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Prior Art The devel oprment of | ow nol ecul ar wei ght inhibitors of
t hronbi n has been descri bed by Cl aesson in Bl ood Coagul .

Fi brinol . (1994 Bl omback et al. (J. din. Lab. | ri,gﬁ.&%,ﬁﬁn
suppl . 107, 59?&?%&%&%5 reported thronmbin inhibitors based on the
am no aci d sequence situated around the cl gavage site for the fibinogen

Alerr] chain.- O the am no acid sequences discussed, these authors
suggest ed the sequence Phe-Val - Arg(P9-P2-Pl, hereinafter referred to

as the P3-P2-Pl sequence) .wouyld be the post effective 1 inhibitor (for a
classificati oHeUft'gmi& P-\é\ﬂéb%’t‘?’ﬁ’citﬁﬁl’éetgegéﬁagﬁ?rér?'ﬁﬁ&sger gen, Biophys.
Res. Conmun. (1967) 27, 157 and (1968) 32, 898). Thr ombi n

I nhi bi tors based on di peptidyl derivatives wth an [err]-am noal kyl

guani di ne i n {Field of the IlVeationi t i on are known from US Patent N err] 4, 346,078

and I nternational Patent Application 15 WO 93/11152. Sim | ar,
structdrally related, dipeptidyl derivatives have al so been reported.

For exanpl g | mhaiehiich Rlate8ed Asvel piaBhiceaddally usdfil 36mpRnas, ilpareudirtmpetitive
conpounds with, for exanpl e, am nonet hyl benzam di nes, cyclic

ani noal kyl aninhibitors of teypsit-dike serinaprotesses, especially thrombing their 4is¢ a5 medicaments,

i the 1 or oxaeEoRYet hsRbn R yaihipg e i bkt S BRERRERSH

Thronmbin inhibitors based on peptidyl derivatives, also having cyclic

am noal kyl guani di nes (e.g. either 3- or 4-

ani nonet hy| - 1 Baskgrowabi peridine) in the Pl-position, are known from

Eur opean Rptent Applications 0 468 231,0 559 046 and 0 641 779. 25
Thronbi n i Rhi bitors based on tripeptidyl derivatives with arginine al dehyde

Al 1 eati o O aRegahldin By Jioéest LOSIMANA Soll MacnoanariDe e faeveotion of

I cation ) re.recen ,.arginine alde - basec

peBt i dyl der i Mmgvmﬂam'awﬁ#m&m%%%ﬁ@e f°m°9?eﬂ%"§é’éﬁquﬁbhr ted.
For exanpl e, bjyof VERHIoP fifthe B Smetinits dadihh tveléel SRrbERAY di scl oses

15 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 proenzyme prothrombin to the active
enzyme thrombin.

Thrombin is known to play a central role in coagulation. It activates platelets, leading to

20 platelet aggregation, converts fibrinogen into fibrin monomers, which polymerise
spontancously into fibrin polymers, and 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.

2 By inhibiting the aggregation of platelets and the formation and crosslinking of fibrit.,
v effective inhibitors of thrombin would therefore be expected to exhibit antithrombotic
activity. In addition, antithrombotic activity would be expected to be enhanced by effective
inhibition of the positive feedback mechanism.
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hydr oxy aci ds, European Patent Application 0 526 877 des-am no acids, and
Eur opean Pat ent Application 0 542 525 O nethyl mandelic acids in the
P3- posi tion. I bitors of serine proteases (e.g. throrga on
el ectrophilic kvé %%%ﬂ?n the Pl-position 5 are also known. F%&W
Eur opean Patent Application 0195 212 discl gses peptidyl [err]- ket o
esters and am des, European Patent Application 0 362 002 fl uoroal kyl ai m de
ket ones, Eur opean Patent Application O 364 344 [err]-triketoconpounds,
and European Pﬁﬁg‘n Application 0 530 167 [err]-al koxy ketone
derivatives of argi'nine in the Pl-position. 10 Q her, structurally
different, inhibitors of typsin-like serine proteases based on C-term nal

boronic acid | yati ves of., arqginine and isothi ouroni,um anal ogues, t.her eof
are known fro X"’"Emgg ?‘&?ﬁ“&ﬁlﬁ%@ﬁ%ﬁ%{“%&b@? M%E’Ve
recently, throgm'gggﬁ' N80 eé?;{,p igogp i dyl derivatives have been
disclosed in 1 u?i(;‘blggan égt %Blg{]?%gﬁoﬂts 0669 317, 0 686 642 and O
648 780 ands | nternational Patent Applications WO 95/35309, WD 95/ 23609
and WO 94/ 2933 ver here.rensi for effect.ive,..
i nhi bitors of &"W?‘FWI’# m&%&*e&mm {@ug?\?@»“’pmﬁm%%?%
S @ parti oUl asORGHiat fhinbABAYSco LA 61 T eai 107 R i Bl 2 21
20 selective in inhibiting thfombin over other seéiﬁne pr ot easesfeé3
Conpounds whi cthainxOF thietamino acidsequencésidisousséd; thiess authoys suggested the sequencefhe-Val-
t hronbin woul d,b ted t o, be especiall ul as nt.i coa apts
and therefore @%@%’M G ?%?g%f%m%mgﬁh‘f Yt ed
“disorders. yo inhibitor (for a classification of substrate specificity see Schechten and Bergen, Biophys. Res.
Commun. (1967) 27, 157 and (1968) 32, 898).

Thrombin inhibitors based on dipeptidyl derivatives with an a,-aminoalkyl guanidine in the
P1-position are known from US Patent N° 4,346,078 and International Patent Application

ts WO 93/11152. Similar, 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 example, cyclic aminoalkyl guanidines in the P1-position.

Thrombin inhibitors based on peptidyl derivatives, also having cyclic aminoalkyl guanidines
(e.g. either 3- or 4- aminomethy}-1-amidinopiperidine) in the P1-position, are known from
European Patent Applications 0 468 231, 0 559 046 and 0 641 779.

2s  Thrombin inhibitors based on tripeptidyl derivatives with arginine aldehyde in the P1-
position were first disclosed in European Patent Application 0 185 390.

More recently, arginine aldehyde-based peptidy] derivatives, modified in the P3-position,
have been reported. For example, International Patent A . slication WO 93/18060 discloses
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4 Di scl osure of the Invention According to the invention there is
provi ded a conmpound of formula I, [err] wherein p and g
i ndependently represent 0, 1, 2, 3 or 4, R represents

H, 2, 3- epoxypr opyo ofdasds’ | al kyl (which latter group is optiona

substituted or ?g)ternlnated by one or nore hydroxy group), a g??ﬁ%%ﬂP%F
fragnent of fornmula la [err] whgrein A" represents a single .
bond or Cerr] alkylene and Rlerr] represents Hor Cerr]alkyl, provi ded

that there are no nore than six carbon atons in the chain

Rerr]-CGCAler Mo |

e L) e & A by P RERS50 LR Ll bd B8 0dem Pt
Application 0 542 525 O-methyl mandelic acids in the P3-position.

. Inhibitors of serine proteases (e.g. thrombin) based on electrophilic ketones in the P1-position
s are also known. For example, European Patent Application 0 195 212 discloses peptidyl a-

keto esters and amides, European Patent Application 0 362 002 fluoroalkylamide ketones,
European Patent Application 0 364 344 o,B,8-triketocompounds, and European Patent
Application 0 530 167 a-alkoxy ketone derivatives of arginine in the P1-position.

10 Other, structurally different, inhibitors of trypsin-like serine proteases based on C-terminal
boronic acid derivatives of arginine and isothiouronium analogues thereof are known from
European Patent Application 0 293 881.

More recently, thrombin inhibitors based on tripeptidyl derivatives have been disclosed in
15 European Patent Applications 0 669 317, 0 686 642 and 0 648 780 and International Patent
Applications WO 95/35309, WO 95/23609 and WO 94/29336.

However, there remains a need for effective inhibitors of trypsin-like serine proteases, such as
thrombin. There is a particular need for compounds which are both orally bioavailable and

20 selective in inhibiting thrombin over other serine proteases. Compounds which exhibit
competitive inhibitory activity towards thrombin would be expected to be especially useful as
anticoagulants and therefore useful in the therapeutic treatment of thrombosis and related
disorders.
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wherein R err] represents Hor (Jerr] alkyl; Rerr] represents

H Si(Me)[err],naphthyl, indolyl, CHRerr]R err] or Cferr] alkyl (which

| atter group igponpspPtionally substituted or term nated by sgsEdkodids ©
fluorine or hydroxy group) or (Jerr] cycl oal kyl or phenyl (which

| atter two groups are optionally substitutgd by one or nore of 5 Cerr]
al kyl, Cerr] al koxy, halo, hydroxy, cyano, nitro, methyl enedi oxy,
trifluoronethyl, NHRerr], C(OORerr]), or, when p represents 0,
t oget her vm'th a structural fragment of formula Ib;
Rl err] represents %&mﬁerr‘? naphthyl, indolyl, CHRlerr]Rerr] or
Cerr]al kyl (which latter group is optionally substituted or

term nat ed by one _or e fluorlne or r ox rou or err] 10
cycl oal kyl or Agerrdip nﬁﬁ m“éﬂéﬁﬁéﬂ’g‘%’@"gmgly substituted by

one or nore of C[err] al kyI «] al koxy, hal o, hydroxy, cyano,
nitro, nethyl enedi oxy, trlfluoborrethg NHRerr] or CCOORerr]);

d R effr] independently represent cycl ohexyl or
dently represent H (err] alkyl or
'] independently represgnt H or
prese Hor (Jerr] alkyl; Y represents

Rlerr], Rerr], Rerr]
phenyl ; R[err] arﬁi
(ORerr]; 15 Rerr],
Clerr] alkyl; R er

Cerr] alkylene opti on¢¢|l-| Scngézt utgdd by Cferr] al kyl, hydroxy, nethylene
or 0xo; 20 n repres nt's 1 3 lor 4 and BB represents a
structural fragnment of prrmJI ekal Va, (CH)— [err]
(o) N
s
wherein
p and q independently represent 0, 1,2, 3 or 4;

R! represents H, 2,3-epoxypropyl, C; ¢ alkyl (which latter group is optionally substituted or
16 terminated by one or more hydroxy group), a structural fragment of formula Ia
CH H,

0 o]
RH A1—§—

wherein A' represents a single bond or C, 4 alkylene and R* represents H or C,, alkyl,

provided that there are no more than six carbon atoms in the chain R*-C-C-A!, or, when p

represents 0, together with R? represents a structural fragment of formula Ib,
CH,

x

RV

15
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wher ei n. Rlerr] represents H, halo or (Jerr] alkyl; and X err]
and X[ err] independently represent a single bond or CHerr];

provided that Wyedetalxsds' 1. Rlerr] and Rlerr] all represent H, @,c?-ﬁggmfhts
' Rerr]

O, Y represents (CHerr])[err], n represents | and:

represents unsubstituted phenyl and:- (i) B represents a
structural fragnment of forrmula IVa and Rerr] represents H, then a does
not represent 0 or 1; and 10 (ii) B represents a structural fragnment of

formula |'Vb andmkrﬁy@&q%%h%c {.epresent - CH err], then q does

not represent. 0; an épresents substituted cyclohexyl B

represents a stR mmwtmﬂimmmwyacm‘k bﬂ@uallmﬂdﬂch]awdmpﬁents
H, then+qg does not represent 0 15 or a phar ceutlc‘%l ’éacceptable

sal t thereof(hef’@l‘?’lﬂz‘ll ubstjtuted BasRg or

ek %&WM Mo
t aut omefi sm Alfycgau ONETr | or ne and m Xt ures er eo re inc c?ed

wi t hin the sgop€,pilkylh€,  alkoxy; hato) hydvoxy, cyano, five, methylmdxdxyaﬁﬂuhammhylent i on
may al so cont ai 830 f.asy tric carbon atons t hereore
exhi bit opti cal &Q%&‘ ré(gﬁé %WW‘N? P"étg&) ‘n%?"'ﬁ@i
separ at ed usi ngﬁ.;ggg,ﬁgrfmlg.echm ques, e.g. chromatography or fractional
crystallisati on The various stereoi sone % ga be isol ated by

separation of aR? repeesents By SiMé)s,maphthyl, indolyt, or Cgratkyli(whichilaitergroup is
conventi onal , actipnal crystal |ljsation or HPLC chni

Alternativel y tﬂ&m@r@'@ﬁ% octetipes by Gos Gt oo m%ﬁwﬁvﬁ%ﬁu he
appropri at e, égumke‘;g H'QQE‘EF&‘%&‘“ i ch
will not cause racem sg{ I O g%.\éﬁ epl rirrsati o¥ erivatl on %

Sxanpl ewth a GQMkYI;CaJalkmy' shala) by(nncyll cb;no,t(nn'o mamHPemmony;LC 4 triﬂmlrhn:ethylr,1 20
i ast ereoneric ntional neans (e.g. chr omat ogr aphy
over silica). Aﬁ?ﬁﬁ{ P’e%(‘é@#ey‘s’s are included within the scope ofthe
I nvention. R%, RZ, R? and R* independently represent cyclohexyl or phenyl;

R and R? independently represent H, C, alkyl or C(O)R”;

15 R* R and R” independently represent H or C,, alkyl;

R represents H or C, 4 alkyl;
Y represents C,., alkylene optionally substituted by C,_, alkyl, hydroxy, methylene or oxo;

20 nrepresents0, 1, 2,3 or4; and

B represents a structural fragment of formula IVa, IVb or IVc

x\ X
HN NH, HN)\NHz

Va Vb Ve

HN NH,
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Al kyl groups which Rerr], Rerr], Rerr], Rerr], Rerr],

Rerr], Rerr], Rerr], Rerr], Rerr], Rerr] and Rerr] may represent and

which Rerr], Rerr] and Y may be substituted by; cycloal kyl groups which

Rlerr] and R err represent; and.al koxy groups which

R err] may be erk‘éW’ﬁ‘ed by may be linear or 5 br anched, sg%ﬁ[rsa%‘g@ﬁgr
unsat urated. Al kylene groups which Alerr] and Y may represent nay be
saturated or unsaturated. - Hal o groups which R err] may represent and
which Rlerr] and Rlerr] may be substituted by include fluoro, chloro,
bronmo and i odo. ﬁ The wavy lines on the carbon atomin the fragnents
of formul ae |a, IVa, 1Vb and | Vc signify the bond position of the

fragnent. Mﬁlmm L alkyk, added at the end of this specification.
15 When B represzents a structural fragment of fornmula IVa, IVc or |IVb

i n which I atterX andXindegendentlyqepresant a singlgbendor Grhi h represent CH err],
preferred conmpounds of the invention include those wherein n
represents 1. 20 When B represents a structural fragment of forrmula IVb
in which X es r] proviédaarviten R' SRagidR* all represeacH prtpiébents §, ¥ represents (CH, g her
a single bond or CH[err] preferred conpounds of the invention I ncl ude
t hose wherein When B represents a structural

fragment of for (’%ﬁg’ﬁmads of the 25 i nvention include
t hose wherein Fggrrikrepresen S Preferred corgpounds of fornula I

include those Wne(’)aB tsaE{rmtmjtl fragmient of formula [Vieard\R" xépréseriistH, dhewoJoes py |
or (2,2-dinet hyI 3-di %xal an 4-yl) met hyl ; p represents O;
or 1; an
10 (u)Brepresemsastmctural fragment of formula IVb and X' and X? both represent
CH,, then q does not represent 0; and

1)), represents unsubstituted cyclohexyl, B represents a structural fragment of formula
IVaand R® represents H, then q does not represent 0;

1s  or a pharmaceutically acceptable salt thereof (hereinafter referred to as “the compounds of the
invention™).

The compounds of the invention may exhibit tautomerism. All tautomeric forms and
mixtures thereof are included within the scope of the invention.

The compounds of the invention may also contain one or more asymmetric carbon atoms and
may therefore exhibit optical and/or diastereoisomerism. All diasterecisomers 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
2s compounds using conventional, e.g. fractional crystallisation or HPLC, techniques.
Altematively the desired optical isomers may be made by reaction of the appropriate
optically active starting materials under conditions which will not cause racemisation or
epimerisation, or by derivatisation, for example with a homochiral acid followed by
separation of the diastereomeric esters by conventional means (e.g. HPLC, chromatography
30  oversilica). All stereoisomers are inchuded within the scope of the invention.



30 Rlerr] represents H, optionally substituted CJerr] al kyl, or
optionally substituted phenyl; WO 97/ 02284 _

PCT/ SE96/ 00878 g represents 0, 1 or 2; Rlerr] represents
Cerr] alkyl, naphthyl, indolyl, optionally substituted cycl ohexyl or
optionally I tuted phenyl; Y represents CH er /SE96/00878
(m[err])['err]?vptﬁtbg%])[err], CI—|[err]CI—|(CI—|[err])CH[err] RCT
CHerr]C(=OCHerr] or CHerr]C(= CH[err])CJii[err] S R[err] represents H.
When R err] represents Cerr] alkyl, preferred optional substituents

i ncl ude hydroxy. Preferred poi nts of attachnent for the hydroxy group
i nclude the carbon atomwhich is [err] to the carbon atomto which
OR[err] is attached. 10 Mor e greferred cor‘rBounds of the invention

i ncl ude t hosealiy uPswmchR‘ JReRY, R RHRARY RE, R, RY, R*f2he R™ mapepresaniasd H,
met hyl ¢ hydro;%! or_ et represents 0; 15 2R[err,] represents
optionally su qbt&ltgdﬁ%‘éﬁ’ﬂbbﬁubéﬁ@earwiw oglkylgroynswhich R’ and Y
represents )

When R[err]C:jne?E'%Fl %1%“# resentliiﬁil E%Fgﬂepr eseg{* sMPfut ed
phenyl or sinsbianthed)satated or unsavyrated.lkylenegrouss witeh &'Samd Yomay representmiayfber r ed
conpounds of the invention include those 20 V\/nerel nY represents CH err]
or CH[ er r] C( =tatyugted or unyaprated. Wien R[err] represents H, R[err]
represents unsubstituted phenyl or unsubstituted cycl ohexyl and q

represents 0 or 1, preferred conpounds of the_invention include those

wher ei n R[err}MowrWW&ymdmwn&M’rmybmW%mm When
Rl err] represgnts ex Gﬂfieﬂéjhenyl preferred optional substitents
f rgtgz

i ncl ude hydr oxXYoro, ‘oro, nethyl, nmethoxy, ami no, nitro,
trifl uorqut hyl, et hyI enedi oxy, ethoxy and propoxy. Particul ar
substituents include hydr oxy, nono- or difluoro, chloro, nethyl,

nmet hoxy and nThéwkenbnésoxnthe catbon atom in the fragments of formulae Ia, Ib, IVa, IVb and IVc

signify the bond position of the fragment.

Abbreviations are listed at the end of this specification.

15
When B represents a structural fragment of formula IVa, IVc or IVb in which latter
fragment X' and X2 both represent CH,, preferred compounds of the invention include those
wherein n represents 1.

20  When B represents a structural fragment of formula IVb in which X' represents a single
bond and X* represents either a single bond or CH,, preferred compounds of the invention
include those wherein n represents 2.

