaporated. The crude
product (0.895 g) was purified by flash 81 chrorrat ography on a silica gel
colum eluted with CHerr]dJ[err], CHerr]dJerr]: 84' , 1.1, 1:4)
and CH err]d [ePf]E @%}1’{@95""3"“@ Tyixtuse 1ag r*‘é(éf‘?&?H%teS\/eﬂe atm a‘cEﬁR!Ent rat ed

Lo 1] H R (g0 AoRBersEERANED, 1)t (HeSUHEE VBl bl Braporatsend ° [ 1

H, . 7.09 (bdissbivkd ifp20 i Sf CH (EN (730'50)8®hfsr§oluhoﬂ)was4i~&ee 4riss (m 4

H. 3.58- 3.76 (m 3 H), 42 2'H), 2.76-2.97 (m 3 H),
2.46-2.66 (m 1to gwekwntg @D%)sa” tbmntlg qqmpouné@s_a whBit¢ ppwdend) | 1. 22-1. 38
(m 2 H. 30 WD 97/ 46577

PCT/ SE97/ 00989 74 (Lat er
fractions were ¢engpehhi/ateeg W +0i)ye 156 ng of the epinmer of the above
conpound with a di astereoneric ratlo of 87:13). (i) (S)- or

(R -PhCH(CH err]OH)-C(O -Aze-Pig x HOAc 5 (R)- or
(S)-PhCH(CH[errg%E-gﬂ-Aze Pig(z) (0.117 g; 0.22 mol; the

characterised c romstep (i) above), acetic acid (0.013 g; 0.22

nol ) and Pd/ C ¢p%) 10 "“%‘%ﬁ%ﬁ%ﬁ@'@@ @&@Jalg@zpé cand the

m xture was hydrogenate hours. The
reaction mxbure was filtered through celite and the filtrate was

evaporated. 10 The residue was dissolved in Herr]O and was freeze-dried
to give 92 ny ()@@@MM{EM%Q&B,_@M&@HC ratio >99: 1.
A solution of (R,S)-3-hydroxy-2-(3-Boc-aminophenyl)propionic acid
(0.146 g; 0.8 mmol; from Example T above) in DMF (10 mL) was cooled
to 0°C. H-Pro-Pab(Z) x HC1 (0.339; 0.88 mmol), TBTU (0.283 g; 0.88
ts  mmol) and DIPEA (0.414 g; 3.20 mmol) were added in the above order

and the reaction mixture was stirred at room temperature for 4 days. The

L)

DMF was subsequently evaporated and the residue was purified by prep.

HPLC (CH,CN:NH,OAc (10%); 42:58). The CH,CN was evaporated and

the water solution freeze dried to yield the sub-title compound (187 mg;
20 43%).

'H NMR (500 MHz; CDCL,): § 9.48 (b, 1H); 7.73 (d, 1H); 7.43 (t, 1H);
7.34 (m, SH); 7.20 (d, 1H); 6.85 (d, 1H); 6.80 (d, 1H); 5.21 (d, 2H); 4.62
(m, 1H); 4.40 (m, 2H); 4.02 (m, 1H); 3.87 (m, 1H); 3.75 (m, 1H); 3.70

25 (dd, 1H); 3.65 (m, 1H); 3.50 (m, 1H); 3.23 (m, 1H); 2.25 (m, 1H); 1.87
(m, 4H); 1.79 (m, 1H); 1.47 (d, 9H)

(i1) (R.S)-(3-Boc-aminophenyl)-CH(CH,OH)-C(Q)-Pro-Pab_x HOAc
Pd/C (10%; 10 mg) was added to a solution of (R,S)-(3-Boc-aminophenyl)-
30 CH(CH,OH)-C(O)-Pro-Pab(Z) (270 mg; 0.42 mmol; from step (i) above)



[err]H NVR (400 MHz; D[err] G conplicated due to the presence of
di astereoners/rotaners): [err] 7.14-7.41 (m 5 H), 4.60-5.06 (m 1 H),
3.64- 15 4.09 (m 7 H, 2.78-3.19 (m 4 H), 258271(m 1 H, 2.34-2.45

(m 1 H, 2.03-2.20 (m 1 H, 0.98-1.77 (m 4 err CNI\/R
(100.5 MHz; BO¥4p% ami di ne and carbonyl signals 175 95, 1 biosw3

155. 85. 20 Exanple 6 (R S)-PhCH(CH err] OH)-C(O) - Pro- (R S) H g x
HOAc (1) (R S)-PhCH(CH err] OrB -C(O-Pro-(R S)-Hi g(2) EDC x

HCl (0.24 g; 1,25 mmol) was added to a mixture of (R S§)- 25
PhCH( CH] er r ] OTBDVE) mE( of Ftob @mi(}tpéa @0 dropsymbhe reaction B nmmewas
above), (RS

of Boc-(R S)- J?%%*z?e'z%%de%} r?g@r)n%\tt T°8Hg|te‘ﬂa?féﬁn’tpi8‘p|r 8{’%3&}' ?‘%ggg)

wi th gaseous Hegixthed w'aE‘ fiflefedCthiQUghOMPHlo DYTHRVRIRM AL Wi eddpotdt¥d SR gter and
DVAP (0.49 g; 4.0 nmmol) in acetonitrile (10 nL) and the react’ion mxture 30

was stirred atwasaddadandshesolntion was fredze drieditoegive 2t4 mgn( 190%) widheas

WO 97/ 46577
PCT/ SE97/ 009ggsub-title compound as a white foamy material. 75

evaporated and the residue was di ssol ved in Herr]O (300 nL; pH adjusted to

9). Th i | t L) .

The combi ned o Banri I M BRER T e B st AR DR I
and Herr]O (37851@02m>)ner(lne,omwav[@s(ﬂﬁ@mru]sb (@) RIE) D OT @tnetm)o give
0.48 5 g of the sub-title conpound whi ch was used without further
purification 3.90 (m 3Hhke lgﬂ'%(ﬁb@%ng st ep. (ii)

(R'S) - PhCH(CH[err]C]—I) C(O-Pro-(R S)-H g(2
(R'S)- PhCH(?:H[err]OTBDI\/S) C(O-Pro-(R S)-Hg(2) (0.265 g; 0.41 mmol; 10

B E g;nr ]stC ep (i) @RPYRI)JII0AMdhenyl-OHICARIH)-COHPRS-PES! L HOAL Was stirred at
A solution of (R,S)-(3-Boc-aminophenyl)-CH(CH,0H)-C(O)-Pro-Pab (172
mg; 0.42 mmol) in HCI (6M; 10 mL) was stirred at room temperature for
2 hours and the product was freeze dried to give 153 mg (76%; 94.2%

15 purity) of the title compound as a white material.

1H NMR (500 MHz; D,0): 6 7.33 (m, 2H); 7.16 (t, 1H); 7.02 (m, SH);
4.07 (m, 3H); 3.84 (g, 1H); 3.68 (m, 1H); 3.44 (m, 1H); 3.24 (m, 1H);
2.96 (m, 1H); 1.83 (m, 1H); 1.50 (m, 3H)

2 °C NMR (100 MHz; D,0) 174.6, 174.3 (rotamers and/or diastereomers);
172.1, 171.9 (rotamers and/or diastereomers); 166.1

Example 13

(S)- or (R)-3-Methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab-OH
25 A solution of hydroxylamine hydrochloride (149 mg; 2.15 mmol) and

TEA (725 mg; 7.16 mmol) in 11 mL of THF was sonicated for 35
minutes. (5)- or (R)-3-Methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab(Z)
(Compound 10B from Example 10 above; 200 mg, 0.36 mmol) was added,
and the mixture was heated at 40°C overnight. The solvent was

30 evaporated and the crude material was purified, first by flash



for 30 mnutes. The pH of the m xture was adjusted to 9 with aqueous
Klerr]CJerr] followed by an extraction with CHerr]dJ[err] (3 x 75 nL).

The conbi ned organi c | ayer was washed with Herr]O dried

(Na[err]Sderr]) and evaporated. The crude product (0.2 '
purified by fIV¥MM48Fomat ography on a silica 15 gel colum f’l%’?!;‘&%%i%“ut ed
with CHerr]C[err] (200 m.), CHerr]dJ[err]:EtOH (95:5; 200 m.) and
CH err]C[err]:EtOH (9:1; 400 nmL). The yi® d was 109 ny (50% of t he
title conpound. LCGMs mz 536 (M + 1)[errl 20 [err]H NWR (400 MHz;
CDC [err]): [errghromatography om a18ilicy o, oglumm siyted withy) a gradlena af- 4. 62

1552 30 (m o ShichiAtighe Qo gD W“S&ﬁéﬁoaﬁﬁtﬁ RRCana

carbonyl si gnal s(cCH,EN: 713H40Ac (o ML (3245:6763). 7Z=reeh59dr%g #elded 119( hig )

(RS)- PhCI-l(CI—l[er_)]F -(RS)-H g x A m xture of
(R 'S) - PhCH( CH[ er %H)Of @tubrmognd @ wmtgpowdm mol : from step
(ii) above), Pd/C (5% 0.06 g) and acetic acid (0.012 g, 0.21 nmol )

in EtOH (10 mM.) was hydrogenated at atnospheric pressure for 4 30 h. The

reaction m xture pagsf &4 apgyt he filtrate was evaporated. The
WO 97/ 46577 T 'z le(:M q)

PCTGSEQ?/ 00939 'I—{ NNCIjR (400 MHz; CD 013) 6 7.64 (d, 2H} d” 38 (d, 21%); 7.27 (t, (tHl);de
i H O 78
P e 1T e bordsh i, 2% G I8 447 B S tdite THI 403 @, 1 Am
400 MHz; Y .
S04 14 (' 5 3p0 (850 S tad 1) 838 GirTany 4R ﬁﬂé@;ﬂﬂi@rﬁ%ﬁwm (m

9 H. [efo] Q.58/Mn( 18)5 MHz; Dlerr] O am dine and carbonyl signals:
174. 90, 173. 48, o
13C NMR (CD;0D) amidine and carbonyl carbons: 174.7; 173.4; 161.5

Example 14
(8)-_or (R)-3-Methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab-OC(O)Et

(1) (R)-_and (S)-3-Methoxyphenyl-CH(CH.OTBTMS)-C(O)-Pro-Pab(Z)
A solution of (R,S)-3-methoxyphenyl-CH(CH,OTBDMS)COOH (3 g; 9.66

mmol; from Example S above) in DMF (100 mL) was cooled in ice water,

and H-Pro-Pab(Z) (4.8 g; 10.63 mmol; prepared according to the method
20 described in International Patent Application WO 97/02284), TBTU (3.4
g; 10.63 mg) and, followed be DIPEA (5.0 g; 38.65 mmol) were added.
The mixture was stirred at room temperature for 5 days, the solution was
concentrated, and the residue was dissolved in a mixture of 400 mL H,0
and 200 mL EtOAc. The organic layer was separated, and the aqueous
25 phase was extracted with EtOAc (3 x 50 mL). The combined organic
phases were washed twice with NaHCO,/aq (10%), once with water, dried
(Na,S0,) and evaporated. The crude product (6.25 g of a brown solid) was
purified by flash chromatography on silica gel (EtOAc:EtOH (95:5)),
yielding 4.27 g of a thick brown oil. This material was further purified by
» RPLC (CH,CN:NH,OAc (10%) (70:30)) to yield two diastereomers,



154. 84. 10 Exanpl e 7 (R - and

(S)-2,5-D net hoxyphenyl -CH(CH err] OH) - C(O) - Aze- Pab x HOAC (i) (R -
and (S)-2, 5-Di net hoxyphenyl -CH(CH err] OH) - C(O) - Aze- Pab(Z) 15 H Aze-Pab(Z)
x 2 Hd (0 387 g; 0.88 nmol) in DVF (10 nl) was cool ed on an ice bath.
3- Hydr oxy- 2- WP %M4857%et hoxyphenyl ) - propi oni ¢ acid (0. 181 PEEISEIT/8058%ho! ) |
TBTU (0.283 g; 0.88 nmml) and DI PEA (0.414 g; 3.20 nmol ) were added and
the reaction mixture was stirred at roorf4 tenperature for 4 days. The
reaction mxture was subsequently evaporated 20 and the residue was

di ssol ved in aGamrannd A il 40rg;Chetthsper mowingt isoner)landl €ompoundril}#Bf ol | owed

by an extractl O ttH] ﬁ&h | acet at.e 3 x 25 nm). The conbi ned organic
| ayer was vvash vt e %@?Y’Pﬁd %)y 25 n) and Herr]O (25 n),
dried (Na[err]SO err]) and evaporated. The crude product (0.43 Q) was

purified by flash chromat ography on a silica gel colum eluted with 25

ethyl acetate, L&i-M8S miedi7Rt6e (Mt OH) Bactinatedt hyl acetate: Et OH (97:3) and
ethyl acetate: EtOH (95:5). Sone fractions were concentrated to give 165
my of conmpodnd 7A with a diastereonmeric ratio of >99: 1. Other fractions

oo a0 Oy nentenl o AT

PCT/ SE97/ 00989 A solution of hydroxylammc x HCl (043 g; 6.2 mmolLaﬁa TEA (2.1@npound

TA: LCG-Ms iz 575 [err 597 M+ Na) err [err NVR (500
MHz; CDQ [err] )20 8[ @}m?ngng}g; 180 ( NS, sqmg:gcd; 8y 2 dours, pyhereafter

724748(m 7, 4. 83- mlH)

5 4.43-4.59 (Zn%° ‘13?‘5 e £ ?Z’"EQ}"’H?’ ofE s (‘(‘ﬁab eh)was§d#%§‘g

3. 58- 18. 73okutibn Avds)stiridd Averhight a4 36°C. Wfter evaporation the product was
purified by RPLC (CH,CN:NH,OAc (10%) (65:35)) to yield 0.396 g

(69%) of the sub-title compound as a white powder.

'H NMR (400 MHz; CDCL,): 5 7.89 (bt, 1H); 7.49 (d, 2H); 7.25 (d, 2H);
15 6.90 (s+d, 2H); 6.83 (m, 1H); 4.93 (b, 2H); 4.66 (m, 2H); 4.24 t, 1H);

4.20 (d, 1H); 3.88 (dd, 1H); 3.81 (s, 3H); 3.74 (m, 2H); 3.34 (m, 1H);

2.38 (m, 1H); 2.10 (m, 1H); 1.82 (m, 2H); 0.83 (s, 9H), -0.05 (d, 6H).

Gii) (S)-__or (R)-3-Methoxyphenyl-CH(CH,OQTBTMS)-C(Q)-Pro-Pab-

0 OC(O)Et
A mixture of (5)- or (R)-3-methoxyphenyl-CH(CH,OTBTMS)-C(O)-Pro-
Pab-OH (130 mg; 0.23 mmol; from step (ii) above), propionic anhydride

(1 g; 7.7 mmol) and DMAP (9 mg; 0.07 mmol) was stirred at room

temperature for 35 minutes. The resultant mixture was then evaporated to
25 yield a yellow oil, which was purified by RPLC (CH,CN:NH,O0Ac (10%)

(70:30)) to yield 75 mg (52%) of the sub-title product (Purity: 99.6%).

'H NMR (400 MHz; CDCL,): 5 7.66 (d, 2H); 7.62 (t, 1H); 7.33 (d, 2H);
6.90 (d+s, 3H); 6.82 (m, 1H); 5.04 (b, 2H); 4.63 (¢, 1H); 4.59 (d, 1H);
0 430 (dd, 1H); 4.23 (t, 1H); 3.88 (dd, 1H); 3.80 (s, 3H); 3.7 (m, 2H); 3.32



Conmpound 7B: LCGMS mz 575 (M+ 1)[err], 597 (M+ Na)[err] 10 [err]H
NVR (500 WHz; CDCl[err]): [err] 8.11-8.19 (m NH), 7.79-7.88 (m 2 H),

7.24-7.48 (m 7 H), 6.68-6.84 (m 3 H), 5.22 (s, 2 H), 491498(m1|—|),
4.36-4.67 (m 2 H, 3.99-4.22 (m 3 H), 3.48-3.82 (m 8 H, 2. 38- m -

2 H. 15 (i Moy®s70r (S)- 2, 5-Di met hoxyphenyl - CH( CI-l[err]G—b’C@%Y’W Pab
x HOAc Compound 7A (0.141 g; 0.25 mmol; fromstep (i) above) was

di ssol ved in EtOH (7 nL). Acetic acicBS(O 015 g; 0.25 mmol) and Pd/C
(5% 0.07 wer e added and the m xture was hydrogenated at

at mospheric pr esim,elH), 2.55(ay 2K);12-43rtre, YR EG206m,ni ) Jr 85 (uast H; 11t %5 (@al
t hrou hcelltea t S par d. The residue was
di sso?ved in H[er:i'p q?ﬁ{j tﬂt’gg (gsg%edg%r 8\6§ (8 e 113 ng (90% of the

title conpound, diastereomeric ratio >99: 1. LCMS mz 441 (M +
1)[err] [err H NVR (400 MHz; Djerr]O: [err] 7.34-7.84 (m 4 H),
6.82-7. 14 (m v) (85 o5(R)E3-bethoxypheriyHH(GHAPH U CAD)-Pro-PAB- OQ(0)Bt 11- 2. 86
(m 2

(S)-2, 5 Di net Hox%r@iz( g&kﬁ[ﬂérﬂd@ow@@cmeolpémmmef (S) Ol‘(fzgﬁ'éound 5B
(0,164 . 0. 280 ook SERRCIOTRESKSICHAERAL B30OKTNEY s ok FUEH (7

and the m xture \msoh)&i:mgtepz(hedtbave)ah Qe The slEiss tWas stirred at 0°C for WO
97/ 46577 PCT/ SE97/ 00989

78 for 3 h3STREutssauterRitaT therolitioasvas mede alfaline BidsolidiNa,EQand t he
filtrate wa Vg&gE e T, s. disssol ved i nd
freeze-dried to and f@d %tB e ?glwg f\é?w& PHEE VS, @?ﬁ%’%ﬂe Yhshed
di astereonerig r Qﬁvh@r)?@néd (Na2804) and evaporated, yielding 60 mg of crude product.

After purification by RPLC (CH,CN:NH,OAc (10%) (42:58)) and freeze

drying, 41 mg (67%) of the title product was obtained as a white powder.

LC-MS m/z 497 (M + 1)*

s 'H NMR (500 MHz; CDCl,): § 7.66 (d, 2H); 7.34 (d, 2H); 6.83 (dd, 3H);
5.11 (b, 2H); 4.63 (dd, 1H); 4.48 (ddd, 2H); 4.03 (dd, 1H; 3.88 (dd, 1H);
3.80 (s, 3H); 3.73 (dd, 1H); 3.64 (m, 1H); 3.19 (m, 1H); 2.54 (q, 2H);
2.35 (m, 1H); 2.06 (m, 1H); 1.82 (m, 2H); 1.27 (t, 3H)

20 Example 15
(S)-_or (R)-3-Methoxyphenyl-CH(CH,OH)-C(0O)-Pro-Pab-OC(O JCH,

() (- _or (R)-3-Methoxyphenyl-CH(CH,OTBTMS)-C(O)-Pro-Pab-
OC(0)CH,

23 A mixture of (S)- or (R)-3-methoxyphenyl-CH(CH,OTBTMS)-C(O)-Pro-
Pab-OH (130 mg; 0.23 mmol; from Example 14(ii) above), acetic
anhydride (1 mL; 10 mmol), and DMAP (9 mg; 0.07 mmol) was stirred

at room temperature for 90 minutes. After evaporation the crude product
was purified by RPLC (CH,CN: NH,OAc (10%) (60:40)), yielding 78 mg
30 (57%) of the sub-title product.



5 LCGMS Mz 441 (M+ 1)[err] [err]H NVMR (400 MHz; Djerr]O:

7.34-7.86 (m 4 H), 6.78-7.10 (m 3 H), 4.89- 4.96 (m 1 H),
3.70-4.68 (m 13 H), 2.16-2.73 (m 2 H). Exarrple810

(R S)-Ph-CH(CH err] OH) - C(O) - Pro- Pab- CH (1)

( RS) - Ph- CH( CRvesiAeTBDIVSE) - C( O) - Pr o- Pab( 2) A m xture ofPCT/SE97/00989

(R S)-Ph-CH(CHOTBDMS) - C(O) -Pro-OH (0.753 g; 2.0 nmmol, see Exanple D
above), H Pab(Z2) x HCI (0 681 g; 2.1 nmoB$, 15 DNAP (0.366 g; 3.0 nmmol)
and EDC(SOO[eC]F M}rln acetonitrile (7 m) was stirred at
room tenperaturb MSBl/zié%( tel)f eaction ni xture was evaporat ed and
the residue was purified by flash chronmat ography on a silica gel
colum eluted with ethyl acetate:toluene (2:1) and THF:tol uene (3:7).

i-l

The yield of thih)sﬁ B{'[kﬁ ?\"IE Vx‘ﬁ‘/.‘ ¢ SCﬁf‘éHr@H a&l’r ®ab. Oﬁzjggﬁgg?ws m z

643 (M+ 1)[err VAZ, COX | =7.85 (m

(3

14 H), 5.15 (s, 02 L, of3STHA-was added t¢8@. sbhmo& dﬂ)(&-lo@@%)za a&ﬂ(cmypﬂem,
oesogo(mgﬁ(-os OOSbCSnE H} (1

(R S) - Ph- CH(TH € FHePI&TéﬂS)»P PPReg-P3b-(OC(O )35 meP @ lsnthol; from

trifluoroacetic r R
PhCH( CH[ err] OTB )(Sébé} gt g&@?ﬁ? 3 b.‘f@ @H Jhedgg‘g&‘)s 4 éﬁ AT (i)
above) was addegngitdatufecfor @0 &limtes, mh&wf&rmomﬂdnrve& rﬁiddé]@éﬂﬂeaﬁﬁl@rat ure
30 for 4 h. The mixture was diluted wth CHerr]d[err] and the pH was
adj ust ed Na,CO,/aq and extracted with CH,Cl,. The organic layer was washed once

with water, dried (Na,SO,) and evaporated, yielding 60 mg of crude

10 product. After purnification by RPLC (CH,;CN:NH,0Ac (10%) (60:40)) and
freeze drying, 36 mg (36%) of the title product was obtained as a white

powder.

LC-MS m/z 484 (M ~ 1)*
15

Example 16
(R)-_or (S)-3-(Methylamino)phenyl-CH(CH,OH)-C(O)-Pro-Pab x 2 HCI

(1) (R.S)-((3-Boc-methylamino)pheny)-CH(CH,0OH)-C(O)-Pro-Pab(Z)

20 A solution of (R,S)-3-hydroxy-2-(3-Boc-aminophenyl)propionic acid
(0.28 g; 0.95 mmol; from Example U above) in DMF (10 mL) was cooled
to 0°C. H-Pro-Pab(Z) x HC1 (0.46; 0.88 mmol), TBTU (0.32 g; 1.0 mmol)
and DIPEA (0.44 g; 3.4 mmol) were added in the above order and the

reaction mixture was stirred at room temperature for 4 days. The DMF
25 was subsequently evaporated and the residue was purified by prep. HPLC
(CH,CN:NH,OAc (10%); 42:58). The CH,CN was evaporated and the
water solution freeze dried to yield the sub-title compound (220 mg; 43%).

"H NMR (500 MHz; CDCl,): & 7.28 (d, 1H); 7.75 (d, 1H); 7.42 (m, 2H);
30 7.33 (m, 3H); 7.28 (m, 3H); 7.23 (m, 1H); 7.12 (d, 2H); 5.20 (d, 2H); 4.60



WD 97/ 46577
PCT/ SE97/ 00989 79 to 7 with
Na[err]CJ err]/aq. The organic |ayer was dried (MgSJ err]) and
evaporated. The residue was subjected to preparative RPLC yIP%lr%i)E odspl
ng (39% of tWEI¥AH?title conpound. 5 FAB-MS miz 529 (M ¥ Fg“rr
LC-I\/IS mz 527 (M- 1)[err], 529 (M+ 1)[err], 551 (M+ Na)[err]
[err]H NVR (400 MHz; CDCI[err]) [err] 7810-7. 86 (m 14 H), 5 18-5.25 (m 2

3.05-4. 69 66- 2.
I(_DR S) - Ph- CH( CH| éqq,]lgg) FQ(H_,)_, H:03 (g:q, i{ﬂ 3 90 (m, IH); 3.'52 (m, 1H); 3.50

(R S)-Ph-CH(CH err] orhf om st ep
(i1) above) ms?{é‘dégjzf’g(“g)sm R ﬁgrog?%@’m jﬁy%cﬁll_gride (0. 206
g; 3.0 mol) and triethylamne (1.3 nL; 9.3 mml) in EtOH (4 nL). The
reaction mi xture was stlrred at roomterrperature for 4 days. The crude 15

product was subj(#L{Rda S)-643 e - b (EH, o) -CIQ¥ProfPabhe
titl d. C 411 1 .433

El<arr1e)l gogp ot EC 6%0%8)1\@ Wﬁfh&%p g ¢ %]—i?e E:M][l e Cﬂéw&%}\&i\[ﬁ?"%b oH
A sol ution of hxﬁ’étﬂyii i} ﬁrﬁi&%mgggk OH)IE(d) P BSBner) %zﬂ) ﬁnghzmo%TE)A

(0. 405 g; 4.0 mol) was soni cated f'or 35 m nutes

or (S)-3-net hox;fpimnsyd;p O)i(md[ve) i G iy Of- BEIH Rald( HDACHNp alrops) 24025 from
Exanpl e 2(| ) above,; d, and the m xture was

stirred at 40[ er’?*}cﬁoﬁv@?"t’i‘ﬂ hyas %H@mgﬁ‘%ﬂfﬁil \ﬁQBseq}arBBP’afeé’EPm’q e érude

t I
TRLer ol v UL e QR S SRR E AR TR SR
80: 20:2) fol ioOV\mialeaﬁﬁh@d( @h’{eema]s@ﬁkiéd—ﬁr&f thE ©8intioH vﬁd%fre(cﬁédﬁb@?o Bive. After

30 freeze dryi ngf nPO(’ of a white powder was_ obtai ned.
214 mg (T00%) of the crude sub-title compound as a white foamy

material. The crude product was purified by RPLC (CH,CN: NH,OAc
(0.1M); 32:68) which separated diastercomers. The CH,CN was
evaporated and the water solution was freeze dried to yield 2 Compound
15 16A (the faster moving diastereomer) and a Compound 16B (the slower

moving diastereomer).