‘When B represents a structural fragment of formula IVa, preferred compounds of the
25 invention include those wherein R® represents H.

Preferred compounds of formula I include those wherein:
: R' represents H, methyl, 2,3-dihydroxypropy! or (2,2-dimethyl-1,3-dioxalan-d-yl)methy;
p represents 0; _
3 R represents H, optionally substituted C,_, alkyl, or optionally substituted phenyl;
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9 Particularly preferred conpounds of the invention include those
wherein Y represents CH err]; B represents a structural fragnment of
formul a I Va. s Conmpounds of the invention in which the [err]-am no acid

car bon inthefr‘@agl; [err] s in the S—configurw‘gﬁgm
preferred. The wavy Tines on the nitrogen and carbon atomin e above
fragnent signify the bond position of the frgg’mant. .10 When R err] and

Rlerr] both represent H and p represents 0, preferred conpounds of the
I nvention are those |n which the.[err]-carbon in the fragnent

[err] :TQM ;g.uratlon The wavy line on the carbon atomin
t he above frag signitres t he bond position of the fragment.
R’ represents C,  alkyl, naphthyl, indolyl, ooptionally substituted cyclohexyl or optionally
substituted phenyl;
Y represents CH,, (CH,),, (CH,);, CH,CH(CH;)CH,, CH,C(=0)CH, or CH,C(=CH,)CH,;
s R*represents H.

When R represents C,_ alkyl, preferred optional substituents include hydroxy. Preferred
points of attachment for the hydroxy group include the carbon atom which is . to the
carbon atom to which OR' is attached.
10
More preferred compounds of the invention include those wherein:
R represents H;
R? represents H, methyl, hydroxymethyl or ethyl;
q represents 0;
is R’ represents optionally substituted phenyl or optionally substituted cyclohexyl;
Y represents CH,, (CH,), or CH,C(=CH,)CH,;

When R’ and R? both represent H, R? represents unsubstituted phenyl or unsubstituted
cyclohexyl and q represents 0 or 1, preferred compounds of the invention include those
20 wherein Y represents CH, or CH,C(=CH,)CH,.

When R? represents H, R’ represents unsubstituted phenyl or unsubstituted cyclohexyl and
q represents 0 or 1, preferred compounds of the invention include those wherein R
represents methyl, hydroxymethyl or ethyl

When R represents cyclohexyl or phenyl, preferred optional substituents include hydroxy,
fluoro, chloro, methyl, methoxy, amino, nitro, trifluoromethyl, methylenedioxy, ethoxy and
propoxy. Particular substituents include hydroxy, mono- or difluoro, chloro, methyl,
methoxy and methylenedioxy.



Preferred conpounds of the invention include:

Ch- (R S) CH(OH) - C( O) - Aze- Pab; Ch- (R) CH( OH) - C( O - Aze- Pab;
Ph- (R) CH(OH) - C( O - Aze- Pab; 20  Ph(3- M) - (R S) CH(OH) - C( O) - Aze- Pab;
WO 97/ 02284

PCT/ SE96/ 0087
Ph( 3- OVE) - (Rs%ﬂ(’&ﬁ’%m)-Aze- Pab: FCsEsGIsTs
Ph(3, 5di OVB) - (R, S) CH(OH) - C(O) - Aze“Pab; ¢

Ph( 3- O\, 4- OH (R, S) CH( OH) - C( O) - Aze- Pab;
Ph- (R, S) C(EL) (OH) - C(O) - Aze- Pab; 5 Ph-(R. ) O(EL) (OH)- (O - Pro- Pab:

(Ph)[err] Aze Pa R..S) CH C(O) - Pro- Pab;
Ph- ( R) CH( OH) - WWP&P&M %“&‘f%b‘ﬁ‘% s- 4- Me) - Pab:
10  Ph(3, 4-( (R S) CH( OH) - C( O) - Aze- Pab;

Ph(3- @) - (R S) (OH) < )-Pro-Pab;

Ph( 3, 5- di Ove) -B rpsp@ity tucturad)frapmentraf formula IVa.

Ph- (R, S) C( Me) (OH) - C( O) - Aze- Pab; Ph(3, 5-di Me) - (R S)CH(C]—l) C( O) - Aze- Pab;
15 PH(3-NH err])-(R S)CH(OH) - C( O) - Aze- Pab;

Ph(3- NH errs] ) ﬂoﬁap%hﬂi(@!ﬁe%oﬁ’irpwﬁﬁﬁthea-ammo acid carbon in the fragment

Ph(3-Nderr])-(R )CH(O—|) C(O) - Pro- Pab;
Ph(3, 4-(- OCH[e ]1-0))-(R S) CH(OH) - C( O) - Pr oRPab:;

Ph(3,5-di F)-(R ; (O—l) C(O - Pro-Pab; 20
Ph-(R)CI-l(OCH[e r]-(RrR )CH( OC(CHerr]glert\.OCHerr]-))-C(O - Aze- Pab;
Ph-(R)C(Me) (OH) - C(O) - Pro- Pab; Ph- ?( -C(O) - Pro- Pab;
Ph(3,4-di F)-(R )CH(C]—I) C(O) - Pro- Pab; ; .
Ph- (R (OH) -C(O R, S) Pi c(4-net hene) - Pab; 20
Ph(3-d)-(R S)CH(OH) - C(O - Aze- Pab;
Ph-(R S)C(-OC(CH err])[err]-OCH err]-)- g e- Pab;
Ph-(R S)C(-O-C(CH err])[err]-O-CH err])-000O) - Pab;
Ph-(S)C(CH err]OH) (OH) - C( O - Aze- Pab; and
Ph- R, S) C( CH elig in@h® $-cbhifigutdtion Rfeopréféired. The wavy lines on the nitrogen and carbon atom in
the above fragment signify the bond position of the fragment.
0  When R’ and R? both represent H and p represents 0, preferred compounds of the invention
are those in which the a-carbon in the fragment
o]
HO
H (CH,),
l,
is in the R-configuration. The wavy line on the carbon atom in the above fragment signifies
the bond position of the fragment.
1S
v Preferred compounds of the invention include:
Ch-(R.S)CH(OH)-C(0)-Azc-Pab;
Ch-(R)CH(OH)-C(O)-Aze-Pab;
Ph-(RYCH(OH)-C(O)-Aze-Pab;

2  Ph(3-Me)-(R,S)CH(OH)-C(O)-Aze-Pab;



30
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11

Prepar ati on

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

preparation of conpounds
coupling of a c
Rl err] and Rl er
Vi,

her ei nbef ore defi ned; or

VI,

10

15

of formula I which conprises: (a) the

%&gn lof formul a V, [err] wherein ﬁmsﬁhfvﬁr] ,
Sﬁpa e as hereinbefore defined with a conpound gFT ormula

[err] 10 wherein Rjerr],
(b) the coupling of a compound of formula

Ph(3-OMe)-(R,S)CH(OH)-C(O)-Aze-Pab;
Ph(3,5-diOMe)-(R,S)CH(OH)-C(O)-Aze-Pab;
Ph(3-OMe,4-OH)-(R.S)CH(OH)-C(0)-Aze-Pab;
Ph-(R,S)C(Et)(OH)-C(0)- Aze-Pab;
Ph-(R.S)C(E1YOH)-C(O)-Pro-Pab;
(Ph),C(OH)-C(O)-Aze-Pab;
Ph(3-OMe,4-OH)-(R,S)CH(OH)-C(O)-Pro-Pab;
Ph-(R)CH(OH)-C(O)-Aze-Pac;
Ph-(RYCH(OH)-C(O)- (R, S)Pic(cis-4-Mc)-Pab;
Ph(3,4-(-0-CH,-0-))R.S)CH(OH)-C(0)-Aze-Pab;
Ph(3-OMe)-(R,S)CH(OH)-C(0)-Pro-Pab;
Ph(3,5-diOMe)-(R,S)CH(OH)-C(O)-Pro-Pab;
Ph-(R,S)C(Me)(OH)-C(O)-Aze-Pab;
Ph(3,5-diMe)-(R,S)CH(OH)-C(O)-Aze-Pab;
Ph(3-NH,)-(R,S)CH(OH)-C(0O)-Aze-Pab;
Ph(3-NH,)-(R,S)CH(OH)-C(0)-Pro-Pab;
Ph(3-NO,)<R,S)CH(OH)-C(O)-Pro-Pab;
Ph(3,4-(-0-CHy-0-)-®R,S)CH(OH)-C(O)-Pro-Pab;
Ph(3,5-diF)-(R,S)CH(OH)-C(O)-Pro-Pab;

Y,

n and B are as

Ph-(R)CH(O-CH,~(R,S)CH(-0-C(CH,),-0-CH;-))-C(0)-Aze-Pab;

Ph-(R)C(Me)(OH)-C(O)-Pro-Pab;
Ph-(S)C(Me){OH)-C(O)-Pro-Pab;
Ph(3,4-diF)-(R,S)CH(OH)-C(O)-Pro-Pab;
Ph-(R)CH(OH)-C(O)-(R,S)Pic(4-methylene)-Pab;
Ph(3-C)~(R,S)CH(OH)-C(O)-Aze-Pab;
Ph-(R,S)C(-0-C(CH;),-0-CH;-)-C(O)-Aze-Pab;
Ph-(R,8)C(-0-C(CH;),-0-CH;-)-C(O)-Pro-Pab;
Ph<R,S)C(CH,OH)Y(OH)-C(O)-Aze-Pab; and
Ph-(R,S)C(CH,OHXOH)-C(O)-Pro-Pab.



[err] wherein p, g, Rerr], Rerr], Rerr], Rerr] and Y are as

her ei nbefore defined with a conpound of forrmula 15 WVIII.

[err] WD 97/ 02284

PCT/ SE96/ 00878 _

wherein n and her ei nbef ore defi ned; for exanpl

presence of a c%ﬁ{)ﬁfng%‘system (e.g. oxalyl chloride in DW, E m
TBTU), an appropriate base (e.g. pyridine, P or DI PEA) and a suitabl e
organic solvent 5 (e.g. dichloronmethane, acetonitrile or DW).

Conmpounds of fornula V are either commerically available, are well known in
the literature, or are avail abl e usi ng known techni ques. 10 For
exanpl e, corrpougﬂ‘?'am?ornula V wherein R err] and R err] both represent H,
p and g both represent 0 and R[err] represents naphthyl or phenyl

optionally substituted by one or nore of C[err] aI kyI Cferr] al kox
hal ogen, hydr ox4\ 'ﬁlermw thegr is alpo provided a process ¥mmp

N(H R err] or repared by reaction of an al dehyde of
for mul a1 X %Mﬂmmﬁw Lerr] 15
wherein R ers] represents naphthyl or phenyl optionally substituted by one
or nore of CJerr al k C[ err] kQx hal ogen, hydroxy, cyano,

met hyl enedi oxy, ¢ ‘&F“FFQ}'PI‘PSP% gﬂ“ Rl err] or C(OOR[err] and
Rlerr] and R[err] are as herei nbefor6 defl ned, with: (i) a conpound
of formula X

R
H v
(CH,), (CH)),
R? R®
wherein p, g, R', R? and R® are as hereinbefore defined with a compound of formula VI,
R‘
H —N*Y Vi

(CH),—B
o NH/ "

10 wherein R, Y, n and B are as hereinbefore defined; or

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

LA v..

(CH». (CHz)q
R’ R’ o OH
. wherein p, g, R', R, R%, R* and Y are as hereinbefore defined with a compound of formula

15 VI,
H,N«(CH,),-B A1



20 [err]

X wherein R' represents H or (CH3)3Si, for exanple at el evated
tenperature (e.g. above room t enperature but bel ow 100C) in the
presence of. a suitable organic solvent (e.gqg. chloroform and, if
necessary, int ce of a suitable catal yst system (e.qg. /SE9G/00878
benzyl anmoni um ¢ (B)il’l ge; foll owed by hydrolysis in the presenggrof an
appropriate base 25 (e.g. NaOH); (iigg chloroform for exanple at
el evated tenperature (e.g above roomtenperature but bel ow 100[err] C
in the presence of a sui tabl e organi c solvent(e.g.chloroform and, if
necessary, int SRR Fare bs al yst syste (e.g. benyl anmoni um
chloride), 30 followed by hydrolysis in the presence of an apropriate base
(e.g. NaCH); WD 97/ 02284

PCT/ SE96/ 00878
(iii) a Conpoun@rmgym}p%prﬁemofaw@hngsystem(e.g.oxalylchlondemDMFlEc{Dc DCCor

[err] wher ¢ m@@% . r ; MPW?BMJQMQQEMG%%

(e.g. ozonol ysi s or 0s eni um cat al ysed) under conditions
whi ch are web!| (g dichtorométhane, asétositrileioriDMFhe art; or
(iv)tris(methylthio)nmethane under conditions whi ch are well known to those

skilled in the at, followed by hydrolysis in the presence of an
appropriate baseompmiﬁs of foRtiila WiGeithér dodimigrcially/avallable; iare willdibivn iibhe Hfubire,
H Rlerr] represents CHerr]OH p and q both represent 0 and R[err]

represents napt ofare ayai emmmmﬂ'}“substltut ed by one or nore of
Cerr] alkyl, C[err] al koxy, hal ogen, hydroxy, cyano, nethyl enedi oxy,
nitro, trlfluororrethyl N(HR err] or C(O)OQ[err] may be prepared by
reaction of 1o Cmﬁlepéoxﬂpbﬁmsloﬁfoﬁhﬂa\lwheremR and R’ both represent H, p and q both

Ls[)(r)]chllgri t\glnltca(r)el n ;{ aEt]i §S as herenggfore qu@ ?’S’ W th SOSI um o8 of 1008 of
o1t her comner ci SH ik 671 ey hﬂ%&‘z@%%ﬁﬁffﬁ‘?‘mw tilhierdtbdin; ©
N(H)R or C(O)OR™ may be prepared by reaction of an aldehyde of formula IX,
. R*CHO X
1s  wherein R* represents naphthyl or pheny! optionally substituted by one or more of C;,
alkyl, C,, alkoxy, halogen, hydroxy, cyano, methylenedioxy, nitro, trifluoromethyl, NCHDR?’
or C(O)OR* and R’ and R? are as hereinbefore defined, with:

(i) a compound of formula X,

20 R"CN X
wherein R” répresents H or (CH,);Si, for example at elevated temperature (e.g. above room
temperature but below 100°C) in the presence of a suitable organic solvent (e.g.
chloroform) and, if necessary, in the presence of a suitable catalyst system (e.g.
benzylammonium chloride), followed by hydrolysis in the presence of an appropriate base

25 (c.g. NaOH);

(if) chloroform, for example at elevated temperature (e.g. above room temperature but

below 100°C) in the presence of a suitable organic solvent (e.g. chloroform) and, if

necessary, in the presence of a suitable catalyst syste.' (e.g. benzylammonium chloride),
30 followed by hydrolysis in the presence of an appropriate base (e.g. NaOH);



literature, or are avail able using known techni ques. For exanple conpounds
of formula VI 20 may be nade by standard peptide coupling of a conmpound of
formula X111, [err] wherein R err]
and Y are as hereinbefore defined with a conpound of formula VIII as

her ei nbef ore dghighpsref Or exanpl e under conditions such as thoserssnss®ed
her ei nbef ore for synt hesis of conpounds of fornmula I. Simlarly
conmpound of forrmula VII may al so be 13 WO 97/ 02284

PCT/ SE96/ 00878 14

made by standard peptide coupling of a conpound of fornmula XIIl as

her ei nbef ore defi ned with a conpound of formula V as herei nbefore
defined for exanple under conditions such as those descri bed

her ei nbef or e f(iif) axpnipoamd of fofmul®Xpounds of fornula I. 5 Conpounds of
formulea VII1, IXMX, XlI, XIl and XIlII are either commercially avail abl e,
are well known in t Lterature, or are avail abl e using kKnown
technlques Substituent $%0n t Me phenyl group in conpounds of formula

V, VII', I X and Xl I be intercon by .. . echnl u | | knovmto
those skilled "I’Wﬁg rlfém' Bﬁﬂ%“"&c ?C']K/ 93'5'@"‘

i sol ated fromdge 'hmhﬂu
It will be appremat‘hgeﬁg/l t hose sﬁiﬁ#ln tﬁrg art that 1n the process

descri bed above the functional groups of internediate corrpounds may

eS8 PSR B8 e Vi i B D B e "

art, followed by hydrolysis in the presence of an appropriate base.

10  Compounds of formula V wherein R represents H, R? represents CH,OH, p and q both
nqmawnthm!R?nmnsmnanﬁﬁhﬂ<n1ﬂumyhunknmnysduﬁnnadhyoneornnmeof
C,.¢ alkyl, C, alkoxy, halogen, hydroxy, cyano, methylenedioxy, nitro, trifluoromethyl,
NGﬂR”owC«»OR”nmybepnmmmdbyummhnofaumunmﬂof&nmﬂaxn,

R*C(O)C,H; X1
1s  wherein R* is as hereinbefore defined with sodium hypochlorite for example at room
temperature in the presence of a suitable solvent (e.g. water).

Compounds of formula VI and VII are either commercially available, are well known in the
literature, or are available using known techniques. For example compounds of formula V1
20  may be made by standard peptide coupling of a compound of formula XIII,
R‘

H—N Y XNt

o OH
wherein R* and Y are as hercinbefore 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. Similarly compound of formula VII may also be



guani dino and carboxylic acid. Suitable protecting groups for hydroxy

I nclude trial kyl silyl and di aryl al kyl silyl groups (e.g.

tertbutydi nethylsilyl, tertbutyldi phenylsilyl or trimethylsilyl) and
tetrahydropyranyl Sui tabl e protecting groups for hydroxy groups, which 20
groups are att ? adj acent carbon atons include O O -iso

Sui tabl e profecting groups for am no, anidino and guani dino |ncIude
tert butyl oxycar bonyl or benzyl oxycar bogyl . Ami dino and guani di no
nitrogens nmay be either nono- or diprotected. Sui tabl e protecting
groups for carboxylic aC|d i nclude Cerr] alkyl or benzyl esters. 25 The
protection and Wmmmﬁmmuh%meﬁ defiffedO’
after coupli ngmw I'n rtaie%@gir'g, t he Conpounds of the inventi@(c)n may be

prepared by pr ovthaxmmpoondgof formylaihas bereinbefore defined farfexamplemndey conditibna sucho

acid or an N—protect 0 agl en rotected mno acid is
used the acyl &ﬁﬁ‘lﬁﬂ’&ﬂ'ﬁ@ﬁg %Fy@gﬁﬂﬂ mpownds offogwads on of the 30

nitrogen atom n_ay then be effected using standard nmet hods thereafter.
WD 97/ 02284
PCT/ SE96/ 00878 Compounds of formula VI, IX, X, XI, XII and XIII are either commé&cially available, are

\I/Dvreﬁ[ eﬁt]i)\rlt\g ?{)O‘t&ﬁ] é be ﬁF’?‘éed I n accgn}ance Wth t Chn'%ﬁﬁ V\/n| ch are

5 Certain pr%&@lmmﬁ dFSormula\Q VIL I ahd Xi By | no and
guani di no nitrogens-in are protected and which may be made prior to
a final depr ot dechhiquessvelijmown to thosn skilled infhe@tnds of the invention, are
novel . According to a further aspect of the invention there is
provi ded a conpound of formula XV, [err]

10  The compounds of the invention may be isolated from their reaction mixtures using

It will be appreciated by those skilled in the art that in the process described above the
functional groups of intermediate compounds may need to be protected by protecting groups.
1s
Functional groups which it is desirable to protect include hydroxy, amino, amidino,
guanidino and carboxylic acid. Suitable protecting groups for hydroxy include trialkyisilyl
and diarylalkylsilyl groups (e.g. fertbutyldimethylsilyl, zerfbutyldiphenylsilyl or
trimethylsilyl) and tetrahydropyranyl. Suitable protecting groups for hydroxy groups, which
20  groups are attached to adjacent carbon atoms include O,0'-isopropylidene. Suitable
protecting groups for amino, amidino and guanidino include ferfbutyloxycarbonyl or
benzyloxycarbonyl. Amidino and guanidino nitrogens may be either mono- or diprotected.
Suitable protecting groups for carboxylic acid include C, 4 alkyl or benzyl esters.

2s  The protection and deprotection of functional groups may take place before or after coupling.

In particular, the compounds of the invention may be prepared by processes comprising the
coupling of an N-acylated amino acid or an N-protected amino acid. When an N-protected
amino acid is used the acyl group may be added after coupling and deprotection of the

30  nitrogen atom may then be effected using standard methods thereafter.



10 wherein Blerr] represents a structural fragment of formula IVvd, |Ve
or |IVf [err] .Derr] and D err] independently represent H or
benzyl oxycarbonyl and p, q, Rerr], Rerr] Rerr], Rerr], Y, n, Rerr],
X[err] and X/ err] are as herei nbefore defined, provided that Dlerr] and

Derr] do not b esent H. The wavy lines on the ca I n

the fragnents o?&(?%imr?u ae Ivd, Ve or IVf signify the bondbggm t1on of

t he fragnent. WO 97/ 02284 15

PCT/ SE96/ 00878 . 16

The use of protecti ng groups is fully described in "Protective Goups in

Organi ¢ Chem stry” edited by J WF I\/bOm' e, Plenum Press (1973), and
"Protective Groups in Organic Synt hesis", 2nd edition, T WG eene &P

G M Wit z, W eyprbioétingpeoups amy &%&mmmmlmmqmmmmmtby
t hose Skl lled in the art that al t hough such protected derivatives of
conpounds of fMB@ﬁWW@M&WMI ogical activity as such,

t hey may be adm ni stered parenterally or orally and thereafter

met abol i sed in the body to form conpounds of the invention which are
phar macol ogipald:myxbwaedﬁmhediaes'of&m hﬂyhbhﬂnuﬁn&mﬁﬂgmdmdmgédsm

as "prodrugs". r odr ugs, of, co und OJ‘ for are |ncIu ed within
the 10 scope cﬁ“?l?& %4 n})&m& H}:Jalaepro 55

compoundsofthemvenuon,mnovel.

Acco:dingtoaﬁlrt}maspectoftheinventionﬂlereisprovided a compound of formuia XIV,

%* o

(CHz)p (CH:). ‘
(CH),—B
R’ Rs o H/
wherein B! represents a structural fragment of formula IVd, IVe or IVE

RS ! l
x\ /
NHD? D‘N NHD? DN NHD?

ivd Ve v
D' and D? independently represent H or benzyloxycarbonyl and p, q, R', R> R*, R®, Y, n, R’,
X' and X are as hereinbefore defined, provided that D' and D* do not both represent H.

10

15
- The wavy lines on the carbon atom in the fragments of formulae IVd, IVe or IVf signify the

bond position of the fragment.



Protected derivatives of conmpounds of formula | which are particularly

useful as prodrugs I ncl ude conpounds of fornula X V. 15 Medi cal
and pharmaceutical use The conpounds of the invention are useful
because they possess pharnacol ogical activity. They are therefore

I ndi cated as ph d‘?ﬁoﬁﬂli cal s. 20 According to a further asp W

I nvention thereafs thus provided the conpounds of the invgﬁ??on or
use as pharnaceuti cal s. In paricular,l t he conpounds of the invention
are potent inhibitors of thrombin, for exanple as denonstrated in the
tests desribed bel ow. 25 The conpounds of the invention are thus

expected to be tﬂ‘?hg Ephgwgbi n
i's requri ed. mwwmﬂ%%nventlon are us rmdrcated 1n’

the treat nment WWDWBMMPWMM),WWW Ofgahict y i n
bl ood and tissues of animals includin WO 97/ 02284
PCT/ SE96/ 00878 Synthesis”, 2nd edition, TWGreene&PGMWutzWiley—Intemclenoe(l” ) 17

The conpounds of the invention are further indicated in the treatnent of
condi tions where there is an undesirabl e excess of thrombin w thout

si gns of hymrawwwwwmimmemmmwwmw&ms
menti oned | ncl (1 COPARR GETA| T9RY BERROBSS ST GEA] scvity as such, ey ey be
administered parenterally or orally and thereafier metabolised in the body to form compounds
of the invention which are pharmacologically active. Such derivatives may therefore be
described as "prodrugs”. All prodrugs of compounds of formuia I are included within the
10  scope of the invention.

Protected derivatives of compounds of formula I which are particularly useful as prodrugs
include compounds of formula XIV.

15 Medical and pharmaceutical use

The compounds of the invention are useful because they possess pharmacological activity.
They are therefore indicated as pharmaceuticals.

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

In particular, the compounds of the invention are potent inhibitors of thrombin, for example
as demonstrated in the tests described below.

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
30 thrombosis and hypercoagulability in blood and tissues of animals including man.



of venous thronbosis and pul nonary enbolism arterial thronmbosis (e.g. in

myocar di al I nfarction unstabl e angi na, thronbosi s-based stroke and

peri pheral arterial thronbosis) and system ¢ enbolismusually fromthe
atriumduring arterial fibrillation or fromthe left 10 ventricle after
transnur al '4§ i nfarction. Moreover, the conpQéqiiieéibosts e

I nvention are eXxpected to have utility in prophylaxis of re- occl usi on
(i.e. thronbosis) after thrombolysis, pengutaneous trans-Ium nal

angi opl asty (PTCA), coronary bypass operations, mcrosurgery and
vascul ar surgery in general. 15 Further indications include the
treatment and prophylaxis of dissem nated intravascular coagul.ation

caused by bacteria, multiple trauma, intoxication or any other nmechani sm
anti coagul awmmrmmmmmmmmmmo&g&uemhmas in

t he body such as vascul ar g . vascul ar stents cat het.ers,
nmechani cal athereis am ungdesizable cxerss E‘ S‘M %mff

devi ce; and W@igéﬁiﬂnﬁqm&ﬁ |s in contact with

medi cal devi ody such as during cardiovascul ar surgery
using a heart-Ilung machi ne or in haenodial ysis. In addition to

Its effects onthe g:oagulatl n,.pro thro S, known ctiv

large 25  nFariar ("@E‘Lbrmé" ‘fg‘i]"#‘? 8{’?“?%%8%#
cells and Sn&ﬁ'ﬂ‘“m*‘ﬁf’ﬁﬂ’tﬁ Mgﬂ thidthbosis Ry i kaycthrdial ©
present invention may also useful for treat ment rophyl axi s

or
of idi opat hi Mamwmwmwwmm mmgossngi S
following treatment with ra i op _0or. chenot h septicem-
i nf | anmat or ySystemi ?‘M‘Gﬁ'{@eﬂl’%ﬂ ﬂ“ Bﬂfﬁ'@" Mﬁ%ﬁﬁ&&?ﬂ%ﬁ% edenn,
Cute Or GBI Opirfricle 4HRF Bsnfliril thybecsrdial infarction. WO 97/ 02284
PCT/ SE/ 96/ 00878 18

as coronary arterial disease, cerebral arterial d| sease, peri pher al

arterial di s inveldish EE.“E%%J laki€bfrdl aeous
trans-| um na %’f‘o@?%’[‘ﬁ'@i&%‘“ e ounds of t e %nt I nvention
that inhi bit oécluéioni(le. Msni)hﬁ&nbomboly;is,qjemmahmmmﬂﬂmﬂangmplm

t r eat ment of ancreatitis Accordin o, fu ther aspect of t he

i nventi on, »@wmmf’wowws% Mé’ﬁfc“[ﬂ ry il geseral

15
Further indications include the treatment and prophylaxis of disseminated intravascular
coagulation caused by bacteria, multiple trauma, intoxication or any other mechanism;
anticoagulant treatment when blood is in contact with foreign surfaces in the body such as
vascular grafis, vascular stents, vascular catheters, mechanical and biological prosthetic

20  valves or any other medical device; and anticoagulant treatment when blood is in contact with
medical devices outside the body such as during cardiovascular surgery using a heart-lung
machine or in haemodialysis.

Inaddiﬁonmitseﬂ'ectsonthewpgﬂnﬁonpmeess,ﬂmmbinisknownmaoﬁvatealarge

25 number of cells (such as neutrophils, fibroblasts, endothelial cells and smooth muscle cells).
Therefore, the compounds of the present invention may also be useful for the treatment or
prophylaxis of idiopathic and adult respiratory distress syndrome, pulmonary fibrosis
foﬂowingueamanwﬁthmdiaﬁmmchcmothmpy,sepﬁcshochsepﬁwmiginﬂammmq
responses, which include, but are not limited to, edems, . zute or chronic atherosclerosis such



condition where inhibition of thronbin is required which nethod conprises
adm ni stration of a therapeutically effective anpbunt of a conpound of
formula | as defined above, or a 10 pharmaceutically acceptabl e salt
thereof, to a person suffering from or susceptible to, such a

condi tion. wo bhesaggpceuti cal preparations 15 The conpoupggsRésdodR

i nvention will nornmally be adm nistered orally, subcutaneously

buccally, rectally, dermally, nasally, trachgally, bronchially, by any

ot her parenteral route or, via inhalation, in the form of

phar maceuti cal preparations conprising the active ingredient ei ther as

a free base, orasompnaryanesialidisesse, certbrabirtebialbdissase, peripherabarprislidisease, reporfugioni C
acid addition salt, in a pharmaceutically accept.ahl e e form
Dependi ng upon mgi%mmmw-{mé @Q&?ﬂi&%ﬂ%‘t he route of

adm ni stration, the conpositions nmay be adm ni stered at varyi ng doses.
The conpounds of the invention may al so be conbined with any antithronbotic
agent with a  Compbuhesfthé presentinvention thit inhibit wypsis arsd/oralwombin neaytalsolbe useifiet
agents acetylsalicylic acid, ticlopidine, 25 clopidogrel, thronboxane
recept or andf orindhefeoatraens ofpanereatitis: or s, i bri nogen recept or

ant agoni sts, prostacyclin mnetics and phosphodi esterase inhibitors.

The conpounds of the invention may further be conbined with thromnbol ytics

such as tissue According tesrfurtiy espectof the inventidm diererisprovided 2 methbd oftreaiment of a
strept oki nase, urqki nase, .qr.auroki nase, .30 anjsal.ate trept oki,nase .,
pl asni nogen act‘f"?&f‘ﬂ?‘"gﬁ'ﬁ]ﬂﬁﬁ'}ﬁ?‘%@ﬁ&@, m“dsﬂﬁw@%’“mmm“

WO 97/ 02284 th jcally effecti unt of f formula I as defined
ey SE96/00878a erapeutically e ve amount of a compound of formula I as above,o:i%

pl asni nogen 1actphamaseutjcalinacceptablé saltdheréaf, to apersonsuffering Hom; drisesceptibledo, such a
di seases, in parti.cul ar myocardi al infarction. According to a
further aspect % i nvention there is thus provi ded a pharmaceutical 5
formul ation including a conpound of formula | as hereinbefore defined, or a

Pharmaceutical preparations

15 The compounds of the invention will normally be administered orally, subcutaneously
buccally, rectally, dermally, nasally, tracheally, bronchially, by any other parenteral route or
via inhalation, in the form of pharmaceutical preparations comprising the active ingredient
either as a free base, or a pharmaceutical acceptable non-toxic organic or inorganic acid
addition salt, in a phanmaceutically acceptable dosage form. Depending upon the disorder and

20  patient to be treated and the route of administration, the compositions may be administered at
varying doses.

‘The compounds of the invention may also be combined with any antithrombotic agent with a
different mechanism of action, such as the antiplatelet agents acetylsalicylic acid, ticlopidine,

2s  clopidogrel, thromboxane receptor and/or synthetase inhibitors, fibrinogen receptor
antagonists, prostacyclin mimetics and phosphodiesterase inhibitors .

The compounds of the invention may further be combined with thrombolytics such as tissue
plasminogen activator (natural or recombinant), streptokinase, urokinase, prourokinase,
30  anisolated streptokinase plasminogen activator complex (ASPAC), animai salivary gland



pharmaceutically acceptable salt thereof, in adm xture with a
pharmaceutically acceptable . - adj uvant, diluent or carrier.

Sui tabl e daily doses of the conpounds of the invention in therapeutical
treatment of humans 10 are about 0.001-100 ng/ kg body wei ght at peroral

adm ni strati orwaggimwm- 50 ny/ kg body wei ght at par ent ep@i/sEe6/00878
adm ni strati on. The conpounds of the invention have the advantage
that they nay be nore efficacious, be ess toxic, be longer acting,

have a broader range of activity, be nore potent, produce fewer 15 si de
effects, be nore easily absorbed than, or that they may have ot her useful

Bi ol 0gi cal c@pERnoEs aclHior i weTRENING otk O hidriehc Bletl, B pheiculer [,

(TT) Hunwocardialdnfarotion.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 normal citrated human plasma, 100 [err]l, was

t hen added anﬂcén’ﬂtﬁqﬁ fuhﬁ 9. j fESfvédtion | ﬂﬂéhﬂ{ﬁ’deﬂl ng'a&g‘ﬁﬁc 10,
Anmel ung). 25 {e(p&c ot ing tlolTE' I'n seconds was plotted agalnst the

i nhi bi t or gonformtlation including ¢ compourd]of forinula T as hereinbeforediefinedjoracd by
I nt er pol ati on. . lJerr] IT is the, concentrat,ion of inhihitor that
oubl b 1 he. ¢ PhemaRCRtGAS eEceptable sl betspl in TSEs Wil S pgmacenscally acoeptabl

97/ 02284 juvant, diluent or carrier.
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Test B - APTT was determ ned in pooled normal human citrated pl asna

with the r eaggtrnﬁabre-l;i-l;ily doses of the compounds of the invention in therapeutical treatment of humans
10 are about 0.001-100 mg/kg body weight at peroral administration and 0.001-50 mg/kg body
weight at parenteral administration.

The compounds of the invention have the advantage that they may be more efficacious, be
less toxic, be longer acting, have a broader range of activity, be more potent, produce fewer

1s  side effects, be more easily absorbed than, or that they may have other useful
pharmacological properties over, compounds known in the prior art.

Biological Tests

» JestA
Determination of Thrombin clotting Time (TT)
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 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.

ICsIT is the concentration of inhibitor that doubles the thrombin clotting time for human
3 plasma.



5 Automated 5 manufactured by Stago. The inhibitors were added to the
plasma (10[err]| inhibitor - solution to 90[err]| plasnma) followed by
t he reagent and cal cium chl ori de solution and APTT was determ ned in
the m xture by use of the coagul ation anal yser KC O (Arehug) according

to the instructiypgsmhsd he reagent producer. The clotting timePCE/SESSHVSES

was plotted agai nst the inhibitor concentration in plasna and the

| J err] APTT was determi ned by interpolation.2d0 | C[err] APTT i s defined
as the concentration of inhibitor in human plasma that doubled the
Activated Partial Thronbopl astin Tine. Is Determnation of thronbin
time ex vivo The inhibition of thronmbin after oral or parenteral

adm ni stration Me conmpounds of the i nvention were exam ned in
conscious rats , one or tvvo days prior to the experr ment , wer e

equi pped W th a paéhida dstn Tinked APTT®L | d artery On the
experimental day D 00d sarrpl es vvere vmthdrawn at frxed t1nes after the

adni ni strati on cAPTHwasdeterinadth pegled noral humean ¢i

Cubes wer e ccnt PPE' e o Sied e tithors were filed 83 pr%ﬁaiﬁmzr e

used for det er mgohitio®td 90l plisnedy fsllowed b titedgemand dciuk chioride solution and APTT

citrated rat plasma, 100 [err]L, was d|| ted with a saline solution 0.9%

100 [err]L, and ¥&s mmw Wm ation analyserK Gl

thronbin (T 676 iPreabiProducer. 11 Sdtbblis'vid MOO
[err]L. The cI(SJ}PPéng trne vvas measur ed 1 n an altjlplgt&?m evl ce

Arel umg, Cer nanmmmbxmcmuhmmpwmnommwammbymmw ed,
concentrations of the appropriate 30 active thronbin inhibitor of formula
| in the rat¥lasna were estinmated by the use of standard WO

97/ 02284 is defined as the concentration of inhibitor in human®plasma that déubled3Re
relating the thro I n trrre I n the pool ed crtrated rat pllasma to known

‘concentrations oActivated Partial dhromhoplastiti Fagne. act i ve" t hronbin i nhi bitor
di ssolved in saline. Test D Determination of thronbin tinme in the pool ed
citrated rat plasma to known concentrations of

TestC
15 Determination of thrombin time ex vivo
The inhibition of thrombin after oral or parenteral administration of the compounds of the
invention 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 fixed times after the adminisfration of the
20 compound into plastic tubes containing 1 part sodium citrate solution (0.13 mol per L) and 9
parts of blood. The tubes were centrifuged to obtain platelet poor plasma. The plasma was
used for determination of thrombin time as described below.

The citrated rat plasma, 100 pL, was diluted with a saline solution, 0.9%, 100 uL, and plasma

2s  coagulation was started by the addition of human thrombin (T 6769, Sigma Chem Co, USA)
in a buffer solution, pH 7.4, 100 pL. The clotting time was measured in an automatic device
(XC 10, Amelumg, Germany).