Compound 16A

'H NMR (300 MHz; D,0): 8 7.8 (d, 2H); 7.4 (d, 2H); 7.2 {m, 4H); 4.6
»  (m, 2H); 4.3 (d, 1H); 4.15 (m, 2H); 3.85 (m, 2H); 3.55 (m, 1H); 2.95 (s,

2H); 2.3 (m, 1H); 2.0 (d, SH); 1.4 (d, 9H)

Compound 16B

'H NMR (300 MHz; D,0): & 7.8 (d, 2H); 7.5 (d, 2H); 7.3 (m, 4H); 4.5

(m, 2H); 4.4 (d, 1H); 4.1 (m, 2H); 3.8 (m, 2H); 3.4 (m, 1H), 3.2 (s, 2H);
25 2.2 (m, 1H); 2.0 (d, 5H); 1.4 (d, SH)

(11i) (R)- or (S)-3-(Methylamino)phenyl-CH({CH,OH)-C(O)-Pro-Pab x HCI
A solutionof (R)- or (S)-((3-Boc-methylamino)phenyl)-CH(CH,OH)-C(O)-
Pro-Pab (Compound 16B from step (ii) above; 172 mg; 0.42 mmol) in HCI

30 (6M; 10 mL) was stirred at room temperature for 2 hours and the product



WD 97/ 46577

PCT/ SE97/ 00989 80 LCMS mz
427 (M +1)[err] Exanpl e 10 (S)- or

(R) - 3- Met hoxyphenyl -CH(CH err] OH) CO-Pro-Pab(Z) 5 HPro- Pabél‘%%]:‘géo' 59¢9; 1.1
mol ; prepar & WH6H7di ng to the net hod described in In® PYRAI

Pat ent Application WD 97/02284), foll owed by TBTU (0.353 g,; 1.1
mol ), followed by DI PEA (0.517 g; 4.0 r8%l) were added to a sol ution
of (R, S)-3-hydroxy-2-(3-net hoxyphenyl) - propionic acid (0.196 g; 1
mol ; from Exarwase figgze )drigdote)giver IDMFmEL(76%0; 94 %apuiy) of ttes title rri ng
for 4 days at roomtenperatyure, the reaction m xture was concentrated
and purified bf"ﬂt&%ﬂgpéﬁ["ewﬁ]tmﬁ%‘-r] NOAC (1M (40: 60)). The
fractions were concentrated and extracted 4 tinmes with Et OAc. The
conbi ned organi c phases were then dried (NaSOerr]) and evaporated to

give a crude mBABMSaf/zdéBE(Mredlters. The mixture (0.84 g) 15 was
B R T D e

72 % sl ower oot APae PO O P S5 002 B TR 65 28 A5 e ouna &
17,3 (m o A ddre o L e g oDy A (i A e e
(ddd, 2H); 4.03H); 3-13(Q§d,3Hil-§-;223‘!7f88|¢%)da-,0010¥1),;213);958(1ér,n, 2H): 3.73 (dd, 2H);

Y 74 EB] éﬂ)');zﬁ’éﬁﬂk&gwg?@zéﬁvig}s}}t%;1&;.&-2-0 (m 2H); 1.82 (m 3H);

(R) - 3- Met hoyyphenyl -CH(CH err] OH) - C(O) - Pro- Pab x HOAc Pd/C (5% 10 ny)
was added to an acidified (HOAc; 2.7 ng; 0.045 mol) solution of (9S)-
or (R)-3-net hoExamly[17CH(CH err] OH) - C(O) - Pro-Pab(Z) 30 (Conpound 10B from

=xanple 10 aboyg; pileBis, S A& ol Foab "x ™

(i) (8)-Tropic acid

1s  Racemic tropic acid (10 g; 47 mmol) was resolved using (1R:2R)-(-)-1-p-
nitrophenyl-2-aminopropan-1,3-diol (7.85 g; 47 mmol) according to the
procedure described by G Fodor et. al in Acta Chem. Hung. 28, 407
| (1961), yielding 0.25 g (5%) of the title compound.

0 [alP, =-77% c = 0.5 (H,0) (Lit: - 72°).

(1) ($)-PhCH(CH,0H)-C{O)-Pro-Pab(Z
A solution of (8)-tropic acid (234 mg; 1.4 mmol; from step (i) above), H-
Pro-Pab(Z) (884 mg; 1.95 mmol; prepared according to the method
25 described in International Patent Application WO 97/02284) and TEA (1
mL; 7 mmol) in CH,Cl, (30 mL) was prepared and cooled to 0°C. HBTU
(570 mg; 1.5 mmol) was subsequently added and the solution was stirred
overnight. Following this, the solvent was evaporated and the crude
product purified by RPLC to yield 0.50 g (68%) of the sub-title product.

30



WD 97/ 46577 :
PCT/ SE97/ 00989 81 of Et OH.

The reaction m xture was hydrogenated (1 atm) at room terrperature for
3.5 hours. The solution was filtered, evaporated, and é_@ghv,ﬁﬂ% n 20
mL of CH err] CXPR#917 O (50: 50). This solution was freeze dr

give 10 ng (100% of the title conpound as a white powder. LC-M5 nifz
425 (M+ 1)[err] Exanpl e 12 89

(R'S) - 3- Am nophen I-CH(CHLerrl{tH[ -C(O -Pro-Pab x HOAc 10 (1)

(R S) - (3-Boc- am 0501 r] OH) - C( O) - Pr o- Pab( 2) A sol ution of
(R, S) - 3- hydr oxy- 2- ( 3- Boc- am nophenyl ) pr opi oni ¢ aci d (0.146 g; 0.8
mol ; from Exanple T above) in DW (10 nL) was cool ed to O[err]C.

H Pro-Pab(2) x I-(?,) m&.{%ﬁqﬂg?%ipm'[mu,&g@% g; 0.88 15 nmol) and

Dl PEA (0.414 g; 20 mmol') wer e adde he above order and the

reaction m xtur eAwatution Gfr(é'&PhCI'IA(GHQQHé-@(@r)d’tm-erb(Z))r (MMmgsO 4Phmmol; DIVF
b | i du . HPLC

(Chter ) ot N1 e Fpasisp Thogbovabin BORTES ela o m@@é&!ﬁg s mahras the
haoy, oMU DO (RRSEARC fdd o M&*ﬁﬁ?‘*'{%r i L R
1H: 7.43 (. LHhours, Therredltgmsofiton was2Bltérdd diichgh &{ﬁﬁ{ (md etddorat6d 80 (d,
1H: 5.21 (d. 2H. 4.62 1H . 4. 40 oH): 4. 02 1H): 3.87
iBD : g Zg g m i::%he goh;bfozgxedgvgg dxggq}vcdgn@bm,ﬁ mlﬂ)_yf 2M Ij@?ﬂ/@glwag%ddeg 23( Eﬂ m

;2. m .
(i1} (R9)-(3- B@”da%‘%?ﬁ% fion ‘T’éﬁﬁ [denrcra] oﬁ?"‘( E}'@%F%ﬁuc%@? fhE was oy

(10% 10 nm) m/vaSobaﬁeleaiaéq\ahlwédlidl on of (R S)-(3-Boc-am nophenyl)- 30
CH(CHerr]OH-C(O-Pro-Pab(2z) (270 nmg; 0.42 mol; fromstep (i) above)

LC-MS m/z 394.5 (M + 1)*

Example 18
5 (R.S)-3,5-Dimethylphenyl-CH(CH,OH)-C(0)-Aze-Pab x HOAc

(1) (R.8)-3,5-Dimethylphenyl-CH(CH,OH)-C(O)-Aze-Pab(Z
A solution of (R,S)-3 -hydroxy-2-(3,5-dimethylphenyl)propi6nic acid(0.155
g; 0.8 mmol; from Example H above) in DMF (10 mL) was cooled at 0°C.
20 H-Aze-Pab(Z) x 2HCI1 (0.387 g; 0.88 mmol; from Example A above),
followed by TBTU (0.283 g; 0.88 mmol), followed by DIPEA (0.414 g;
3.2 mmol) were added, and the solution was stirred at room temperature
for 4 days. The solution was concentrated, and the resultant mixture was
purified by RPLC (CH,CN: NH,OAc (10%) (40:60)). The CH,CN was
2s  evaporated, and the aqueous phase was extracted with EtOAc. The organic
phase was dried (N2,SO,) and evaporated to dryness. The sub-title product
(270 mg; 62%) was isolated as a white solid.

'H NMR (500 MHz; CDCL,): & 8.27 (bt, 0.5H); 8.15 (bt, 0.5H); 7.80 (d,
% 2H); 7.44 (m, 2H); 7.34 (d, 2H); 7.30 (d, 2H); 6.91 (d, 1H); 6.85 (s, 1H);



WD 97/ 46577

PCT/ SE97/ 00989 82 in 10 nmL of
Et OH and HOAc (10 drops). The reaction m xture was hydrogenat ed (1
atm) at roomtenperature for 2 hours. The resultant Xt ur e was
filtered thr QN4 0. The sol ution was evaporated, water PCT’S%@M%ded
and the solution was freeze dried to give 214 ng (100% of the 5 sub-title
conpound as a white foany material. 90[err]H NMR (400 MHz; Dlerr]O:

[err] 7.75 (d, |—2770d1;750(d 1H); 7.35 (d, 2H) 7.25 (m
2H); 7.05 (m 5663 (s41HD 528 (REH); 498 Gm, dH)244: 44(m32H§Mm402®x 2H);45 (d,

2H)50I18t i on (():‘ I( :§)8s§|§(§%’8§éﬁmg"ﬂhgﬁbi %Hél-@d-ﬁar - =-3&)I%)O)Pr (I;r (F))alga)t; F??A(zz

ng; 0.42 mol) in HO (6M 10 nmL) was stirred at roomtenperature for 2 .
hours and the product was freeze dried to give 153 ng (76% 94.2%i s

purity) of the(h) IR,Q)B@Dmﬂﬁy@he@lmﬂ@H{mﬂgg( b-Aze-Pab kHIOMR (500 MHz;
O: 3
5 50 (g 11 Foaawonnifisy 3 dpasttiinhenss: G CHOMMEO)- Azz-wz)n( mlH) 0

ettt 9 o e M b

di ast er eoner s) jacdthf. al",ld agid epd/e 5% (5)1150@% The solutlon was
(R) - 3- Met hoxyphenyl - [er O—I) O - Pab- OH™25 A solution of
hydr oxyl ani ne ﬂvydmgcmt Wresgunesanﬂmbm temgperature THP2 SiRrsy; 7. 16

(R) - 5- Mt oy piidh T%%%ﬁrfs?#‘ﬁ% Botgt Bifopant 3¢ " Res b ™65 11 om

Exanpl e 10 gbovgncehtfdtedDdissbivé R mininRen AMEBEL of water and freeze dried to
‘yield 0.174 g (88%; purity 93.6%) of the title compound as a white solid.

LC-MS m/z 409 (M + 1)

15 Example 19
(S)- or (R)-3-(Trifluoromethyl)phenyl-CH(CH,QH)-C(O)-Pro-Pab x HCI

(i) {R)- and (S)-3-(Trifluoromethyl)phenyl-CH(CH.,QH)-C{O)-Pro-Pab(Z)
A solution of (R,S)-3-hydroxy-2-(3-trifluoromethylphenyl)propionic acid
20 (0.25 g; 1.07 mmol; from Example I above), H-Pro-Pab(Z) (0.532 g; 1.17
mmol; prepared according to the method described in Intemational Patent
Application WO 97/02284) and TBTU (0.377 g; 1.7 mmol) in DMF (10
mL) was cooled at 0°C, and DIPEA (0.72 g; 4.27 mmol) was added. The
resultant mixture was stitred to room temperature for 40 hours. The
25 reaction mixture was concentrated, water (400 mL) was added, and the pH
was adjusted to 9 (NaHCO,/aq). The resultant mixture was extracted with
EtOAc (3 x 100 mL). The combined organic phases were washed with
brine, dried (Na,SO,), and evaporated. Preparative HPLC
(CH,CN:NH,OAc (0.1M) (45:55)) yielded two diastereomers, Compound
30 19A .(87 mg; 0.15 mmol; punity 94.4% by HPLC; the .faster moving



and the m xture was heated at 40[err] C overnight. The solvent was 30

evaporated and the crude material was purified, first by flash WO
97/ 46577 PCT/ SE97/ 00989
83 chromat ography on a silica gel colum eluted with of

CH err]d [err WQPHRFHOAC (100:0:0 --> 90:10:0 --> 80: 20: 2) aﬁﬁ@%ﬁﬁ@% RPLC
(CH err]CN. NHerr]OAc (0.1M (32.5:67.5)). Freeze drying yielded 119 ng
(75% of the title conpound as a white p 5 LCGMS mz 441 (M +
Derr] [err] H NMR (400 MHz; CD[err]OD) [err] 7.64 (d, 2H); 7.38 (d,

2H); 7.27 (t, | H)xastereomes &Bi Competd 16B8(120rmg:18R0 mmbt, (Jm;tySH% by 14 (dd,
1H); 4.03 (dd, 1 (dd, 1 3.38 (dt, 1 2.12
(lr;lb 1H) ; 2( 00 (#FP’ISQ) ,thel‘ﬂowilf K&St g])iﬁfreomer)[ err] CH)NIVR (COf (err] CD;_D arni di ne

and carbonyl carbons: 174.7; 173.4; 161.5 Exanpl e 14 (S)- or
(R) - 3- Met hoxypheny! - CH(CH[err]G—l)-C(O)-Pro-Pab-OC(O)Et 15 (i) (R-
and (S) - 3- Met hoxXiypiMdB yh/zCX70l et 1 ) @bBHH\VEasiefeOmers)o- Pab( 2) A sol ution
of (R 'S)-3-methoxyphenyl - CH(CH err] OTBDVS) COCH (3 g; 9. 66 nol ; from
Exanple S above) in DVF (100 nlL) was cooled in ice water, and

e Pro-pab(z) - (4 . bPo8e MTRhuo R SRR ReARCORA DGR O BN g2
descri bed i n | nter matT otiat T Apprrcatron W g7 X - 4

g; 10.63 ny) anded/€ol {xosey tm;sDI BERA(5td @& 38ubbn Myt ) (REr eoradgs)s-
The m xture was stirred at roomteng)erature for 5 db{e/ t he sol ution was
Zor

concentrated, arérifleprometiydpbenid<H(CHANEG(PhPeo-Ry (168 amy 20 err] O
phase vias ext r adl BT CHERPKAIT S 455 (3 FBBUAR BunR ot Bl PR Pa™
10 (IM; 0.4 mL). The mixture was hydrogenated for 3 hours at room
temperature and atmospheric pressure. The resulting mixture was filtered
through Hyflo and the solution was evaporated. Water was added and the
solution was freeze dried, yielding 66 mg (66.9%) of the title compound
as a white solid (purity 94.5% (HPLC)).
15

LC-MS m/z 463 (M + 1)*

Example 20
(R.S)-3-Hydroxyphenyl-CH(CH,OH)-C{O)-Pro-Pab_x HOAc

20

(i) (R.S)-3-Hydroxyphenyl-CH(CH,OH)-C(QO)-Pro-Pab(Z)
A solution of (R,S)-3-hydroxy-2-(3-hydroxyphenyl)-propionic acid (0.146

g; 0.8 mmol; from Example J above) in DMF (10 mL) was cooled at 0°C.
H-Aze-Pab(Z) x HCI (0.399 g; 0.88 mmol; from Example A above),
25 TBTU (0.283 g; 0.88 mmol), and DIPEA (0.414 g; 3.2 mmol) were added,
and the solution was stirred at room temperature over 4 days. The reaction
mixture was concentrated, and the resultant mixture was purified by RPLC
(CH,CN:NH,OAc (10%) (42:58)). The CH,CN was evaporated, and the
aqueous solution was freeze dried. The sub-title product (187 mg; 43%)

30  was isolated as a white solid.



phases were washed twice with NaHCO err]/aq (10%, once with water, dried
(Na[err]SOerr]) and evaporated. The crude product (6.25 g of a brown

solid) was purified by flash chronmat ography on silica gel (EtQAc: Et CH
(95:5)), yielding 4.27 g of a thick brown oil. This material was .
further purifY@@785780 RPLC (CH err]CN: NH err] OAc (10% ( 70PCIGEY7/088%yi el d
two di astereoners, WO 97/ 46577

PCT/ SE97/ 00989 92 84 Conpound
14A (1.49 g; the faster noving isomer) and Conpound 14B (1.0 g; the

sl ower novi ng i'$bNMR (500 MHz; I@Ng')_')]ﬁoﬁ[mm QI{)M#IXM%&D];G&%@:EQP;)(B) 5 .
S) - er r o- Pab-
Sol Ut on of - hyal3ita fﬁ}x?ﬂ" G HYh 15 (4, GH, R8I Bk SrER(y, 2H): 15

20. 8 I T h
Corpound 148 (G 7ty 40% mf%f%f@*m Hﬁe‘ér’ﬁ HEE S G Tihdassme 10
sol ution was st(nt,r2H); (mmi(s dif); a12-2.6/ (e 1/65?13 gnyppg@ginorlg)he product
was purified by RPLC (CH err] CN: NH[err]’OAc 10% (65 5)) to yield
0.396 ¢ X 69% of the sub-title conpound as a white powder. [err]H
NNR(4OO VHz i Sl 71 OZ 49 (.d, c74224(? illz?)
15 .90 (s+d
4.20 (d 1H); 3‘\&31&&35'@1 &L %n@%’df@(S eg’ é(ﬂﬂ 2 utio R( 3-
2.38 (m 1H): 2.10 {5y 583776 8
(i IO% E'E S)- or A(W&MBH?X‘S(]E‘;@{WHEG(@*PM-%WETWBQ (D)3ﬂhmdPﬁﬁom20

m xtuyre of  (.S)- .
% - met hoxy p &R, (L 3(&%@ é?r?@i&ﬁ&)mad“hpr%}“mn wapiydrpgenated Ay 0. 23

mmol 5 from &t eRuhbsphetfe Prdsurd s oB fenfRiNEe' £ 3 hours. The mixture was

filtered through Hyflo, and the resultant solution was concentrated,

dissolved in a minimum amount of water, and freeze dried to yield 0.133
g (89%, purity 94.2%) of fluffy white crystals.

15 LC-MS m/z 411 (M + 1)*

Example 21
(R)- or {S)-((3-Chloro-5-methylphenyl)-CH(CH,OH)-C(0)-Pro-Pab _x HCI

20 (1)(R)-and(S)-((3-Chloro-5-methylpheny!)-CH(CH,OH)}-C(Q)-Pro-Pab(Z)
A solution of (R,5)-3-hydroxy-2-(3-chloro-5-methylphenyl)propionic acid
(0.30 g; 1.4 mmol; from Example V above) in DMF (10 mL) was cooled
to 0°C. H-Pro-Pab(Z) x HCl (0.70 g; 1.54 mmol), TBTU (0.99 g; 1.5
mmol) and DIPEA (0.94 g; 5.5 mmol) were added in the above order and

2s  the reaction mixture was stirred at room temperature for 4 days. The DMF
was subsequently evaporated, the resultant mixture poured onto water (400
mL) and the pH adjusted to 9 with NaHCO,/aq (10%). The aqueous
mixture was extracted with EtOAc (3 x 100 mL), the combined organic
phases were washed with NaHCO,/aq (10%), water, brine, dried (Na,SO,)

s  and concentrated. The crude product (0.674 g) was purified by RPLC



(1 9g; 7.7 nmmol) and DVAP (9 ng; 0.07 nmol) was stirred at room

tenperature for 35 mnutes. The resultant m xture was then evaporated to 25
yield a yellow oil, which was purified by RPLC (CH err]CN:-NH err} OAc (10%
(70:30)) to yield 75 nmg (52% of the sub-title product (Puritly: 99. 69 . :
[err]H NVR (40¥OMSSTEDC [err]): [err] 7.66 (d, 2H); 7.62 (t,FAHEI79998% (4
2H) ; 6.90 (d+s, 3H); 6.82 (m 1H); 5.04 (b, 2H); 4.63 (t, 1H); 4.59
(d, 1H); 30 4.30 (dd, 1H); 4.23 (t, 1H); ®88 (dd, 1H); 3.80 (s, 3H); 3.7
(m 2H); 3.32 ° WD 97/ 46577

PCT/ SE97/ 00989  (CH,CN:NH,OAc (10%); 45:55). whereupon dia@Breomers wete 1H) ;

2.55 , 2H); 2.43 ; m 1H); 1.8 1H); 1.75 (m 1H);
1. 26 E? 3||:|)|); 0. Ssgpérgl}eté:jl,xe ﬁ}?@ (s EDWorate a(ng]( ﬂ’\?;_b weg}"_sog#tgons were g
(R) - 3- Met hoxyphenyl- (Héﬁ = Pr: - . (0. 2 m)
was added to an _ﬁ:ﬁgacgc?gl e s%q)ﬁqtﬁ? g%c?}géﬁi'é?]%?&(%%ghed%th J;Eér’ aoned

met hoxypheny! - CH((BH,$0y)] lBB30vicentEt€d toPyield e ICoRgovhER 1478 250ng 03 123; the

nmol ; .fromstep (iii) abqgve) in CHerr]C[err]. The solution was stirred at
Oferr]C for 5 fasferimuuing diasteseqmgr) eandt h&orepawnd ol Bvi 02 28%:atliene wi t h
solid Na2C33 extracted with.CHerr]CJ[err]. The organic phase was
col | ect ed, vvashecfkil‘ggr Pﬁa{néél,gsqe reloréxar)( Na[err] SO err]) and evaporat ed,

yi el ding 60 ng of crude product. After purification by RPLC

(CH err] CN: NH err&OAc (10(V? (42:58)) and freeze drying, 41 mg (67% of
the title productCompowtst dlBed as a white powder. LCGMs mz 497 (M +

1 15 0 ; 1) 7.66 (d, 2H: 7.34 (d,
o R A PR L (51,7 6 T
dd, 1H;, 3.88,,(dd, . . 76 (3 . -3 X
L% (m 1H); o I WRZ(%)? Mz ERCEY (m 6{%?@)2_(78% {'%{Q‘ﬂo?”ﬁ?“éghz‘w oH) ;
1.27 (t, 3H)  20.0Fh@H)e 605 (s, 1H); 5.20 (s, 2H); 4.58 (dd, 1H); 4.42 (m, 2H): 3.97

(t, 1H); 3.85 (dd, 1H); 3.68 (m, 2H); 3.23 (m, 1H); 2.30 (s, 3H); 2.25 (m,

1H); 2.03 (m, 1H); 1.85 (m, 4H)

15 (i) (R)- or (S)-(3-Chloro-S-methylphenyl)-CH(CH,QH)-C(Q)-Pro-Pab_x
HCl

Thioanisole (1.04 g; 8.83 mmol) was added to a solution of (R)- or (S)-((3-
chloro-5-methylphenyl)-CH(CH,0H)-C(O)-Pro-Pab(Z) (Compound 21B
from step (i) above; 0.102 g; 0.18 mmol) in 3.7 mL of TFA. The reaction
20 mixture was stirred at room temperature for 3 hours. The resultant mixture
was dissolved in water, the water solution was washed twice with ether,
and the resultant solution was freeze dried. The crude product was
purified by prep. HPLC (CH,CN: NH,OAc (0.1M); 35:65). The CH,CN
was evaporated and the water solution was freeze dried yield 50 mg (59%)

25 of the title compound as a white powder.

'H NMR (400 MHz, CDCl,): 6 9.23 (b, 2H); 8.74 (b, 2H); 7.78 (d, 2H);

7.57 (d, 2H); 7.18 (s, 1H); 7.12 (m, 2H); 4.52 (s, 2H); 4.52 (s, 2H); 4.46

(dd, 1H); 4.06 (m, 2H); 3.89 (m, 1H); 3.72 (m, 1H); 3.39 (m, 1H); 2.32
3% (s, 3H); 2.15 (m, 1H); 1.98 (m, 2H); 1.87 (m, 1H)



or (R)-3-Methoxyphenyl-CH(CH err] OH)-C(O) - Pro-Pab-0OC(O CH err] (1)
(S)- or (R)-3-Mthoxyphenyl -CH(CH err] OTBTMS) - C(O) - Pr o- Pab- .

OC(OCH err] 25 A mixture of (S)- or

(R) - 3- met hoxyphenyl - CH(CH err] OTBTMS) - C( O) - Pr o- Pab- OH (130 ng; 0.23
mol ; from BR¥APT#SSIA(i1) above), acetic anhydride (1 neCTEeIwmos®), and
DVAP (9 ng; 0.07 mmol) was stirred at roomtenperature for 90 m nutes.
After evaporation the crude product gms purified by RPLC (CH err] CN:
NH[ er r] OAc (10(V|c) (60 40)), yielding 78 ng 30 (57% of the sub-title
product . QI'DOMIHCD ,OD) 174.9, 173.1, 168.3

PCT/ SE97/ 00989 86 LCMS mz
598 (M + 1)[err] (i) (9)-

(R) - 3- Met hoxyphgpyls1EHCH err] OH) - C(O) Pr o- Pab- OC(O) CH[ err] 0.2 nL of

TFA was added t8 A SOfiktion of (S)- or (R)-3-nethoxyphenyl- 5

CH( CH[ er r ] OTBTNB)- 6X @)~ RFtudretheh Q)( OHNCD-PrboPayy @21 mml; from
step (i) above) in CHerr]dJ[err rﬁf@m—t—h?ﬂtWe was stirred at
room t eénperature for 40 m nut es wher eafter t he solution was nade

al kaline with ith CHerr]C[err]. The
organi c | ayer vgé? TSTret SEOrRgDt O4) and

evapor at ed, vyi r ion by RPLC
(CH err] ON: NH[gAr‘(r%]b%%}c SO (603»20%3) 953%%%&’%“%@‘1"3{?“éjndﬁ,d%@& & (36% of
the title produc®9 masolpfrom Eminpls & abbve) SH-Pro-P4b0BH €0.542 g; 1.19 thizroMS Mz 484
(M- 1)[err] 15

(S) - 3- (Met hyl amf%f%eﬁ?ﬁ%& ey ther P@bgh@Qm Mhbingerpatiqnal  Patent

to Application WO 97/02284) and TBTU (0.383 g; 1.19 mmol) in DMF (10
mL) was cooled at 0°C, and DIPEA (0.73 g; 4.34 mmol) was added. The

resultant mixture was stirred to room temperature over 22 hours. The
reaction mixture was concentrated, water (400 mL) was added, and the pH
was adjusted to 9 (NaHCOy/aq). The combined organic phases were
15 washed with NaHCO,/aq, water, and then brine, dried (Na,SO,), and
evaporated. The resultant mixture was then extracted with EtOAc (3 x 100
mL). RPLC (CH,CN:NH,OAc (0.1M) (45:55)) separated two
diastereomers: Compound 22A (85 mg; 0.16 mmol; purity 90% by HPLC;
the faster moving diastereomer) and Compound 22B (95 mg; 0.17 mmol;

20  purity 91% by HPLC; the slower moving diastereomer).

LC-MS mv/z 547 (M + 1)" (both diastereomers)

(11) (S)- or (R)-3-Fluorophenyl-CH(CH,OH)-C(0)-Pro-Pab_x HCI
25 Pd/C (10%) was added to a solution of Compound 22B (85 mg; 0.16

mmol; from step (i) above) in EtOH (10 mL) and HCVaq (1M, 0.4 mL),
and the mixtre was hydrogenated for 3 hours at room temperature and
atmospheric pressure. The resultant mixture was filtered through Hyflo and
the solution was evaporated. Water was added and the solution was freeze

30 dried, yielding 62.9 mg (90.1%) of a white solid (purity 93.3% (HPLC)).



(1) (R S)-((3-Boc-nethylam no)phenyl)-CH(CH err]OH)-C(O) -Pro-Pab(z) 20 A
solution of (R, S)-3-hydroxy-2-(3-Boc-am nophenyl) propionic acid (0. 28
g; 0.95 mml; from Exanple U above) in DVF (10 nlL) was cool ed to
O[err]C H-Pro-.Pabgég x HCO (0.46; 0.88 mmol), TBTU (0.32 g; 1.0 mmlg%

and DI PEA (0. 4¥Y74871 ol ) were added in the above order and-YHg7/009s9
reaction mxture was stirred at roomtenperature for 4 days. The DWVF 25
was subsequent|y evaporated and the residd® was purified by prep. HPLC
(CH err] CN: NH errkeob\c (10%@‘ 42:58%. The CH err] CN was evaporated and the
wat er sol ution fFeeksS ayvz 4 3t(M§/'ilé d the sub-title conpound (220 ng; 43%.
[err]H NMR (500 MHz; CDCl[err]): [err] 7.28 (d, 1H); 7.75 (d, 1H); 7.42 (m
2H); 30 7.33 (m 3H); 7.28 (m 3H); 7.23 (m 1H); 7.12 (d, 2H); 5.20 (d,
2H); 4.60 ExMEpR/ZA6577

PCT/ SE97/ 00989 87 (m 1H;
4.40 (m 2H); 4.089-@ o y1-CH{C Pid=Pab 3x HD (m 1H);
3.14 (s, 3H); 2.25 (m 1H); 1.85 (m 4H); 1.43 (s, 9 (ii) (R- an
(S) - (( 3- Boc- nét hyl ani no) phenyl )-CH(CH err]OH) -C(O)-Pro-Pab 5 Pd/C (10%
10 ng) was added(i? R Z)30CH ok Ghe ¥1-CR( S OL$CPOS-Pro-

nmet hyl am no) phenyl ) - err - -Pro-pPa ; 0.42 mol ;

fromstep (i) abdvsjution GO(RE)-DhyditoRyt2a(BdchitRphémyd)-gropisnic abtid(0.30 g,
reaction m xture gas hydr.ogenated_(1 atm) at_roomtenperature for 2
hours, and the ré& ulnf‘ﬁ't from dxamplgd- abovedr HaProrRab(gh (Py7 &, 1 7hmmal} ut i on

10 was evapor at t agdd e,sol.ution s freeze . dried to

gi ve 212 ngy ?’%86%% §§co}[9@§gcfou§ee gﬁgth %’IH'[ F%chg?%)dﬁnmﬁ?ago\ﬁﬁi F 8{eflgany

material . Thao cr Agpligitiod UWO 9762784)] TBEW (/s RELLCT (ibBr aﬁ&g{lptslﬁ[ @41 OAc
was

(0.1M; 32:68) which separated diastereoners. The CHerr] )
evapor at ed and t &e3vamapolydn PMEh (Ghamk) wes stigiel efprt D days| Bhe réulgmgind 15

16A (the faster i j . Qu 1 t he sl.ower
ron (Lhe faste eoﬁg;gl&gwgg S8R b AIE FRORRTPIVI6h £15, 4L ShONSE:
was collected, washed with NaHCO,/aq and water, dried (Na,S0,) and
evaporated. Flash chromatography (Si gel, CH,C1.:THF (7:3)) yielded

5 0.50 g (59%) of the sub-title compound.