Where a compound of formula XTIV was administered, concentrations of the appropriate
30  active thrombin inhibitor of formula I in the rat plasma were estimated by the use of standard



5 Conscious rats were placed in netabolismcages for 24 hours foll ow ng

oral adm nistration of conpounds of the invention. The thronbin tine
was deternined on the collected urine as descri bed bel ow. 10 Pool ed
normal citrated human plasnma (100[err]L)- was i ncubated with the concetrated
rat urine, wo oeshsqne dil utions thereof, for one mnute. P

coagul ation was then initiated by the adm ni stration of human thronbin
(T 6769, Sigma Chem Conpany) in buffer sol2&ion (pH 7.4; 100[err]lL).
The clotting tine was neasured in an automatic device (KC 10; Amel ung. 15

Where a conpound of formula XV was adm ni stered, concentrations of the
appropriate maaewagmbmmmmetpweahuﬁmmbmwmm .
were estimated by the use, of stand curves Jelatlng the thronbin tinme
in the pool ed Hﬁﬁﬂ% concentrations of

t he cofresponding "active" thronbln |nh|b|tor dlssolved In concentrated rat
urine (or saline dilutions thereof). By nultiplying the total rat urine
production ovdestiihe 24 20 hour period with the estinmated nean
concentration_of the. af grenentioned aptlve inhibitor in t he urine, the

amount of Phe';"‘f‘”””'”"”""” : 2R d be calculated The
| nVent i on i S ilhtféus Huplerd labe inthesdbfisch g ORE 2 oral Bamirfa0H ofS
Mass spectra were recorded on a Flnnlgan T TSQ 700 trlm

e quadrupol e nmass
spectromet er comppmdsiofthe imvention! Theithrombintime waszietenmined pnthe mﬁmm

Platform Il ss .30,.spectroneter equi pped with an electrospray interface
(LC- MB) . [er%ﬁﬁ?ﬁfﬁ"[err] C NVR VO 97/ 02284

PCT/ SE96/ 00878 22
measur enments were perforned on BRUKER ACP 300 and Varian UNITY plus 400 and
500 sWec n@rml ispred bumanplasmal(100uL)iwes inguhated with te congentrated rag gring) 6

and 499. 82 Mo (50 fiof !Bé-ggtl;form@%u?é PlaSihh bdaghtafi i th&rinfifated By 18

100. 58 and vely
administration of human thrombin (T 6769, Sigma Chem Company) in buffer solution (pH

7.4; 100uL). The clotting time was measured in an automatic device (KC 10; Amelung).

1s  Where a compound of formula XIV was administered, concentrations of the appropriate
active thrombin inhibitor of formula I in the rat urine were estimated by the use of standard
curves relating the thrombin time in the pooled normal citrated human plasma to known
concentrations of the corresponding “active” thrombin inhibitor dissolved in concentrated rat
urine (or saline dilutions thereof). By multiplying the total rat urine production over the 24

20  hour period with the estimated mean concentration of the aforementioned active inhibitor in
the urine, the amount of the active inhibitor excreted could be calculated.

The invention is illustrated by way of the following examples.
25  Examples

General Experimental Procedures,
- 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
3  spectrometer equipped with an electrospray interface (LC-MS) . 'H NMR and °C NMR



5 Exanple 1 (1) Boc-Aze-CH D -tert-butyl dicarbonate (13.75
g; 63 mmol) was added with stirring at roomtenperature to 10 a mxture
of 5.777 g (57 mmol) of L-azetidine-2-carboxylic acid (H Aze-OH) and 6.04 g
(57 nmol ) of sodi um carbonate in 50 nL of water and 100 niL of THF.
After 60 h theg '8%§ renoved in vacuo and the mxtureﬂﬁmgm d

w th water and aC| ed with 2 M potassi um hydr ogen sul phate. "
Extraction with nmethylene chloride follo by drying (nmagnesi um

sul phate) and evaporation of the solvent Jave a residue which was
crystallized from 15 met hyl ene chl ori de: hexane to give 10.87 g (95% of

S Ty e ey RO o0 g iy b homa st

Boc- Aze- Pab( Zspedifdmefers, 0 umxes&[lbO(lB&Q%anﬂGmw{z\Md Yo to
a m xture of Bqc ;LO from step (1) above),
H Pab(Z) x H@dﬂﬁéﬁqﬁm(" 45 1%&@333935 the net hod

described in International Patent Application WO 94/29336) and DVAP (9.9 g;
81 mmol) in acetonitrile (270 nm.). After 16 h the solvent was renoved in
vacuo and reﬁ&nngﬂ;l by ethyl acetate. The m xture was washed with water
and an aqueou 25 The organic |ayer was dried
(magnesi um s sk y fas renmoved in vacuo to give a
resi due whi ch gave Boc Aze Pab(Z)(17 83 g) upon crystallization froma

m xture of met hyl ene chl oride, toluene, diisopropyl ether and

pet rol eum et H@rBoc=Aze-CH [ err] H- NVR(300 Mw; CDCI[err]) [err] 7.85-7.75 (d,

1), 7.45-72 ( , 7. I ik By Gl
("q", 1), 3. %?gﬁbﬁ(laégg(ﬁ@fﬁ &m:‘grgtmo}ﬂtempua%m
97/ 02284 o almxmreofs 777 g (57 mmol) ofL-azeudme-z-carboxyhc acid (H-Aze-OH) and 6.04 g 57
PCT/ SE96/ 00878
mmol) of sodium carbonate in 50 mL of water and 100 mL. of THF. AﬁerGOhmeTHFwas
removed in vacuo and the mixture was diluted with water and acidified with 2 M potassium
hydrogen sulphate. Extraction with methylene chloride followed by drying (magnesium
sulphate) and evaporation of the solvent gave a residue which was crystallized from

is  methylene chloride:hexane to give 10.87 g (95%) of coloutless crystals.

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

(ii) Boc-Aze-Pab(Z)

20 Atroom temperature, EDC (13.5 g; 70 mmol) was added to a mixture of Boc-Aze-OH (10.87
£ 54 mmol; from step (i) above), H-Pab(Z) x HC! (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 vacuo and replaced
by ethyl acetate. The mixture was washed with water and an aqueous solution of citric acid.

2s  The organic layer was dried (magnesium sulphate) and the solvent was removed in vacuo to
give a residue which gave Boc-Aze-Pab(Z) (17.83 g) upon crystallization from a mixture of
methylene chloride, toluene, diisopropyl ether and petrolenm ether.

H-NMR (300 MHz; CDCl;): 8 7.85-7.75(d, 1), 7.45-7.2 (m, 7), 5.2 (8, 2), 4.7 (1, 1), 4.6-4.4
» (m,2),3.953.8("q"1),3.8-3.7 (g, 1),2.5-2.3 (m, 2), 1.4 (s, 9).



(i1i1) H Aze-Pab(2z) Boc- Aze-Pab(Z)(2.44 g; 5.2 mmol; fromstep (ii)
above) ‘was dissolved in a mxture of 10 mL of trifluoroacetic acid and
10 nL of nethylene chloride. After 30 m nutes the solvent and 5
trifluoroacetic acid were renoved in vacuo and the residue was dissolved in

met hyl ene Wo Ptk The organi c phase was washed with 100%??&*:%18

carbonate solution and dried (pot assi um car bonate). Renov

sol vent in vacuo gave a residue which gave Aze- Pab(Z)(1.095 g; 57%
as colourless crystals upon crystallization Trom nethylene chloride. 10
[err]H- NMR (300 MHz, CD{err]OD): [err] '7.85-7.75 (d, 2), 7.45-7.25(m 7),
5.2 (s, 2), 4.5 (s, 2), 4.3 (d, 1), 3.65(q, 1), 3.4-3.3(m 1), 2.7-2.5
(m 1), 2422(m 1). (iv)Ch- (R S) (CH(OH) - (((O) - Aze- Pab( Z)
Prepared i n accif)diAesPaZh the met hod descri bed by Kelly and LaCour

o el e e b S
DMAP, - and py“%ﬂ ﬁ-@u%&&nf?ugm‘ﬁ%ﬂ'o? &M&&ﬂ&&hkﬁﬂﬁ%nmmﬁol%mws

added TMSCI (0 ropw se e‘reaction was stirred at room
tenperature ormﬂudroaceﬂ&mdm ms:ﬂ{lavls]tﬁbsahddmmahﬁbt;t iC

oxalyl cohi or 1 o598 e ommgio g 2%@%%%%@ R |, o

Oferr]C, a m xt(bssiiim dartidnsie £he sSivent ibvdElb ave b niAus iiich gave HiAzel )
above) and pyridine (0.50 g%)6 3 rrrml was added and the reactlon was

all oned to war nI?ab(Z)(l 0% 8:6 tsM&MMWWM|Wmm
solution of citric acid in nethanol (6 mL) was added to the reaction.
After 30 m nutes, the reaction was poured into a separating funnel and

diluted witky 3OHINMEQ mmh@momfsmnm,apammaﬁﬁsmz)%xtsr(gq?]act(d,

with ethyl 25 acetate. The nbi ned organi c | ayers were washed
saturat ed bi carReh8t@ Ded-Adiim, 1), 2.7-2.8(molde2idBy2 @k ithe and dri ed

(Na[err] S err]). After evaporation and flash chromatography on silica

gel using nethyl ene chlorlde nethanol(99 1 to 92:8) as eluent the sub-title
conmpound (60  (v) Qe ' ' WO 97/ 02284

PCT/ SE96/ 00878

L6t r]tF NVRC 3oomﬁmmpmwm Kefly andLaConp (Syntomgn 22,
1H), 4. 05-4-%5 859(1%&&4‘0!%(l@asalumnofﬂ(&%‘?mg%ﬁ?btm&n&amaéd&Og,l9

(s,2H), 7.1-7.5 (m 1H, m nor
di ast er eoner armimob, &@%ﬂ)ﬂouﬂdpwgmdwﬂmwﬁlaagmmﬂhﬂmchlonde

(5 mL) was added TMSCI (0.42 g; 3.9 mmol) dropwise. The reaction was stirred at room
temperature for 4 h. The reaction was cooled to 0°C and a catalytic amount of DMF (3 drops
from a 2 mL syringe) was added followed by oxalyl chloride (0.25 g; 2.0 mmol). The

20 reaction was stirred for 1 h at 0°C, a mixture of H-Aze-Pab(Z) (0.67 g; 1.8 mmol; from step
(iii) above) and pyridine (0.50 g; 6.3 mmol) was added and the reaction was allowed to warm
to room temperature and stirred over night. A 10% solution of citric acid in methano] (6 mL)
was added to the reaction. After 30 minutes, the reaction was poured into a scparating fumnel
and diluted with 30 mL of ethyl acetate and the aqueous phase was extracted with ethyl

2s  acetate. The combined organic layers were washed with a saturated bicarbonate solution

. followed by brine and dried (Na,SO,). After evaporation and flash chromatography on silica

gel using methylene chloride:methanol (99:1 to 92:8) as eluent the sub-title compound (60
mg; 6%) was obtained.




and/or rotamer) J[err]CGNWR (75 MHz, CDCl[err]) am di ne and car bonyl
carbons: [err] 174.8,170.6, 168.0 and 164.5. (v)

Ch- (R, S) CH(OH) - C(O) - Aze- Pab x HCl Ch-(R S)CH(OH) - C( O - Aze- Pab( 2) (60
ng; 0.12 mml; fromstep (iv) above) was dissol ved in ethanol (5 ),
and 5% Pd/ C ar@olj%&l m.; conc.) were added. The m xture %""“‘E
hydr ogenat ed at atnospheric pressure for 2 hours. After filtration an
evaporati on the product was purified 44hrough preparative RPLC using
(0.005 M NH err] OAc, 0.005 MHOAc):CH err] CN 4:1 as eluent. After
freeze drying, HCl (aq) was added and the solution was freeze dried. The

yield of the tpiNMR P00 ‘,)’160310115?3( em),zl«ﬁzwh,ezm,l}ww&(mwmzzs

Derr]O the spectrumvvas co ate to diasteroners and/ o

rotaners): 8 m.,nm,os(kﬁ(m.nzmu:-smug 145, l&@ZHB?ﬂS?Q(ﬂ,HﬁJ;EEi)‘?B(m,ZQ (d,

1H, m nor), .1H, or), 05-4.15 nor . 35-4.45(m
(bt), 2 H, rra}"br’)ss(ht’siﬁ ﬂ"?‘m"mﬁf %1%@%?&8 A‘ aFUTEOMEL i or
signal overl a {R the HOD signal), 75765(m 2

7.75-7.85(m w [err]CG-NMR(75 MHz; CDCl[err]) am dine and car bonyl
car bons( di ast QCWSWGDQMWWMWIW 817418,370.6, 168.0 aiid 164753 3,
167.2 and 167.0. Ch- (R CH(OH)-C(O) - Aze-Pab x HCl 25 The
sub-title conpound was prepared accordlng to the method described in

Exanpl e 1(|v)() g maledpel acid (fromO0.60 g; 3.8 mol)
yielding 0.15 @ l'. WO 97/ 02284

PCT/ SE96/ 008 7MS)CH(OH)-C(O)-Aze-Pab(Z) (60 mg; 0.12 mmo; from step (iv) above) was dissolved

(1) Ch- (R) CH( G SO S %38 Bt %ad HC1 (0.1 mL; conc.) were added. The mixture was
10  hydrogenated at atmospheric pressure for 2 hours, Afier filtration and evaporation the product
was purified through preparative RPLC using (0.005 M NH,OAc, 0.005 M HOAc):CH,CN
4:1 as eluent. After freeze drying, HCI (aq) was added and the solution was freeze dried. The
yield of the title product was 15 mg (31%).

15 'H-NMR (300 MHz; D,0) the spectrum was complicated due to diastereomers and/or
rotamers): § 0.7-2.0 (m, 11 H), 2.25-2.4 (m, 1 H), 2.65-2.9 (m, 1 H), 3.79 (d, 1 H, minor),
4,03 (d, 1 H, major), 4.05-4.15 (m, 2 H, minor), 4.35-4.45 (m (bt), 2 H, major), 4.5-4.6 (m, 2
H), 5.20 (m, 1 H, minor, the major signal overlapping with the HOD signal), 7.5-7.65 (m,2 -
H), 7.75-7.85 (m, 2 H).

»  PC-NMR (75 MHz; CDCl,) amidine and carbonyl carbons (diastereomers and/or rotamers):
5176.3,175.4, 173.7, 173.3, 167.2 and 167.0.

Example 2
Ch-(RICH(OH)-C(O)-Aze-Pab x HCL

(i) Ch=-(RICH(OH)-C(O)-Aze-Pab(Z)
The sub-title compound was prepared according to the method described in Example 1(iv)
(R)-hexahydromandelic acid (from 0.60 g; 3.8 mmol) yielding 0.15 g (10%).



The title conmpound was prepared according to the nethod described in
Exanple 1(v) from Ch-(RICH(OH)-C(O - Aze-Pab(2)(0.12 g; 0.24 mmol; from
step (i) above). Yield: 52 ny (54% . [err] H NVMR(300 MHz;
Derr]O the spectrumwas conplicated due to rotaners): [err] 0.7-2.0 (m
11 H ., 2. 2derdsty 1H ., 2.62.9 (m 1H), 3.79 (d, 1H nmin (d,
1H, major) 4.054.15 (m 2 H mnor), 4.35-4.45 (m(bt), 2 H rmjor),
4.5-4.6(m 2H), 5.19 (m 1H, mnor, the 2§ maj or signal overlapping with
the HOD signal), 7.5-7.65 (m 2 H), 7.75-7.85 (m 2 H). 10 [err] G NWR (75
MHz, CDCl[err]) am dine and carbonyl carbons (rotanmers): 171.9, 170. 2,

169. 8 and(iﬁww Aze- PAb(Z) x.2 HC The
subtitle conmpoun &/\.@s prepar e y reactl_onwotfbaBo&-géze- I?&% Z (seeMEggonlgl e
1(ii) aboTh¢ tithé compourgl wasqueparediacebrding method descri \J

m Xt ure' was ev EE@M S-Aze-P n g?ur 10,01V H—%(g-g% ?52X 2 HCl
in a quantitat &82{1% : § a"@%gb’f’ ﬂ‘“@?éﬂ“&’é}) Ve él PEmE A
m xture of di ekgq%)gl ycolic acid (0.13 g; 0.80 nmol), H Aze-Pab(Zz) x 2 HC

(0.39 g; 0.38 mol ; fromstep (i) above), TBTU (0.28 g; 0.38 mml)in
DMF (15 nL)swas cool ed on an ice batH DI PEA (0.41 g; 3.2 mol), was

‘added and the g ' el . | . [ I

overni ght. The &m%%%f\éﬁmgﬁhp%ﬁm%tﬁjgﬁé&u
extract ed HY, 225704 (i) 1t H), 216209 (m.CleH), B9 (d;1<H,aniibr), %00 (d] DHDingjon)4i05:4.06'S
washed wi th aqueous NaHCO err ] nd water, dried (Na err]lsg'er.r]) and

evapor at ed. Th@&ﬂdﬁp@%ﬂc{mﬁlﬁﬂ(‘mgiﬁ mirh Fe 6 0 54 (m, 1 H, minar.dhe ge|
uSTng et hY | en g afol sigha S¥cribbing Stk 0D sinfth 7 5-785 (, 4 By 7:75-7.85 (m, 2.1,

PCT/ SE96/ 0Q§783¢c.NMR (75 MHz, CDCl,) amidine and carbonyl carbons (rotamers): 171.9,490.2, 169.8
[err]H-NMR (400 MHz; CDCl[err]): [err] 8.04 (bt, 1H), 7.77 (d, 2H), 7.40

(d, 2H), 735-7and ¥6}8.51) 5.17(s, 2H), 4.90 (m 1H), 4.46 (dd, | H),
4.39 (dd, 1H), 4.34.2 (m 2H), 2.66 (m 1H), 2.44 (m 1H), 1.8-1.5 (m
4H), 0.9-0.75 (m 6 H).
{E0,C(OH)-C(O)-Aze-Pab x HCI
135
(i) H-Aze-Pab(Z) x 2 HCl

‘The subtitle compound was prepared by reaction of Boc-Aze-Pab(Z) (see Example 1(ii)
above) with EtOAc staurated with gaseous HCl. The reaction mixture was evaporated after
half an hour to give H-Aze-Pab(Z) x 2 HCI in a quantitative yield.

(i) (E,C(OHFC(O)-Aze-Pab(Z)
A mixture of diethylglycolic acid (0.13 g; 0.80 mmol), H-Aze-Pab(Z) x 2 HCI (0.39 g; 0.88
mmol; from step (i) above), TBTU (0.28 g; 0.88 mmol) in DMF (15 mL) was cooled on an
ice bath. DIPEA (0.41 g; 3.2 mmol), was added and the reaction mixture was stirred at room
35  temperature overnight. The resultant mixture was poured into 500 mL of water and extracted
3 times with ethyl acetate. The combined organic phase was washed with aqueous NaHCO,
and water, dried (Na,SO,) and evaporated. The crude product was flash chromatographed on
silica gel using methylene chloride:THF as eluent. Yield: 30 mg (8%).



5 (i) (Et)[err]C(OH)-C(O -Aze-Pab x HC . The title conpound was
prepared according to the nethod described in Exanple 1(v) from
(Et)[err]C(OH)-C(O) -Aze-Pab(2z) (30 ng; 0.063 mml; fromstep (ii) above).
Yield: 19 ng (79% . 10 [err] H NVR(300 MHz; D[err]O t he spectrum

was corrpllcatedAgH%’ otaners): [err] 7.80 (d, 2H), ;g;w
2H, 5.43 (m 1 rotamer) 4.90 (m 1H, major r ot anmer,
H, 4.11 (m 1H, rotaner), 3.70(m 1H, rotar%* 2.8-2.55 (m 1H),

75

2.35-2.15(m 1H), 1.9-1.6 (m 4H), (m 6H). [err] G NWR
(75 MHz; Derr]O amdine and carbonyl carbons (rotaners): [err]

(Phy [er 1] O O - OB ¢400 MHFE CoERY 5°8.04 G HIF1.T7 0, 26D, 740 4,260, 73572 m, S H)
prepared accor dsng(s,am,ueor(m, b &5, 446:(dd LM} 439 (dd; 4 H)| 43-8.2i(m) 2 H), 2.66 (ny'hH),

benzi | d 80 350
[2??5#&@?500( rl}ﬂo!g?'?e‘iﬂ}&"égs(%t g ( 7/071 (d, 2 H, 7.54-7.15
(m 17H), 5.14 (s, 2H) 25  4.89(m 1H), 4. 57 (m 1H), 4. 48(dd, 1H), 4.35 (dd,
1H),3.60(m 1H),3.44(m 1H) \ 2.44 (m 1H 2.23 (m 1H).

(||)(Ph)[err}C((ih) OK abicH The title conmpound was prepared
according to th hod des rlbed | | e

(Ph)[err] C(OH)- /&’B'PP'A'U’(C WM&%MWEMWW
\F('C% CSi Egg?008786?€6,ccomcm)-mpabm\{ﬁ Mg/ 6865 imol; from step (ii) above). Yield: 19 mg

@79%).

1o "H-NMR (300 MHz; D,0; the spectrum was complicated due to rotamers): & 7.80 (d, 2 H),
7.65-7.5 (m, 2 H), 5.43 (m, 1 H, minor rotamer) 4.90 (m, 1 H, major rotamer, 4.6-4.5 (m, 3
H), 4.11 (m, 1 H, rotamer), 3.70 (m, 1H, rotamer), 2.8-2.55 (m, 1 H), 2.35-2.15 (m, 1 H),
1.9-1.6 (m, 4 H), 1.0-0.75 (m, 6 H).
»C-NMR (75 MHz; D,0) amidine and carbonyl carbons (rotamess): 5 178.3, 1774, 175.0,
s 173.5,1672.

Example 4
(®h),C(OH)-C(Q)-Aze-Pab x HC]

» () (PhCOH)-C(O)-Aze-Pab(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)
from benzilic acid (0.18 g; 0.80 mmol). Yield: 0.16 g (35%).

'H-NMR (300 MHz; D,0): 8 7.93 (t, 1 H), 7.71 (d, 2 H), 7.54-7.15 (m, 17 H), 5.14 (s, 2 H),
2 4.89(m, 1 H),4.57 (m, 1 H), 4.48 (dd, 1 H), 4.35 (dd, 1 H), 3.60 (m, 1 H), 3.44 (m, 1 H),
2.44 (m, 1 H),2.23 (m, 1 H).

(i) (Ph),C(OH)-C(O)-Aze-Pab x HC]
The title compound was prepared according to the method described in Example 1(v) from
30  (Ph),C(OH)-C(O)-Aze-Pab(Z) (0.16 g; 0.28 mmol; from step (i) above). Yield: 90 mg (68%).



[err]H-NVR (400 MHz; Dierr]O the spectrumwas conplicated due to rotaners:
[err] 7.65-7.55 (m 2 H, 7.4-7.1(m 12 H, 5.13 (m 1H, m nor
‘rotaner), 4.77(m 1H, major rotaner),4.43 (d,1 H),4.40(d, 1H),4.12(m
1H, maj or rotaner),4.05-3.9(m 1H,plus 1H mnor rotanmer), s 2.55 (m 1 H,

m no rotaner) 1H, mgjor rotaner), 2.08(m 1H). Er#@-?y\/R(?S
VHz, D[err]O)‘gWand carbonyl carbons (rotaners): [err] e .9,

174. 6, 173. 4, 167.1 Exanpl e 5 The subtitle conpound
was prepared according to the nethod descrl-{)ed in Exanple 3(ii) above
from (R S)-2-hydroxyoctanoic acid (0.13 g, 0.80 mml yielding 0.25 g (61%.
15 [err] HNMR(400 WMHz; CDCl[err]): [err]8.24 (bt, 1H one

di ast ereoner), 7 89 (bt 1H, one di astereoner), 7.8-7.75 (m 2H),

- 7.4-7.45 (m wchdmphcﬂbddummderﬁ5765-755(m,21H),

2orz zﬁ.%i)(m.bzﬁﬁsg‘sm V30 W G 1, B Som 45 1
\(N:el!s)gr goai: re!ngg'cor d(dhgﬁ?o t he rret ﬂﬁﬁg‘g%reab cim’('g»x m‘%ell%iwrgg%ﬂ%ﬁund

C err] H er 8] - 285 @aHHOMjnoatimok), 2:39(in, I'H, fhajot rajamér), 208¢mpl H).f rom step (i)

b I el di 189 ...25 H NVR (400 X . 8
0D 6 (m 2 RN (75 MIE Th Y e ssbp eibors Gomatersy: )15k L7AT 2R 4 74
(m 1H, one dllygsﬁqrggqmar overlapping with the water signal), 4.45-4.35

(m 2 H, 4. 34. (m2H),4038(m1H) 2.65-2.45 (m 1H), 2.3-2.1 (m
1H), 1.6-0.9 (m 10 H, 0.75-0.65 (m 3 H). WD 97/ 02284

PCT/ SE96/ 0087% les _ 28
1o nCeHy(RSICHOH)IC(Q)-Aze-Pab x HCI

() n-C;H -(R.S)YCH(OH)-C(Q)-Aze-Pab(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)
above from (R,S)-2-hydroxyoctanoic acid (0.13 g; 0.80 mmol yielding 0.25 g (61%).

ts |
*H-NMR (400 MHz; CDCL): 5 8.24 (bt, 1H, one diastercomer), 7.89 (bt, 1H, one
diastereomer), 7.8-7.75 (m, 2H), 7.4-7.45 (m, 2H), 7.35-7.25 (m, 5 H), 5.18 (s, 2H), 4.95-4.85
(m, 1 H), 4.55-4.35 (m, 2 H), 4.2-4.0 (m, 3 H), 2.8-2.65 (m, 1 H), 2.6-2.4 (m, 1 H), 2.0-1.2
(m,10 H), 0.9-0.8 (m, 3 H).

(if) n-CeH,5-(R.SYCH(OH)-C(Q)-Aze-Pab x HC]

The title compound was prepared according to the method described in Example 1(v) from n-
CeH 3+(R,S)CH(OH)-C(0)-Aze-Pab(Z) (0.14 g; 0.28 mmol; from step (i) above) yielding 88
mg (78%).

H-NMR (400 MHz; D,0): § 7.7-7.6 (m, 2 H), 7.45-73 (m, 2 H),_5.03 (m, 1 H, one
diastereomer) 4.74 (m, 1 H, one diastereomer overlapping with the water signal), 4.45-4.35
(m, 2 H), 4.3-4.1 (m, 2 H), 4.0-3.8 (m, 1H), 2.65-2.45 (m, 1 H), 2.3-2.1 (m, 1 H), 1.6-0.9 (m,
10 H), 0.75-0.65 (m, 3 H). '



[err]CGNMR(75 MHz; Dierr]O amdine and carbonyl carbons (diastereoners and
rotaners): [err] 176.8, 176.4, 176.0,173.5,173.3,173. 2, 167. 2. 5
Ph- (R) CH( OH) - Aze- Pab (i) Ph-(R)CH(OH)-C(O) - Aze- Pab( 2) The
sub-title conpound was prepared according to the nethod described in

Exampl e 3(ii R) -mandelic acid (0.12 g; 0.8 mol

prO(r:IrEct ((().3)15 ‘3’°\%a’é£glu§|¥|ed by o flash(chromgat ography(Sl)-ggF:?’s%wgt’mc
(6:4)). Yield 0.128 g (329 of white powder . purity 91.2% (HPLC)
[err] H NVR (499.803 MHz, CDCl[err]) [err] 8. f4 (t, 1H), 7.72 (d, 2H), 7.42
(d, 2H), 7.33 (t, 4H), 7.28 (m 3H, 7.22 (d, 2H), 5.18 (s, 2H), 4.92
(s, 1H, 4.79 ( N%ﬂﬂ %ﬁ:‘xﬁ Ebort] S2bdr (didstereo: taRers

1H), 3.53 (q, % 4(353 !q—'i) 2.24“?%1 1I£§l 2.19((broa(§&s@m‘1i4l—‘l)’ ol
[err] C- NVR(125. mm4 IJBCD 123.5,)173.34M82x167. and ami di ne

carbons):[err]173.1, 170.3, 168.1, 164.5 20

Ph- (R) CH(OH) - ( O) - Aze Pab(Z) (107 ng; 0.214 mmol; fromstep (i) above) was
di ssol ved «water (2:1), 37 ng of Pd/ C (4 nol % Pd) was added and
the resulting s was hydr ogenat ed over 6 hours. The solution was
filtrated thsouBlx(R) H:C(D)-Aza-fe dryness. To the resulting
white powder was added 20 ni of vvater acidified with 0.42 nlL of 1M HC

(ca. 2 equivalents). The resultl ng sol ution was washed with 5 nL of Et OAc
and 10 25 nL ofy) pi-At)CH(OF -Asspapreze-dried twice. Yield: 72 ng (84%
of white powder. PUrIty: 5194 HPL [ err] H NMR(399. 968 M—lz;
Derr]O: 8 7. SMWmemwgwmmah@mmempw(ﬁh

i hor) 4. 38(s, FomgBpediopsifo Sty e e ooyl 313 wesiinlly,

3.97 1H, 6
3 S(E g]a/ AL gaﬂﬂh)chm%a?o"gdpw (Silgd); THE:KDAc (6:4)). Yield 0.128 g @@/Wimﬁ%wdu

purity 91.2% (HPLC)

H-NMR (499.803 MHz, CDCl,): 3 8.14 (1, 1H), 7.72 (d, 2H), 7.42 (d, 2H), 7.33 (t, 4H), 7.28
(m, 3H), 7.22 (d, 2H), 5.18 (s, 2H), 4.92 (s, 1H), 4.79 (dd, 1H), 4.54 (broad 5, 1H), 4.39(d,
15 2H), 4.00 (q, 1H), 3.53 (g, 1H), 2.48 (m, 1H), 2.24 (m, 1H), 2.19 (broad s, 1H)
BC.NMR (125.688 MHz; CDCl,) (carboxylic and amidine carbons): § 173.1, 170.3, 168.1,
164.5

(i) Ph=-(RYCB(OH)-C(Q)-Aze-Pah

2  Ph-(R)CH(OH)-C(0)-Aze-Pab(Z) (107 mg; 0.214 mmol; from step (i) above) was dissolved
in THF:water (2:1), 37 mg of Pd/C (4 mol% Pd) was added and the resulting solution was
hydrogenated over 6 hours. The solution was filtrated through hyflo, and evaported to
dryness. To the resulting white powder was added 20 mL of water acidified with 0.42 mL of
1M HCl (ca. 2 equivalents). The resulting solution was washed with 5 mL of EtOAc and 10

2 mL of diethyl ether, and freeze~dried twice. Yield: 72 mg (84%) of white powder. Purity:
91% (HPLC)

H-NMR (399.968 MHz; D,0): § 7.57 (t, 2H), 7.36 (d, 1H), 7.32(s,3), 7.27 (s, 1H), 7.25 (d,
1H), 7.19 (m, 1H), 5.17 (s, 1H, major), 5.09 (s, 1H, minor), 5.00 (dd, 1, minor), 4.38 (s,2,
3%  major), 4.20 (dd, 1H, major), 3.98 (dd, 2H, minor), 3.97 (m, 1H, major), 3.75 (dd, 1H), 2.68



29 (s, 1H, mmnor), 2.65 (m 1H mnor), 2.35 (m 1H mor), 2.12

(m 1H, mjor), 2.03 (m 1H, m nor) [err]CG-NWMR (111.581 MHz;
Derr]O (carbonyl and am dine carbons): [err] 174.5, 173.2, 172.5,172.4
Exanple 7 The sub-title compound was prepared according to nmethod

described in %&30 1) from 10 (R'S)-4-trifuoronet hyl nppgkecossi d
(0.19 g; 0.88 Fl ash chr omat ogr aphy(Si - gel ,

CHerr]Cl[err]: THF(6:4)) yielded 0.13 g (%g% of white powder.
[err]H- NMR(300 MHz; CDCl[err]): [err] 9.6-9.2 (b, 1H), 8.1 (bt, 1H,

di astereoner), 7.9 (bt, 1H, di astereoner), 7.7-7.1 (m 13 H), 5.16 (s,
11 454, (f(m***wﬁ%f‘ﬁiﬂ%f@ shinof 235 . 1 Bgiol2 L2 06 waif 200 e T, 1
(75 MHz; CDClrhinor) am di ne and carbonyl carbons (diastereoners): [err]

L3 ST fs"fembﬁéi; Mk, (apionyt angiamidis cbpas: & K572 3 184 e

nmet hod described in Exanple 1(v) from Ph(4-CF[err])-(R S)CH(OH) -
C(O-Aze-Pab(2) (133 ng; 0.23 nmmol; fromstep (i) above) to give the title
conpound as éxampl:l/\,hlte crystal line powder. Yield 77 ng (70%.
[err] H NVR(3Q0Q M., D : 1H, di astereoner/rotaner),
8.73 (m 1H, LA S HE Lae AP S2 (m 1H, diastereoner/rotaner),
7.8-7.4(m 8H), 5.46, 544 530520(S|nglets 1H,

di ast ereoner s/ rot arrers 4.96 (m 1H, di astereoner/rotaner; other

si gnal s fr om(i)Ph(% S JOHCDaAze-PeRZ) t h t he HDOS|gnaI) 4.6-4.0 (m

4 2.9-2.5 ®)

alr_nl') di ne and c@?ﬁglﬁ'we %}{2‘?2"& M%%Eﬁ‘?ﬁﬂ% %’Z‘}WM_%%@%mr 19,

173. 6, 173103, YR;8)U-tHflderométhylnthndélfcacid (0.19 g; 0.88 mmol). Flash chromatography (Si-gel,
CH,Cl,:THF (6:4)) yielded 0.13 g (26%) of white powder.

H-NMR (300 MHz, CDCL;): § 9.6-9.2 (b, 1H), 8.1 (bt, I H, diastereomer), 7.9 (bt, 1 H,
diastereomer), 7.7-7.1 (m, 13 H), 5.16 (s, 2 H), 5.07 (s, 1 H, diastereomer), 4.98 (s, 1 H,
1s  diastereomer), 4.80 (m, 1 H), 4.5-4.2 (m, 2 H), 4.1-3.5 (m, 2 H), 2.5-2.2(m, 2 H)
BC.NMR (75 MHzZ; CDCl;), amidine and carbonyi carbons (diastereomers): § 173.3, 1724,
170.3, 168.3, 164.4

(i) Ph(4-CF3)-(R . S)YCH(OH)-C(O)-Aze-Pab x HC]
20  Prepared according to the method described in Exampie 1(v) from Ph(4-CF;)<R,S)CH(OH)-
C(0)-Aze-Pab(Z) (133 mg; 0.23 mmol; from step (i) above) to give the title compound as a

white crystalline powder. Yield 77 mg (70%).

H-NMR (300 MHz D,0): 3 8.84 (m, 1 H, diastereomer/rotamer), 8.73 (m, 1 H,
2s  diastereomer/rotamer), 8.52 (m, 1 H, diastereomer/rotamer), 7.8-7.4 (m, 8 H), 5.46, 5.44,
5.30, 5.20 (singlets, 1 H, diastereomers/rotamers), 4.96 (m, 1 H, diastereomer/rotamer; other
signals from the proton overlapping with the HDO-signal), 4.6-4.0 (m, 4 H), 2.9-2.5 (m,
1H),24-2.1 (m,1 H)
BC-NMR (75 MHz; D,0), amidine and carbony! carbons (diastereomers and rotamers): 5
30 173.6,173.3,173.1,173.0, 172.9, 167.0



WD 97/ 02284

PCT/ SE96/ 00878 30 Exanpl e
8 Ph(4-0Owe)-(R S)CH(OH) - C(O) Aze-Pab x HC (1)

Ph(4-0Owe) - (R S)CH(OH) - C( O - Aze- Pab(Z) The sub-title conpound was prepared
according to NRyHeslezésd 1) from (RS) 4- nmet hoxynandel i ¢ agicgs] g;
1.0 mol . Flash chromat ography (Si-gel; EtOAc: MeCH (95:5)) yielded 27
ng (17% of white powder. Di astereonggic ratio 85:15; signals from
the major diastereonmer: 10 [err]H NVR(400 MHz; CDCl[err]): [err] 8.19 (m
1H), 7.80 (d, 2 H, 7.45(d, 2 H, 7.4-7.2 (m 7 H), 7.13 (d, 2 H,

m nor rotamer)maﬁ_g(d 2H, maj or rotarrer) 6.82 (d, 2H, mnor rotaner),
9 4 35 h

5.21 (s, a singlet at 4.89 (1 H),
4.6-4.4(m 2H) ChA-QMEHSD (0}-A2 3.2 3.55 (m 1H), 2.62 (m
1H),2.32 (m 1H) [err]C—-NIVR (100 M—lz CDCl [err]) am di ne and car bonyl
carbons: [err] 173.6, 170 3, 167 8, 164 6 15 (i)

Ph( 4- OWe) - ( R, S Ha@A-OMe-R.SYCHIOR Ze-PabZ) The title conpound was

prepared accor |ng to nmethod described in anpl e, 1(v), 0

Ph( 4- Ove) - (R, S)lb® m@mﬂm&m@%ﬁ%ﬁ)hep (i)
above). Yield meﬂqu%aflmh %ﬁf/@o

rati o 85:15; signa rom maj%w I as tereomrﬁoﬂh@-ﬁm&%ﬁw

Derr]O: [err](95‘5)jyiél&dﬁlm§ﬂ7°/o%f5vlite@o(vdu 4H), 7.18 (d, 2H, rotamner),
6. 97 (d, 2 H rotamer), 6.9-6.85 (m 2H, rotaner), 5.19(s, 1H,
rotaner), 5. 14 (s, 1H, rotaner), 5,01 (m 1H, rotaner), 4.76 (m 1H

rotaner), 4. 48 fisgerddiheric futid 88:15; difels fréth e it Aastredier:Si N0l ets at
3.78,3.77 (3H)), 2.73 (m 1H rotaner), 2. 46( 1H, rotamer), 23-2.0(m

1H) [ err | CHANMRIS00WMEZ CPGb) mnmmldi)nm«dz AR () 2 ﬂuehz(m,'lﬂ),
(rotamers). 17 th @ 7n mifior tothmen)-6.90 (d, 2 H, niajot rotames, 6:82 (&, FH; rtinor rotamer), 521
PCT/ SE96/ 00878 (s, 2 H), 4.9-4.85 (m, 2 H; thereof a singlet at 4.89 (1 H)), 4.6-4.4 (m, 2 H), £02 (m, 1 H),

3.81 (s, 3 H), 3.55 (m, 1 H), 2.62 (m, 1 H), 2.32 (m, 1 H)

BC.NMR (100 MHz; CDCl,) amidine and carbonyl carbons: 8 173.6, 170.3, 167.8, 164.6

15

(ii) Ph(4-OMe)-(R.SYCH(OH)-C(O)-Aze-Pab x HC]

The title compound was prepared according to method described in Example 1(v) from

Ph(4-OMe)-(R,S)CH(OH)-C(O)-Aze-Pab(Z) (27 mg; 0.05 mmol; from step (i) above). Yield

15 mg (68%) of white powder.