—

FAB-MS m/z 562.4, 564.5 (M + 1)

(if) (R)- and (8)-(3-Chlorophenyl)-CH(CH,QH)-C(0)-Pro-Pab_x HOAc
20  Trifluoromethanesulphonic acid (0.2 g; 1.3 mmol) was added to a solution

of (R,S)-3-chlorophenyl-CH(CH,OH)-C(O)-Pro-Pab(Z) (0.15 g; 0.27

mmol; from step (i) above) in CH,Cl, and anisol (43 mg; 0.40 mmol).

The resultant mixture was stirred for 1 hour and subsequently concentrated.
Water was then added, and the pH of the water solution was adjusted to

25 approximately 9 with aqueous NaHCO,. The aqueous phase was washed
with ether and freeze dried to give a crude product. RPLC separated two
diastereomers: Compound 23A (11 mg; 19%,; purity 81.7% by HPLC;
faster moving diastereomer) and Compound 23B (11 mg; 19%, purity
90.0% by HPLC; slower moving diastereomer).

ki



Conmpound 16A [err]H NWVR (300 MHz; D[err]O: [err] 7.8 (d, 2H); 7.4 (d,
2H); 7.2 (m 4H); 4.6 20 (m 2H); 4.3 (d, 1H; 4.15 (m 2H); 3.85 (m 2H);

3.55 (m 1H); 2.95 (s, 2H); 2.3 (m 1H); 2.0 (d, 5H); 14(d 9H)
Conpound 16B %err ]H NWVR (300 MHz; Dlerr]O: [err] 7.8 .5 (d,
2H); 7.3 (m“’i?"-%'”46 (m 2H); 4.4 (d, 1H; 4.1 (m 2 CT’%“ °‘(9ﬂ‘l 2H) ;
3.4 (m 1H); 3.2 (s, 2H; 25 2.2 (m 1H); 2.0 (d, 5H; 1.4 (d, 9H

(i) (R- or (S)-3- (I\/Ethylam'no)phenyl96CI-I(CI-I[err]C]-|)-C(O) Pr o- Pab x HCl
A sol utionof (R - or(S)-((3-Boc-nethyl am no)phenyl)-CH(CH err]OH) -C(O) -
Pr o- Pab ( Conpddemipddil 23Am step (ii) above; 172 ng; 0.42 nmmol) in HA 30

(6M 10 nm.) tLrred ropmtenperature for 2 hours and the product
Vo 977 asay "LCMS G 4fk4 (0T

PCT/ SE97/ 00989 88 was freeze
dried to give 153 ng (76% 94.2%purity) of the title conpound as a
whi te materi alCompound 2¥B8-MS nfz 424 (M+ 1)[err] 5 [err]H NMR (400
MHz; D[err]O rrh} 77.(t, 7.80 (d, 2H); 7.72 (d, 1H); 7.63

(t, 1H); 75541@&51‘4 m/274%b(MnTH§H) 4.55 (m 2H); 4.46 (m 2H); 4.46 (dd,
1H); 4.27 (t, 1H; 4.12 (m 2H); 3.88 (m 2H); 3.66 (dd 1H); 3.42 (m

1H); 3.13 (s, 3H); 2.22 (m 1H); 2.00 (m 2H); 1.90 (m 1H) [err]C NMR
(100 MHz; D erg 14724 6, 171.9, 166.6 10 Exanpl e 17

(S)- PhCH(CH[err -C(O -Pro-Pab x HC (i) (S)-Tropic acid 15
Raceni ¢ tropi 3 1 - 2R)-(-)-1-p-

ni trophenyl - 2- am nopropan-1, 3-diol (7.85 g; 47 mmol) according to the

10 (1) (RS)-(3.5-Dimethylpheny)-CH(CH,OH)-C(O)-Pro-Pab(Z)
A solution of (R,S)-3-hydroxy-2-(3,5-dimethylphenyl)propionic acid(0.155
g; 0.8 mmol; from Example H above) in DMF (10 mL) was cooled to
0°C. H-Pro-Pab(Z) x 2HCI (0.399 g; 0.88 mmol; prepared according to the
method described in International Patent Application WO 97/02284),

s TBTU (0.283 g; 0.88 mmol), and DIPEA (0.414 g; 3.2 mmol) were added
(in that order), and the solution was stirred at room temperature over 5
days. The reaction mixture was concentrated, and the residue was purified
by RPLC (CH,CN: NH,OAc (10%) (40:60)). The CH,CN was evaporated,
and the aqueous phase was extracted with EtOAc. The organic phase was

20 dried (Na,SO,) and evaporated to dryness. The sub-title product (300 mg;
67%) was isolated as a light yellow solid.

'H NMR (500 MHz; CDCL,): & 7.83 (d, 2H); 7.45 (m, 2H); 7.32 (m, 6H);
6.88 (s, 1H); 6.84 (s, 1H); 6.78 (s, 1H); 5.21 (d, 2H); 4.75-4.30 (m, 3H);

25 4,04 (m, 1H); 3.83 (m, 1H); 3.74 (dt, 1H); 3.63 (m, 1H); 3.47 (m, 1H);
3.19 (m, 1H); 2.28 (s, 3H); 2.16 (s, 3H); 1.95-1.75 (m, 3H)

(11) (R.5)-(3.5-Dimethylpheny)-CH(CH,QH)-C(O)-Pro-Pab _x HOAc
Acetic acid (29 pL) and Pd/C (5%; 0.140 g) were added to a solution of

0 (R,8)-(3,5-dimethylphenyl)-CH(CH,OH)-C(Q)-Pro-Pab(Z) (0.280 g; 0.50



procedure described by G Fodor et. al. in Acta Chem Hung. 28, 407
(1961), vyiel di ng 0.25 g (5% of the title conpound. 20 [[err]][err] =

-77[err]; ¢ =0.5 (Herr]O (Lit: - 72[err]). (i)

(S)-PhCH(CH[err O—I) O) Pr o- Pab( 2) A solution of (S)-tropic ago (234
ng; 1.4 mmol; Tép (i) above), H Pro-Pab(Z) (884 TISE 9?310
pr epar ed accordl ng to the nmethod 25 described in International Patent
Application WO 97/02284) and TEA (1 ®Z; 7 mmol) in CHerr]d[err] (30
m.) was prepared and cooled to 0C. HBTU (570 ng; 1.5 mmol ) was

subsequent | y addeamahdfiohe stey (D) ahmwasirstﬁtﬂﬂao[lo mL)ovEreisghttionFatdsowi ng

this, the solven s evaporated and the cru roduct_ p fled by
RPLC to yield O. QDEGB%‘%Q abtmwﬁ%h%tprﬁsweearﬁfwaﬁbteﬂf)@emre for 2.5 h

97/ 46577 7/ 00989
hcg&gtltrﬁ/lwas il}e[n ﬁltcjred through }g?'ﬂo and the resulitant soﬁ%ﬁ Wat

89 LC- M5 ni
(S) - PhCH( CH[ er r | Cohcénti@edPdisstlaéd i ddinimum athsimk of Ivﬂﬁerpﬁnd freeze dried,

(S)-PhCH(CH err] OH) - C(O) - Pr o- Pab(Zz) (220 m); 0.42 mmol ; 5 from step (1)
above) in Et Osl (2% yilg Owi Mg @6 P‘!IU%”l’é% o Whiteegrystals. hydr ogenat ed under

at nospheric pressure at roomtenperature for 18 hours. The resultant
solution was filtered through Hyfl o and evaporat ed. The solid fornmed
was di ssol ved i npid-818 Itz 423ndv of 1)2M HCl / aq was added, and t he

solution was freeze dried. The title product (132 ng, 80% was 10 obtained
as a white solid”CNMR (10CMBznDORebenylnvnd anyidiner arbons, diastereomers

and/or rotamers) 174.93, 173.17, 173.02, 166.55, 166.40

10

Example 25
(S)- or {R)-3.5-Bis(trifluoromethyl)phenyl-CH(CH,OH)-C(Q)-Pro-Pab x
HCI

15 (1) (R) and (8)-2-(3.5-Bis(trifluoromethyl)phenyD-CH(CH,0OH)-C(O)-Pro-
Pab(Z)
A solution of 3-hydroxy-2-(3,5-bis(trifluoromethyi)phenyl)-propicnic acid
(284 mg; 0.94 mmol; from Example M above), H-Pro-Pab(Z) x 2HCI (468 |
mg; 1.03 mmol; prepared according to the method described in
20 International Patent Application WO 97/02284) and TBTU (332 mg; 1.03
mmol) in DMF (10 mL) was cooled to 0°C, and DIPEA (485 mg; 3.76
mmol) was added. The reaction mixture was stirred at room temperature
for 60 hours. The solution was poured onto 400 mL of water, the pH was
adjusted to 9 (NaHCO,/aq), and the solution was extracted with 3 x 100
35 mL of EtOAc. The combined organic phases were washed with
NaHCOy/aq, water and brine, dried (Na,SO,), and evaporated. Preparative
HPLC (CH,CN: NH,0Ac (0.1M) (55:45)) separated two diastercomers:
Compound 25A (161 mg; 0.24 mmol; purity 86.9% by HPLC; faster
moving diastereomer) and Compound 25B (241 mg; 0.36 mmol; purity
10 90.9% by HPLC; slower moving diastereomer).



Exanpl e 18 15 (R, S)-3, 5-Di net hyl phenyl - CH(CH err] OH) - C( O) - Aze- Pab x HOAc
(i) (R S)-3,5-Dinethyl phenyl-CH(CH err] OH) - (O - Aze- Pab( 2) A sol ution
of (R, S) - 3- hydr oxy- 2- ( 3, 5- di net hyl phenyl ) propi oni ¢ aci d(0. 155 g; 0.8
mol ; from Exanple H above) in DM (10 nL) was cooled at O[err]C. 20

H Aze- Pab(Z) wOo2RA@&s7t{0. 387 g; 0.88 mmol; from Exanpl e A aboREI/SEI7/00989

foll owed by TBTU (0.283 g; 0.88 nmmmol), followed by DI PEA (0.414 g; 3.2
mmol ) were added, and the solution was st%®rred at roomtenperature for
4 days. The sol ut| on was concentrated, and the resultant m xture was
purified by RPLEOMpauadr2SB: NH err] OAc (10% (40:60)). The CH[err]CN was

d t t ed c. The organic
ohase. as. dr ed %Mfﬁp@%ﬁa‘% EP T 85 g%%té atybse (o th: sdbitle
d 2 Rt
E)zrsgouﬁ/}ﬂz m([gﬁ%{)’?g%7%%§ﬂ7sﬁ%t 4 fepy By 349 (%%Hg %24 (44 oI ¢ 30 '
2H); 7.44 (m 2833 (m,?,ZHI,df} 121, TH)3G.96(t, 2H): 3@4% (1H); B:H7 (&4, 8(H); S, '
WO 97/ 46577

1H); 5,20 (d, 2H) 490(m 1H) 4644(m 2H) 4.1-4.0(m 2H);
3.8-3.5 (m 3H); 2.58 (m 1H); 2.29 (s, 3H); 2.21 (s, 3H) (||)
(R 'S)-3,5- Dim%‘tmbl nYR)- tefladiImet IeCHAOH o§>r-
solution of (R 9)- 5 di et hyl phenyl - err

(0.229 g; 0.42 Rﬁ/& %bmawé@e@.ty aasnivteqn of Caumu@dmsaxzmm@omeﬂ

hyar ogenat ed at "3 bt AEE (TeSybP i Bhr i M miEHEdan 0B nour s

The m xt ur e wasThée |nh1§m&6| Weikr Hytﬁbgéﬂéfécpforaiﬂ%ohﬁeatr&ﬁbil:ﬁtag&?p%?étﬂfé was 10

concentrated, dissolved in a mnimum anbunt of water an reeze dried to
yield 0.174 g (®8%sphenid pyes9ge.clhe wshctidnemisituteewaofiivaad dndsorcentriated, ol i d.

water was added, and the resultant solution was freeze dried, yielding 174

mg (83.3%) of the title compound as a white, foamy material (purity
92.7% by HPLC).

15

LC-MS m/z 531 (M + 1)*

Example 26

20 (R,Q)-3-Mcthoxv-5—methz]ghenyl-CHj CH,OH)-C(Q)-Pro-Pab_x HCI

() (R.S)-(3-Methoxy-S-methylpheny!)-CH(CH,QH)-C(O)-Pro-Pab(Z
A mixture of 3-hydroxy-2-(3-methoxy-5-methylphenyl)-propionic acid
(0.19 g; 0.9 mmol; from Example N), H-Aze-Pab(Z) x 2 HCI (0.35 g; 0.99
25 mmol; from Example A above) and TBTU (0.32 g; 0.99 mmol) in CH,CI,
was cooled on an icebath, and DIPEA (0.47 g, 3.7 mmol) was added. The
mixture was stirred to room temperature overnight, whereafter the CH,Cl,
was evaporated and the crude mixture flash chromatographed
(CH,CL,:THF:MeOH (11:2:1); Si-gel). The collected fractions were

30 dissolved in H,0, and the slightly turbid aqueous solution was extracted



LCGMs mz 409 (M+ 1)[err] 15 Exanpl e 19 (S)- or

(R -3-(Trifluoronethyl)phenyl-CH CH err]OH)-C(O -Pro-Pab x HO . (1)
(R- and (5)-3 -(Trifluoronethyl)phenyl-CH(CH err] CH) - C(O) - Pro- Pab(Z)

A solution of (R S)-3-hydroxy-2-(3-trifluoronethyl phenyl)pr Ogéﬁgtﬁ’ @%’bd 20
(0.25 g; 1.07 Wo®l465Tr om Exanpl e | above), H Pro- Pab(Z) (0.5 f 7
nmmol ; prepared according to the nethod described in Internatlonal Pat ent
Appl i cati on WD 97/02284) and TBTU (0.377 § 1.7 mml) in DVF (10 L)
was cooled at O[err]C, and DI PEA (0.72 g; 4.27 mml) was added. The

resul tant mi xt ur WithdBOAq. The @rganic leyen wasrsdiNmSOf eindsyaperated. toyiald 25
reaction m xture t 400 nL) was added, and the pH
was adjusted to gvi?l%iggfgpff&aﬁﬂe CW@%P% sultant m xture was extracted with
Et OAc (3 x 100 nL). The conbi ned organi c phases were washed with

brine, dried (Na[err]SJerr]), and evaporated. Preparative HPLC
(CH err] CN: NH[ er H{ WR(((’SO@WH(ZAGIXH))) S\A. ﬁ(bjeﬂ-l)t Wo??dﬁddsﬂﬂbe@#ér(m, ZBb)l;rpound

N0 93 dosar " 93h% BT, 6.8 U 168;°¢ 56t 147 % 2630 S hmTH )

PCTI SE97/ 00989

di ast ereoner) ang %Ic?hﬁosfn BSI-{)iz 4%’“ 6}%' o7 (fjd OSH) l081()9(1 OSH) HPLC,
the sl ower novi nd.8ai(@st Hﬂ)—;‘(ﬁﬁi Is, 3H); 3.69 (- D), .48 5&7 (Wb,+3 2] [(ﬁr rH) bot h

di astereoners). iie%1 %S)- or

(R)-3-(Trifl uor oA28Hsi ?%Pi 05-1894 ony By 1 -035Hm- Bdb x Ha Pd/ C
(10%9 was added to a solution of (R or (S)-3-
(trifluoromethyl)phenyl-CH(CH err]OH)-C(O-Pro-Pab(2zZ) (118 ny; 0.20

mol ; Conpoung 188 (RLHNBINVethoki)sS-mediwEdheh )€ LOHPCIORREL-Pab /eHCI

A mixture of (R,S)-(3-methoxy-S-methylphenyl)-CH(CH,OH)-C(O)-Pro-
Pab(Z) (100 mg; 0.17 mmol; from step (i) above), conc. HCl/aq (10 drops)

and Pd/C (10%) in 10 mL of EtOH was hydrogenated at room temperature
and atmospheric pressure over 2 hours. The resultant mixture was filtered

1s  through Hyflo, concentrated, and dissolved in a minimum amount of water.
Freeze drying yielded 75 mg (90%) of the title compound (purity 92% by
HPLC).

LC-LM nmv/z 440 (M + 1)*
20
Example 27
(R.S)-(2.5-Dimethoxypheny)-CH(CH OH)-C(O)-Pro-Pab x HOAc

(1) (R.8)-(2,5-Dimethoxyphenyl)-CH(CH.QH}-C(Q)-Pro-Pab(Z)

25 A solution of (R,5)-3-hydroxy-2-(2,5-dimethoxyphenyl)-propionic acid
(0.23 g; 1.0 mmol; from Example O above) in DMF (10 mL) was cooled
at 0°C. H-Pro-Pab(Z) x 2HCI (0.500 g; 1.1 mmol; prepared according to
the method described in International Patent Application WO 97/02284),
TBTU (0.353 g; 1.1 mmol), and DIPEA (0.517 g; 4.0 mmol) were added

30 (in that order) and the solution was stirred at room temperature over 3



10 (1M 0.4 nL). The m xture was hydrogenated for 3 hours at room
tenperature and at nospheric pressure. The resulting mxture was filtered
t hrough Hyfl o and the sol ution was evaporated. Water was added and the
solution was freeze dried, yielding 66 ng (66.9% of the title corrg)ound :
as a white sWDPT46SPUrity 94.5% (HPLC)). 15 LC- M8 iz XEXSERYUI3P) [err)
Exanpl e 20 (R, ' S)-3-Hydroxyphenyl -CH(CH err] OH) - C( O - Pro- Pab x HOAc 20
(i) (R S)-3-Hydroxyphenyl - CH(CH err] OH) I& O) - Pr o- Pab( 2) " A solution of
(R'S) - 3- hydr oxy- 2-\(/!2341%h15dr oxyphenyl )-J)r opionic acid (0.146 g; 0.8 mmol;
from Exanpl e Jdays MFDwes ¢veporatyd, and thaxsseltand migfuee WaCpurified by

H Aze-Pab(2Z) x 3929 .% 8 e A ) A above), .25 TBTU
(0.283 g; 0. 88 @H‘n -%ﬁé@%?’&%@%%@%msvm%e@ and  5nq

t he sol ution Waise $duebiie t : r tion
Xt U e s ConE e Rt o Phasd M R RpLe
(CH[ er r] CN: NH[ éNajSO)s afid 69gpofated &BJrynesEh& hetdubititleGivotact (40Gmpy; 68%J, and t he
aqueous sol ution wa freeze.g{ie : Thc? sub-title product (187 ng; 43% 30 :
was isol ated ad¥ag 15¢ipied as & hight pink sohd. '\ 97/ 46577

PCT/ SE97/ 00989 92 [err]H NWR
(500 MHz; CD[err]OD): [err] 7.82 (d, 2H); 7.41 (m 3H); 7.34 (m 2H);
(7.252(H;1, 411H%) 7 mwgcsogk%tgz?cmzllos&délgag) ?H@; ?.63((6%, %}Eﬁg@@lkﬁ (m)é E2;%;34.5
m . 4. m 3, m 3. . 3. ; 3.5-3.

(m 2H): 3.30 (S0 @826 @%I_Q}M:ﬁgl(dgg}"@h;%@@,;3}1).;81@%415)71%

ii) (RS)-3- _ y Pr g+ P . Acet |
Lei & E18 ferrw;gf)ﬁﬁﬁﬁgeﬁ‘%@%%%@%ﬁ? s, é@?,uf-?%ﬁmmﬁ.g? @ feetic
hydr oxypheny! - SHiChlsr3.45¢h; 2HF) 3.783.FANGZ1H).02.29 300 1H); 3D40TD6 (nd, 7 OM

 1H); 1.95-1.74 (m, 4H)

(o]

(i1) (R.S)-(2.5-Dimethoxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab x HOAc
Acetic acid (36 uL) and Pd/C (5%, 0.190 g) was added to a solution of

s (R,8)-(2,5-dimethoxyphenyl}-CH(CH,OH)-C(O)-Pro-Pab(Z) (0.375g;0.64
mmol; from step (i) above) in EtOH (10 mL). The solution was

hydrogenated at atmospheric pressure and room temperature for 3.5 hours.
The mixture was filtered through Hyflo, and the resultant solution was
concentrated, dissolved in a minimum amount of water and freeze dried to

20 yield 0.174 g (88%; purity 92.1%) of white crystals.

LC-MS m/z 455 (M + 1)*

Example 28
25 (R.S)-(3.5-Dimethoxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab_x HCI

(i) (R.S)-(3.5-Dimethoxyphenvl)-CH(CH,0H)-C(O)-Pro-Pab(Z)
A mixture of  (R,S)-3-hydroxy-2-(3,5-dimethoxyphenyl)-propionic acid
(0.18 g; 0.8 mmol; from Example P above), H-Pro-Pab(Z) x 2HCI (0.40

3  g; 0.88 mmol; prepared according to the method described in International



step (i) above) in EtOH (10 nmL). The sol ution was hydrogenated at 10

at nospheric pressure and roomtenperature for 3 hours. The m xture was
filtered through Hyfl o, and the resultant solution was concentrated,

di ssolved in a mninumanount of water, and freeze dried to y‘tﬁé@-,ﬁsggaB
g (89% puritVOWST of fluffy white crystals. 15 LC-MS niz 411 (M +
Dferr] Exanpl e 21 (R - or

(S) - ((3-Chl oro-5- et hyl phenyl )-CH(CH err }&H) - C(O) - Pro- Pab x HO 20

R) - and(S) - ((3- Chl 5- met h y| O - Pr o- Pab(Z
A SOIU [0 of (Feagntokmpigatny WOUSIGHA ace Tt 0yt Spropainctec

0. 30 1.4 | 4 V _ab
OC. b Pr o- Pab( 7)ok RGeSy, angipER (639 51 rioh s )
and DI PEA (0. 94 fgde@. FhdWdtthreWpdsSstintde & rd;dantt&ﬂ alaalw o@é:q?ght %ﬁer@éﬂeﬁ he

reaction mixture was stirred at roomterrperature or 4 days.
was subsequent | yhe\reﬁldtaat aaixture ovasesmicenimatedi xThe e:nmmpmdluolnMSV\ﬁdshr (400

T tare v bt (kerBaograpRet{ A T MO0 ket Wit g added
phases were was hsgawcfohgé@a*%%ﬁsl /aﬂg tiulr%@um tn‘%xE)(Fugngé emg@@dwuh

(Na[err]Serr]) concentrate he cr g) was
purified by RPLEOAc. The offandrlag&Svas dried (Na,SO,) and evaporated to yield 0.32
PCT/ SE97/ 00989 . 93

(CH err] CN: NH[ er® {68%e) il thgysubABlesepmpougder eupon di ast er eomers were
separated. The CH3CN was evaporated and the water solutions were
extracted with Et OAc. The organic | ayers were washed with water, dried

(Na2SO4) and,,congeNMRY{S6h Mszlczb 8216@17‘@@1“'1 &2%3((@35191%,7 ﬁﬂ%’gzotdae 5

faster noving di ast ereorrer ound 5% the

sl ower novi ng ditB é4birbr H) 520 (d, 2 ; 4.65-4.56 (m, 2H) 4.48-4, 32 (m, 2H);
4.09-3.98 (m, 4H); 3.82 (m, ZH), 3.75 (s, 3H); 3.66 (s, 3H); 3.52-3.45 (m,

1H); 3.28-3.21 (m, 1H); 2.30-2.18 (m, 1H); 2.04-1.76 (m, SH).

s (31) (R.S)-3.5-Dimethoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab x HCI
10 drops of conc. HCl and Pd/C (10%) were added to a solution of (R,S)-

(3,5-dimethoxyphenyl)-CH(CH,0H)-C(O)-Pro-Pab(Z) (0.16g;0.27mmol;
from step (i) above) in EtOH (10 mL) . The mixture was hydrogenated at
room temperature and atmospheric pressure for 2 hours. The resultant

20 mixture was filtered through Hyflo and evaporated to dryness to yield 0.14
g (100%) of the title compound (purity 94.2% by HPLC).

FAB-MS m/z 455 (M + 1)*

25 Example 29
(R,S)-3.4-(Methylenedioxyphenyl)-CH(CH,QH)-C(O)-Pro-Pab _x HCI

(1) (R.8)-(3.4-Methvienedioxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab(Z)
Asolutionof(R,S5)-3-hydroxy-2-(3,4-methylenedioxyphenyl)propionic acid

B (0.21 g, 1.0 mmol; from Example Q above), H-Pro-Pab(Z) x 2HC! (0.50




Conpound 21B FAB-MS (m'z) 577, 579 (M+ 1)[err] 10 [err]H NVMR (400
MHz; CDCl[err]): [err] 7.76 (d, 2H); 7.43 (m 2H); 7.30 (m 5H); 7.07
(d, 2H); 6.95 (s, 1H); 5.20 (s, 2H); 4.58 (dd, 1H); 4.42 (m 2H); 3.97

(t, 1H); 3.85 (dd, 1H); 3.68 (m 2H); 3.23 (m 1H); 2.30 (s (m
1H); 2.03 (nWOBMM6sT™L. 85 (m 4H) 15 (ii) (R - or Secrissbnddis
(S)-(3-Chl oro-5-net hyl phenyl )-CH(CH err] OH) - C(O) - Pro- Pab x HC

Thi oani sole (1.04 g; 8.83 nmol) vvas add toasolutlon of (R - or (S)-((3-
chl or o- 5- met hyl phenyl ) - CH( CH[ er 3‘ Pr o- Pab( 2). ound 21 B
fromstep (i) &bdJldhmsl; mpg'ed@cq%dm&ﬂO) ¢ meghod ‘ih_scﬂbe InterRationadct i on 20

t t Th t
was di Ssol ved Fi{eﬁ%ﬁiﬂ&#ﬁW@t'@?e/@%%t TRRURS TR R oD ey ' ©
dth | t I d
uri 160 by prop. BPLC. (G G 1] Qe AL of 1y e (o T, oo bayertBe oo

was evapor at edresntianthmixienecwassenapor vmd the corde phodmt \yasepuh&ﬂi by (59% 25
Coa[err]): 5 oMb shzppgiadry CERCLTHE Gi9). Thégotubined tactions s (o
20113 (o hrdvds et 68 e i il L, |

3H); 2.15 (m The solitidf waw wasted whtiBwaten) dddd (Na,SO,) and coMdeRifatd85d 7

PCT/ SE97/ 00989 94 [err]C NWMR
(100 MHz; CDf e¥icj&BR81g£4%50) of thersubititle gompound. Exanpl e 22 (S)- or
(R -3-Fl uorophenyl CHCHerr]OH)CO Pro-Pab x HO 5

L s

10 'H NMR (300 MHz; CDCL,): 8 7.79 (d, 1H); 7.72 (d, 1H); 7.42 (m, 2H);
7.36-7.25 (m, 4H); 7.22 (dd, 2H); 6.76-7.57 (m, 3H); 5.91 (s, 2H); 5.87
(dd, 1H); 5.19 (d, 2H); 4.62-4.52 (m, 1H); 4.45-4.30 (m, 1H); 4.00-3.90
(m, 1H); 3.84-3.74 (m, 1H); 3.64 (m, 1H); 3.22 (m, 1H); 2.28-2.23 (m,
1H); 2.23-2.15 (m, 1H); 2.03-1.75 (m, 4H).

s
(i1) (R.5)-3.4-Methylenedioxyphenyl-CH(CH,OH)-C(O)-Pro-Pab_x HCl
6 drops of conc. HCl and Pd/C (10%) were added to a solution of (R,S)-
(3,4-methylenedioxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab(Z) (90 mg; 0.16
mmol; from step (i) above) in EtOH (10 mL). The mixture was

20 hydrogenated at room temperature and atmospheric pressure for 2 hours.
The resultant mixture was filtered through Hyflo and evaporated to dryness
to yield 69 mg (92%) of the title compound.

FAB-MS 439 (M + 1)°

25 13C NMR (100 MHz; CDCl,) (carbonyl and amidine carbons; complex due
to rotamers and/or diastereomers) 174.96, 174.79, 173.04, 166.58, 172.99,
166.45
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(1) (R- and (S)-3-Fluorophenyl-CH CH err]OH)-C(O) - Pro-Pab(2) A
solution of (R S)-3-hydroxy-2-(3-fluorophenyl)propionic acid (0.2 g;

1.09 mml; from Exanpl e K above), H Pro-Pab(Z) (0.542 g; 1.19 mol;
prepared according to the method described in International ,%%tm&ggg
Appl i cati on WY®Y/4§3%284) and TBTU (0.383 g; 1.19 mol) in DI\EE%

was cooled at O[err]C, and DI PEA (0.73 g; 4.34 mmol) was added. The
resultant m xture was stirred to roomtelﬁi‘erature over 22 hours. The
reaction m xture was_concentrated, water (400 nL) was added, and the pH
was adj usted to&_(ﬂnkzﬁﬁi err]/aq) The conbl ned organic phases were 15
washed with NaH | el r] d |ed (Na2S®™), and
evapor at ed. The*¥es : =H=wi th Et OAc (3 x 100
m). RPLC (CH[err]CN NH[err]OAc (0 1M (45 55)) separated two

di ast ereoners: Conpound 22A (85 ng, 0 16 rrrml purlty 90% by HPLC; t he
faster noving di(RdRe e : CH K] ;20 opurity

ste kB 3 an bh{Naghtim H ) ; : u
1;]' [/er ?/] H(P IB(C)Zt ﬁt dﬁﬁagqlgﬁ@gﬁg?éﬂs? %-hy o e{Zei? %thglr) proplomc ac1dr?0 3 2,4 Z SgM
(R) - 3-Fl uor Ophe%ao% E&éﬁug’lg) gcgﬁ% Segr ?Ipﬁ)bl‘%;%éﬂg (02@92 Pd/lcsi 1001, vas

added to a solution’ npou fromstép (i)

above) in EtCH Q)itépal‘ﬂd) azoerdiig /tach61McﬂQJd4 detoribed in aﬁd:rﬁdtﬁmﬁl XPdgrt Was
hydr ogenat ed for hours_at roomtenperature and t nospheric pr essure.

The resul é ant mARP!FP@l%EV@ O7(02284) ans TBIW Wg%g?hé3 mmO]r) He DYJF Ut DonI \évas
WA
658 g (00, 109 "Bl BOGIEE 2004C, 08 DB (G83405 5 D W Bhaef! P! < 19

97/ 46577 to  resulting mixture was stirred at room tcmpcrature over 60 HoGrd. SEHE/ 00989
95 LCGMsS mz 413 (M+1)[err] Exanpl e 23
DMF was partly evaporated, and the residue poured onto 400 mL of water.

The pH was adjusted to 9 (NaHCO,/aq), and the solution extracted with
3 x 100 mL of EtOAc. The combined organic phases were washed with
NaHCOQOy/aq, water, and brine, dried (Na,SO,), and evaporated. Preparative
15 HPLC (CH,CN:NH,OAc (0.1M) (45:55)) separated two diastereomers:
Compound 30A (262 mg; 0.45 mmol; purity 92.4% by HPLC; faster
moving diastereomer) and Compound 30B (199 mg; 0.34 mmol; purity

99.9% by HPLC; slower moving diastereomer).
20 LC-MS m/z 580 (M + 1)* (both diastereomers)

(i) (8)-_or (R)-3-(1-NaphthyD-CH{CH,OH)-C(O)-Pro-Pab x HCI
Pd/C (10%) was added to a solution of Compound 30B (190 mg; 0.16
mmol; from step (1) above) in EtOH (10 mL) and HCl/aq (1M; 0.66 mL),

25 and the mixture was hydrogenated for 3 hours at room temperature and
atmospheric pressure. The resulting mixture was filtered through Hyflo and
the solution was evaporated. Water was added and the solution was freeze
dried, yielding 157 mg (99.4%) of a white, foamy material (purity 99.8%
by HPLC).
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(S)- and (R)-3-Chl orophenyl -CH(CH err] OH) - C(O) - Pro- Pab x HOAc (1)
(

R, S) - 3- Chl or ophenyl -CH(CH err] OH) - C( O - Pr o- Pab( 2) A sol ution of
(R, S) - 3- hydr oxy- 2- (3-chl orophenyl ) - propi onic acid (0.30 g, 1.5 mmol ;
from Exanpl e L above), H Pro-Pab(Zz) (0.77 g; 1.7 mol; re ar ed
accor di ng t o Wh/46897hod described in International Patent 1 f00%8%¢t i on
WD 97/02284), TBTU (0.55 g; 1.7 mmol), and DI PEA (0. 41 g; 3.2 mol) in
DMF (20 nmL) was stirred for 2 days. The lPésulting m xt ure was
extracted with toluene: EtOAc (1:1; 300 nlL), the organic |ayer was

col | ect ed, wasHeQ-MBt/2NeHC(Vet rl])7 aq and water, dried (Na[err]SJerr]) and
evapor at ed Fl ash chromat ography (Si gel, CH err] Cllerr]: THF (7:3)) vyielded
15 0.50 g (59% of the sub-title corrpound. FAB-M5 mlz 562.4, 564.5

M+ 1 bi R) - d
ES)-(32E:ﬁ[£)]roph%)%§llréj%(&%er?]na-b-qq-Pro-Pab x HOAc 20

Tri f1 uor orret har(@sSH-h6dDinsetheiyphédv CHICH, GHWT00)- Ave PabddedOe a sol ution

of (R §)-3-chlorophenyl-CH(CH err] OH) - C(O) - Pro-Pab(2) (0.15 g; 0.27

mol ; fromstep (i) above) in CHerr]l[err] and anisol (43 ng; 0.40 mol).
S

The resultant r@x s L@ﬁww concentr at ed.
Wat er was t hen ‘adéed . ~ adj usted to 25
approxi mately 9A%hhoﬁwm@3%%-2@3-&%@8%&&@ NidficHR 7 with
ether and freeze dried to give crude product.” RPL epar ated two

di ast er eoners: gohdaumel; ZBM(E&amgie Woshovein BMB1(199mby wdsLd@oled to fast er

novi ng di aster ( )% it 90. 0% by
HPLC, sl ower ﬁﬁﬁ'&%@‘i%ﬁ%@% ’H‘Srq“moﬁ W%’?@éﬁ?ﬁ above?,
PCT/ SE97/ 00989 TBTU (0.42 g; 1.3 mmol), and DIPEA (0.54 g, 4.2 mmol) were added in

the order mentioned, and the solution was stirred at room temperature for

2 days. The DMF was evaporated, and the crude product was purified by
flash chromatography on a silica gel column, eluting with
CH,CL:THF:MeOH (80:30:5) yielding 230 mg (34%) of the sub-title

ts  product.

H-NMR (400 MHz; CDCl,): 6 8.20 (d, 1H); 7.75 (t, 2H); 7.40 (t, 2H),

7.30 (m, 5H); 6.40 .(s, 1H); 6.37 (m, 1H); 6.30 (s, 1H); 5.20 (d, 2H); 4.85

(m, 1H); 4.40 (m, 2H); 4.05 (m, 2H); 3.75 (s, 6H); 3.65 (s, 3H); 2.55 (m,
20 1H); 2.35 (m, 1H)

(i) (R.S)-3.5-Dimethoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab _x HOAc
Pd/C (10%) was added to a solution of (R,S5)-3,5-dimethoxyphenyl-

CH(CH,OH)-C(0)-Aze-Pab(Z) (270 mg; 0.42 mmol; from step (i) above)

s in EtOH (10 ml) and HOAc (10 drops), and the mixture was
hydrogenated for 2 hours at room temperature and atmospheric pressure.
The resulting mixture was filtered through Hyflo. The solution was
evaporated, water was added and the solution was freeze dried, yielding
170 mg (89%) of the title compound.
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96 Compound 23A: LCGMS mz 428.4 (M+ 1)[err] Conmpound

23B: FAB-M5 mz 431 (M+ 1)[err] Exanpl e 24

(R'S) -3, 5-Di net hyl phenyl -CH(CH err] OH) - C(O) - Pro- Pab x HOAc 10 (i)

(R S)-(3,5-D nmet hyl phenyl )-CH(CH err] OH) - C(O) - Pr o- Pab( 2) A sol ution
of (R S) - 3- hydr WY786573 5- di met hyl phenyl ) propi onic aci d (0. 155FCTSEI08Y g
nmmol ; from Exanple H above) in DM (10 nL) was cooled to 0C.

H Pro-Pab(Z) x 2HO (0.399 g; 0.88 mmmol; p¥epared according to th
met hod described_in International Patent Application WO 97/02284), 15
TBTU (0.283 g; 0FeB-Mdmy/z 4ddMrrER (0.414 g; 3.2 mol) were added

in th der), i : i t 5
tays. The react] PR B0 Mg A8 R 75 G TR 7 6830, LTI s Wl 1 o
by RPLC (CH ; 1084 : . ) t ed,
a%d t he gqufagtz;] |c?!r?ags(e}‘!j\[/\l/;tﬂs)Ig ]g%%rcgg’t g%g’vé?ﬁ (%tq)c%c).’ %e&g?%%’rgﬁgﬁ\é’ggﬁ& vvﬁsezo
dried (Na[err] SOReir (m, 3} 410 0m; 3HH3180 (dn,y91E)5 .60, $HY; 228 (e, prigguct

300 X 679 |.sol at ed l i ght [ i d. err]H NWVR
E500 &!ilz; CDGS[efr%S)\A@sSPE‘s?] a7§83a?d? 2IH§J; 7 45 ?Vr; S(szl); 7.32 (m[6H)];

6.88 (s, 1H); 6. ; 7 : 4 . VTR m 3H);
25 4.( 04 (2 1H) %3”8@%%‘20 IY%Z,’ ﬁé@ﬁ“}’g%’flsM?”"@Bﬁg{‘%}"“ﬁﬁ)gﬁ’zi% m 1E)|) :
3.19 (m 1H); 2.284.05 (rdddhers2arkBor diasttdomers))5173.251120; 3708 (rotameré i i)
(R ' S)-(3.5-D et hyl phenyl )-CH(CH err] OH) - C(O) - Pro-Pab x HOAc Acetic
acid (29 [err]lL) agg{@gr Aifsterqomers)o. 140 g) were added to a sol uti on of 30
(R S)-(3,5-di nethyl phenyl )-CH(CH err] OH)-C(O -Pro-Pab(2Z) (0.280 g; 0.50

10  Example 32

(R.S)-2-Chloro-5-aminophenyl-CH(CH,0H)-C(O)-Aze-Pab_x HOAc

(1) (R.S5)-2-Chloro-3-(Boc-amino)phenyl-CH(CH,0H)-C(0)-Aze-Pab(Z)
Asolutionof (R,S)-3-hydroxy-2-(2-chloro-5-(Boc-amino)phenyl)propionic

15 acid (0.22 g; 0.7 mmol; from Example X above) in DMF (10 mL) was
cooled to 0°C. H-Aze-Pab(Z) x 2HCI (0.32 g; 0.75 mmol; from Example
A above), TBTU (0.24 g, 0.75 mmol), and DIPEA (0.32 g, 2.5 mmol)
were added in the order mentioned, and the solution was stirred at room
temperature for 2 days. The DMF was evaporated, and the crude product

20 was purified by flash chromatography on a silica gel column, eluting with
CH,C1,:THF:MeOH (85:15:5) yielding (180 mg; 39%) of the sub-title
product.

'H-NMR (300 MHz; CDCl,): 6 9.45 (b, 1H); 8.23 (m, 0.5H); 7.95 (m,
25 0.5H); 7.65 (m, 3H); 7.20 (m, 10H); 5.15 (d, 2H); 4.85 (m, 1H); 4.5-3.6
(m, 9H); 2.40 (m, 2H); 1.45 (s, 9H)

(ii) (R,$)-2-Chloro-5-aminophenyl-CH(CH,QH)-C(O)-Aze-Pab _x HOAc

Prepared according to the method described in Example 23(ii) above from
3 (R,8)-2-chloro-5-(Boc-amino)phenyl-CH(CH,OH)-C(O)-Aze-Pab(Z) (170



WD 97/ 46577

PCT/ SE97/ 00989 97 mol ; from
step (i) above) in EtOH (10 nlL). The sol ution was hydr ogenat ed at
at nospheric pressure and roomtenperature for 2.5 hours. The7m9>§ ure

was then fil wer®#6sTr ough Hyfl o, and the resultant sol ution POERED
concentrated, dissolved in a m ni mum anount of water, and freeze dried, 5

to yield 0.174 g (88% purity 92.1% of l@Aite crystals. LCG-M5 ml z
423 (M + 1)[err] [errl]C NVR (100 WHz; D[err] O carbonyl and am di ne
carbons, di ast engp®edts mmol; faerd/ step r(ot ahtwes,) TFA4 (93, mL7 369 Tomaf3afiR,

166. 55, 166.40 10 . o

(R)-3,5-Bis(tr i‘h%&%@ﬁﬁ? )lgrf&ﬁ&ﬂ')- Eﬁ@& é‘Br‘]’&ﬁZ@ ef s itlpppeduct. g

15 i R d

(S)- 2(|(é (5 %3| g?tl’l fl uoronet hyl ) phenyl )-CH(CH err] OH) - C(O) - Pr o- Pab( Z)
A sol ution of gthrMRWOQ MHz5DpOk(d 7i62| (ngr Hfpthed (dhE)y 17.4@(mpildh)j ¢ aci d

284 0.94 | | M ab H- Pr o- Pab Z 8
(1 03 g!;ol p"re%@&l‘“&é fbpggptlgl)iﬁgoﬁéfﬁba @Qrgdm,g )ﬁ)fi& 1Hh§39900at| onal

L 2 D T A . T ggF

added. The reac3ipn m xture was stirred at roomtenperature for
hours. The sol uti on was poured onto 400 nL of water, the pH was

adjusted to 9 (NaHCO err]/aq), and the solution was extracted with 3 x 100
25 nlL of Et OA Tt]e onbi ned organi ¢ phases were washed with

NaHCJ err]/ aq, brine, dried (Na[err]SOerr]), and evapor at ed.

Preparative HE (A CHMEEth1BhE ﬁ@ﬁ@)‘ CPOJ M. Fab: ¢Hdageparated two
di ast ereoners: npoun ny; mol ; purtty 86.9% by HPLC,
faster novi ng di astereoner) and Conpound 25B (241 ng; 0.36 nmol ;

puri ty 30 90.9% fy ARG, ol ower, amyne i poLT OB} )

A solution of (R,S)-3-hydroxy-2-(3-methylpheny!)propionic acid (0.18 g;
1 mmol; from Example Y above) in DMF (10 mL) was cooled to 0°C.
15 H-Aze-Pab(Z) x 2HC1(0.48 g, 1.1 mmol; from Example A above), TBTU
(0.35 g, 1.1 mmol), and DIPEA (0.52 g; 4 mmol) were added in the order
mentioned, and the solution was stirred at room temperature for 2 days.
The DMF was evaporated, the resultant material was dissolved in
NaHCO,/aq (300 mL), and EtOAc (100 mL) was added. The phases were
20 separated, and the aqueous phase was extracted with EtOAc (4 x 75 mL).
The combined organic phase was washed with NaHCO,/aq (1 x 75 mL),
dried (Na,S0O,) and evaporated. The crude product (0.3 g) was purified by
RPLC (CH,CN:NH,OAc (10%) (40:60)) yielding (118 mg; 20%) of the
sub-title product.
25
LC-MS m/z 528 (M + 1)*
'H-NMR (500 MHz; CDCl1,): ¢ 8.25 (m, 1H); 7.77 (d, 1H); 7.40 (m, 8H);
7.12 (m, 4H); 5.25 (s, 2H); 4.93 (m, 1H); 4.50 (m, 2H); 4.10 (m, 2H) 3.70
(m, 2H); 3.60 (m, 1H); 2.60 (m, 1H); 2.35 (s, 3H)
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PCT/ SE97/ 00989 98 Conpound
25B: [err]H NVMR (500 MHz; CDCl[err]): 7.80 (s, 3H); 7.67 (d, 2H); 7 56
(t, 1H: 7.41 dd, 2H); 7.39-7.28 (m 3H): 7.21 (d, 1H

4.57 (dd, 1H) W097/46§71 33 (m 2H); 4.12 (m 1H): 3.96 (t. 1H)"C’§S%"3’°§9§’

3.77 (dd, 1H): 5 3.36 (dd, 1H): 2.17 (m 1H): 2.10-1.87 (m 4H).

(ii) (S)- or (R)-3,5-Bis(trifluoromethyl J@henyl - CH(CH[err]C]—I) C(O) - Pro- Pab

Pd/ C (109 was added to a _sol utlon of Conpound 25B 235 0.35 nmol ;
fromstep (i) alddyéd-ianddRpd-Methvig M i Pah )x HOAc The

m xture was hydr n f.Qr u t ure

at nospheri c preslfs)(g?eg% (e“(r%e 2t“|ggn£dr%ri1e§t ure s\%gfsho]n &frgg’ég a’ﬁﬁthé’glﬁlgg?ﬂ rat ed,
wat er was added, CH{@H%@B) -CeO)AzR HabER) (Jlt1|4QHg,VW§2 Hrﬁ@lzwlrr g@ﬁgx)sébsb ing 174

my (83.3% of the conpound as a white, material (purit
92. 7% by HPLC). i&¥EtOH (l_(r}n‘lﬁanﬁzHGAt ((lmul)la)r{dethc]mzxturew genated 20

R, S).- 3- Met hoxy-5- et h henI-CHCH rr Pr o- Pab [
(s S)- (3 Vet oo etk RO, TSR By S §ngrart Porparpoesulings

m xture of 3-hy |-phe (0.19
g; 0.9 mol ; frgizl Qﬁﬁﬁkﬁmghﬁ%) gm{{%frp%%gfg%&a%g gvaéeg nmol ;
from Exanple A abaxvmddednd\eTﬁTﬂu(d)waﬁ wepshed %thTEt(D),\cl andCilieesall16bh evas)

was cool ed on an_icebath, and DI PEA go 47 g, ;3.7 mml) was added. The

m xture was sti riFedet odnicsom ieldngr at8r emgyephi ght Crusiier Bioduel RRBLC
CHerr]dJ[err]

chr omat ogr aphed (CH3 B]%Eﬁo@ 2?%';9 %ﬁggﬁi@atﬁ?{egg‘& ?")’“P"Hﬁ‘é‘

col I ected fractiies (mree rﬁ&nn@kﬁé‘stﬂr&@ﬂeﬂ' N 7Hrg) rah®, Cagolhte 33Bi @dvher t ur bi d
aqueous sol ution was extracted
moving diastereomer; 15 mg; purity 99.1%).

Compounds 33A:
LC-MS m/z 395 (M + 1)*
15 TH-NMR (400 MHz, D,0): 6 7.80 (d, 1H); 7.71 (d, 1H); 7.54 (d, 1H); 7.39
(d, 1H); 7.35 (d, 1H); 7.24 (m, 2H); 7.17 (d, 1H): 5.17 (m, 0.5H); 4.80
(m, 0.5H); 4.60 (s, 2H); 4.2-3.6 (m, 5H); 2.60 (m, 1H): 2.36 (s, 2H); 2.30
(s, 2H); 2.22 (m, 1H); 1.93 (s, 3H) |
BC NMR (75 MHz; D,0) carbonyls and amidine carbons: 8 175.7; 174.6;
20 (rotamers);, 173.5; 173.0 (rotamers)

Example 34
(8)- or (R)-2.5-Dimethylphenvl-CH-(CH,OH)-C(O)-Pro-Pab_x HOAc

25 (i) (R)- and (8)-2,5-Dimethylphenyl-CH-(CH,OH)-C(Q)-Pro-Pab(Z)
A solution of (R,S)-3-hydroxy-2-(2,5-dimethylphenyl)propionic acid (0.27
g, 1.2 mmol; from Example Z above) in DMF (10 mL) was cooled to 0°C.
H-Pro-Pab(Z) x 2HCI (0.75 g; 1 65 mmol; prepared according to the
method described in International Patent Application WO 97/02284),
» TBTU (0.53 g, 1.65 mmol), and DIPEA (0.78 g, 6 mmol) were added in




WD 97/ 46577

PCT/ SE97/ 00989 99 with Et OAc.
The organic |ayer was dried (NaJerr]SCe[err]) and evaporated to yield

0.18 g (35% of sub-title conpound. [err]H NVMR (500 MHz; CDC err]):
[err] 9.5 (b, WDH974657777 (dd, 2H); 7.43 (m 2H); 7.37-7. lzqflﬁl‘r?i”"‘!?

6.63 (d, 1H); 6.59 (m 1H); 5.20 (d, 2H); 4.67 (d, 0. 5H) 4.58 (dd
0.5H); 4.40 (m 2H); 4.07 (dd, 0.5H); 4.0@8 (dd, 0.5H); 3.82 (m 1H);
375(s 3H); 3.69 (m 2H); 3.48 (m 1H); 3.21 (m 1H); 228(s 3H) ;

2.05-1.94 (m 1|Q)'qler1m9m4med5axgdmhe8$@lutxon %@s siited at room temperature for 2

5,9, e TR b SCht n e

Pab(Zz) (100 nmg; | FO rops)
and Pd/ C (10% |Sg}u%(§n ni%oexnfali:&ﬂ‘ %@Eﬁéﬁ‘%o(gg’ﬁg?)é’g“ ﬁ?‘gcﬁ%ﬁﬁ%eérgt Itljlirée

and at nospheri c phaseswas washedwith NaHCQJaﬁk(é er(l;mll.i),aH;O,rﬂnﬁdL(thS@,g andl t er ed
15 through Hyfl o, con entrate ssolved in a mni mum amount of

wat er . Er eéY%pQIFS? n§ie &éé Z% fgpomds prodyst.; P fqpérﬁé'dﬁﬂﬁh@ (purity

92% by HPL r le 27

(R S)-(2,5-Dine CNh%’ﬁfr?bW@H[%? #%ﬁow&h@il 2“I|=59‘6?[4‘Hj E’% d‘ﬁfﬂ‘&& e, (i)

(RS)-(2,5-D ”EUWWGTIMIA téﬁh@ﬁhﬁ%te@é@ler E’B@mgz’at!?/l)puﬁ@ 976%H! ution

of (R S)-3-hydrox - dI nret hoxyphenyl ) - propi oni ¢ acid (0.23 g; 1.0

mmol ; from Exa né QQW)MB\ (gbmwer moving) dwstsreomsriedid7 mg; 406;0murity

H-Pro Pab(Z) x élég )(0 500 g; 1.1 mmol; prepared according to t he

nmet hod descri be n/° ‘nt ernat i onal Pat ent Application WD 97/02284),

TBTU (0.353 g; 1.1 mol ), and DI PEA (0.517 g; 4.0 nmml) were added 30 (in

that order) and the solution was stirred at roomtenperature over 3
Compound 34B:

"H-NMR (500 MHz; CDC},): é 7.83 (d, 2H); 7.45 (d, 2H); 7.40 (m, 1H);

7.35 (m, 4H); 7.08 (d, 1H); 6.99 (d, 1H); 5.22 (s, 2H); 4.63 (d, 1H); 4.49

(m, 2H); 4.04 (dd, 1H); 3.95 (dd, 1H); 3.61 (dd, 1H); 3.53 (dt, 1H); 2.92
15 (m, 1H); 2.34 (3H); 2.32 (m, 1H); 2.26 (s, 3H); 1.73 (m, 3H)

(ii) (8)- or (R)-2.5-Dimethy 1 pheny1-CH-(CH,0H)-C(0)-Pro-Pab_x HOAc
To a solution of (R)- or (S)-2,5-dimethy1phenyl-CH-(CHZOH)-C(O)-Pro-
Pab(Z) (61 mg; 0.11 mmol; Compound 34B from step (i) above) in EtOH
20 (10 mL) and HOAc (10 drops) was added Pd/C (5%; 45 mg), and the
mixture was hydrogenated for 5 hours at room temperature and
atmospheric pressure. The resulting mixture was filtered through Hyflo, the
solution was concentrated, water was added and the solution was freeze
dried, yielding 45 mg (89%, purity 97.8%) of the title compound as a

35 white powder.

LC-MS m/z 423 (M + 1)*

'H-NMR (500 MHz; D,0): 8 7.65 (d, 2H); 7.56 (d, 1H); 7.40 (d, 2H);

7.10 (m, 2H); 7.00 (m, 2H); 4.41 (s, 2H); 4.32 (dd, 1H); 4.11 (dd, 1H);
% 3.91 (m, 1H); 3.64 (m, 1H); 3.55 (m, 2H); 2.98 (m, 1H); 2.26 (s, 3H);



WD 97/ 46577

PCT/ SE97/ 00989 100 days. The
DMF was evaporated, and the resultant m xture was purified by RPLC

( CH3CN: NH4QAC (10% (40:60)). The CH3CN was evaporated, and C ;78,(3989
aqueous phase WR8746%1r acted with Et OAc. The organic phase wa&HPEE
(Na2SO4) and evaporated to dryness. The sub-title product (400 ng; 68% 5

was isolated as a light pink solid. 10Perr]H NVR (500 MHz; CDCl[err]):
[err] 7.19 (d, 3H); 7.43 (dd, 1H); 7.43 (dt, 1H); 7.30 (d, 1H);
6.82-6.72 (m 4H}. ISQSGH*IIcﬂO.‘&(-n)l, lH)ZDSQdm,:ﬁHj) 146570nA28Y (m 1H);

4.52-4.30 (m 5H): 3.96 (m 1H): 3.72 (s, 3H): 3.70 (m 1H): 3.60 (s, 10
3H); 3.65-3.45 (m 2H); 3.18-3.02 (m 1H); 2.29 (m 1H); 2.04-1.96 (m

1H); 1.95-1.74 ( (ii)

(R S)-(2,5-Di net%%%%yl )-CH(CH err]OH)-C(O) - Pro- Pab x HOAc Acetic
acid (36 [err]L)(Snor (RI-EHydfdxy3-thethogypheasl-GHIEH, OH)-L(OvPus-Pab xdHCL5

(R S)-(2,5-di net hoxyphenyl )-CH(CH err] OH)-C( O - Pro- Pab(Z) (0.375g; 0. 64
mmol ; fromst®ep (i) above) in EtCH (10 nL). The solution was

hydrogenat ed at af TREPUES ! & BIEI5UIR, M KARTLA SIS DiboE d Brdiour s

concentrated, dipgggyed in a m ni nrum anount of water and freeze dried to 20
yield 0.174 g (88% purity 92.1% of white crystals. LC-M5 mz 455
(M+ 1)[err] A solutipn af(iReS)78hpdroxy-2-(4- bcnzyIoxy-3-methoxyphenyl)propxomc

(RS- (3 5-Di mot P03 YGAGHY 1) RReG fiar, EEols G 5 b (10 A WSt ut o of
(R S) - 3- hydr Qxy- &sdle %%o@eth@wmsgy)' X LR ﬁﬁs& (%Ct.ds mmol{ Prdfaré O- 8
mol ; from Exanpl e P above H Pro-Pab(z) x 2HC .40

according to thc ‘method described in International Patent Application WO
97/02284), TBTU (0.467 g; 1.46 mmol), and DIPEA (0.69 mL; 5.29

mmol) were added in the order mentioned, and the solution was stirred at
room temperature for 3 days. The DMF was evaporated, NaHCO,/aq was

15 added, and the water solution was extracted with EtOAc (3 x 100 mL).
The combined organic phase was washed with NaHCO,/aq (1 x 20 mL),
H,O and brine, dried (Na,S0O,) and evaporated, yielding 0.983 g (quant.)
of a crude product. Preparative HPLC (CH,CN:NH,0Ac(10%) (50:50))
separated the diastereomers: Compound 35A (the faster moving

20 diastereomer; 136 mg; 32%,; purity 98.5%) and Compound 34B (slower
moving diastereomer; 163 mg; 47%; purity 99.2%).