Diastereomeric ratio 85:15; signals from the major diastereomer:
H-NMR (400 MHz; D,0): 8 7.7-7.6 (m, 2 H), 7.5-7.3 (m, 4 H), 7.18 (d, 2 H, rotamer), 6.97
(4, 2 H, rotamer), 6.9-6.85 (m, 2 H, rotamer), 5.19 (s, 1 H, rotamer), 5.14 (s, 1 H, rotamer),
5.01 (m, 1 H, rotamer), 4.76 (m, 1 H rotamer), 4.48 (s, 1 H), 4.3-3.7 (m, 7 H, thereof 2
25 singlets at 3.78, 3.77 (3H)), 2.73 (m, 1 H, rotamer), 2.46 (m, 1 H, rotamer), 2.3-2.0 (m, | H)
3C-NMR (75 MHz, D,0), amidine and carbonyl carbons (rotamers): 5 175.5, 174.1, 173.3,
173.1, 167.1,167.0



Ph(4-OH) - (R S)CH OH) - C( O - Aze- Pab x HCI 5 The sub-title conpound was
prepared according to the nethod described in Exanple 3(i)

from R, S)-4-hydroxymandelic acid (0.34 g; 2.0 mmol ). Fl ash chronat ography
(Si-gel, Et OAc/EtOH 9/1) yielded 0.18 g (17%. [ err] H NVR(400
MHz; CDCl [err|woshms®d 7- 70 (d, 2H, mnor diastereoner/rotanesgysededesds 2H,
10 mjor diastereoner/rotaner), 7.5-7.0(m 7H), 6.82 (d, 2H, mgjor

di ast ereoner/rot aner), 6.67 (d, 2H, rm8inor di astereoner/rotamner), 6.43
(d, 2H, major diastereoner/rotaner), 5. 30, 5.26,5.22,5.21(singl ets,
2H, di astereoners/rotanmers), 4.954.8 (m 2H), 4.15-4.05(m 2 H) ,

4.0-3.7 mzmpleg?ZS m2 15
(||)Ph(4(C]—I) (R, S) CH .0 ( H) [

The sub-title conmpound was

prepar ed accosdi NdB AR %G | 0 Exanpl e 1(v) from
Ph(4-0H) - (R, S)CH(O—l) C(O) Aze Pab(Z) (94 ng; 0.18 mmol; fromstep (i)
above). Yield: 37 ng (49% of white povvder 20 [err] H NMR(600 I\/Hz;

Derr]O: [er()m

T
di ast o correr | Fo8 Wﬁﬁ‘éﬁ%‘na@’d@ﬁﬁ% ?F?Z‘“?'S" Pl Siall ||

t he HDO- si gnaEQOAZEtOHI9A ) giekled (.18 )(17%). 77(m 1H, di astereoner/rot aner),
2.62 (m 1H, di astereoner/rotaner), 2.49 (m 1H,
di astereoner/rotaner), 2.3-2.1 (m 1H) [err] G NMR(75 MHz; Dlerr]O),

anmi di ze and chy, r@ﬁdif‘ $QW,W¢WMVT &,\OH’W 02284

SME (oL
175.9, 174. 8, 1743 1733, 173. 2, 17
PCT/ SE96/ 0@)87mord|astereomer rotamer),75-70(m,7H),682(d,2H major diastereomer/rotameg)p

6.67 (d, 2 H, minor diastercomer/rotamer), 6.43 (d, 2 H, major diastercomer/rotamer), 5.30,
5.26, 5.22, 5.21 (singlets, 2 H, diastereomers/rotamers), 4.95-4.8 (m, 2 H), 4.15-4.05 (m, 2
H), 4.0-3.7 (m, 2 H), 2.7-2.5,(m,2 H)

15 (i) Ph(4-OH)-(R SICHOH)-C(O)-Aze-Pab x HCI
The sub-title compound was prepared according to the method described in Example 1(v)
from Ph(4-OH)~(R,S)CH(OH)-C(O)-Aze-Pab(Z) (94 mg; 0.18 mmol; from step (i) above).
Yield: 37 mg (49%) of white powder.

» 'H-NMR (600 MHz; D,0): § 7.76, 7.72, 7.71, 7.68, 7.52, 7.47, 740, 7.35, 7.25, 7.19, 7.11,
6.97, 6.82, 6.76, 6.73, 6.71 (doublets, 8 H, diastereomers/rotamers), 5.19 (s, 1 H,
diastereomer/rotamer), 5.17 (s, 1 H, diastereomer/rotamer), 5.14 (s, 1 H,
diastereomer/rotamer), 5.01 (m, 1 H, diastercomer/rotamer), 4.88 (m, 1 H,
diastereomer/rotamer; other signals from the same proton overlapping with the HDO-signal),

2 4.6-3.8(m, 4 H), 2.77 (m, 1 H, diastercomer/rotamer), 2.62 (m, 1 H, diastereomer/rotamer),
2.49 (m, 1 H, diastereomer/rotamer), 2.3-2.1 (m, 1 H)
13C-NMR (75 MHz; D,0), amidine and carbony! carbons (diastereomers and rotamers): 5
1759,174.8,174.3, 1733, 1732, 1729, 167.1



Exanpl e 10 Ph-CH err]-(R CH OH)-C(O) - Aze- Pab x HC

(i)Ph-CH err]-(R)CH(OH) -C(O) - Aze- Pab( 2) 5 The sub-title conpound was
prepared according to nethod described in Exanple 3(ii) from

(R) -phenyllactic acid (0.25 g; 1.5 mmol . Flash chronat ography (Si-gel,

CH err] d [ err]: TibloSethsd yiel ded 0.28 g (369%. PCT/SE96/00878
[err] HHNMR(500 WMHz; CDCl[err]):[err] 819 (m 1H), 7.72 (d, 2 H, 7.43 (d,
2H), 7.4-7.1 (m 10H) 10 5.19(s, 22, 4.73 (m1H), 4.45-4.25 (m
2H), 4.19 (m 1H), 3.86 (m 1H), 3.18 (m 1H), 3.0-2.9(m 2H), 2. 42
(m 1H), 2.14 (m 1H) ' [err] G NVMR(125 MHz; CDCl [err]), am dine and
carbonyl carbongxahpled® 174.5, 170 2, 167.9,164.3 -

(ti)Ph-CH err] - ‘

was prepared ac&ihd ARSI A OBAARELEA| hbed i n Exanple 1(v) from

Ph-CH err] - )CH(O—l) C(O) Aze Pab(Z) (0 22 g; 0.43 mml; fromstep (i) above)
to yield 101. 5 ng (5799 of white powder.

[err]H-Nl\/R(600 Ph-CHL4RICHIDHNC(D)-AZe-Pab(ZY H, major rotamer), 7.62 (d, 2 H,
m nor rotamer), 7 4(m 2

rotanmer), 4. -'fl(ﬂ“ﬂh‘mkﬁf’ﬂp ot 4 %&H&OM%?%

1H _minor rot agﬂ()lpheﬂylﬁﬂuc(ﬁdrg%g‘ll %xﬁomldﬂ)ehr&aﬁ%mﬁ:ﬂs (Stight, CHCLTHF (64)

15 The title conmpound

3.05-2.95 (m major rota 9-2.7 (m 2H, m nor rotaner)

(m 1H, m nor yleldedomgl(wﬁ)crer) 2.5-2.3 (m 1H, mpjor rotamer), 2.3-2.1
(m 1H) [err]CGNVR(75 MHz; Dierr]O, amdine and carbonyl carbons
(rotaners): [err] 175.9,175.0,173.7, 25 173.2,167.1, 166. 8

30 'H-NMR (500 MHz; CDCl,): & 8.19 (m, 1 H), 7.72(d, 2 H), 7.43 (d, 2 H), 74-7.1 (m, 10 H),

10 5.19(s, 2 H), 4.73 (m, 1 H), 4.45-4.25 (m, 2 H), 4.19 (m, 1 H), 3.86 (m, 1 H), 3.18 (m, 1 H),
3.0-2.9 (m, 2 H), 2.42 (m, 1 H), 2,14 (m, 1 H)
13C-NMR (125 MHz; CDC,), amidine and carbonyl carbons: 5 174.5, 170.2, 167.9, 164.3

(ii) Ph-CH,~(RICH(OH)-C(0)-Aze-Pab x HCl _

15 Thetitle compound was prepared according to the method described in Example 1(v) from
Ph-CH,~(R)CH(OH)-C(O)-Aze-Pab(Z) (0.22 g; 0.43 mmol; from step (i) above) to yield
101.5 mg (57%) of white powder.

'H-NMR (600 MHz; D,0): 3 7.73 (d, 2 H, major rotamer), 7.62 (d, 2 H, minor rotamer), 7.5
2  7.4(m,2H), 7472 (m, 5 H), 7.10 (m, 2 H, minor rotamer), 4.71 (m, 1 H, major rotamer),

4.5-4.4 (m, 2 H), 4.34 (m, 1 H, minor rotamer), 4.14 (m, 1 H), 4.03 (m, 1 H), 3.53 (m, 1 H),

3.05-2.95 (m, 2 H, major rotamer), 2.9-2.7 (m, 2 H, minor rotamer), 2.65-2.5 (m, 1 H, minor

rotamer), 2.5-2.3 (m, 1 H, major rotamer), 2.3-2.1 (m, 1 H)

BC-NMR (75 MHz; D,0), amidine and carbony carbons (rotamers): 5 175.9, 175.0, 173.7,
2 173.2,167.1,166.8
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Ch-(R)CH(OH)-C(O) - Pi c- Pab (i) Boc-Pic-OH 5 Prepared according to

M Bodanszky and A. Bodanszky (The Practise of Pepide Synhesis",

Spi nger - Ver| ag HF i nstead of dioxan as solvent. l&i‘.ﬁm:m
NVR( 300 MHz; Cng[%h i% [err]5.0-4.8 (brd, 1H),4.0(brs, 1H),3.0

1H220(d 1H) 1.65 (m 2H), 1.5-1.3 (s3+m 13H) 10 (i)

Boc--Pi c- Paz(2) The sub-title conmpound was prepared according to the
nmet hod described in Exanpl e 1(ii) above from Boc-Pic-OH (2.02g; 8.8
nol ; from st egxh above) yielding 1.599 (44%. - 15 FAB-MS mz 495( MW
1)[err] err| H NVR 400M—Iz CDCl[err]): [err] 7.83 (d, 2H), 7.43 (d,
2H), 7.36-7. 11 Unh8)GHEIOM (Rie-Palnt) | 5.20(s, 2H), 4.81-4.72 (m 1H),
4.61-4..34 (m 2H), 410390(m 1H),2.79-2.64 (m 1H), 2.36-2.25 (m

1H),1.7-1.3 (m 14H) 20 (iii1) HPic-Pab(2Z2) x 2 HCA Boc- Pi c- Pab( 2)
(1.59 5; 3.25 @yPoc-Pic-OH step (ii) above) was dissolved in 100 nL of EtOAc
saturat'ed with HCI The reactlon m xture was_ evaporated after half an hour

to give thesti {Prepared acoording toM Bodanselen and A.Bodangzky (T he Fractise of Peptide/Sypthesisiy 5
(7M6:J3r %)BEEH 7&?@?#’@%%&%?%& g;;]teZn ggnggre(ZjH)at [err]
4.59,2H), 4.03 (dd, 1H),3.52 (bd,1H, 3.10 (dt,1H), 2.29 (dd, 1H), 30
2.08-1.61 (m 5|i?-lNMR(300Nﬂ-Iz;CDCl,):85.O—4.8(brd,lH),4.O(brs, 1H), 3.0 (br's, 1H), 2.20 (d, 1H),

1.65 (m, 2H), 1.5-1.3 (s +m, 13H)

10

(i) Boc-Pic-Pab(Z)

The sub-title compound was prepared according to the method described in Example 1(ii)

above from Boc-Pic-OH (2.02g; 8.8 mmol; from step (i) above) yielding 1.59g (44%).

1s FAB-MSm/z495(M+1)

'*H NMR (400 MHz; CDCl,): & 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)

(iii) H-Pic-Pab(Z} x 2 HC]

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.

FAB-MS m/z 395 (M +1)"
'H NMR (300 MHz; D,0): 8 7.82 (d, 2H), 7.63-7.41 (m, 7H), 5.47 (s, 2H), 4.69-4.49 (AB-

system centered at 8 4.59, 2H), 4.03 (dd, 1H),3.52 (bd, 1H), 3.10 (dt, 1H), 2.29 (dd, 1H),
30 2.08-1.61 (m, 5H)
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(iv) HPic-Paz(2) The sub-title conmpound was generated by dissol ving

t he di hydrochloride fromstep (iii) above in 2M NaCH fol | owed by
extraction with [err] and evaporation of the organic Réﬁ?fs
The sub-title co‘grr?%un was prepared according to the nethod deartlg'.rﬁe I'n
Exanple 3(iii) from (R) - hexahydromandeljc acid (0.152 g; 0.96 mmol)
and H Pic-Pab(2)(0.417 g; 1:06 10 mmol; fromstep (iv) above). Flash
chromat ography (Si gel, first EtOAc:toluene (3:2), then Et OAc) vyi el ded
90 ng (189%. [err] HHNMR(300 WHz; CDCl[err]): [err]7.82 (d, 2H),
7.5-72 (m 7H), 63 (t, X part of ABX-system NH) 5.21 (s, 2H) 5.14
(d, 1H), 4.46 (@Bﬂ:!;uﬂahﬁ) 4.26 (apparent s, .61 (bd, 1H) 15

iy fert %%gww@mmwaw o

174.8, 170. 3, Idbévéin2MINAOH fSllowed by extraction with CHELS,'ahd bVapbrefidn ofithe bighnicc HO

The title conpound was prepared according to the nmethod described I'n
Exanpl e 1(v)$ f reoivent Ch-(RCH(OHC(O-Pic-Pab(z) (from59ng; 0.11 mol ;

fromstep (v) above) yielding 19 nmg (40% . FAB-M5S mlz 401(M +
Derr] [err] H NVR(300 MHz; "Dlerr] O the spectrum was corrpllcated due
to rotaners: [e(iv)mmmmmm'aj or and m nor rotamner, 7.58(d,

o 61 Sy e s eyl i mmw@fe%?@m
(1EI§ 2.0- OQSOEWMM@%XI?WW&? am I ne gozﬁigrcé onyI

carbons at jeer rinmbl Frofifstep (B') ayvie)s Flasischromatography (Si gel, first EtOAc:toluene (3:2), then
 EtOAC) yielded 0 mg (18%).

H-NMR (300 MHz; CDCl,): 8 7.82 (d, 2H), 7.5-7.2 (m, TH), 6.63 (t, X part of ABX-system,
NH), 5.21 (s, 2H), 5.14 (d, 1H), 4.46 (ABX-system, 2H), 4.26 (apparent s, 1H), 3.61 (bd,1H),
15 3.52 (bd, 1H), 3.06 (dt, 1H), 2.30 (bd, 1H), 1.92-1.0 (m, 14H), 0.95-0.8 (m, 1H)
13C-NMR (75 MHz; CDCl,) amidine and carbonyl carbons: 5 174.8, 170.3, 167.8 and 164.6.

(vi) Ch=(RYCH(OH)-C(Q)-Pic-Pab x HCI

The title compound was prepared according to the method described in Example 1(v) from
20 Ch-(R)CH-(OH)C(O)-Pic-Pab{Z) (from 59 mg; 0.11 mmol; from step (v) above) yielding 19

mg (40%).

FAB-MS m/z 401 (M +1)"
H-NMR (300 MHz; D,0) the spectrum was complicated due to rotamers: & 7.91-7.72 (m,
25  major and minor rotamer, 2H), 7.58 (d, minor rotamer,2H), 7.53 (d, major rotamer, 2H), 5.17
(apparent bs, major rotamer, 1H), 4.66-4.28 (m, 3H), 3.96 (bd, major rotamer, 1H), 3.26 (bt,
major rotamer, 1H), 3.05-2.88 (m, minor rotamer, 1H), 2.39-2.20 (m, 1H), 2.0-0.75 (m, 16H)
BC-NMR (75 MHz; MeOD) amidine and carbony! carbons at 5 175.86, 173.20, 168.53
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Exanpl e 12 (i) Ch-CHerr]-(RCHOH-(OOHS5 A solution of
pheylactic acid (2.57 g) and rhodiumon alumna (0.75 g) in MeOH (170 nL)
was hydrogenat eggieh rr]-atnmosphere at 3 atnospheres for 2 devyseediiugrs
m xture was filtere t hrough hyfl o and evaporated to dryness to give
the product in quantitative vyield. l3§rr] H-NVR (400 MHz; CDC [err]):
[err]4.23 (bdd, 1H), 3.24 (apparent s, OH), 1.68 (bd, 1H), 1. 63- 10 1.43
(m 6H), 143-1.31 (m 1H), 1.21-1.0 (m 3H), 0.95-0.75 (m 157 ng (0.91
nol ) 2H) m{g sub-title conmpound was prepared according to the
nmet hod describ anpl e 1(|v) from H Pic-Pab(z) x 2 HO (353 ny;
0.76 mol ; se % pPabx E

Ch- CH[e-rr] (R)CH-(

COOH( 157 ny;

0 91 rrrml fromstep (i) above). The
product was flash chr omat ogr aphed ( Si gel, Et CAc: tol uene (7:3))
yi el ding 92 : NVR (300 MHz; CDCl[err]): [err] 7.72
(d, 2H), 7. 46- m NH), 5.18 (s, 2H), 5.07 (d, 1H)),

411.H;15 (2 8d 21514)5 gmmuﬁmmm(zﬁz?mm%nmgbmu(o ﬁmm?e%lg(gw)(
3H) [err]@%ﬂ?’%ﬁh@ﬁ&ﬁ% Mﬁ%’%ééé)ﬁbﬁi@’é% Bras, il rr]m

Ch-CI—l[err]-(R)CI—l( C(O) Pic- PabeCI 2%1 The title corrpound was
prepared according to the nethod described in Exanple 1(v) above from

1) G i s 08, 5. 34 sl ot £ G

10 143 (m,6H), 143-1.31 (m, IH), 1.21-1.0 (m, 3H), 0.95-0.75 (m, 157 mg (0.91 mmol) 2H)

(i) Ch-CH,-(RYCH(OH)-C(O)-Pic-Pab(Z)
The sub-title compound was prepared according to the method described in Example 1(iv)
from H-Pic-Pab{Z) x 2 HCI (353 mg; 0.76 mmol; see Example 11(iii) above) and

15  Ch-CH,-(R)YCH-(OH)}-COOH (157 mg; 0.91 mmol; from step (i) above). The product was
flash chromatographed (Si gel, EtOAc:toluene (7:3)) yielding 92 mg (22%).

H-NMR (300 MHz; CDCL): 3 7.72 (d, 2H), 7.46-7.1 (m, 7H), 6.90 (t, NH), 5.18 (s, 2H),
5.07 (d, 1H), 4.45 (bd, 1H), 4.37 (d, 2H), 3.73-3.47 (m, 2H), 3.10 (bt, 1H), 2.24 (bd, 1H),
2 2.15-2.0 (m, 1H), 1.90 (bd, 1H), 1.80-1.05 (m, 12H), 1.05-0.75 (m, 3H)
3C.NMR (75 MHz; CDCl;) amidine and carbony! carbons: 5 175.88, 170.43, 168.04 and
164.58.