Compound 35B:

'H-NMR (400 MHz; CDCl,): 8 7.77 (d, 2H); 7.42 (m, 4H); 7.34 (m, 9H);
s 6.81 (m, 2H); 6.70 (dd, 1H); 5.20 (s, 2H); 5.11 (s, 2H); 4.59 (m, 1H); 4.44

(m, 2H); 4.00 (m, 1H); 3.83 (m, 1H); 3.66 (m, 2H); 3.23 (m, 1H); 2.28

(m, 1H); 2.01 (m, 2H); 1.81 (m, 3H)

0



30 g¢g; 0.88 nmol; prepared according to the nethod described in

| nt er nat i onal WO 97/ 46577

PCT/ SE97/ 00989 101 Pat ent
Application WD 97/02284) and TBTU (0.28 g; 0.88 mml) in 10 nmL of DWVF
was cool ed orweniesebat h, and DI PEA (0.39 g, 3.0 mmol) was PCT/SEZHW8Y. The
m xture was stirred at roomtenperature overnight, whereafter t he

resultant m xture was concentrated. The jgpude product was flash 5
chromat ographed (CHerr]dJ[err]: THF: MeOH (10:3:1); Si-gel). Water was added
to the collect e(ii)f(ma@r(m)n&Hv@mkﬁMdt@mb%%-@H@IH{m{ O%Pré-Pabegd W th
Et CAc. The organic layer was dried (Naferr err and evaporated to yield
0.32 g (68H€Iof the sub-title conpound. 10 [err]H NVR (500 MHz;
- CDCl [err]): [er /. t, 1H.,. 7.43 (dd..1H). 7.37-7.20 (m 6H); 6.40
(d, 2H: 5.20 (%‘,]’Czﬁﬂﬁ% .%??dﬁ%‘z(‘ﬂ]a tion &5-(5)32“(@‘42}%?’,123’10"}“321. 09- 3. 98
(m 4H); 3.82 ( m%ki}rg A . ( (157 Yhp3- ( . 1H);
3.28-3.21 (m 1ﬂli—ﬁl)b; 2. @f?gf@g,@@bc@ﬁgﬁq&%ﬂ r(7%§75|5_t|)ﬁ-g, 61%% m(xlml’])
(R, S) - 3, 5- Di net Gompphmd 3 5B dkifristepr (i) abvelHDEIOHOEIPainly an@ HCl/aq (IMI; dr ops of
conc, HCO and Pd/.C (10% re added to a solution of (R.S)-
(3, 5-di net hoxyp(génw&‘gj- &feﬁ“?’ﬁt‘ﬂ% weg dyydopgenatad for @dod hougs a9, pAmD
fromste [ ' e-H 0 ed at

P (1) aRANRladl rr%éda?ren&%@'xeg?c)gress Be e bR d BB LRI AL S

t
roomtenperature ressure for e resufl ant 20

m xture was filthesuph Hyflopgie stiition as conednbratide dvdter diayndded bad Yhel d 0. 14
g (100% of the title conpound (purity 94.2% by HPLC). . FAB- M5 m z
455 (M + 1)[er rqolutloggwap_:{rgﬁ%ﬁ dried) yielding 104 mg (90.9%; purity 97.4%) of the

(R S) -3, 4- (WPt N L BEAL SN RE R ke Bdorddr o7 11 OH) - A O - Pro-Pab x HA

LC-MS m/z 441 (M + 1)"

'H-NMR (400 MHz; D,0): 6 7.70 (d, 2H); 7.57 (d, 2H); 6.90 (s, 1H); 6.75

(s, 2H); 4.51 (s, 2H); 4.44 (dd, 1H); 4.07 (m, 1H); 3.95 (dd, 2H); 3.83 (s,
15 3H); 3.67 (dd, 2H); 3.40 (m, 1H); 3.30 (m, 1H); 2.11 (m, 1H); 1.97 (m,

2H); 1.82 (m, 1H)

C-NMR (100 MHz; D,0) carbonyl and amidine carbons: § 174.8; 173.9;

173.1; 166.3 (rotamers)

20  Example 36
(S)- or (R)-3.5-Dichlorophenyl-CH(CH,OH)-C(O)-Pro-Pab_x HOACc

(1) (R)- and (5)-3.5-Dichlorophenyl-CH(CH,OH)-C(O)-Pro-Pab(Z)

A solution of (R,S)-3-hydroxy-2-(3,5-dichlorophenyl)propionic acid (0.35
25 g; 1.5 mmol; from Example AB above) in DMF (10 mL) was cooled to

0°C. H-Pro-Pab(Z) x 2HCI1(0.75 g; 1.65 mmol; prepared according to the

method described in International Patent Application WO 97/02284),

TBTU (0.53 g: 1.65 mmol), and DIPEA (0.78 g; 6 mmol) were added in

the order mentioned, and the solution was stirred at room temperature

30 overnight. The DMF was evaporated, H,O was added, and the water



(1) (R S)-(3,4-Mthvl enedi oxyphenyl )-CH(CH err] OH) - C( O - Pr o- Pab( 2) A
solution of (R S)-3-hydroxy-2-(3, 4- net hyl enedi oxyphenyl ) propi onic acid 30
(0.21 g, 1.0 mmol ; from Exanpl e Q above), H Pro-Pab(z) x 2HC (0.50

WO 97/ 46577 -
PCT/ SE97/ 00983V0 97146577 102 TCTSESIONS

mmol ; prepared according to the nethod descrl bed in International
Pat ent Application WO 97/02284), TBTU (0 38‘5 g, 1.1 mmol) and DI PEA

(0.47 g, 37mm| 1nCI—IerrJ§I“g:{j £ h was_stirred over 7 days. The
resul t ant mxturﬁ?%ﬁ’é’\é‘ with AfFe(%?‘L}@emb? o&k@tcmnﬁdmr&aﬂw by 5
flash chromat ogr ThenC ons of
i nterest were co‘ﬁ’c%gntrate d]n\aQt{xﬁfgﬁgJ qg %é)r‘L)V\/aﬂgod?{s{;s)do )a&g[

The sol uti on wasevapefaesd, %ienumgt o2 ¢ @6%)Nadferar]o$@@rpﬂohuatnd @lmlentrat ed

to yield 0.28 g (49 of the sub-title conpound. 10 [err]H NWR (300
MHz; CDQ [err]) :chremptography quosilicagel (116 2) @@ngmadmnmﬁromo@%l)EtOAc

(ad, 1h0: 5,10 (4 ERFCEOR (PO fafmidy e, Sferhiers, Compousd 955 o
(m 110 3043, EhrdTmob i 1330mg: 3496 oy B0 PardRC ke

(R S)-3, 4- Met hyIIﬁBaChlmxgrpmenyﬂg d‘thi(teﬂel{amer]mé)m@( 6)7%Prpmnl%}a85>2%—)d 6
drops of conc. HC and Pd/C (10% were added to a solution of (R S)-
(3, 4- net hyl enedi oxyphenyl )-CH(CH err] OH)-C(O) - Pro-Pab(Z) (90 ng; 0.16
nmol ; from step ébﬂzpm%&' n EtOH (10 nL). The m xture was

v 'H-NMR (500 MHz; CDC1,): § 7.73 (d, 2H); 7.43 (d, 2H); 7.34 (m, 2H);
7.26 (m, 2H); 7.19 (d, 2H); 5.20 (s, 2H); 4.56 (dd, 1H); 4.40 (m, 2H);
3.91 (m, 2H); 3.72 (m, 2H); 3.60 (b, 1H); 3.27 (q, 1H); 2.22 (m, 1H); 2.03
(m, 1H); 1.94 (m, 1H); 1.89 (m, 1H); 1.75 (b, 1H)

s (i) (8)- or (R)-3.5-Dichlorophenyl-CH(CH,OH)-C(Q)-Pro-Pab_x HOAc
Prepared according to the method described in Example 23(ii) from (R)-

or (85)-3,5-dichlorophenyl-CH(CH,OH)-C(O)-Pro-Pab(Z) (130 mg; 0.22
mmol; Compound 26B from step (i) above), anisol (35 mg, 0.33 mmol)

and trifluoromethane sulphonic acid (0.16 g; 1.1 mmol) yielding 15 mg
20 (13%) of the title compound.

LC-MS m/z 463, 465 (M + 1)*

'H-NMR (500 MHz, D,0): & 7.64 (d, 2H); 7.56 (d, 1H); 7.38 (t, 1H); 7.34

(t, 1H); 7.21 (4, 2H); 7.07 (s, 1H); 4.39 (d, 1H); 4.30 (dd, 1H); 4.00 (m,
25 3H); 3.68 (m, 2H); 3.50 (m, 1H); 3.26 (m, 1H); 2.10 (m, 1H); 2.08 (m,

1H); 1.81 (m, 3H); 1.73 (m, 1H)

30



20 hydrogenated at room tenperature and atnospheric pressure for 2 hours.
The resultant m xture was filtered through Hyfl o and evaporated to dryness

to yield 69 ng (92% of the title compound. FAB-MS 439 (M + 1)[err]

25 [err]C NWR (100 MHz; CDCl[err]) (carbonyl and am di ne carbons; conpl ex
due to MQWWEF8 and/ or di astereoners) 174.96, 174.79, RGISEIZ0098%6. 58,
172. 99, 166. 45 30 WD 97/ 46577

PCT/ SE97/ 00989 112 103 Exanpl e 30
(S)- or (R-3-(1-Naphthyl)-CH(CH err] OH)-C(O) - Pro- Pab (1) (R- and

(S)-3-(1-Napht hyBxanfgl @A err] OH) - C(O) - Pro-Pab(Z) 5 A sol ution of

(R 'S) - 3-hydroxy-2-(1-napht hyl )-propionic acid (0.3 g; 1.39 nmol ; from
Exanpl e R aboveﬂ%&@@%&@%@h&w)?mwm aHOAE accor di ng

to the nethod described in International Patent Appl i cati on WO
97/ 02284) and TBTU (0.490 g; 1.53 mml) in DVF (10 m.) was cool ed at

whe StiTred at oo QH e O PR Py
evapor at ed, and A dodutionif (R,S8)- ﬁdmdetdcyell-t(h34ﬁﬁxetﬂox91ﬁhet@1)9roplomc acﬂiih@ 2pH was
e 2 U B3P KSR DL s Dt 0 * *
Preparative 15 CHPLE TRy AR BRHIEYCOR .07 bimel biépbte s BUBARET UL,
di astereoners: method described in International Patent Application WO 97/02284),
TBTU (0.32 g; 1.0 mmol), and DIPEA (0.48 g; 3.7 mmol) were added in
lo order mentioned, and the solution was stirred at room temperature
overnight. The DMF was evaporated, NaHCO,/aq was added, and the
water solution was extracted with EtOAc (4 x 50 mL). The combined
organic phase was washed with NaHCOy/aq (2 x 20 mL), H,0, dried

(Na,SO,) and evaporated, yielding 0.34 g (62%) of a crude product.
ts  Preparative HPLC (CH,CN:NH,OAc(10%) (40:60)) separated the
diastereomers: Compound 37A (faster moving diastereomer; 70 mg; 24%)

and Compound 37B (slower moving diastereomer; 57 mg; 21%).

Compound 37B:
20 LC-MS m/z 590 M + 1)

(i1) (S)- or (R)-2.3-Dimethoxyphenyl-CH(CH,QH)-C(O)-Pro-Pab _x HOAc
Pd/C (5%; 44 mg) was added to a solution of (R)- or (S)-2,3-

dimethoxyphenyl-CH(CH,0OH)-C(O)-Pro-Pab(Z) (57 mg; 0.097 mmol;
2s Compound 37B from step (1) above) in EtOH (10 mL) and HOAc (15
mg), and the mixture was hydrogenated for 4.5 hours at room temperature
and atmospheric pressure. The resultant mixture was filtered through
Hyflo, the solution was concentrated, water was added, and the solution
was freeze dried, yielding 44 mg (88%, purity 97.2%) of the title

30 compound as a white powder.



Compound 30A (262 ng; 0.45 mmol; purity 92.4% by HPLC, faster novi ng
di astereoner) and Conpound 30B (199 ng; 0.34 mmol; purity 99. 9% by
HPLC, sl ower noving di astereoner). 20 LCGMs mz 580 (M+ 1)[err] (both
di ast ereoners) (i) (S)- or :
(R) - 3- ( 1- NaphtW@P¥468F( CH err] OH) - C( O) - Pro- Pab x HC Pd/ BEPEB R s
added to a solution of Conpound 30B (190 ny; O0.16 nmmol ; fromstep (i)
above) in EtOH (10 nL) and HO/ag (1M 0.88 nl), 25 and the mixture was

hydr ogenated for 3 hours at room tenperature and at nospheri c pressure.

The resul ting ni k€dMS wdz 465 (Metrdd” t hr ough Hyfl o and the sol ution was

v ebdi ng 157 ny (ESTE (OB MR ILES: Bl (GondEtd iy ety by
ﬁ?;#/c)sgg‘;’? 00985 6.90Qa9TH# BT (s, 2H); 4.40 (m, 4H); 4.08 (m, 2H); 390 (s, 3H), 387 .

445 (M + 1)[err] (s, 3H); 3.88{@anpi); 3132 (m, 1H); 2.18 (m, 1H); 1.92 (m, 3H)

(R S).-3, 5-Di net hoxyphenyl -CH(CH err] OH) - C( O - Aze- Pab x HOAc (1)
(R'S) - 3, 5- Di me&t hoxyphenyl - CH(CH err] OH) - C( O) - Aze- Pab( 2) A sol ution of
(R'S) - 3-hydroxy- 25 - 44 met hoxyphenyl ) propi onic acid (0.27 g; 1.2
nmol ; fromExarrp%%b‘%%e) in DMF (10 nL) was cooled to O[err]C

H Aze-Pab(Z) x 2F§3 of QRPI-Methdxp Srehbbroph oH P)-Pabl & HTHTU
(0.42 g; 1.3 mmol), and DIPEA (0.54 g, 4.2 mmvl) were added In t he

order nmentioned, and the solution was stirred at roomtenperature for
days. The DVF viag, G%aDOT &).89uefialy s Slopfien R, IR Pl pld. Boh DY
10 Asolutionof(R,S)-3-hydroxy-2-(3-methoxy-5-chlorophenyl)propionic acid
(0.112 g; 0.49 mmol; from Example AD above) in DMF (4 mL) was
cooled to 0°C. H-Pro-Pab(Z) x 2HCI (0.242 g; 0.53 mmol; prepared
according to the method described in International Patent Application WO
97/02284), TBTU (0.171 g; 0.53 mmol), and DIPEA (0.33 mL; 2.12
s mmol) were added in the order mentioned, and the solution was stirred at
room temperature for 5 days. The DMF was evaporated, H,0O was added,
the pH of the solution was adjusted to 9 (NaHCO,/aq) and the water
solution was extracted with EtOAc (3 x 30 mL). The combined organic
phase was washed with NaHCO,/aq (2 x 20 mL), H,O and brine, dried
20 (Na,SO,) and evaporated, yielding 0.242 g (83%) of a crude product.
Preparative  HPLC (CH,CN:10% NH,OAc (45:55)) separated the
diastereomers: Compound 38A, the faster moving diastereomer (50 mg; 33

%), and Compound 38B, the slower moving diastereomer (44.8 mg; 31%).

13 Compound 38B:
LC-MS m/z 592, 594 (M + 1)*

(il) (S)- or (R)-3-Methoxy-5-chlorophenyl-CH(CH,OH)-C(O)-Pro-Pab x
HCl

30 Prepared according to the method described in Exémple 23(ii) above from

2



flash chromat ography on a silica gel colum, eluting with
CHerr]C[err]: THF. MeOH (80:30:5) yielding 230 ng (34% of the sub-title 15

product . [err]H- NVR (400 MHz; CDCl[err]): [err] 8.20 (d, 1H); 7.75
(t, 2H); 7.40 (t, 2H); 7.30 (m 5H); 6.40 (s, 1H); 6.37 (m 1H); 6.30.
(s, 1H): 5.20wpd7146#) ; 4.85 (m 1H); 4.40 (m 2H); 4. 05 PCHSEZIH09893. 75
(s, 6H); 3.65 (s, 3H); 2.55 (m 20 1H); 2.35 (m 1H (i)

(R'S) -3, 5-Di net hoxyphenyl -CH(CH[ err] OH) -1T4 O - Aze- Pab x HOAcC Pd/ C (10%

was added to a solution of (R S)-3,5-dinmethoxyphenyl -
GH(CHLerr] OF) - AR - Awe (S (mbiho @S- cirophet L GH(CH,OH)CEORPrePib(@yove) 25

in EECH (10 nmL)., and mﬁaéo dr op and the m xture hydr ogenat ed
for 2 hours at e&r@%s%@g @ B‘i‘€§'§9|19:eTFA(1 53 mhe

resul ting m xt

evapor at gd vvat%edram&) gﬁ de {‘L 8131 ?’ﬁ }n?n ngo )f"%@eizgemghé%’% o)flﬂéef di ng

170 ny (89% oftittehprodutd, (punqnmlﬂ%:l 30 WO 97/ 46577
PCT/ SE97/ 00989 105 FAB- M5
mz 441 (M 1)[err] [err]H-NVR (400 MHz; Dlerr]O: [err] 7.8 (m

11" 6 a5 (m 15 NMRIG0) R4iGD,00): 694438 1y & . 4 (R o 3 80 (im
9H); 2.60 (m 157 (@ 2}? 6m6 (1H)H) 63*6(n4 '215),(4551 gsH)zH& 4.45 ia@rmmw (100
VHz; D20) carbonyls an di ne carbons: [err] 4.0;

(rotamers and/ dim, oﬁﬂktﬁ(eﬁneﬂsl),ﬁ 1Y $m2;1H)7 3.49: (m, 72H)B X Ir.‘ofmmiHs, 199  and/or
di ast er eoners) (m, z’ll%’ I%HRJ ?H?Z

10

Example 39
(S)- or (R)-2-Methyl-5-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab x HOAc

(1) (R)-and(S5)-2-Methyl-5-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab(Z)
15 Asolutionof(R,S)-3-hydroxy-2-(2-methyl-5-methoxyphenyl)propionicacid
(0.168 g; 0.8 mmol; from Example AE above) in DMF (10 mL) was
cooled to 0°C. H-Pro-Pab(Z) x 2HCI (0.399 g; 0.88 mmol; prepared
according to the method described in International Patent Application WO
97/02284), TBTU (0.283 g; 0.88 mmol), and DIPEA (0.414 g; 3.2 mmol)

20 were added in the order mentioned, and the solution was stirred at room

temperature for 3 days. The DMF was evaporated, water was added, and
the water solution was extracted with EtOAc (3 x 30 mL). The combined
organic phase was dried (Na,S0O,) and evaporated. Preparative HPLC
{CH,CN/10% NH,OAc (40:60)) separated the diastereomers: Compound

25 39A (faster moving diastereomer; 147 mg; 64 %; purity 92.8%) and
Compound 39B (slower moving diastereomer; 147 mg; 64 %), purity
99.1%).

Compound 39B
30 LC-MS m/z 573 (M + 1)*



(R'S) - 2-Chl oro-5-am nophenyl -CH(CH err] CH) - C(O) - Aze- Pab x HOAc (1)
(R S)-2-Chl oro-5-(Boc-am no) phenyl -CH(CH err] OH) - C( O) - Aze- Pab( 2) A
sol utionof (R, S)-3 -hydroxy-2-(2-chl oro-5-(Boc-am no) phenyl ) propi oni c 15
acid (0.22 g; 0.7 mmol; from Exanple X above) in DV (10 nL) was

cool ed to OC. WMORZM6FPab(Z) x 2HA (0.32 g; 0.75 mmol; from BEFSHHEL700989 A
above), TBTU (0.24 g, 0.75 mol ), and DI PEA (0.32 g, 2.5 mmol) wer e
added in the order nentioned, and the solWion was stirred at room
tenperature for 2 days. The DMF was evaporated, and the crude product 20

was purified by H8MRcK+@hdEer £561)on &.% I(id.caHyel7. o yntH);eT.d2i@@y with
CH d : THE: . 15; | ' 1 . 399 f -titl
product. - Hl B e SR bt S chBR (LR ey PR 10 T . 2

0.5H); 7.95 2511y . - . ; , 2H);
aBs (m 1n ¢ 4, 505 TRl TR GFIAC ), B0 (UL 00 G g5 (7Y
(R S) - 2- Chl or o- S¢ran2HRpEh8H ¢d, 26X TR, 21);)2. 27 @h, FHR- P99 (4, HIHC1.78 (m
Prepared according.to the nethod described in Exanple 23(ii) above from 30
(R, S)-2-chl or d- SZ%EOC- am no) phenyl -CH(CH err] OH) - C( O - Aze- Pab(Z) (170

WD 97/ 46577
PCT/ SE97/ 00989 106 ng; 0.26

mol ; from step (ii))(Srbew ER)-2-Methy]S-metHoxyphe AHOH)-C(O}-Ptopg sl (1.6
g; 13 mml) yielding 40 ng (32% of the title product. err NVR
(400 MHz; Dierr]HBPBAgerr] 7.62 (m 1H); 7.60 (d, 1H); 7.40 (m 1H:; 5
7.30 (m 1H; 7. Pg'/d [5%;1%;1115' v%gs gcﬁgedztlc;')ei scﬁht?gn ngo%nl_Bo;unﬁ'fb%B &53’1 r:tLllé?  8.90
10 0.23 mmol) in EtOH (10 mL) and HOAc (13 mL), and the mixture was
hydrogenated for 3 hours at room temperature and atmospheric pressure.
The resulting mixture was filtered through Hyflo, the solution was
concentrated, water was added, and the solution was freeze dried, yielding
96 mg (84%; purity 95.9%) of the title compound.
15
'H-NMR (400 MHz; D,0): 6 7.78 (d, 2H); 7.54 (d, 2H); 6.86 (m, 2H);
6.75 (d, 1H); 4,72 (d, 1H); 4.54 (s, 1H); 4.46 (dd, 2H); 4.25 (m, 4.05 (t,
1H); 3.77 (s,.3H); 3.70 (dd, 1H); 3.64 (m, 1H); 3.10 (m, 1H); 2.36 (s,
2H); 2.15 (m, 1H); 1.95 (m, 4H); 1.76 (m, 1H)
20 “C-NMR (100 MHz; D,0): carbony! and amidine carbons 176.0; 174.3;
167.6
LC-MS m/z 439 (M + 1)*

Example 40
25 (R.S)-Ph-C(MeXCH,0Me)-C(O)-Pro-Pab(Z)
A solution of (R,S)-2-methyl-2-phenyl-3-methoxypropionic acid (0.40 g;
2.1 mmol; from Example AF above) in DMF (10 mL) was cooled to 0°C.
H-Pro-Pab(Z) x 2HCl (0.93 g; 2.1 mmol; prepared according to the
method described in Intermational Patent Application WO 97/02284),
o TBTU (0.64 g; 2.1 mmol), and DIPEA (0.90 g, 7 mmol) were added in



(m 3H),; 3.65 (m 1H); 3.60 (m 1H); 2.40 (m 1H); 2.05 (m 1H); 1.80 (s,
3H) Exanple 33 10 (S)- and

(R) - 3-Met hyl phenyl -CH(CH err] OH) - C( O - Aze- Pab x HOAc (1)
(R'S)-3-Met hyl phenyl -CH(CH err] OH) - C( O) - Aze- Pab( 2) A sol ution of

(R, S) - 3- hydr owp-92469837 net hyl phenyl ) propi onic acid (0. 18 g; PCT/SESHRYRY from
Exanpl e Y above) in DMF (10 nL) was cooled to OC. 15 H Aze-Pab(Z) x 2HC
(0.48 g, 1.1 mmol ; from Exanpl e A above) 116TBTU (0.35 g, 1.1 mmol), and
DI PEA (0.52 g; 4 mmol) were added in the order mentioned, and the

sol ution was st iths edlenimentiofied e eeadoliitéonf was Rirdéty st room tenipegatlbdforas
evaporated, the _resultant nmaterial was dissolved in NaHCO err]/aq (300
nL), and EtOAc @udRysnilhe JAMF awrsctyapomatedy NadtOyag was @ddeds sad she watéind t he

aqueous phase r.aat ] : he € |.ned
o?gani C Bhase ﬁé’“ﬁ‘é@r@% %ﬁ#ﬁaﬂﬂ%ﬁﬁgé ?? n)@))?STﬁf)c?mmned %gg%lﬁ

(Na[ err] SO err] phasedwgsapshedtvith Nme:()éraqqg xpzmﬁm,tﬂ%cﬁz.dﬁe@)(mgso anidf i ed by
RPLC (CH err] CN:NH err] CAc (109 (40:60)) yielding (118 ng; 20% of the

sub-title prédugvaporated, yieldingthvsrudeprodect which wap &irther purifiefl dyrflashNVR (500
MHz; CDA : 8. 25 JAH) : 7.77 (d, : : 7.12
(m arys o5 ( Ehtostbeizots ohiiiicagel, fuied e SRCLATIIM ph19:2),

(m 2H); 3.60 (&3 yikh 0.9 549 ovkbthe BndD Eps)3H) 30 WO 97/ 46577
PCT/ SE97/ 00989 107 (ii) (9)-
and (R)-3-Mthyl phenyl -CH(CH err] OH) - C(O) - Aze- Pab x HOAc Pd/ C (5%

G arer 1 o Sl GRS TG G 6 B THO AT FE RS 250 G, sve)
1o 7.11(d, 1H); 5.21 (s, 2H); 4.77 (m, 1H); 4.70 (m, 1H); 4.53 (m, 1H); 4.43
(m, 1H); 4.12 (d, 1H); 3.90 (d, 1H); 3.62 (t, 1H); 3.23 (s, 3H); 2.90 (m,
2H); 2.18 (m, 1H); 2.03 (m, 1H); 1.8-1.4 (m, 9H)
3C-NMR (100 MHz; CDCl,) carbonyl and amidine carbons: & 174.6;
173.1; 172.2; 172,0; 167.9; 164. 4 (diastereomers and/or rotamers).
15
Example 41
(R,S)-Ph-C(Me)}(CH,0OMe)-C(0O)-Pro-Pab_x HCI
Pd/C (10%, 20 mg) was added to a solution of (R,S)-Ph-
C(Me)(CH,0Me)-C(0)-Pro-Pab(Z) (190 mg, 0.34 mmol; from Example
20 40 above) in EtOH (10 mL) and HCl/aq (conc.; 10 drops), and the mixture

was hydrogenated for 2 hours at room temperature and atmospheric

pressure. The resulting mixture was filtered through Hyflo, the solution
was concentrated, water was added and the solution was freeze dried,
yielding 160 mg (100%; purity 77%) of the title compound.
25
LC-MS m/z 423 (M + 1)°
IH-NMR (500 MHz; D,0): 6 7.80 (m, 2H); 7.55 (m, 2H); 7.35 (m, SH),
4,50 (m, 3H); 3.88 (d, 0.5H); 3.78 (m, 1H); 3.76 (d, 0.5H); 3.21 (d, 3H);
3.15 (m, 1H); 2.78 (m, 1H); 2.18 (m, 1H); 1.70 (m, 3H); 1.63 (d, 3H)
30 BC-NMR (100 MHz; D20): carbonyl and amidine carbons: § 176.4; 176.3;



in EtOH (10 nL) and HOAc (17 [err]L) and the m xture was hydrogenated 5
for 3 hours at roomtenperature and atnospheric pressure. The resulting

m xture was filtered through Hyflo. The sol uti on was evaporated vvater

was added, the m xture was washed with Et OAc, and the solution

freeze dried, WOSNHFHG 48 ny of a crude product. RPLC PCTISES 0098
(CH err]CN: NH err] QAc(109% (20:80)), separated the di astereoners: Conpound
10 33A (faster novi ng di astereoner; 17 nb)7 and Conpound 33B (sl ower

novi ng di ast er eoner; urity 99. 1% Conpounds 33A LC M5
mz 395 (M + 1)[&76]l; 135 S éﬁ? (@we@rmmersapédor]r@amersérr] 7.80 (d, 1H);
7.71 (d, IH); 7.54 (d, 1H); 739 (d, 1H); 7.35 (d, 1H); 7.24 (m 2H);
7.17 (d, 1H); 5.17 (m 0.5H); 4.80 (m 0.5H); 4.60 (s, 2H); 4.2-3.6

(m 5H); 2.60 (”Ex&}'jﬁleb% (s, 2H); 2.30 (s, 2H); 2.22 (m 1H); 1.93
(s, 3H) [err] 75 MHz; D[err] O carbonyls and am di ne carbons:

[err] 175.7; 174(®-0o _Q_m)-z-ﬂhtmméFmﬂhxm P-CHYGHOOH)-@{ @A =) Pab x HOAEXanpl e
34 i (S)- or (R-2,5-D nethyl phenyl-CH (CH err]OH)-C(O) - Pro-Pab x HOAc
25 (i) (R - and (S)-2,5-Dinethyl phenyl -CH (CH err] OH) - C(O) - Pro- Pab( Z)

A sol ution of (RﬁﬂRﬁ' M%ﬁgﬁoéég, %‘a%@b%{p&%@g gi)gqgglgg %’ @](0 27

g, 1.2 mol; fro

H Pro- Pab(2) x 2 AGohitor/6f R,S)13-Gpdronpi2-(pctdor-Benabylp h@ﬂyggs O;ﬂoﬁlbeacnd

nmet hod described in International Patent Application WO 2284), 30 TBTU
(0.53 g, 1.65 mfA-} g dfimmeERopoEsample AGrahovy) inePME fiderhl) was cooled WO

o o2 to 0°C. H-Aze-Pab(Z) x 2HCI (0.739 g; 1.68 mmol; from Example A C0000

1o above), TBTU (0.495 g; 1.54 mmol), and DIPEA (0.94 g, 5.6 mmol) were

added in the order mentioned, and the solution was stirred at room

temperature for 5 days. The reaction mixture was concentrated, dissolved
in water (400 mL), whereafter the pH was adjusted to 9 with NaHCO,/aq.
The resultant mixture was extracted with EtOAc (3 x 100 mL). The
15 combined organic phase was washed with NaHCO,/aq, water and brine,
dried (Na,SO,), and concentrated. The crude product (0.636 g) was
purified by RPLC (CH,CN:10% NH,OAc (40:60)), whereupon the
diastereomers were separated: Compbund 42 A (faster moving diastereomer;
127 mg; 32%; purity 95%) and Compound 42B (slower moving
20  diastereomer; 131 mg; 33%; purity 85%).

Compound 42B:

LC-MS mvz 563, 564 (M + 1)"

TH-NMR (400 MHz; CDCL,): & 8.23 (t, 1H); 7.80 (d, 2H); 7.44 (d, 2H);
25 7.33 (m, 4H); 7.18 (m, 3H); 5.21 (s, 2H); 4.86 (dd, 1H); 4.50 (m, 2H);

4.28 dd, 1H); 4.13 (m, 1H); 3.96 (dd, 1H); 3.75 (dd, 1H); 3.62 (q, 1H);

2.60 (m, 1H); 2.41 (s, 3H); 2.31 (m, 1H)

30



order nmentioned, and the solution was stirred at roomtenperature for 2
days. The DVMF was evaporated, NaHCJO err]/aq was added, and the water
solution was extracted with EtOAc (3 x 30 nmL). The conbi ned organic

phase was washed with NaHCJ err]/aq (2 x 20 nmL), Herr]O dried

(Na[err] SO erwpp74¢s®” 5  evaporated, yielding 0.35 g (42% FY&T/SEIT08¥e
product. Preparative HPLC (CH[err]CN NH err] OAc(10%; (45:55 to
80:20)) separated the diastereoners: 118Conpound 34A (faster noving

di astereomer; 136 ng; 32% purity 97.6% and Conpound 34B (sl ower
movi ng di ast ereawmu&ﬂ;w@{_%m?mm 34B:
[err]HHNMR (500 MHz; CDCl[err]): [err] 7.83 (d, 2H) ; 7.40 (m
1H) ; 7.35 (HOAg) . 7.08 (d, 1H): 6.99 (d, 1H): 5.22 (s, 2H): 4.63 (d,

(. 1hy: 2. oo Hepaisactoiing &g Mo ueicubid tn Exphyold 29@(?’??9 v 173
or(m-5, 50 st ! Shen) -G TATSH B R OO ¢

spglbt(Jtzl) 0?6(if f(R)( coanx&)cL@Bsframmmg Zmllzmg Mkmgcg)c-)?;l;}?@ﬂ’?g?nm 20 (10
n.) and HOA\(r:Tg(lg2 ?ri’go g@ﬁ‘gg(qé %L(ﬁirg oﬁb&'glg‘ﬁ'&‘{%@g( 0.2%kt ure was
The resulting m o B B b Fyilo, the S0l Ut o v

concentrated, water was added and the solution was freeze dried,
yi el ding 45 ng o purlt 97.8% of the title conpound as a 25 Wmte
powder . li(:é‘ 4*@2/3"3(1|\9M+1 )[err] [err] H-NVR (500 MHz;

err] O r . o4 J 0 (m
ST, (5 oy i R A 53500 g ST,
1H); 3.64 (m IH19 (4, 55)(4&17521&?1 1R); 94355'(@ ek 4.34 28, QBL); 34 (dd, 1H);

PCT/ SE97/ 00989 WO 97/ 4
3.88 (m, lH) 3 70 (dd, 1H); 2.48 (m, 1H); 2.40 (s, 3H); 2.27 (m, 1H);
1,89 (s, 3H)
3C NMR (100 MHz; CD,0OD) carbonyls and amidine carbons: § 174.0,

5 172.9, 167.9

Example 43
(S)- or (R)-2.3-(Methylenedioxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab_x
HOAc

20 The title compound was prepared according to the method described in
Example 29 above, from (R,5)-3-hydroxy-2-(2,3-methylenedioxyphenyl)-
propionic acid (0.26 g), and via (2,3-methylenedioxyphenyl)-CH(CH,OH)-
C(O)-Pro-Pab(Z), which latter compound and was separated (RPLC) into
two diastereomers: Compound 43A (faster moving diastereomer; 0.27 g;

25 40%) and Compound 43B (slower moving diastereomer; 0.18 g; 26%). By
deprotecting (R)- or (5)-(2,3-methylenedioxyphenyl)-CH(CH,OH)-C(O)-
Pro-Pab(Z) (Compound 43 B; 130 mg, 81 mg (72%) of title compound

was prepared

% LC-MS m/z 439 (M + 1)’



2.18 (s, 3H); 2.05 (m 1H); 1.80 (m 6H); 1.65 (m 2H) Exanpl e 35
(S)- or (R)-4-Hydroxy-3-nmet hoxyphenyl -CH(CH err] OH)-C(O) - Pro-Pab x HC
(1) (R- and (S)-4-Benzyl oxy- 3-net hoxyphenyl -CH(CH err] OH) - C(O) - Pr o-
Pab( 2) A sol ution _

of (R, S) - 3- hy dWjHE7T 4- benzyl oxy- 3- net hoxyphenyl ) propi oni ¢ FETSERHO o 27
; 1.2 mmol ; from Exanpl e AA above) in DMF (10 nmL) was 10 cooled to OC

H Pro-Pab(Z) x 2HO (0.66 g; 1.46 mmol; IgPepared according to the

met hod described in International Patent Appl i cati on WO 97/ 02284) ,
TBTU (0. 467 g, Exar@plendft ), and DI PEA (0.69 nlL; 5.29 mol ) were added

in the order i oned d r.r 0
tenperature for é &89%’0“'}‘5% Eﬁamiesebgﬁoﬁledﬁ V\]ﬁeﬂ%qaé\’r? 1143 %ﬂg 5315
added, and the wogigh a?é)hﬂ”cbﬁxﬂoﬂ\?c& @mhaﬁraeg Werk Redet ORCTESE A abOGE Hid -
The conbl ned organi ¢ phase was washed with ' NaHCO err]/aq (1 x 20 ni),

H err] O and bri were ali feuhd tagxdibi] 8OI€,TT) vaducl ofleap thramt @3 ,11Mi el di ng 0. 983 ¢
(quant.) of a crude product. Preparative HPLC

(CH err]CN: NH err] OAc(10% (50:50)) separated the di astereoners:
Conmpound 35A (t pe,hast nmovi ng 20 diastereoner; 136 ng; 32% purity
98.5% and Conpouni (sl ower novi ng di astereoner; 163 ng; 47%
purity 99.2% . The compGumgsoofhBxahRles 8, 9, 1Deil3] H,N\Ra{d1 @0 (Mﬂzch EiBCilI err]):
[err] 7.77 (d, 2H); 7422f 4H)I; 7.345%2_9%0; 25 6.81 6. 70 (dd,
1H); 5.20 (s, 2tgmpeungds of formpyly Ia)svers tesied injost A abpve and W%‘ alé undy 00 (m

2 388 (M 1 exitoi 8 1L TT Valludof el | un: 28 (m 1H): 2.01 (m

2H); 1.81 (m 3
10

Example 46
The compounds of Examples 8, 9, 10, 13, 14, 15 and 40 (which are all

compounds of formula Ia) were tested in Test C above and were all found
to exhibit oral and/or parenteral bioavailability in the rat as the

15 corresponding active inhibitor of formula [.

Abbreviations
AIBN = azobisisobutyronitrile

20 agq= aqueous
Aze = Azetidine-2-carboxylic acid
Boc = tert-butyloxycarbonyl
Bn = benzyl
Bu = butyl

25 Ch= cyclohexyl
DBU = 1,8-diazabicyclo[5.4.0Jundec-7-ene
DCC = dicyclohexylcarbodiimide
DIPEA = diisopropylethylamine
DMAP = N,N-dimethyl amino pyndine

36 DMF= dimethylformamide



WD 97/ 46577

PCT/ SE97/ 00989 110 (ii) (9)-
or (R)-4-Hydroxy-3-net hoxyphenyl -CH(CH err] OH)-C(O) - Pro- Pab x HCI
Pd/ C (109 was added to a solution of (R)- or (S)-4-benzyl oxy- 3-

met hoxypheny Waad@#6¥7er r] OH) - C(O) - Pro- Pab(Z) (157 ng; 0. 24 ISE97/80989

Conmpound 35B fromstep (i) above) in EtOH (10 nL) and HC /aq (1M 0.5
m.) and the mixture was hydrogenated fol204.5 hours at room t enperature
and at nospheric pressure. The resulting mxture was filtered t hr ough

Hyfl o, the sol N8R Tas conclmetiwisdphoxideer was added and the sol ution

was freeze dri ieldin 9% . purity.97.4% . 0of ,the 1Q title
conpound as a %ﬂ’lq)eé povvde?. 110'%3U%A%gy%é%ﬁfo?rﬁﬁiﬁ)(i]lei}ﬁ[sc[aéh’?"mlge

[err] HNMR (400 MHz; Of err] Qydrdeddelde’- 70 (d, 2H); 7.57 (d, 2H); 6.90 (s,
1H); 6.75 (s, 2H); 4.517°(s, 2H); 4.44 (dd, 1H); 4.07 (m 1H); 3.95
(dd, 2H); 3.83Ef{s 15 3H); eb¥@7 (dd, 2H); 3.40 (m 1H); 3.30 (m 1H); 2.11
m 1H); 1.97 2H); 1.82 (m 1 err] GNWMR (100 MHz; D20
((:arbo|r_12/I and a%’?@ﬁn"é carg?)n&l‘ha["@ﬁ] 17?8; 173.[9; ! 17%. 1; 166.3 )
(rotaners) 2Q Exanpl e 36 pours (S)- or

(R) -3, 5-Dichl orophenyl-CI—|(CI%err]O—|)-C(O)-Pro-Pab x HOAc (i) (R -
and (S)-3,5-D #BTUGephenyl - CN, R eN-}BdmetiiyDOPbenzBainza)- 1-yljurodtuso! uti on of
(R'S) - 3- hydr oxy- 2- (3, 5-di chl or oghenyl )propionic acid (0.35 25 g; 1.5 mmol;

from Exanpl e AB above) in D¥rexatlepraphosphatelool ed to 0C. HPro-Pab(2) x
2HC (0.75 g; Q9% Mol ; pr cording to the nmet hod described in
| nt er nat i onal ga ent Applicari (;)%%{%%9%'%2284), TBTU (0.53 g; 1.65

mol ), and bl PEAH{@=78 g; 6 InamidinoM8raenifdéth@ pyrrolidine t he order nentioned,
and the solution was stirred at roomtenperature 30 overnilght. The DMF was
a

evapor at ed, H BrHg0Z\as addedamindethyd lvéiNebenzyloxycarbonylamidino)
pyrrolidine
HOAc = acetic acid
H-Pab = l-amidino-4-aminomethyl benzene
1s  H-Pab(Z) = 4-aminomethyl-1-(N-benzyloxycarbonylamidino)
benzene
H-Pig = 1-amidino-3-aminomethyl piperidine
H-Pig(Z) = 3-aminomethyl-1-(N-bcnzy'loxycarbonylamidino)
piperidine
» HPLC= high performance liquid chromatography
Me = methyl
MeOH = methanol
MsCl = methanesulphonyl chloride
NBS = N-bromosuccinimide
15 Ph= phenyl
Pr= propyl
i-PrOH = i-propanol
RPLC = preparative reverse phase high performance liquid
chromatography

3 TBDMS = tert-butyldimethylsilyl



WD 97/ 46577

PCT/ SE97/ 00989 111 sol ution
was extracted with EtOQAc (3 x 30 nlL). The conbi ned organic phase was
washed with NaHCO err]/aq (2 x 20 mL), Herr]O dried (Na[er and
evaporated, yPIHMY0.32 g (3699 of a crude product. Fl h{éﬁ&%&g};)
chromat ography on silica gel (110 g) using a gradient from 100% EtOAc 5
to Et OCAc: Et OH (100:5) separated the di ast#dr eoners: Conmpound 36A

(faster noving di er eoner; 3 ., 34% purity 89.2% and Conpound

36B (sl ower novi iast er eorﬁyﬁg@ “tgjramehyl- @i benzptryazobdyyljuronium
Compound 36B: 10 [err]H NWR gg%%gﬁ[err]): [err] 7.73 (d, 2H); 7.43
(d, 2H); 7.34 (m 2H); 7t m bl ; 7.19 (d, 2H); 5.20 (s, 2H); 4.56
(dd, .1H); 4.40 [MBA 2H); tdethylamine2H); 3.72 (m 2H); 3.60 (b, 1 H);
3.27 (g, 1 H); 2 (m 1 H,; 203 (m 1H; 1.94 (m 1H); 1.89 (m
1H): 1.75 (b, 1&6“21’:15 (ii) teaphydgpfuran

(R) -3, 5-Di chlior gpfieny! - CH(CH - r§)rlri)Pro- Pab x HOAc Pr epar ed
accordi ng tolst he et hod descrtlg{r)%ﬂ(:}'glfgrpy% le 23(ii) from(R)- or

(S) -3, 5-di chl or gpagay| - CH( CHeifeliyiSiyF( O - Pro- Pab(Z) (130 ng; 0.22

nmol ; Conpound 26B from step (i) above), anisol (35 ng, 0.33 mmol) and
trifluoromet hang-sdMpironi ¢ ag-wlyedesigphpnid a¢idrmol ) yiel ding 15 ng 20 (13%
of the title co d. LC z 463,. 465 (M + 1)[err]

[ err] H NVR (500%{1D[err]())v?'atfre%\c/’?‘]'bq{?.c@ﬁ’ogﬂfm © 7.56 (d, 1H); 7.38 (t,
1H); 7.34 gt = 1H) ; 7-21&925113&@%0%)7] (s, IH; 4.39 (d, 1H); 4.30 (dd,
1H; 4.00 (m 25 3H); 3.68 (m 2H); 3.50(m 1H); 3.26 (m 1H); 2.10 (m
1H); 2.08 (m 1H; 1.81 (m 3H); 1.73 (m 1H) 30

Prefixes n, s, i and t have their usual meanings: normal, iso, sec and
tertiary. The stereochemistry for the amino acids is by default (S) if not

otherwise stated.



WD 97/ 46577 I PCT/ SE97/ 00989
1277 S o oo BN |
(R) -2, 3- Di met hoxyphenyk- anrls -C(O -Pro-Pab x HOAc (1) (R-

and (S)-2, 3-Di net hoxyphenyl -CH(CH err] OH)-C(O -Pro-Pab(Z) 5

Asol ut i onof ( RW®)978631ydr oxy- 2- ( 2, 3- di net hoxyphenyl ) pr opi oni ¢ RESVROY00989

g, 0.93 mmol; from Exanple AC above) in DVF (10 nL) was cooled to

O[err]C. HPro-Pab(zZ) x 2HO (0.46 g; 1.2 mmol; prepared according to the
met hod described in International Patent Application WO 97/02284),

TBTU (0.32 g; 1Qlaimmsol ), and DI PEA (0.48 g; 3.7 mmol) were added in 10
order nentioned, and the solution was stirred at roomtenperature

overni ght. The DVMF was evaporated, NaHCO err]/aq was added, and the

wat er sol ution S ' ttOACc (4 x 50 nL). The conbi ned

organi ¢ phase wa\i\? %%)éh{ggﬁémg?ﬁ err]/aq (2 x 20 m.), Herr]O dried
(Na2SO4) and evaporated, yielding 0.34 g (62% of a crude product. 15
Preparative HPLC (CH err]CN- NH err] OAc(10% (40:60)) separated the

di ast ereoner 8: Conpoywpd A (faster noving diastereoner; 70 ny; 24%

and Conpound 37B (sl o novi fig di astereoner; 57 ng; 21%. Conpound
37B: 20 LC-MsS mlz 5904 M + (ii) (S)- or

¥(O) -Pro-Pab x HOAc Pd/ C (5% 44
r (S)-2, 3-

ro-Pab(2z) (57 ng; 0.097 mmol; 25
Compound 37B from step (i) above) EtOH (10 nL) and HOAc (15 ngy) ,
and the m xture was hydrogenat ed 4.5 hours at roomtenperature and
at nospheric pressure. The resul tant m Rtiure—{dgnf++teBed t hrough

Hyfl o, the solution was concentrated, water was added, and the sol ution
was freeze dried, yielding 44 ng (88% purity 97.2% of the title 30

conpound as a white powder.
wherein

ng) was added to a solutio
di met hoxyphenyl - CH(CH err]

R! represents H, C(O)R", SiR'!R"”R" or C, ¢ alkyl which latter group is
15 optionally substituted or terminated by one or more substituent selected

from OR' or (CH,)R';

R'2, R® and R independently represent H, phenyl or C, ¢ alkyl;

R'¢ represents C,, alkyl, phenyl, OH, C(O)OR" or C(O)N(H)RY;

R'® represents H, C,, alkyl or CH,C(O)OR",
20 R" and RY independently represent H, C,  alkyl or C,, alkylphenyl;

R and R!® independently represent H or C,, alkyl; and

q represents 0, 1 or 2;

R? and R® independently represent H, C,, alkyl, cyclohexyl or phenyl;
25

R* represents a structural fragment of formula Ila, IIb or Ilc,



WD 97/ 46577

PCT/ SE97/ 00989 “mwmlluwl U%UU"LHZ 113 LC- N5 nl z
455 (M + 1)[err] i " ;. Dlerr]O: [err] 7.78 (d, 2H);
7.50 (d, 2H); 7.20 (m 2H); 6.90 (d, 1H); 4.50 (s, 2H); 4.%2,”({0 94H);
4.08 (m 2H);WOSYMSIL, 3H): 3.87 (s, 3H); 3.80 (m 6H) ¥ ?ﬁ 1H) ;
2.18 (m 1H); 1.92 (m 3H 5 Exanpl e 38 (S)- or

(R) - 3- Met hoxy- 5- chl or ophenyl - CH(CH[ err ] - C(O) - Pro- Pab x HC (i)
(R - and (S)-3 -Mthoxy-5-chl orophenyl -CH(CH err] OH)-C( O - Pro-Pab(z) 10
Asol ution of (R S)-3-hydroxy- 2-(3-nmet hoxy-5-chl or ophenyl ) propi onic acid
(0.112 g; 0.49 mmol ; from Exanpl e AD aboyve) in DMF (4 nL) was cool ed

to OC. HPro-Pab(2) x ZH%O\.OMZ g; O, nmol ; preparned according to
t he met hod described in JhterpationalPateny Appli catigl n WO 97/ 02284) ,
TBTU (0.171 g; 0.53 mifitklk aftdizbl PEA\(0.33 /nl; 2.12 15 nmol) were added in
the order nentioned, and the gol ution\was stirred a roomtenperature
for 5 days. The DVF was gvapor ed, H é‘?"fzf@ was aﬂf(’jed, R7 t he pH of the
solution was®adjusted to 9 (NaHCJ err]/aq) and the water sol ution was
extracted with EtOAc (3 x 30 nL). The conbi ned organic phase was

washed with NaHCO err]/aq (i x 20 nmL), Hperr]O and briffe, dried 20
(Na[err]SOerr]) and evaporated, yielding 0.242 g (83% of a crude product.
Preparative HPLC (CH err] CN: 10% NH[ err] OAc (45:55)) separated the

di ast ereoners: E‘Bﬁ‘iﬁ&hnd 38A, the faster noving diastereoner (50 ng; 33

Compound 3a8: o o RBeper Rty BRKL B, B PLGPRET (445 5 oY
(R) - 3- Met hoxy - SR hindr @B higdypendekiGH reprebét) HC(SAMEY,0- Pabr X2-naphthyl, a
polycyclic hydrocarby! group, CHR*R* or C, , alkyl (which latter group
is optionally substituted by one or more fluorine atoms), or C,; cycloalkyl
phenyl, methylenedioxyphenyl, benzodioxanyl, benzofuranyl,
dihydrobenzofuranyl, benzothiazolyl, benzoxazolyl, benzimidazolyl],
15 coumaranonyl, coumarinyl or dihydrocoumarinyl (which latter twelve
groups are optionally substituted by one or more of C, , alkyl (which latter
group is optionally substituted by one or more halo substituent), C,,
alkoxy, halo, hydroxy, cyano, nitro, SO,NH,, C(O)OH or N(H)R*);
R* and R* independently represent cyclohexy! or phenyl,
20 RS and R’ independently represent H, C,, alkyl, C,4 cycloalkyl, phenyl
(which latter group is are optionally substituted by one or more of C,,
alkyl (which latter group is optionally substituted by one or more halo
substituent), C,_, alkoxy, halo, hydroxy, cyano, nitro, SO,NH,, C(O)OH or
N(H)R*) or together with the carbon atom to which they are attached form
25 a C,4 cycloalkyl ring;
R* and R* independently represent H or C(O)R*; and
R* represents H, C,, alkyl or C,, alkoxy;

Y represents CH,, (CH,),, CH=CH, (CH,),, CH,CH=CH or CH=CHCH,,
;0  which latter three groups are optionally substituted by C,, alkyl,



HCl 30 Prepared according to the\\mmum“wswnum in Exanple 23(ii) above

from WD 97/ 46577

PCT/ SE97/ 00989 114 (R -
(S)-3-net hoxy-5-chl orophenyl -CH(CH err] OH) - C(O) - Pr o- Pab( 2) (Corrpound
38B from st eW@9%46stiove; 44 ny; 0.074 mmol ), TFA (1.53 nlL; PCT/SESZ00%h0l )
and thioanisol (0.44 nL; 3.7 mol) to yield 18 ng (49% of the title
product, purity 93.5% 5 [err]H-NMR (500 MHz; CD{err]QD): [err] 9.24
(b, 1H); 8.73 (b, 1H); 7.77 (d, 2H); 7.57 (d, 2H); 6.96 (t, 1H); 6.86
(m 2H): 4.51 fnethylene, o048 yddoxylH) ; 4. 04 (m 2H); 3.86 (m 1H; 3.71
(m 1H); 3.40 (m 1H); 2 15 (m 1H); 1.99 (m 2H); 1.87 (m 1H 10
Exanpl e 39 (S) -

R) - 2- Met hyl O) - Pro- Pab HOA
Elg(R) and)(/S) Zqﬁéwpge%%h%ﬁéﬁé[]&?ﬂezr]gb ?:(03( ProCPab(Z) 15

Asol utionof (R, S) - 3- hydr oxy- 2- ( 2- net hyl - 5- met hoxyphenyl )prop| oni cacid

(0.168 g; 0.8 gm) from Exanpl e  AE above & was cooled to .
0C. H- Pro- Pab( )fel?méﬂ@ a rughyalgfragm qu lar B ybor Vaccording to the
met hod described in International Pat ent Application WO 97/ 02284), TBTU

(0.283 g; 0.88 mml), and DI PEA (0.414 g; 3.2 nmml) 20 were added in the

order nmentioned, and the solution vvas stirred at room tenperature for 3
days. The DMF was eva ted, water ded, and e water solution
was extracted with EtOa&~(3 x 30 m_) conbl ned rgani ¢ phase was

dried (NaJerr] SO err 0 evaporated Pre arative H

HNT SN, HN/

Va Vb Ve

wherein

X' and X? independently represents a single bond or CH,;
or a pharmaceutically acceptable salt thereof.

2. A compound of formula I, as defined in Claim 1, wherein when n
represents 2 and B represents a structural fragment of formula IVb, X' and
X? do not both represent CH,.

15 3. A compound of formula I, as defined in Claim 1 or Claim 2, wherein

R! represents optionally substituted C, ¢ alkyl or H.

4. A compound of formula I, as defined in Claim 3, wherein R' represents
H.
20

5. A compound of formula I, as defined in any one of the preceding

[}
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(CH err] CN 10% NH[ err ] mﬂm ted the diastereoners: Conmpound 25
39A (faster noving di agtTm ‘Nmmrfﬂ % purity 92.8% and

Conpound 39B (sl ower novi'ng °di &st Brebnmer; 147 ng; 64 %, purity 99. 19 .
Conpound 39B 30 LG-MS nfz 573 (M + 1)[err] WD 97/ 4657

PCT/ SE97/ 0098¥0 97146577 115 4"‘55"?7‘@’?‘19?% NVR
(400 MHz; CDCl[err]): [err] 7.76 (d, 2H); 7.50 (t, 1H); 7.42 (d, 2H) ;

7.33 (t, 1H); 7.27 (m 3H); 7.08 (d, 1H)12%.71 (m 2H): 5.19 (s, 1H);

4.58 (d, 1H); 4.40 (m 2H); 4.03 (dd, 1H); 3.97 (t, 1H); 3.70 (s, 3H); 3.58

(m 2H); 2.95 (glaimk) wherepBR{ sepresepts @stractyral fipgnent oBéortnyla 1) ; 1. 78 (m
5 2 i S)- or
(R)-|2_D-Met hyl -5E me% h(()xilphenyl -CH(CH err]OH)-C( O - Pro- Pab x HOAc

Pd/ C (5% 70 mg) wascaegeshd 6f FosRlalt @8 REinS® MRy Cora98F (HE3reBBling0 0. 23
mmol) in EtOH (10 ni) and HOAc (13 ni), and the m xture was

hydr ogenat ed f orcladmowhereit Yr mpresergsnidiaonf@HAnd at nospheric pressure.
The resulting m xture was filtered through Hyflo, the solution was
concentrated? water was added, and the solution was freeze dried, yielding

T 5% 8 it Y Gy AN,
1H); 4,72 (d, 1B)to 6}.voHertid,n ddpresedts46 (dd, 2H); 4.25 (m 4.05 (t, 1H);

3.77 (s, 3H); 3.70 (dd, 1H); 3.64 (m 1H); 3.10 (m 1H); 2.36 (s, 2H) ;
2.15(m 1H,; 1.95 (m 4H); 1.76 (m 1H 20 [err]CGNWR (100 MHz; Derr]O:

carbonyl and amSgi&%oﬁ)%E)Bl?&%f %ommpé I,Jazéheﬁﬁed n Cla%r?il’ gr any one of Claims

10 3 to 7, wherein B represents a structural fragment of formula IVa,

9. A compound of formula I, as defined in any one of the preceding

claims, wherein the fragment
s —%-N Y

O/

is in the S-configuration.