(iii) Ch-CH-(RYCH(OH)-C(O)-Pic-Pab x HC]

25 The title compound was prepared according to the method described in Example 1(v) above
from Ch-CH,-(R)CH(OH)-C(O)-Pic-Pab(Z) (62 mg; 0.113 mmol; from step (ii) above)
yielding 47 mg (92%).

FAB-MS m/z 415 M+ 1)"
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[err] HNVR (300 MHz; Dferr]O the spectrum was corrpllcated due to rotamers:
[err]7.85-7.71(m maj or and m nor rotaner, 2H), 7.56 (d, m nor

rotanmer, 2H), 7. flox2gf@j Or rotanmer, 2H), 5.12 (apparent ,BW
rotanmer, 1H), 4.5%%§4. 25 (m 3H partly hidden by Herr]O, Bé{ maj or
rotamer, 1H), 3.24 (bt, major rotaner, 1H), 38.89 (bt, m nor rotamer

2.25 (m 1H, 1.92- 5 0.82 (m 17H), 0.60-0.40(m nrmjor rotamer, 1H)
[err]CGNVMR(75 MHz; Dierr]O am dine and carbonyl

b t - Lcated Hoe tod6tamers: S99 13
C o8 2T NMR G M 0 e wes bl it wdmer: 3 7S£

m) was cool ed mwnﬂmmémdﬁﬁd@mambﬁ&ﬁOﬁnwmmm 12

St 7rod at - 1ocpieiBs it vy S B el 36 ol iRl b 6BCT, 3048 .

and the mi xt ur epofiivier, rszm:e G @tamer, 1HJ, Q@Wmmmmzsfﬁh%%l%-
reaction m xture was su se ue y evaporated to yield 16 0% of

the title cofrpo@®B2i(m, 17H),0. Qq:mmmmvm cDCl [err]): [err]5 12524

(1) R (G ove) CEMIR S Vetg it s B o cafbmpniion(3 7210, 75 88

according to the73070t6724 e descri bed in Exanple 1(ii) from
R(-)-[err]-nethoxyphenyl acetic acid (0.60 g; 3.6 mmol) and H Aze- Ove X
HC (0.55 g, 25 3.6 mol, fromstep (i) above) yielding 0.32 g (349%.

[err]H NNR(4OOZW[err]): [err]7.29-7.48(m 5H), 4.71-5.08(m 2 H),
3.92-4.31 (m , .3.69-3.83 (m 3H), 3.19-3.46 (m 3H), 2.13-2.65

(m 2H. 1o

(i) H-Aze-OMe x HC]
MeOH (200 ml) was cooled to -40°C under an argon atmosphere. Thxonyl chloride (47.1g;
0.396 mol) was added dropwise and the reaction mixture was stirred at -10°C for 35

15 minutes. H-Aze-OH (10.0 g; 0.099 mol) was added and the mixture was stirred at room
temperature overnight. The reaction mixture was subsequently evaporated toyield 16.1 g
(100%) of the title compound.

H NMR (400 MHz; CDCL): 8 5.12-5.24 (m, 1 H), 4.08-4.29 (m, 2 H), 3.84 (s, 3 H), 2.65-
2 2.87(m,2H).

(ii) Ph-(RYCH(OMe)-C(Q)-Aze-OMe

The subtitle compound was prepared according to the procedure described in Example 1(ii)

from R(-)-a-methoxyphenyl acetic acid (0.60 g; 3.6 mmol) and H-Aze-OMe x HC1 (0.55 g,
25 3.6 mmol, from step (i) above) yielding 0.32 g (34%).

'H NMR (400 MHz; CDCLy): § 7.29-7.48 (m, 5 H), 4.71-5.08 (m, 2 H), 3.92-4.31 (m, 2 H),
3.69-3.83 (m, 3 H), 3.19-3.46 (m, 3 H), 2.13-2.65 (m, 2 H).
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(i) Ph-(RCH OWw)-C(O -Aze-H To a sol ution of

Ph- (R) CH(OWe) - C( O - Aze-OMve (0.32 g; 1.2 nmmol; fromstep (ii) above) in
THF(10 M) a sq;dgghg?‘of | it hi um hydr oxi de rmnohydrat e(0.071 gsi0087! )
in Herr]O ( ) was added. The reaction m xture was st?ﬁéﬁ for 3 h
and was subsequently 5 evaporated. The gesidue was dissolved in Herr]O
and was extracted with toluene. The pH of the Herr]O | ayer was

adj usted to 3 with aqueous HC fol l owed by an extraction with ethyl
acetate (4 ti ¥gHPh-(RICHANLL-C8N. 001 C | ayer was evaporated to yield 0.28
g (92% of the I'tTe conpound. 10 err]H NMR(300 WMHz; CDCl[err]):

[err] 7.30-7.3® &solutionigf Ph IME)-C(0)-Alzey m(&&gsxzmo),ﬂom@tep(u)abom)%
2 3.4Q

s B R ci a@&é&% @ng‘.&m%ﬁ.ag mpnohydrate (0071 % 17 WD B BQ - o

according to (§mipiscasiuL A VRs MR8 S0 s Vs sibsbiudipaD(2)

HCl (0.-36 0 mmol ) and Ph- CH O -Aze-OH (0. 25
froﬁn st epg(n | mmé)mmydu%wvgm)w@mw(m&g\unWm ThepHof

5 1|7 2 150 gt s 10 ity adps i iy el elfnion B ey

2H) 4.15 (m 2 idberatd (Blimes). Thelcombifie otgarielayéirasievigorated tolyibld 0.28 g (92%) ofthe
(v) Ph- (R) CH( Owe C(O) Aze-Pab x HC The title conpound was prepared
according to H’B@l’ﬂwcrl bed in Exanple 1(v) from Ph-

(R CH OW)-C(O -Aze-Pab(2) (0.15 g 0.29 mol; fromstep (iv) above) vyielding
50.4 ng 25 (41% as a white powder. [err] H NVR(400 MHz; CD[err] OD;

the [e T ] :hygﬂﬁmoo\m{zampes matlwi;ao. (m, 5;}9;7 agﬁ 1gr(mm Hg,e4 80 (7s 1 m,mzm- at e
‘ﬁ,)'efe7f’4_s‘7:fjrle 4%5 62 iP5 90, T052. 968 'sb (ml 51! (m 28, 7. (m

(iv) Eh-(RICH(OMe)-C(Q)-Aze-Pab(Z)

The sub-title compound was prepared according to the procedure described in Example 1(ii)
15 from H-Pab(Z) x HCI1 (0.36 g; 1.0 mmol) and Ph-CH(OMe)-C(0)-Aze-OH (0.25 g; 1.0

mmol; from step (iii) above) to yield 0.39 g (76%) as a white powder.

'H-NMR (400 MHz; CDCL,):6 8.29(m, 1 H),7.77(d,2H),745(d,2 H), 74-7.2(m, 10 H),
5.22 (s, 2 H), 4.93 (m, 1 H), 4.69 (s, 1 H), 4.44 (m, 2 H), 4.15 (m, 2 H), 3.35 (s, 3 H), 2.69
20 (m1H),242(m, 1 H)

(v) Ph-(RYCH(OMe)-C(Q)-A2z-Pab x HC]

The title compound was prepared according to method described in Example 1(v) from Ph-

(RYCH(OMe)-C(O)-Aze-Pab(Z) (0.15 g; 0.29 mmol; from step (iv) above) yielding 50.4 mg
s (41%) as a white powder.

'H-NMR (400 MHz; CD,OD; the a-hydrogen of Aze and the benzylic hydrogen from the
mandelate were obscured by the CD;OH-signal): 5 7.8-7.6 (m, 2 H), 7.6-7.4 (m, 2 H), 7.4-7.1
{m, 5 H), 4.6-4.4 (m, 2 H), 4.3-4.0 (m, 2 H), 329 (s, 3 H), 2.7-2.5 (m, 1 H), 2.4-2.1 (m, 1 H)



(m 5H), 4.6-4.4(m 2H), 4.34.0 (m 2H), 3.29 (s, 3H), 2.7-2.5 (m 1H),
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38 5 The sub-title compound was prepared according to the nethod
described in Exanple 3(ii) from (R S)-3-nmethoxymandelic acid (270 ny;

1.5 mmol) yield ng (43%; di astereoneric ratio 1:

FAB-MS niz 531 r] 10  [err]H NWR (400 Mi: CDCI[err]%?”F%’r‘Pf' 14
(m 1H, diastereoner),7.87 (m 1H, diasterggner), 7.8- 7.0 (m 10H),
69-6.7 (m 3H), 5.16 (s, 2H), 4.96 (s, 1H, diastereoner), 4.88 (s, 1H,

di astereoner),4.57 (m 1H),4.4-4.2 (m 2H), 4.05-3.9 (m 1H), 3.71(s, 3H,

di asterorrer), 1H, diastereoner) 3.66 (s, -3H, diastereoner), 3.58
(m 1H, I as ereorrer) 2.5-2.35 (m 1H), 2.32 (m 1H, di astereoner),
2.20 (m 1H, dPl3iOMede (e gePAoIUD0 MHz; CDCl[err]) am di ne and
car bonyl carbons (dlasteroners) [err] 173.9,173.0, 170.5, 170. 4,

168.3, 168.2, 164.5. (ii)Ph(3-0Owe)- (R S)CH(OH) - (O - Aze-Pab X HOl
The title conpgysidh g IR ‘E'-j.m).l“m AlelWhbiy the met hod described in
Exanpl e 1(v) from ‘ C CO) Aze-Pab(Z) (230 nyg; 0.43
mol ; fromste‘mg(subaidempoundwaypmpdedmcoﬂﬁlggo Tiethoil describediin Example 3(ii)

Di ast t FAB-
Lorr] b VR, 4008k Symnsthosymandsle g (010 13 ot isllog 4B me 91 e <)
and sone 25 img r]7671(m5H) 6.9-6.6 (m 3H), 5.2-4.7

(m 1-2H), 4.4-3.7 (m4-5H), 3 63 (s, 3H, di astereoner/rotaner), 3.55
(m 3H, diastereoner/rotaner), 2.5-2.3 (m 1H)22-2.0 (m 1H) .

Gt bons( o et AR R SMED 07 717555 !

._ 10 'H-NMR (400 MHz; CDCl,): § 8.14 (m, 1H, diastereomer), 7.87 (m, 1H, diastereomer), 7.8-
7.0 (m, 10H), 6.9-6.7 (m, 3H), 5.16 (s, 2H), 4.96 (s, 1H, diastereomer), 4.88 (s, 1H,
diastereomer), 4.85-4.7 (m, 1H), 4.4-4.2 (m, 2H), 4.05-3.9 (m, 1H), 3.71 (s, 3H,
diastereomer), 3.71 (m, 1H, diastereomer), 3.66 (s, 3H, diastereomer), 3.58 (m, 1H,
diastereomer), 2.5-2.35 (m, 1H), 2.32 (m, 1H, diastereomer), 2.20 (m, 1H, diastereomer).

15 C-NMR (100 MHz; CDCl;) amidine and carbonyl carbons (diastercomers): 5 173.9, 173.0,
170.5, 170.4, 168.3, 168.2, 164.5.

(i) Ph(3-OMe)-(R . SYCH(OH)-C(Q)-Azz-Pab x HC]

The title compound was prepared according to the method described in Example 1(v) from
20  Ph(3-OMe)-(R,S)CH(OH)-C(O)-Aze-Pab(Z) (230 mg; 0.43 mmol; from step (i) above)

yielding 126 mg (67%) of product. Diastereomeric ratio 1:1.

FAB-MS m/z 397 M+1)"
H-NMR (400 MHz; D,0; complicated due to (diastereomers/rotamers) and some
2s  impurities): 3 7.6-7.1 (m, SH), 6.9-6.6 (m, 3H), 5.2-4.7 (m, 1-2H), 4.4-3.7 (m, 4-5H), 3.63 (s,
3H, diastereomer/rotamer), 3.55 (m, 3H, diastercomer/rotamer), 2.5-2.3 (m, 1H) 2.2-2.0 (m,
1H).
BC.NMR (75 MHz; D,0) amidine and carbonyl carbons (diastereomers/rotamers): 5 175.8,
1754,174.8,174.6, 168.5.
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Exanpl e 15 Pb(3-Me)- (R S)CH(OH) -C(O -Aze-Pab x HOAc

(1)(R S)-3-Methyl mandelic acid 5 A m xture of 3-nethyl benzal dehyde (12.0
g; 0.1 nol) an W&trlethylamm um chloride (1.23 g; P?E%Q ) in
CHC [err] (16 was stirred at 56C. A solution.of NaOH g)rn
Herr]Q(25 m) was added dropw se to the mggture. Wen the addition was
conpleted the reaction m xture was stirred for 1 h. The reaction mxture
was diluted with Herr]O (to give 400 m) and extracted with diethyl
ether (3 x 50 1 pH of the m xture 10 was adjusted to 1 with
Herr]Sqerr] Wfollomd by an extractlon with diethyl ether (6 x 50
m). The conbiBh3:Me}RIICH(CH-C(0PAZePAbXHOMEST err]) and evaporated. The
crude product (11.6 g) was recrystallized fromtoluene to give 8.47 g
(519 of the title conpound. LCGCMS nmfz 165 (M- 1); 331 (2M1) 15
[err]H NI\/R(GQQ ki AvindoBlicdsd ] 7.10-7.28 (m4 H), 5.08 (s, 1H),

2.32 (s, 3H). . e sub-title conPound was prepared according to the
net hod descrlb’emxmremfémtbylwhyde lﬂshﬂlmoﬂ)amgﬁwh;l pihylapmaonimuci d

(Lgf/é rﬂ;z 515%9= ?ﬂ!ﬁ&f-}’(m&) ﬁ‘lﬁ;(ﬁ,ﬁld' nMa%O@WofNaOH

8.11- 8 2
b8 . 00 (i B B O @5 nilf i tied ZW.) O e o e ion o ) (m 2

H, 2.27-2. 38@@ m&emonmmmﬂqﬂrf hvThe reactipuigticpyye wasfiluted avithah  x
HOAC H,0 (to give 400 ml) and extracted with diethyl ether (3 x 50 ml). The pH of the mixture

10 was adjusted to 1 with H,SO, (conc.) followed by an extraction with diethyl ether (6 x 50
ml). The combined organic layer was dried (MgSO,) and evaporated. The crude product
(11.6 g) was recrystallized from toluene to give 8.47 g (51%) of the title compound.

LC-MSm/z165(M-1), 331 2M - 1)
15 'HNMR (600 MHz; CD;0D): 5 7.10-7.28 (m,4 H), 5.08 (s, 1 H), 2.32 (5,3 H).

(i) Ph(3-Me)-(R.SYCH(OH)-C(O)-Aze-Pab(Z)

The sub-title compound was prepared according to the method described in Example 3(ii)

from (R,S)-3-methylmandelic acid (0.22 g; 1.3 mmol; from step(i) above) yielding 0.37 g
20 (54%).

LC-MSm/z515(M +1)"

'H NMR (400 MHz; CDCl,): & 8.11-8.21 (t, NH), 6.97-7.89 (m, 13 H), 5.18-5.24 (m, 2 H),

4.83-5.00 (m, 2 H), 4.37-4.58 (m, 2 H), 3.50-4.11 (m, 2 H), 2.39-2.71 (m 2 H), 2.27-2.38
2s (m,3 H)

(i) Ph(3-Me)-(R.SICH(OH)-C(0)-Aze-Pab x HOAc

A mixture of Ph(3-Me)-(R,S)CH(OH)-C(0)-Aze-Pab(Z) (0.105 g; 0.20 mmol; from step

(ii) above), acetic acid (0.012 g, 0.20 mmol) and PA/C (5%, 0.14 g) in ethanol (12 ml) was
30  hydrogenated at atmospheric pressure for 6 h. The reaction mixture was filtrated and the



A mxture of Ph(3-Me)-(R S)CH(OH)-C(O) - Aze-Pab(Zz) (0.105 g; 0.20 nmol; from
step (ii) above), acetic acid (0.012 g, 0.20 nmmol) and Pd/C (5% O0.14
g) in ethanol (12 m) was 30 hydrogenated at atnospheric pressure for 6 h.
The reaction mxture was filtrated and the WD 97/ 02284

PCT/ SE96/ 00878 ,sﬁgsmr,s
filtrate was evapor% The crude product (97 ng) was dissol vpé'g In Herr]O
and freeze-dried resulting in a stickyggroduct. The product was

di ssolved in HOAc and was freeze-dried again w thout any inprovenent.
The product was dissolved in Herr]O filtered through a HPLC-filter
and was freeze-fiifrhes vas 126 e erde Brodudt (97 i) we dissblved in 150 ammanea
LCGMS mz 381(M+ 1)[err [err]H NI\/R(400 mE‘i[lerr]c‘)l [err]
6.89-7.72 (m Sequlting ing sticky praduct. S¥he produptwas dissolved i can

((:Ilrjne tZI(;D di gsggrmmm%wmg} R%%%%b%%&%%at ed

181.21, 175.43 mﬁﬁ&ma%%mmﬁdzm;ma&sm (76%) of:hé title compound.
Ph(3-CEt) - (R S)CH(OH) - (O - Aze- Pab x HOAC 15 (i) (R S)-3-Ethoxymandelic

acid (R, S)-3-hydroxymandelic acid (0.712 g; 4.236 mmol) was di ssol ved
I n acetonitriI}é‘%%}?”lmfd;[err]CQerr](z 34 g, 16.94 mmol) was added

and et hyl i odi 1 nmol) was added dropwi se. The

reaction nixturH NMR (400 Mmsn,op r8 6.89-772qm)8 H)s419%-5.28 (02 ¥), 3vZeeh 5 h{m,dt H),

The residue was dissolved in Herr]O (25 m) and acetone (6 m) and the

m xture was st 21882 (m,2H), 2d5r227% é’lél ure for 3 h. The reaction m xture

Sthyl atet at o, THAMILESSibls DI, AREAR) du i Bl RomPifo il ol

aqueous KHSO[ ercaiboaylidarbons: SHBE21, 195W35 1 4B8; 473.94,d73.23;(192:06,d7246, H69.00s. The

H err] O sol ution was extracted with ethyl acetate (3 tines). The
conbi ned organic |ayer was washed with Herr]Q dried (Na[err]SOerr])
and evapor at ed. regsi due was subjected to preparative RPLC (25% 25
acetonitrile:7 HOAc) and the fractions containing product was

evapor at ed. =4~» 2 L Q)-AZEPaR B0AGS extracted with et hyl
acetate (3 tinmes) and the conbi ned organic | ayer was washed with
Herr]O dried (Na[err]SOerr]) and evaporated. The yield was 182 ng (22%
of the sub-tsi tl(® ¢RSpGchthoxymandelic acid

(R,S)-3-hydroxymandelic acid (0.712 g; 4.236 mmol) was dissolved in acetonitrile (15 ml).
K,CO; (2.34 g, 16.94 mmol) was added and ethyl iodide (1.03 mi, 12.71 mmol) was added
dropwise. The reaction mixture was refluxed for 2 h and was subsequently evaporated.
The residue was dissolved in H,O (25 ml) and acetone (6 ml) and the mixture was stirred at

20 room temperature for 3 h. The reaction mixture was evaporated and the resulting H,O
layer was extracted with ethyl acetate. The pH of the H,0 layer was adjusted to 2 with
aqueous KHSO, and more H,0 was added to dissolve formed salts. The H,0O-solution was
extracted with ethyl acetate (3 times). The combined organic layer was washed with H,0,
dried (Na,SO,) and evaporated. The residuc was subjected to preparative RPLC (25%

2s  acetonitrile:75% 0.1 M HOACc) and the fractions containing product was evaporated. The
resulting H,O layer was extracted with ethyl acetate (3 times) and the combined organic
layer was washed with H,0, dried (Na,SO,) and evaporated. The yield was 182 mg (22%)
of the sub-title compound.