20
10. A compound as claimed in Claim 1 which is
(R)-PhCH(CH,0OH)-C(O)-Aze-Pab;
(8)-PhCH(CH,OH)-C(O)-Aze-Pab;
(R)-3-methoxyphenyl-CH(CH,OH)-C(Q)-Aze-Pab;

35 (S)-3-methoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab;
(R,S)-3,4-dimethoxyphenyl-CH(CH,OH)-C(0O)-Azc-Pab;
(R)-2-naphthyl-CH(CH,OH)-C(O)-Aze-Pab;
(S)-2-naphthyl-CH(CH.OH)-C(O)-Aze-Pab;
(R)-PhCH(CH,0OH)-C(0O)-Aze-Pig;

30 (.5'_)~_PB§H(CH30H)-C(O)-Aze—Pig;
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I(_g gs thC??I\)/g) HMM’I&MM&I&” PrEi(gggl(g) 10 25 A sol ution of
0

(R'S) - 2-net hyl - 2- pcher’ryl *3-mrethioxypropionic acid (0.40 g; 2.1 mol ;
from Exanpl e AF above) in DMF (10 nL) was cooled to OC. H Pro- Pab(Z) x
2HO (0. 93 gWOMEsHIp| : prepared according to the met hBE L0 bed in
I nternational Patent Application WO 97/02284), 30 TBTU (0.64 g; 2.1 nmmol),
and DI PEA (0.90 g, 7 nmol) were added il?6 WO 97/ 46577

PCT/ SE97/ 00989 116 t he order
nmentioned and {R&)-FOCHCHROMLEDRrod®, HtHigyom t enperat ure for 2 days.

The DWF t ed, .NaH : th t
soFut i onwamgseZ@@?%&SM%&?‘W%@#@@@@@%%@Q ;orrb?n\évg g; gani ¢

h hed_ . Y, Ldye. O dried
(pNZ[Sgr\rA?qugfr %%%e%@g gggcgﬁgmi?%j%? g%(rjg] pr odtrjl:te whi ch was
further purifi &)-Bynethagphenyl-CHCHOH)RG(@pPyo-Pab;si | i ca gel, eluted using
CHer]dJ[err]: THF: MeQOH (90: 10: 2 to yield 0.50 g (44% over the final 3
steps). s (Ifb}ﬂqtbmmhwd&ﬁ)%fﬁz Ké?ﬂ‘)‘?a‘[’;er r] 7.83 (m 2H); 7.41

d, 2H); 7.30 s D C2H); 4.77 1H); 4.70
Em 1[?); 4.53 %?Hﬁm‘“ﬁgﬁ%‘ l'éh(é?'m&@ﬁ@a%z“%d, T)H); 3. 90(?}1, T)H); 3. 62

(t, 1H); 3.23 (R»),-B-th)sthyl’atﬁiﬂolpﬁbnyl-CH(%@H%%@E(P%—P&@ , 2.03 (m 1H);

1.8-1.4 (m 9H) err] G NWR (1100 err]) carbonyl and am dine
carbons: [ err]()7x(w¢ethylaming)phenyl-AHICKE,0HrC(0)-PtePaly; 164. 4

(di astereoners | Q. t 15 . Exanple 41

(R S) - Ph- C( M) ﬁ%ﬁ%&@lﬂﬁﬁéb x HA Pd/ C (10% 20 ng) was
added to a,sol ypi ; - HC@yg) )-C(O -Pro-Pab(z) (190
my, O0.34 rrrlrgl; ’f%%%lg%)a?@gégﬁhg}ggoﬁe) ién@%&-lé 10' nL) and HO /aqg (conc.;

10 drops), and(S)ie(tniflnbromeethyl)phenpbCHYGHOQEN B (€))-FrofPab; hours at room

Lemper At ur e an g A N e methyl)phenyl-CH(CH,OH)-C(O)-Pro-Pab:
(R,S)-3-hydroxyphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-((3-chloro-5-methylphenyl)-CH(CH,OH)-C(O)-Pro-Pab;

15 (S((3-chloro-5-methylpheny!)-CH(CH,0H)-C(QO)-Pro-Pab;
(.S)-3-fluorophenyl-CH(CH,0OH)CQO-Pro-Pab,
(R)-3-fluorophenyl-CH(CH,OH)CO-Pro-Pab;
(S)-3-chlorophenyl-CH(CH,OH)-C(0)-Pro-Pab;
(R)-3-chlorophenyl-CH(CH,OH)-C(O)-Pro-Pab;

20 (R,8)-3,5-dimethylphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(S)-3,5-bis(trifluoromethyl)phenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3,5-bis(triflucromethyl)phenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R,S)-3-methoxy-5-methylphenyl-CH(CH,OH)-C(O)-Pro-Pab;,
(R,8)-(2,5-dimethoxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab;

25 (R,S)-(3,5-dimethoxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab;
(R,S)-3,4-(methylenedioxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab;
(8)-3-(2-naphthy!l)-CH(CH,0H)-C(O)-Pro-Pab;
(R)-3-(2-naphthyl)-CH(CH,0H)-C(Q)-Pro-Pab;
(R,S)-3,5-dimethoxyphenyl-CH(CH,0H)-C(O)-Aze-Pab;
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pressure. The rl%{l@"wuﬂﬂm was filtered through Hyflo, the solution
was concentr at eds d and the solution was freeze dried,
yielding 160 ng (100% pUri?y *77% of the title conpound. 25 LCMS mz
423 (M + 1)[err [err]H-NVMR (500 MHz; Dierr]O: [err] 7.80 (m 2H);
7.55 (m 2H): WOSBIEH 5p): 4.50 (m 3H): 3.88 (d, O.SHTFTQ;»?Q"%?Q
1H); 3.76 (d, 0.5H); 3.21 (d, 3H); 3.15 (m 1H); 2.78 (m 1H); 2.18
(m 1H); 1.70 (m 3H); 1.63 (d, 3H) 30 2&rr]C NVR (100 MHz; Dlerr]O:
carbonyl and am di ne carbons: [err] 176.4; 176.3; WO 97/ 46577
PCT/ SE97/ 00989 (R,S)-2-chloro-5-aminophenyl-CH(CH,OH)-C(0)-Aze-Paby 176. 1;

(S)-of (R - 2- onl A PRAROFRRETCHLEPB D RETRE U - Aze- pab xHOAG 5
(1) (R): and (2. Flimshehy TehelpO B CHIKERES T ] O - O() - Aze- Pab(2)

A sol ution of - 3- hydr oXy- 2-(2-chl oro- 3- met hyl phenyl ) propi oni ¢ aci d
(0.3 g; 1.4 mo(R)-1,56ehmEshyipheaylACHEGEYRH )G{OPWFo-Pab; M ) was cool ed to

0C. H Aze-Pab(z ICl 0, 739 .q. | - | A 10 b ,
O e (2 2 (0,139 el @ TR HOREXarpl e A 10 above)
the order el | BResm A LIS ALAASLIMCH O GLREORD, | {erPeral e

for 5 days. The"reactiron-m x I n wat er
(400 nL), wher e@)iBmetHoxypt-hydroxgshengtCH(CH,OHMC(D)abiPEber r] / ag. The
resultant m xture was_extracted with EtOAc (3 x 100 nL). The 15 conbi ned
organi ¢ phase waY-hésheldomphenIAGRROH)-aD)-ReerBab;and bri ne, dri ed

pur 1164 by RALEEREiF R ER A R B DR DRBEY " whor cupon the

di ast er eomeng WeR)E2, S e tioRfphea NP OBA (D3 Hr8PabPVi Ng di ast er eoner ;
(8)-2,3-dimethoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3-methoxy-5-chlorophenyl-CH(CH,OH)-C(O)-Pro-Pab;
(8)-3-methoxy-5-chlorophenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-2-methyl-5-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab;

s (S)-2-methyl-5-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R,S)-Ph-C(Me)(CH,0OMe)-C(O)-Pro-Pab;
(R)-2-chioro-3-methylphenyl-CH(CH,OH)-C(O)-Aze-Pab;
(S)-2-chloro-3-methylphenyl-CH(CH,0OH)-C(O)- Aze-Pab;
(R)-2,3-(methylenedioxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab;

0 (S)-2,3-(methylenedioxyphenyl)-CH(CH,0H)-C(O)-Pro-Pab; or
(R,S)-Ph-C(Me)(CH,0Me)-C(O)-Aze-Pab;

or a pharmaceutically acceptable salt thereof.

11. A compound of formula I, as defined in Claim !, provided that when

25 R* represents a structural fragment of formula Ila, then R* and/or R® (as
appropriate) do/does not represent phenyl substituted by hale-substititued
C,, alkyl.

12. A compound of formula I, as defined in Claim 1, provided that when

30 R* represents a structural fragment of formula Ila, then R’ and/or R® (as
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127 ny; 32 ’mﬂ”"l Conmpound 42B (sl ower nmoving 20 di astereoner;
131 ny; 339 M ,m Conmpound 42B: LC-M5 nfz 563, 564 (M +

Derr] errj HMNVR 0O MHz; CDCl[err]): [err] 8.23 (t, 1H) 780(d
2H); 7.44 (d, 2 H; 25 7.33 (m 4H) 7.18 (m 3H); 5.21 (s, 2 4.86 (dd,
1H): 4.50 (nVOBRWESTT 4,28 dd, 1H): 4.13 (m 1H): 3.96 (dcPCHYEI7/0098% 5" gy
1H); 3.62 (g, 1H); 2. 60 (m 1H); 2.41 (s, 3H); 2.31 (m 1H) 30

WD 97/ 46577 128

PCT/ SE97/ 00989 118 (ii) (R -

or (S)-2-chl Orappﬁoprwﬁyflqimwﬁ G cieht mejtoignediolyphenyd Pednzedioxanyl HOAC

e e N

(Conpound 42B fen2fhid hﬁﬂyé 'cbuﬁiﬁfb‘h%n%ll%guﬁgmn@ &3d1 our-ﬁgﬁh)(l”' 7 on

mmol ) and t hi oani sol I el d| (740. 2% of
the title product (purlty 90. 4% . LC-M5 nifz 429 431 (M+ 1)[err] 10
[err] H NVR (400 NHz; err]): rr] 7.55 (d, 2H); 7.26 (m
2H) ; 719 cqmpou «7&%@? deims«g iy gﬂmzﬂ; . prgvasied that \mn 4 04

(ng7 (12 ; 11 R"?’reﬁgcfgg@g alﬁ'}ucgﬁ?yﬂaéﬂg?t 3‘1’?’ énﬁm?ﬁ (gte ancgﬁf R7

carbonyl s and sppréprive)crphsasi(s)[umsubstihrtdd @heryl. 172 9, 167.

14. A compound of formula I, as defined in Claim 1, wherein, when R*
10 represents a structural fragment of formula Ila, then R! and/or R’ (as
appropriate) represent(s) pheny! substituted by halo-substituted C, ¢ alkyl.

15. A compound of formula I, as defined in Claim 1, wherein, when R*
represents a structural fragment of formula Ila, then R* and/or R’ (as
15 appropriate)  represent(s) methylenedioxyphenyl, benzodioxanyl,
benzofuranyl, dihydrobenzofuranyl, benzothiazolyl, benzoxazolyl,

benzimidazoly], coumaranonyl, coumariny! or dihydrocoumarinyl.

16. A compound of formula I, as defined in Claim 1, wherein, when R*
20 represents a structural fragment of formula Ilc, ther R® and/or R’ (as
appropriate) represent(s) substituted phenyl.

17. A compound of formula Ia,

r2 RS
25 |
H1 N/\Y la
N
RX
P
o NH ——(CHa)n B1

50  wherein B' represents a structural fragment of formula IVd, IVe or IVf
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(Eg;trrgl g- ??I\)/Uulwlgmeuugwpmmw )-CH(CH err] OH) - C(O) - Pro- Pab x HOAc 20

The title conpound was prepared according to the nmethod described in
Exanpl e 29 above, from (R S)-3-hydroxy-2-(2, 3- net hyl enedi oxyphenyvl, ) -

propi oni ¢ aci WQ¥/487g) and via (2, 3-nethyl enedi oxyphenyl )ﬁ?{’#’ﬁﬂ?”ﬁ’q—b -
C(O-Pro-Pab(2), which latter conmpound and was separated (RPLC) into

two di astereoners: Conpound 43A (faster ¥8ving diastereoner; 0.27 g; 25
40% and Conpound 43B (sl ower noving diastereoner; 0.18 g; 26%. By
deprotecting (R - or (S)-(2, 3-nethyl enedi oxyphenyl)-CH CH err]OH)-C(O) -
Pro-Pab(Z) (Conpound 4348; 130 ny, 81 2% of titl
pr epar ed 30 LC-MS ml&x 439 (M+ 1)[err WO 46577

PCT/ SE97/ 00989 Exanpl e 44
The conpounds of Examp to 7, 11, |12, 16 to 39, 4 nd 43
(which are all conpolnds of fornula | )xwerexRested in A above and
were.all found to exhi byt an | C50TT val of less than 3 [err]M 5

Exanple 45 35 The conp
are all corrpoungﬁh‘ ot
all found to e bi t

formula la) we tested in

abgve and were
NP3 ] er r ] PINVal osHBE rmor € "[Dg

rr]M 10

Exanpl e 46 The conpounds of Exanples 8, 9, 10, 13, 14, 15 and 40 (which

are all ivd Ve Ivf

wherein D' and D? independently represent H, OH, OR*, OC(O)R®,

10w OC(O)OR®, C(O)ORY, C(O)R® and R?, R®, R%, R® and R® independently
represent phenyl, benzyl, (CH,),0C(O)CH, or C, ¢ alkyl which latter group
is optionally interrupted by oxygen; and R', R* R, R*, Y, n, X' and X? are
as defined in Claim 1, or a pharmaceutically acceptable salt thereof,
provided that D! and D? do not both represent H.

18. A compound of formula Ia, as defined in Claim 17, wherein D'
represents H and D’ represents OH, OCH,, OC(O)R® or C(O)OR* and R®

and R¢ are as defined in Claim 17.

20 19. A compound as claimed in Claim 17 which is
(R,S)-Ph-CH(CH,OH)-C(O)-Pro-Pab-OH;
(R)-3-methoxyphenyl-CH(CH,OH)-C(0)-Aze-Pab-OH;
(8)-3-methoxyphenyl-CH(CH,OH)-C(QO)-Aze-Pab-OH;
(8)-3-methoxyphenyl-CH(CH,OH)CO-Pro-Pab(Z);

25  (R)-3-methoxyphenyl-CH(CH,OH)CO-Pro-Pab(Z);
(S)—3-methoxyphenyl-CH(CHZ(_)H)—C(O)-Pro-Pab-OH;
(R)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab-OH,
(S)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab-OC(O)E}t;
(R)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab-OC(O)Et;

30 (S5)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab-OC(O)CH;;

15 and 40 (which
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corrpounds H",m) ll".um”"m”wre tested in Test C above and were all found

to exhibit eor wr spakenteral bioavailability in the rat as the 15

correspondi ng active inhibitor of forrmula 1. Abbr evi ati ons Al BN
azobi si sobutyronitrile 20 aq = aqueous Aze=

Azet i di ne- 2- W@ I88577i ¢ aci d Boc = t ert - but y| RGH/IFEI/BEBY |

Bn = benzyl Bu = butyl 25 Ch=

cycl ohexyl DBU 1, 8- ditagabi cycl o[ 5. 4. 0] undec- 7- ene

DCC= di cycl ohexyl car bodi i m de Dl PEA=

di i sopropyl et mn)éarme&loxyphe@WHCHZOH) C(O)-PH-PEHOTEONEH,;am no pyri di ne 30
DVF= WO 97/ 46577

PCT/ SE97/ 00989(R,S)-3 Ph-C(Me)(CHZOMe) C(O)-Pro-Pab(Z) or 120 DMVBO=

di et hyl sul phog .

1- (3- di met hyl afrg%6%‘:”6%935[)&%"1&%@&Po‘oca‘(?(ﬂ)a%“’“’ab'OMe’

hydrochl oride or 8 pﬁ&nnacehtlcally acceptal§ik Ryt tl[le'i'eoﬁt O et hanol h
= ours , N, :

-tetrarrethsyl-O(benzotrlazol 1 -yl)uronium
hexaf | uor opho

1- am di no- 3- arsﬁoon o‘é%mw}m?ﬁl ifermyiation mﬂ‘-‘ﬁy’gé égglrlz_;%dnd aascde%ng in ngi ’
3-am noet hyl - I5{NsPeas OX Y& 36 PONY ATl Rlically acceptable salt thereof, in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

10 21. A compound as defined in any one of Claims | to 19, or a

pharmaceutically acceptable salt thereof, for use as a pharmaceutical.

22. A compound as defined in any one of Claims 1 to 19, or a
pharmaceutically acceptable salt thereof, for use in the treatment of a

15 condition where inhibition of thrombin is required.

23. A compound as defined in any one of Claims 1 to 19, or a
pharmaceutically acceptable salt thereof, for use in the treatment of
thrombosis.

20
24. A compound of formula I as defined in any one of Claims 1 to 19, or

a pharmaceutically acceptable salt thereof, for use as an anticoagulant.

25. The use of a compound I as defined in any one of Claims 1 to 19, or
2s  a pharmaceutically acceptable salt thereof as active ingredient in the
manmufacture of a2 medicament for the treatment of a condition where

inhibition of thrombin is required.

26. The use as claimed in Claim 25, wherein the condition is thrombosis.

30

cet Has Been Replaced
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o & R, 25,

4- am nomet hy 1" (I\'l- benzﬁl oXycar bonyl am di no) benzene
H Pi g= 1- am di no- 3- am nonet hyl pi peri di ne H Pi g&% =

3- am nonet hyl Wa9¥4&Henzy| oxycar bonyl ani di no) E97/00989

pi per| dine 20 HPLC hi gh performance |iquid chromat ography

Me = met hyl Ve OH 131 net hanol MsC =

met hanesul phonyl chl ori de NBS= N- br onmosucci ni m de 25 Ph=
phenyl Pr 27. The use of a cpmppyid as definied Bn @hj¢ one of Claims prc@pa,nm a

RPLC= epa e reve ase hi erf.ormance,.l |

chr omat ogr aphy gﬁam{%gﬁ%gaﬁy acceptable tsglr‘tt-%ﬁﬁpgl Bgrﬁﬁnﬁﬂ gﬁgﬁﬂ‘e’“ i ‘the VO
97/ 46577 PCT/ SE97/ 00989
121 TBTU _manufacture of a[x antlc?\:lagulqn tetramet hyl - O (benzotriazol - 1

-yl )uroni um tet rafl uor obor at e] TEA =

triethyl am ne rahydr of ur an

t et r ahydr opyf any$- A methqqusﬁ treatment of a °°“d‘tt1PP YEHERS; I‘%hlwllon of thlf?—m*%}mlﬁ =
2 t:°| uenesul phofﬁqﬁbrgﬁ 'Zquch mbfl™ coernieg adminidtBdh 5P u%e?aﬁe%@% I m de

ylI'oxy carbo
effective amount of a2 compound as defined in any one of Claims 1 to 19,

or a pharmaceutically acceptable salt thereof, to a person suffering from,
or susceptible to, such a condition.
10

29. A method as claimed in Claim 28, wherein the condition is thrombosis.

30. A method as claimed in Claim 28, wherein the condition is

hypercoagulability in blood and tissues.

31. The use of a compound as defined in any one if Claims 17, 18 or 19

as a prodrug.

32. A process for the preparation of compounds of formula I which
20 comprises:

{(a) the coupling of a compound of formula V,

r2 R3
/
/ !

25
R1 OH

X

wherein R!, R?, R’ and R* are as defined in Claim 1, with a compound of

formula VI,
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Prefixes n, J'”“ﬁm('m ei r usual neanings: normal, iso, sec and
tertiary. Th mi for the amno acids is by default (S) if not

ot herwi se stat'ed.” S A\D 97/ 46577
PCT/ SE97/ 00989 122 c ai s
1. A conpound”8f"#57tula 1, [err] 10 wher eiRCT/SES7/00989R] er r |

represents H C(ORerr], SiRerr]Rerr]Rerr] or (Jerr] alkyl which latter
group is 15 optionally substituted or tg2zm nated by one or nore

substituent sel ected fromORerr] or (CHerr])[err]Rerr];

Rlerr], Rerr] and R err] independently represent H phenyl or (err]
al kyl ; Rlerr] represegts er\] al kyl, phenyl, OH C(OOR[err] or
CONHReEerr]; Rlerr] repnesents H, Cerr] alkyl or Vl

CHerr]CCOORerr]; 20 Rerr] and R err] independently represent H (err]
al kyl or Cerr] alkyl phenyl;
o#

NH (CHo)n B

wherein Y, n and B are as defined in Claim 1; or

(b) the coupling of a compound of formula VII,
R2 R3S
/ 0

o N\

1
R N Y Vi

15 wherein R', R4 R®, R* and Y are as defined in Claim 1 with a compound
of formula VIII,

| H,N-(CH,),-B VIII
wherein n and B are as defined in Claim 1.

This Sheet HasB
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thos LRy

R[é’f_r] '*.'»and---R[err] i ndependent ly represent H or C err] REFIAJEMENTARHEET g
represents 0, 1 or 27 - -Rlerr] and:- Rferr] independently represent H,

Cerr] alk ”Um phenyl 25 Rlerr] represents a structural
f ragment o WH, m or IIc, WO 97/ 46577

PCT/ SE97/ 00989°¢ * 123 [err]

wher ei n k, | and m | ndependent k3prepresent 0, 1, 2, 3 or 4; 10 Rerr]

and Rl err] independently represent H Si(Me)[err], 1- or 2-naphthyl, a

pol ycycl i RYIYFIhOGBk Piher/-THY C%@*Z{F@LP“‘P“BIO‘%@?%&" kyl (which latter

gr oup I's optionally sub one or orine atons), or
Cerr] cy@ §}I3k9h-C(Me)(CpheMé),.C((Dy.tplw.lwm oxpephenyl, benzodi oxanyl
benzof ur an hydr obenzof ur any benzothlazolyl benzoxazol yl ,

benzi ni daéé,@-ﬁ nmhylpb@nwdf(éHdablhOAm&Lﬁ@)er-Pab -QMeydr ocounarinyl  (whi ch

| atter “t wel ve groups are optionally substituted by one or nore of

Clerr]. alRyRAP C\-“é& by accepta@ §@I}[§ thereght | onal Iy substituted by one or
nor e h;al 0 substituent), Cerr]

20. A pharmaceutical formulation including a compound as defined in any
one of Claims 1 to 19, or a pharmaceutically acceptable salt thereof, in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

10 21. A compound as defined in any one of Claims 1 to 19, or a

pharmaceutically acceptable salt thereof, for use as a pharmaceutical.

22. A compound as defined in any one of Claims 1 to 19, or a
pharmaceutically acceptable salt thereof, for use in the treatment of a

15 condition where inhibition of thrombin is required.

23. A compound as defined in any one of Claims 1 to 19, or a

pharmaceutically acceptable salt thereof, for use in the treatment of
"~ thrombosis. |

24. A compound of formula I as defined in any one of Claims 1 to 19, or

a pharmaceutically acceptable salt thereof, for use as an anticoagulant.

25. The use of a compound I as defined in any one of Claims 1 to 19, or
2s a pharmaceutically acceptable salt thereof as active ingredient in the
manufacture of a medicament for the treatment of a condition where

inhibition of thrombin is required.
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al'-_kox%/, hal o, hydroxy, cyano, nitro, SQerr]NHerr], C(QCBEP?;ACEMSWQFEET)

Rferr] and Rl err] independently represent cycl ohexyl or phenyl err]

and Rerr] i I esent H (err] alkyl, Cerr] cycloal kyl,
phenyl - Immmm“mmm"m[)up is are optionally substituted by one or
more of Jerr] © * Wlkyl (which latter group is optionally substituted by
one or nore halo substituent), C[lerr] al koxy, hal o, hydroxy, cyano,
nitro, Sgerr]NHerr], C(O COH or N(H R err]) or together with the
carbon atomto which they are attached form25 a ([err] cycloal kyl ring;

Rlerr] and R[err] mdependently repr esent Hor CORerr]; and R[err]

represents H (err I Y represent s CHI. Q;
(CH er : ‘ 3

which latter thre roups are optlonally substltutedby C[err] aI kyl ,
124 mﬁmmoxy, n represents 0, 1, 2, 3 or 4, and B

represents a structural fragnment of fornula I Va, IVb or |Vc [err]

27. The use as claimed in Claim 235, wherein the condition is thrombosis.

— 28, The use of a compound as defined in any one of Claims | to 19, or 2
pharmaceutically acceptable salt thereof, as active ingredient in the

manufacture of an anticoagulant.

29.The use of a compound as defined in any one if Claims 17, 18 or 19
as a prodrug.

30. A process for the preparation of compounds of formula I which

comprises:
~ (a) the coupling of a compound of formula V,
N
I
Rt O v
X

wherein R, R?, R’ and R* are as defined in Claim 1, with a compound of

formula VI, |
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Ipos coPY
wherein X err] and X[ err] independently represents a single bond or

CHerr]; provi ded t hat when: Y represents CHerr] or (CHerr])[err];

n represents 1; and B represents a structural fragment of forggha Vb in
which X err] and X err] both represent CHerr]; t hen when: WP
Rlerr], Rerr] rr] all yhRRnese Bk @dﬂﬂvonmmmﬂ:@”] I €% i"; a
fragrrent of forwﬂ?ﬁe t hen: R téjmk\n??eﬁwc and | independen

represent INTERNATIONAL. AﬂﬁAfrlomﬁdBLRﬁm hNdBR THE PATENT cmPERmelp emdamr kBCT)
represe oat PARLSLLSE

STt Ut =d
hydr oxy, ‘ﬂb‘“ﬁ“"f‘?ﬁ%%‘k% ﬁmﬁ'ﬁs ubstitutle g :flé’r’P']"“"éI"RW 5’"“““ i Wg’r 97/46577
2- napht Hyl , CeTkepPg, AMK\EOS38Sky| , }] (4B) ThiE)eftibriaPuicd (i Date: llDecember 1997 (11.12.97)

nmet hyl e rthysthnn\ll ; hnn_’nd‘uLCX uy: : berzoefur a.lly—r ;

di hydr ob Q,Ie“,g ﬁ,m,yj\ i NumiE NZ OL Bidst@toydss | (81) ncslgnabemitaxaxzo.l\nyl\r AU, AZ, BA, BB, BG, BR,
benzi i qgé%l viiir near or branchad q er r% Al kyl 8%, % l"g""n? GroR . RIS EE, ES, FI, GB, GE,

(whi ch |]432) Infernpfjoped Filing Deteis ar-e/él"i“" R AL S U ut edys b. MG KP KRMﬁ,Z&',% ;ﬁ k’;

125 . (ii) when k and/or | represent(s)}|O, 1857 OISE, g; K, TJ, TM, TR, TT,

respect i [\ Briorie Data: (does) not represent -HA ®Ge 'e'liJ cma’bl nn@HoKE. Ls,
or di:sybsti 96287 7 7Inp{PG{GIAENy haF‘b or uﬁgﬁggj} mf’l ﬁ %iﬁg'gﬁ
1- or, ZHnapht hyl , Cerr] bicyclic gl kylgs, @l & ruscry 1M, 8L Ie¥ | sB), oap
met hyt ened) Ak Il designated States lp@apr USH OASTRYY| | patent (BF, BJcQFz 6F. G gqu:A GN, ML, MR, NE,
di hydr ojenzof &%G ISE/SE]; $-151 8§ 80derlie fEbz 0l y| , beWz8%d%bl yI, benzi mi dazol yI,

| i near Qgrrphame ek Cerr] alkyl, qerr] cycl oaI kyI (V\:hi ch latter

ni ne grcmpslnanterslatphcams {for US onbu:neuﬂfmssom PublisheHR] err | Rl err ] (b) Rerr],
Rlerr] and R Segpagevie % m‘mm 2 Kl k‘iﬁ; R[e‘f(‘f"] PP ERHLos fragment of
formulalllb, 3 bﬂdamc(sg) 1 or e reseht 1, 2, 3 or 4, or (c) Rerr]
represerjts |inear ‘b/anched C[err aI Kyl t one of R[err] and Rlerr]

represewt"’é"ﬁ?“ nﬁﬁ ABFEWéﬁCFF&H?SF ST Kyl |

(54) Title: NEW AMINO ACID DERIVATIVES AND THEIR USE AS THROMBIN INHIBITORS
/

3
R2 R

A1 N Y o)

(57) Abstract

There is provided compounds of formula (I), wherein R!, R2, R3, R%, Y, n and B have meanings given in the description which are
useful as competmvc inhibitors of trypsin-like proteases, such as thrombin, and in particular in the treatment of conditions where inhibition
of thrombin is required (e.g. thrombosis} or as anticoagulants.




cyclohexyl or phenyl and the other represents H and

. W

A

Rlerr] represents
a fr f g ! 1a, in which one of (CHerr])[err] R ¢
(CH gmﬂmnmﬂwﬂﬂmepresents H, then for the other: ’EI%LA%’QENLS!#ET
representes 1, 2, 8 or 4, Rerr] or Rerr], respectively, does not
represent H, phenyl (optionally nono- or di-substituted by Huf u
hydr oxy, hal o, nethoxy or unsubstituted CJerr] alkyl), 1- or 2- N
naphthyl, derr] bicyclic alkyl2d derr] tricyclic alkyl,
met hyl enedi pxyphenyl , benzodi oxanyl , benzof ur anyl
di hydr &® i’gef"lf'r’ &%l or hydroxybenzot hi azol yl , benzoxazol yl ,
benzi m dazolyl, linear or branched (Jerr] alkyl, Cerr] cycloalkyl
(which latter nine groups are all unsubstituted); and (ii) when k or |
repres r] -~or rr], respectively, does not r epr esent
H, pheﬁ&ﬁ%ﬁ?ﬁ%%%ﬁrﬁo% gl Sohbet it ot o by hydroxy, hal o or

unsubstituted (ferr] al kyl), 1-
al kyl, Cerr] tricyclic alkyl,
benzodi Bxapydsents a s le, i h
benzot hi azgl yl, ben%ﬁggréﬁ%ggﬁifrgogg% ;?5’ W.h
Cerr] alkyl, CJerr] cycloalkyl (which latter
unsubstituted), or CHRlerr]Rerr];
cycloal kyl are fully saturated or
t her eof .
formula 1,
is not a struc
formula I, as de
represents a stmre
represent CHerr]|

or 2-napht hyl,
met hyl enedi oxyphenyl

e
ni ne
in which prov
phar maceut i cal
126

ined in Cam
fragnmept of
g in Caim1lj_ wherein when n
ral fragrrentxl%f Xful a | Vb, X
4. A conpoundNof formula I,

t
ormul a vl

obelrv

wi t hqu

Cferr] bicyclic
of uranyl ,
r' ot branched
groups are al
i sos al kyl and
acceptabl e salt
P/ A conmpound of
the proviso, wherein B
3. A conpound of
gsents 2 and B
d X err] do not both
defined in Cdaiml

or

Claim 2, wherei n_J| R represents optionally substitutied CJerr] alkyl or H

5. A conpound @f=fo la |, as defifed in daim wkerein R represents

H. w m NH; % NH, i NH, P :
Va Nb Ve

wherein

X' and X* independently represents a single bond or CH,;

provided that when:
Y represents CH, or (CH,),:
n represents 1; and

B represents a structural fragment of formula IVb in which X' and X? both

represent CH,;
then when:

(@) R!, R? and R? 3] represent H; and
R* represents a fragment of formula IIa, then:

6)) whex} k and | independently represent 1, 2, 3 or 4, R* and R° do
not 1pdependenﬂy represent H, phenyl (optionally mono- or di-
substituted by hydroxy, halo, methoxy or unsubstituted C,, alkyl),

1- or 2-naphthyl, C,,, bicyclic alkyl,
methylenedioxyphenyl,

' benzodioxanyl,
dlhydrobenzofuranyl,

benzothiazolyl,

benzimidazolyl, linear or branched Ci4 alkyl,

(which latter nine groups are all unsubstituted\; z

This is the replacement sheet

Cii6 tricyclic  alkyl,

benzofuranyl,
benzoxazolyl,
C,5 cycloalkyl
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6: A compound of formula 1, as defined in any one of the pre

cI ali Tﬂllmn“nm"mﬁﬂlﬂ.ll represent s a structural fragnent of f%gﬁjﬂr&ghﬂlﬁka SHEET

as defined in any one of the preceding clains,
wherel n Y represents CH[err]

or (CH[e# %j)[err] 8. A compound of forrrula
|, as defined in Claim1l1l or any one O ains 3 to 6, wherein n represents
1. 9. A conpound of fornula |, as defined in laim1 or any one of
Cl ai s

3 t(@i) Ahewndr and/dB Yeppmsemg 8, R andforaR’ f respeenvelyt door mul a
| Va. 10. A@ @E@%tdreg&esfeat 'H" %épa@:tdu}eﬂxdna- %?wxos%%seﬁné@e
gr ggﬁg: Sgrat | Onaﬁﬁyd\%\’gg, hzﬂo or uns@’@s {ed éu alkyl), 1- or 2- nap?l |)g7t
Cs.12 bicyclic alkyl, C,y. tricyclic alkyl, methylenedioxyphenyl,
benzodioxanyl, benzofuranyl, dihydrobenzofuranyl,
benzothiazolyl, benzoxazolyl, benzimidazolyl, linear or branched

C,4 alkyl, C,, cycloalkyl (which latter nine groups are ali
unsubstituted), or CHR*R*;

() R!, R?* and R? all represent H; and
R* represents a fragment of formula IIb, then:
m does not represent 1, 2, 3 or 4; or

(c) R! represents linear or branched C, alkyl;
one of R? and R? represents H, linear or branched C,, alkyl
cyclohexyl or phenyl and the other répresents H; and

R* represents a fragment of formula Ila, in which one of (CH,),R* and

(CHp)R? represents H, then for the other:

(i) when k or | represents 1, 2, 3 or 4, R* or RS, respectively, does
not represent H, phenyl (optionally mono- or di-substituted by
hydroxy, halo, methoxy or unsubstiuted C,, alkyl), 1- or 2-
naphthyl, C;,, Dbicyclic alkyl, C, s tricyclic alkyl,
methylenedioxyphenyl, benzodioxanyl,
dihydrobenzofuranyl, benzothiazolyl, benzoxazolyl,
benzimidazolyl, linear or branched C,, alkyl, C,; cycloalkyl
(which latter nine groups are all unsubstituted); and

(i) when k or | represents 0, R* or R’ respectively, does not
represent H, phenyl (optionally mono- or di-substituted by
hydroxy, halo or unsubstituted C,, alkyl), 1- or 2-naphthyl,
Cs.1; bicyclic alkyl, C,,. tricyclic alkyl, methylenedioxyphenyl,
benzodioxanyl, benzofuranyl, dihydrobenzofuranyi,
benzothiazolyl, benzoxazolyl, benzimidazolyl, linear or branched

Cy4 alkyl, C,; cycloalkyl (which latter nine groups are all
unsubstituted), or CHR*'R*;

benzofuranyl,

in which provisos alky! and cycloalkyl are fully saturated

or a pharmaceutically acceptable salt thereof.

This is the replacement sheet
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A co@ound which is (R -PhCH(CH err] OH) - C( O - Aze- Pab; HEPM.CEMENT SHEET

(S) - PhCH(CH[err]O—D C(O - Aze- Pab; ?

R) - 3-npt h h O) - Aze- Pab;

() 3 et hobpRmASE4 ChEer c}r%%xa&(@) &%, Pgbined in Claim 1 but

RS) - 3, 4- di neibhsyph P

ER))Z naph!t @I cﬁ%&%ék] S r@ﬁ%@ ‘#28sPot a structural

(S) - 2- napt hy FragmeRnteef] Germ@le) 1xbe- Pab; (R)-PhCH(CH err] OH) - C(O) - Aze- Pi g;
(S)-PhCH(CH ert]OH) -C(O) - Aze-Pig; (R S)-PhCH(CH err]OH)-C(O-Pro-(R, S)-Hig;
(R -2, 5-di net hoxyphenyl -CH(CH err] OH) - C( O - Aze- Pab;

S)-2, 5- t Gh- b; ;

ESg s mgtjhgymﬁmyl CH'BG (f Cﬁﬂgﬂﬂ r &4 Qéﬁ?@ﬁ QF‘%“P 4Dwherein when n

(R) - 3- mdmmnmhmhdméﬁr{:wnts] ﬂ;ﬁu@ﬁﬁ)l -f’féfgﬁnaﬁtbf formula IVb, X' and

(RS) - 3-am,nophenyl - CH(CH err ] OH) - C( O) - Pr o- Pab;

(R) - 3- (m& 1a Bet hothprepngsenCARGH] er r] OH) - C( O) - Pr o- Pab;

(S)-3-(nethyl am no) phenyl -CH(CH[ err] OH) - C( O - Pr o- Pab;

(S)-PhCH(CH err] OH) - C( O - Pr o- Pab;

gg) Sé ?t?l 19 As b%ﬁﬁg %Hgﬁgﬁ\&%%%g@ﬂf@h@d °p allgég wherein

R) - 3- (t R!f or o Pab,
(RS éh*‘yd“e?%%ﬁ?ne?ﬂf IS ) o0 - Pro- Pa

(R - ((3-chl oro-5-net hyl phenyl) CH(CH err] OH) - C(O) Pr o- Pab;
(S)-((3-chl oro-5-net hyl phenyl)-CH(CH err] OH) - C( O - Pr o- Pab;

(S) - 3- f | ubr AptempourcH Cifraruli OHys@iefired-iR{Maim 3, wherein R' represents
(R -3- fluléophenyl CH( CH[ er r] OH) CO- Pr o- Pab;

(S)-3-chl*erophenyl -CH(CH err] OH) - C( O - Pr o- Pab;

(R)-3-chl orophenyl -CH(CH err] OH) - C( O) - Pr o- Pab;

R, S) - 3, 5-di net hyl phenyl - CH(CH err] CH) - C(O) - Pr o- Pab;

(
1§8b| g?% I‘Iéf I5ugr oﬁ’é}t HBP %ﬁ@) %E{ er r"]e% Clé_\lj‘gé F&é%x‘eg&ﬁngab (R)-3
(n 5 G R R R I B

di met hoxyphenyl ) - CH(CH[err]O—I) C(O) - Pro- Pab;

7. A compound of formula I, as defined in any one of the preceding

claims, wherein Y represents CH, or (CH,),.

8. A compound of formula I, as defined in Claim 1 or any one of Claims

3 to 6, wherein n represents 1.

9. A compound of formula I, as defined in Claim 1 or any one of Claims

3 to 7, wherein B represents a structural fragment of formula I'Va.

0. A compound of formula I, as defined in any one of the preceding

claims, wherein the fragment

S
R O P

This is the replacement sheet

is in tl-n.: S-configuration. -  Date:.. 07 APR 2000 ..



-3 ,4-(met hyl enedi oxyphenyl )-CH(CH err] OH) - C( O) - Pro EPIBACEMENT SHEET

(2 napht hyl ) - CH(CH[ err] OH) - C( Q 2 r 0- Pab; :
hthI CH(CH err O) - Pr o- Pab;

S) g gp ) - 1 ﬂéﬁgﬂ[l S]ng%lég(n] hick @ - Aze- Pab: This Sheet Has Been Replac

o hiasi e i oco-wee-rao: [N IHIII
i g | rret h@he@%{&% g_g] 8(4)0) C(AZO)e E?g Pab;

12*3 ﬁeﬁ;hﬁagbﬁmgypheﬁ ?%:Ij(gg%) %]—)!5 %ECP))abiDro Pab;
- 3- n(ﬁ&)h‘.t}metnohy;ﬂrea R OH O CD5rAZLOPEH C( O - Pro- Pab; (R -3

-di chl or ophen [err] OH) - C(O) - Pro- Pab (S)-3
d| ch(® W%&pﬁmﬂ]@]ﬂCEﬁ%}%@GPm Pa(,R) - 2
EE yph ngll Og&m[err] -C(O) - Pro- Pab; (S-2,3
e Speas; Pab;
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Brp-CRISr)LH) - C( O - Aze - Pab;
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129 12. A
3 ded that wh
s e Ly (T SR LS
(as apprm“Ba“eﬁm&?H@%& GH(CH%ms@(rlm)-pb@me substituted by

hal o- substititued err] 3. A corrpound of fornmula I, as defined

in C ai M&Sﬁ*@mlm@thhCWﬁIOHRKKO)}PmBabsents a structural fragnment of
o AT et oSt Sy PR 1 ) 05
O oo RS v BPE HA ORpRSRAgpE By oot cezol
(S)-PhCH(CH,0H)-C(0)-Pro-Pab;
(R,S)-3,5-dimethylphenyl-CH(CH,OH)-C(O)-Aze-Pab; ‘-'
(8)-3~(trifluoromethyl)phenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3-(trifluoromethyl)phenyl-CH(CH,OH)-C(QO)-Pro-Pab;
(R,S)-3-hydroxyphenyl-CH(CH,0H)-C(O)-Pro-Pab;
(R)~((3-chloro-5-methyipheny!)-CH(CH,0H)-C(O)-Pro-Pab;
(S)-((3-chloro-5-methylphenyl)-CH(CH,OH)-C(O)-Pro-Pab;
(5)-3-fluorophenyl-CH(CH,OH)CO-Pro-Pab;
(R)-3-fluorophenyl-CH(CH,0H)CO-Pro-Pab;
(8)-3-chlorophenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3-chlorophenyl-CH(CH,0H)-C(O)-Pro-Pab;
(R,S)-3,5-dimethylphenyl-CH(CH,0H)-C(O)-Pro-Pab;
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as defined in Caim1l, provided that when
Rl err] represent’s & st*ructural fragmgnrtg of formula Ilc, then Rlerr] and/or
Rlerr] (as approprlate) represent?q) unsubstltuted phenyl 15. A
conpou

comp ot 3l b b e G R Bl e L

R[err] and/or R err]
(as

Cerr] (§$%0§%qg(mh%ﬁ#;ﬁ&gﬁﬁgﬁggﬁ)%ﬁméfﬁg?@ i:yé‘?qaby hal o- substi t ut ed

efined in daimi1l,
wh g t of f la |1
t hg;\e:Q[ el’sqlgand/ or &%-&ﬁtﬁ&l‘?ﬁ&ﬁﬁeﬁﬁgc r"o ri E ;iplm ot (s orma %

represent (s)
et hyl giReS) Jox;sp@xwhox){)ﬁ)mygdm(@mom C(omlawfabr anyl ,
di hydro enzof uran e

nzot hi azol yl benzoxazol

yI benzi m dazol yl ,
counar afRySH(3, %dmhonyphmyl)dﬂ&jﬁihmﬂ)@(@h-ﬁm-?ab 17 A conpound of
formula |, as defined in represents a
struct u(&JS)T:'%édﬁtﬁﬁhy\ém(il@KmqlYﬂ)l‘@H(%ﬁ)}ﬁ @(QP'Pa'ﬁcﬁ ?3} Rlerr] (as

| ?gfggf’;kf)éskzmp SRCRICABE) )PP 18. A compound of

130 wherein

Bl err] r(ﬁ?-rs‘?éfRBShz%th-éﬁf&ﬁ@é‘ﬁ)%&%@%-?%; formula I'vd, IVe or I'Vf [err]
(R,S)-3,5-dimethoxyphenyl-CH(CH,0H)-C(O)-Aze-Pab;
(R,S)-2-chloro-5-aminophenyl-CH(CHZOH)-C.(O)—Aze-Pab;
(R)-3-methylphenyl-CH(CH,OH)-C(0O)-Aze-Pab;
(5)-3-methylphenyl-CH(CH,OH)-C(O)-Aze-Pab;
(R)-2,5-dimethylphenyl-CH(CH,OH)-C(Q)-Pro-Pab;
(S)-2,5-dimethylphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3-methoxy-4-hydroxyphenyl-CH(CH,0H)-C(O)-Pro-Pab;
(S)-3-methoxy-4-hydroxyphenyl-CH(CH,0H)-C(O)-Pro-Pab;
(R)-3,5-dichlorophenyl-CH(CH,OH)-C(O)-Pro-Pab;
(8)-3,5-dichlorophenyl-CH(CH,0H)-C(O)-Pro-Pab;
(R)-2,3-dimethoxyphenyl-CH(CH,0H)-C(O)-Pro-Pab;
(5)-2,3-dimethoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3-methoxy-S-chlorophenyl-CH(CH,0H)-C(O)-Pro-Pab;
(S)-3-methoxy-5-chlorophenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-2-methyl-5-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(8)-2-methyl-S-methoxyphenyl-CH(CH,0H)-C(O)-Pro-Pab;
(R,S)-Ph-C(Me)(CH,0Me)-C(O)-Pro-Pab;
(R)-2-chloro-3-methylphenyl-CH(CH,OH)-C(O)-Aze-Pab,;
(S5)-2-chloro-3-methylphenyl-CH(CH,OH)-C(O)-Aze-Pab;
(R)-2,3-(methylenedioxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab;
(8)-2,3-(methylenedioxyphenyl)-CH(CH,OH)-C(O)-Pro-Pab; or
(R,S)-Ph-C(Me)(CH,0Me)-C(O)-Aze-Pab;

or a pharmaceutically acceptable salt thereof.
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wherein Derr] and Derr] independéﬁ'tgly represent H OH, OR[err], SHEET,

OC( O R A conighdrdRd £fdrinul{X, QsfRiet]in Clakh Rl kstided ¢hdtlwhéd . Rlerr],
Rlerr], Rerr] and Rerr] i ndependent |y represent phenyl, benzyl,
( CH er rR) fepreden OsGuriral] fragmeiteof formwlg | lathen R'aanddor B dap i s opti i)nal ljy
i nt ted b ) d , . , .Y, n, Xerr] an
Xler ] SHEoRSteS ol m rme AT PheRy LOVTHRES By A e abl & sal
t her eof ~ prgyjded that Djerr] and Dlerr] do not both represent H. 19. A
corrpoung‘blaﬁ&(g'r mula la, as defined in Claim17, wherein Dlerr] represents H
and Djerr] represents OH, OCH err], OC(ORerr] or C(OORerr] and R err]
and Rl err] are as defined in Claiml1l7. 20. A conmpound as clained in Caim
17 whi ch3i & (dtnPdulth oCifgrakflen| OaRAkE)n ClamPippfadided that when
(R -3- rret_hoxyphenyl - CH( CH[ler rjoH)-c( O - Aze:I Pabl-1 O_li{‘ dor R®
(33 s Aot gey Al ek i (o
E g ) g mgmpéﬁﬁgﬁﬁojg}%@% éppgrggtégp%gqqggm&#}xenyl, benzodioxanyl,

- - rre - - - - - Y
- met hox . . vl
(R -3- mgt hoxyplheny N CH( CH erc?]gld—i)?C( O)i-?grbg- Pab- OCG(OS)HIIE?;my
(S)-3-nmet hoxyphenyl -CH(CH err] OH) - C(O) - Pro-Pab-OC(O CH err];

2 i Rt SR S s T

phar mceut: TR b st EapReR of dapnttaE SR g/ o R Tepc o

f or mul at | Qhrbpghtdy rdiste fertQYRANAESABeASSHERGY 1 N any

15. A compound of formula I, as defined in Claim 1, wherein, when R*
represents a structural fragment of formula Ila, then R and/or R’ (as
appropriate) represent(s) phenyl substituted by halo-substituted C, , alkyl.

16. A compound of formula I, as defined in Claim 1, wherein, when R*
represents a structural fragment of formula Ila, then R* and/or R (as
appropriate)  represent(s) methylenedioxyphenyl, benzodioxanyl,
benzofuranyl, dihydrobenzofuranyl, benzothiazolyl, benzoxazolyl,

benzimidazolyl, coumaranonyl, coumarinyl or dihydrocoumarinyl.

17. A compound of formula I, as defined in Claim 1, wherein, when R*
represents a structural fragment of formula Ilc, then R® and/or R’ (as

appropriate) represent(s) substituted phenyl.

ST M
R‘MN/\Y ta |
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ane of Claims | to 19, or a pharmaceutically acceptable salt: %H%ﬁr%ft‘{ HEE

adm xture with a pharmaceutically a ggpt abl e adjuvant, diluent or carrier.
10 22. A conpound as defined in an§ ne of dains 1 to 19, or a

pharmaceutically acceptable salt thereof, for use as a pharnmaceutical.

23. A COnMpgyéep ! ' ' ' 0 ,

phar maceuticalétlnsB agﬁgﬁgﬁ ér&ggﬁ@%ﬁrgﬂgrra g%\‘c ﬂ%;ﬁ{fbﬁ% %\}ahéggrozaltvrﬁent of a 15
condition where inhibition of thronbin is required.
as defined in any,one of Clains 1 to 19, or a phar maceuti cal |l y
acceptabl e salt ereof, for use i e treatnent t hr onbosi s. 20
25. A conmpound of Aformula | as defined in any one ofAClains 1 to 19, or

a pharnmaceuti cagty agcept abl e sal eof , for ug€ as~Nan anti coagul ant.

26. The use of pound | as defined jin any onejof Clains 1 to 19, or

25 a pharmace )Emereof aslactive ingredient in the

manuf act ure of a~di canent for t Ntzl/eat ment of a oeriditi on where
i nhi bition of thrgmbin is required.

132 27. Thg use as clained in daim25, wher
hyper coagul abOMty “Spub2bl ood angnET's 2 261
Claim?25, wherein the condition is thronbosis.

Ivd Ve

24. A conpound

ln the condition is
he~ygp2as clained in

i

wherein D' and D’ independently represent H, OH, OR? OC(O)R",
OC(O)OR, C(O)OR?, C(O)R® and R?, R": R°, R® and R°® independently
represent phenyl, benzyl, (CH,),0C(O)CH; or C, ¢ alkyl which latter group
is optionally interrupted by oxygen; and R', R R*, R*, Y, n, X' and X* are
as defined in Claim 1, or a pharmaceutically acceptable salt thereof,
provided that D' and D? do not both represent H.

19. A compound of formula Ia, as defined in Claim 17, wherein D'

represents H and D’ represents OH, OCH,, OC(O)Rh or C(O)OR¢ and R®
and R? are as defined in Claim 17.

20. A compound as claimed in Claim 17 which is
(R,S)-Ph-CH(CH,0OH)-C(O)-Pro-Pab-OH;
(R)-3-methoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab-OH;
(S)-3-methoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab-OH,;
(S)-3-methoxyphenyl-CH(CH,OH)CO-Pro-Pab(Z);

" (R)-3-methoxyphenyl-CH(CH,OH)CO-Pro-Pab(Z);
(8)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab-OH;
(R)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab-OH; e T
(93-methoxyphenyh CHICH,0H. (0 Pro-pab- 00O i LRV
(R)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab-OC(O)Et, sc Lomos T
(S)-3-methoxyphenyl-CH(CH,0H)-C(O)-Pro-Pab-OC(O)CH,;
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29. THé use of a compound as defined in any one of O ai ¢ REPLACEMENToSHEET
phar maceut.i-cally acceptable salt the&ggf, as active ingredient in the
manuf act ure of an anti coagul ant.

30. The use of a conpound as defi ned
in any mﬁ nmﬂﬂ"mum 18 or 19 as a prodrug. 31. A process for
the prepa sl liksiong unds of formula I which conpri ses: (a) the
coupling of "a conpound of fornula V;-[err] wherein Rerr],
Rlerr], Rerr] and R err] are as defined in Claiml, with a conpound of

formul a (\&)’-3-methoxyphcnyl-CH(CHZOH)-C(O)—Pro—Pab-OC(O)CH,;
(R,S)-3-Ph-C(Me)(CH,0Me)-C(0O)-Pro-Pab(Z); or
(R,S)-3-methylphenyl-CH(CH,0Ac)-C(O)-Pro-Pab-OMe;

or 2 pharmaceutically acceptable salt thereof.

21. A pharmaceutical formulation including a compound as defined in any
one of Claims 1 to 19, or a pharmaceutically acceptable salt thereof, in

admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.

[ 4

1w 22. A compound as defined in any one of Claims 1 to 19, or a

pharmaceutically acceptable salt thereof, for use as a pharmaceutical.

23. A compound as defined in any one of Claims 1 to 19, or a

pharmaceutically acceptable salt thereof, for use in the treatment of a

ts  condition where inhibition of thrombin is required.
24. A compound as defined in any one of Claims 1 to 19, or a

pharmaceutically acceptable salt thereof, for use in the treatment of
thrombosis.

20

25. A compound of formula I as defined in any one of Claims 1 to 19, or

a pharmaceutically acceptable salt thereof; for use as an anticoagulant.

26. The use of a compound 1 as defined in any one of Claims 1 to 19, or
25 a pharmaceutically acceptable salt thereof as active ingredient in the

manufacture of a medicament for the treatment of a condition where
inhibition of thrombin is required.

This is the replacement sheet
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27.7be use as claimed in Claim 25, wherein the condition is hypercoaqulability
in blood and tissues.

28. The use as claimed in Claim 25, wherein the condition is thrombosis.

29, The use of a compound as defined in any'one of Claims 1 to 19, 0r a

pharmaceutically acceptable salt thereof, as active ingredient in the

manufacture of an anticoagulant.

30.The use of 2 compound as defined in any one if Claims 17, 18 or 19
as a prodrug. |

31. A process for the preparation of compounds of formula I which
comprises:

(a) the coupling of 2 compound of formula V,

r2 R3

wherein R', R?, R’ and R* are as defined in Claim 1, with a compound of

formula VI,

This is the replacement sheet
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A compound which is

(R)-PhCH(CH,OH)-C(O)-Aze-Pab;
(S)-PhCH(CH,0OH)-C(O)-Aze-Pab;
(R)-3-methoxyphenyl-CH(CH,OH)-C(0O)-Aze-Pab;
(S)-3-methoxyphenyl-CH(CH,OH)-C(Q)-Aze-Pab;
(R,5)-3,4-dimethoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab;
(R)-2-naphthyl-CH(CH,OH)-C(0O)-Aze-Pab;
(S)-2-napthyl-CH(CH,OH)-C(O)-Aze-Pab;
(R)-PhCH(CH,OH)-C(0)-Aze-Pig;
(8)-PhCH(CH,0OH)-C(0O)-Aze-Pig;
(R,S)-PhCH(CH,OH)-C(0)-Pro-(R,S)-Hig;
(R)-2,5-dimethoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab;
(S)-2,5-dimethoxyphenyl-CH(CH,OH)-C(O)-Aze-Pab;
(S)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3-methoxyphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R,S)-3-aminophenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3-(methylamino)phenyl-CH(CH,OH)-C(O)-Pro-Pab;
(S)-3-(methylamino)phenyl-CH(CH,OH)-C(O)-Pro-Pab;
(S)-PhCH(CH,0H)-C(O)-Pro-Pab;
(R,5)-3,5-dimethylphenyl-CH(CH,OH)-C(O)-Aze-Pab;
(S)-3-(trifluoromethyl)phenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3-(trifluoromethyl)phenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R,S)-3-hydroxyphenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-((3-chloro-5-methylphenyl)-CH(CH,OH)-C(O)-Pro-Pab;
(S)-((3-chloro-5-methylphenyl)-CH(CH,OH)-C(O)-Pro-Pab;
(S)-3-fluorophenyl-CH(CH,OH)CO-Pro-Pab;
(R)-3-flurophenyl-CH(CH,OH)CO-Pro-Pab;
(S)-3-chlorophenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R)-3-chlorophenyl-CH(CH,OH)-C(O)-Pro-Pab;
(R,S)-3,5-dimethylphenyl-CH(CH,OH)-C(QO)-Pro-Pab;