3 LC-MSM/ZI95(M-1),391(2M-1), 587 (3M-1)
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[err]H NVMR (400 MHz; CDjerr]OD): 8 6.80-7.27 (m 4 H), 5.08 (s, 1H),
3.99-4.13 (m 2H) 1. 34- 1.40 (t, 3H). (i)

Ph(3-CEt)-(R S) CH -C(O -Aze-Pab(Z) 5 The sub-title conpoupgrEEsoos?s
pr epared accor P the nmet hod described in Exanple 3(ii) from
(R S)-3-ethoxymandelic acid (0.178 g; 0.9Q4 nmol; fromstep (i) above)
yi el di ng 259 ng (529 . LCGM5 il z 545(|\/Hr1)[err] 10 [err]H NWR

(400 MHz; CDCI[err]) [efr] 6.77-7.77 (m 13 H), 5.16-5.21 (d, 2 H),
4.78-4.99 (m1 . 1% m
2 1y, 129 1 FNMR e B0y Bieho-T2) ¢ 3 A SREN, 14T 8550 2 210 (L
HOAc The1 80t 3H)onpound was prepared according to the nethod described
In Exanple 15(iii) 15 above from Ph(3-CEt)- (R S)CH(OH) - C(O) - Aze- Pab( Z)
(0.182 g; 0.33 mmol; fromstep (i 1) above) yi el ding 157 ng (100% .
LCMs nmlz 411( Sk I @ ‘ 4 4.;; ; CDerr]OD): [err]7.71-7.79
(m 2H, 7.49* T H, 6.94-7.02 (m 2

6 81 6. 90( mmb&m%w«mpwmﬁﬁquwaﬁmpk B2 (m

NVR' (100, 6 M BomaRSrishammpirtiescillo 78 0507 Sal o Bha f hoxp g mgash ™

and carb&g ?}rbons [err] 180.68, 174.30, 173.50, 173.07, 172.44,
172. 26. e 17
LC-MS m/z 545 M+ 1)"

1o 'HNMR (400 MHz; CDCl;): 8 6.77-7.77 (m, 13 H), 5.16-5.21 (d, 2 H), 4.78-4.99 (m, 2
H), 4.27-4.51 (m, 2 H), 3.53-4.07 (m, 4 H), 2.21-2.60 (m, 2 H), 1.29-1.41 (m, 3 H).

(iii) Ph(3-OEN-(R.S)YCH(OH)-C(0)-Aze-Pab x HOAc
The title compound was prepared according to the method described in Example 15(1ii)

15 above from Ph(3-OE{)-(R,S)CH(OH)-C(O)-Aze-Pab(Z) (0.182 g; 0.33 mmo}; from step (ii)
above) yielding 157 mg (100%). ’

LC-MS m/z411 (M+1)"

'H NMR (400 MHz; CD;0D): 5 7.71-7.79 (m, 2 H), 7.49-7.60 (m, 2 H), 7.19-7.30 (m, 1
2  H),6.94-7.02 (m, 2 H), 6.81-6.90 (m, 1 H), 5.09-5.18 (m, 1 H), 4.74-4.81 (m, 1H), 4.39-

4.62 (m, 2 H), 3.93-4.35 (m, 4 H), 2.10-2.61 (m, 2 H), 1.32-1.40 (m, 3 H).

13 ¢ NMR (100.6 MHz; D,0; complicated due to diastereomers/rotamers) amidine and

carbony carbons: 5 180.68, 174.30, 173.50, 173.07, 172.44, 172.26.

2s  Example 17
Ph(3-QPx(m)-R.S)YCH(OH)-C(0)-Aze-Pab x HOAc

® RS>3-Allyloxymandelic acid
(R.S)-3-Hydroxymandelic acid (0.504 g; 3.0 mmol) was dissolved in dry acetone (25 ml)
% innitrogen atmosphere. Allyl bromide (0.907 g; 7.5 mmol) and dry K,CO;(1.037¢g; 7.5



(1) (RS)-3-Alyloxymandelic acid (R S)-3-Hydroxynmandel ic acid (0.504
g; 3.0 mmol) was dissolved in dry acetone (25 m)-30 in nitrogen
at nrosphere Allyl bromde (0.907 g; 7.5 mmol) and dry Klerr]CJerr] (1.037

. 7.5 WD 97/ 02284
PCT/ SE96/ 008 PCT/SESR/00878

nmol ) was add@gﬂWhe reaction mxture was stirred in nitrogen atnosphere
for 16 h. The reaction m xture was sulggequently evaporated. The residue
was dissolved in Herr]O (25 m) and acetone (6 m) and the m xture was
stirred for 2 h (the reaction was followed by HPLC). The m xture was

evapor at ed a%bbWMWMOnMMhMW&rKhW pH

\(I)\It':]hgt\r/]v;]ter |l ayer was a%uﬁslt!}e?g to 2 WI 8%@3%%&@“&&%&
sub 1 tle pramapibee G %ﬁ%%%ﬁ@ﬁ%fﬂwﬁﬁﬁmﬁ%oo e

%)QS[SB”() 1H) o), 6%% 4.55 (d, 2H) Th o : H)
S : e s co

pr epar ed acc&hsmlrbot'bem@r Wm%%%m&mm%@ﬁw “F‘?‘&\Fﬁ’?

RS) - 3-al | yl Bindd

§/| el) di ng Z%O%é%w%%?e% lger rc] Iﬁlr\ll\/R (500 M—Izﬁzc%l{ [err [err]

8.09-8.17 (t ted to/ Eﬂﬁ%umeﬂﬁﬂhmﬁaswl&hfm7§®@&ﬁ@ 5. 20 5.4
(m 4 H, 86502(m2H) 4.32-4.62 (m 4 H), 3.54-4.15 (m 2 H),
2.30-2.74 (m 2H). 20 (iii)Ph(3-0Pr(n))-(R S)CH OH)-C(O) -Aze-Pab

x HQhc “m tﬁgg?gggm,m%ﬁgfhmﬂ 12 $ 975, 10i, @ H)'$:261814498, 2 H),

described in

Ph( 3- OCH ar r | 520Gt &)y 4.31-R5SYCRAME) - C(O) - Aze-Pab(Z) (0.06 g; 0.1 mmol; from
step (ii1) above) yielding 47nmg (97% . 25
(ii)_Ph(3-QCH,CH=CH,)-(R S)CH(OH)-C(Q)-Aze-Pah(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)
from (R,S)-3-allyloxymandelic acid (0.167 g; 0.8 mmol; from step (i) above) yielding 260
1s mg (58%).

'H NMR (500 MHz; CDCl,): & 8.09-8.17 (t, NH), 6.79-7.87 (m, 13 H), 5.94-6.09 (m, 1 H),
5.20-5.44 (m, 4 H), 4.86-5.02 (m, 2 H), 4.32-4.62 (m, 4 H), 3.54-4.15 (m, 2 H), 2.30-2.74

(m, 2 H).

(iif) Ph(-OPr(m)-(R.S)CH(OH)-C(0)-Aze-Pab x HOAC

The title compound was prepared according to the method described in Example 15(iii)
from Ph(3-OCH,CH=CH,)-(R,S)CH(OH)-C(O)-Aze-Pab(Z) (0.06 g; 0.1 mmol; from step
(ii) above) yielding 47mg (97%).

LC-MS m/z 425 (M+1)",423 (M - 1)’
'H NMR (500 MHz; D,0): § 6.70-7.71 (m, 8 H), 4.70-5.25 (m, 2 H), 3.78-4.53 (m, 6 H),
2.05-2.80 (m, 2 H), 1.56-1.75 (m, 2 H), 0.82-0.95 (m, 3 H).



LCGMs mlz 425(M + 1)[err
[err]6.70-7.71 (m 8H),
2.05-2.80 (m 2 H), 1.

], 423 (M -1) [err]H NVR(500 MHz; Dierr]O:
4.70-5.25 (m 2H), 3.78-4.53 (m 6 H),
56-1.75 (m 2H), 0.82-0.95 (m 3H). 30
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Ph(3- CPr (i 50)) - [P & GF( GH) - O(O) - Aze- Pab x HOAG (i) e
(R S)-3-isopropoxymandelic acid 5 The sufggtitle conmpound was prepared
according to the nmethod described in Exanple 16(i) above from

(R S)-3-hydroxymandelic acid (0.70 g; 4.16 mol), Cerr]CJerr](5.87 g;

16. 65 nmo gsopropyl i1odide (1.25 m; 12.49 nmmol) yielding 62 ny
(7% . LC ' errJ]H NMR (400 MHz; .
CDerr]0D): 8 &h&d 33) M pCAQ)-A2e-Lab X QOACS3-4. 64 (m 1H),
1.28-1.32 (d, 6H) The sub- t|tIe conpound was prepared according
to the method described in Exanple 3(||) 15 above from

(R'S) - 3-i sopr opyxyREBRISsopfoposindandelifadd9; 0.3 mmol ; fromstep (i) above)
yi el di ng 60 rrg;Zg% LC—I\/B n z 559( I\/H)[err] Lerr] H NVR (400
MHz; CDCI [ esr | he gutstithescomppynd was prepgred accopiing (o Ahqmﬁquﬁgsmbpdggmgeélﬁ(:) 2

Co ol 455" abblelem @83 By b mnielil hoid {8.70 & 4% mimdt), €5C0; B 87 &: rel6s”™ ©4

mmol) and isopropyl iodide (1.25 ml; 12.49 mmol) yielding 62 mg (7%).

LC-MS m/z209 (M - 1y
10 'HNMR (400 MHz; CD;0D): 5 6.81-7.25 (m, 4 H), 5.08 (s, 1 H), 4.53-4.64 (m, 1 H),
1.28-1.32 (d, 6 H).

(i) Pb3-OPr{iso))-(R.S)ICH(OH)-C(0)-Aze-Pab(Z)

The sub-title compound was prepared according to the method described in Example 3(ii)
ts  above from (R,S)-3-isopropoxymandelic acid (0.063 g; 0.3 mmol; from step (i) above)

yielding 60 mg (34%). '

LC-MS m/z 559 M +1)"

'H NMR (400 MHz; CDCLy): § 6.75-7.79 (m, 13 H), 5.18-5.24 (m, 2 H), 4.81-4.99 (m, 2
» H),431-4.58 (m, 3 H), 3.97-4.15 (m, 1 H), 3.55-3.77 (m, 1 H), 2.24-2.64 (m, 2 H), 1.23-

1.33 (m, 6 H).

(iii) Ph(3-OPr(js0))-(R.SYCH(OH)-C(0)-Aze-Pab x HOAc

The title compound was prepared according to the method described in Example 15(iii)
2s  above from Ph(3-OP1(is0))-(R,S)CH(OH)-C(0)-Aze-Pab{Z) (0.05 g; 0.090 mmol; from

step (i) above) yielding 41 mg (94%).

LC-MS m/z 425 (M+1)"



The title conmpound was prepared according to the nmethod described in
Exanpl e 15(iii) 25 above from Ph(3-0OPr(iso))(R S)CH(OH)-C(O) -Aze-Pab(Z2)
(0.05 g; 0.090 mmol ; from ~step (ii) above) yielding 41 mg (94%.
LC-MS miz 425(Mrl) [err] WO 97/ 02284

PCT/ SE96/ 00878
[err] H NVR(400 17 28 err]CD): 8 6.81-7.80 (m 8H), 5.08-5. 1'8cfmmm“1nH)“”ll

4.74-4.80 (m1 H, 4.534.64 (m 2H), 4441-4.51 (m 1H), 393435(m
2H), 2.23-2.60 (m 2 H), 1.25- 1.32 (m 6H). [err] C NVR(100. 6

MHz; Dlerr]Q

conpl i cat ed due to diastereoners/rotanmers)amdine and 5

car bonyl car bo}KNMlN‘WPMHz. CD,0D)78 683 :7.80Gn, BH), 3.08-548 (v 4 41)34.74-4.80 (m, 1

Exanpl e 19

oo escr D B 4 544 i s R AR BT R0, At

acid (0.18 g;

CcDd [err]) [err
H, 4.79-4.91 QNMXIWSMMO(WWMWW

5?@%&&"%%2@%73?6&&&%' 1?72%155@%% | e (cioirriaound was

, 3.32-
F’i)h(Z- OMve) - (R

? yielding 80 ng (17% [err]H NVR(500 MHz;
g16- 22, (t, NH), 6.81-7.85 (m 13H), 5.16-5.20 (m 2 15
ersidlamess

prepared according to the nethod described in Exanple 15(iii) 20 above
fromPh(2-Ow)-(R S)CH OH)-C( O - Aze-Pab(Z) (0.08 g; 0.15 nmmol; from step(i)

above) vyieldi

10

15

71% .
Ph(2-OMe)-(R.S)CH(OH)-C(Q)-Aze-Pab x HOAc

(i) Ph(2-OMe)-(R,S)CH(OH)-C(O)-Aze-Pah(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)
above from (R,S)-2-methoxymandelic acid (0.18 g; 1.0 mmol) yielding 80 mg (17%).

'H NMR (500 MHz; CDCL): 5 8.16-8.22, (t, NH), 6.81-7.85 (m, 13 H), 5.16-5.20 (m, 2
H), 4.79-4.91 (m, 1 H), 4.35-4.49 (m,2 H), 3.84-4.02 (m, 2 H), 3.63-3.80 (m, 3 H), 3.32-
3.56 (m, 1 H), 2.21-2.57 (m, 2 H).

(ii) Ph(2-OMe)-(R,S)CH(OH)-C(Q)-Aze-Pab x HOAc

The title compound was prepared according to the method described in Example 15(jii)
above from Ph(20MeHR§)CH(0H}C(O)Au-PaMZ) (0.08 g; 0.1S mmol; from step (i)
above) yielding 45 mg (71%).

FAB-MS m/z 397 (M + 1)" .
'H NMR (500 MHz; D,0): § 6.83-7.70 (m, 8 H), 4.71-4.97 (m, 1 H), 4.34-4.51 (m, 2 H),
3.87-4.22 (m, 3 H), 3.67-3.75 (m, 3 H), 2.00-2.74 (m, 2 H).

3¢ NMR (75.5 MHz; D,0; complicated due to diastercomers/rotamers) amidine and
carbony! carbons: 8 179.96, 176.28, 174.97, 174.50, 173.44, 173.39, 173.29, 173.10,
167.12.



FAB-M5 mz 397 (Mtl)[err] [err]H NVR(500 MHz; D err] O:
[err]6.83-7.70(m 8H), 4.71-4.97 (m 1H), 4.34-4. 51 (m 2H), 25 3.874. 22

(m 3H), 3.67-3.75(m 3H), 2.00-2.74 (m 2H). [err]C NVR(75.5 MHz;
Derr] G conplicated due to diastereoners/rotaners)amdi ne and car bonyl
carbons: [err] &Z‘%’%‘ 176.28, 174.97, 174.50, 173.44, 173. 3%cHside/oisrs
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Exanpl e 20 Ph(3, 5-di Owe) - (R, S) CH( OH) - C(O) Aze-Pab x H OAc (1)
Ph(3, 5-di oMe) - (R S)CH(OH)-C(O) - Aze-Pab(Z) 5 The sub-title conpound was

pr epared accor the nmet hod described in Exanple 3(ii) above from
(R'S) - 3, 5-di rethoXyma ndellc aC|d (0. 21g 1.0 mmol ; prepared according to

t he met hod desph(j OMk \CH(OH)-C(O)zAue-Paba HOAS i ng 0.31 g (62% .
[err] H- NVMR(500 MHz; CDCl [err]): 8811816(t NH) 7.17-7.86 (m 9 H),
6.41-6.49 (m 3 H), 10 521524(d 2H) , 484 .03 (m 2 H), 4.29-4.66
(m 2 H, 3.67 § B14:(5 X 2 A (7 (i)

Ph( 3, 5:di Ow) -

d 'ﬂ‘“! a X The titl %P;Q
prepared accor e pand W ng g iga
];{231 Ph( 3, (5i ?'%@MW%%W%%JQ }5[“9”"'1#@?%8'8’4%3@"

Dferr] O: [erre medftd describedtin Syrithesis (19745 724) yieMing 03] g (62%).- 5. 12 (m 1H),

3.97-4.55 (m 5H), 3.79 (s, 3H), 371374(m 3H), 2.14-2.85 (m 2H). 20
[err]C NWR (75.5 MHz; Dlerr] QG conplicated due to

diast er eoner s/ (ol RAR T MhE ISCESS 8.11-8.16 (¢ NH), 7.17-7.86 (m, 9 H), 6.41-6.49 (m, 3 H),
o 521-524 (2 H), 4.84-5.03 (m, 2 H), 4.29-4.66 (m, 2 H), 3.67-4.17 (m, § H), 232-2.72

(m, 2 H).

(ii) Ph(3.5-diOMe)-(R.S)CH(OH)-C(0)-Aze-Pab x HOAc _
The title compound was prepared according to the method described in Example 15(iii)

15 above from Ph(3,5-diOMe)~(R,S)CH(OH)-C(0)-Aze-Pab(Z) (0.15 g; 0.27 mmol; from step
(i) above) yielding 120 mg (100%).

'H NMR (500 MHz; D,0): 5 7.34-7.75 (m, 4 H), 6.44-6.66 (m, 3 H), 4.67-5.12 (m, 1 H),
3.97-4.55 (m, 5 H), 3.79 (s, 3 H), 3.71-3.74 (m, 3 H), 2.14-2.85 (m, 2 H).

20 BC NMR (75.5 MHz; D,0; complicated due to diastercomers/rotamers) amidine and
carbony!l carbons: 181.17, 174.85, 173.92, 173.53, 173.09, 172.98, 182.90, 166.77.

Example 21

Ph(3-OMe.4-OH)-(R.S)CH(OH)-C(0)-Aze-Pab x HOAc

(i) Ph(3-OMe.4-OH-{R.S)CH(OH)-C(Q)-Azc-Pab(Z)

The sub-title compound was prepared according to the method described in Example 3(ii)
above from (R,S)-4-hydroxy-3-methoxymandelic acid (0.20 g; 1.0) yielding 89 mg (16%).

32 LC-MSmiz547(M+1),545M-1)



car bonyl carbons: 181.17,174.85,173.92, 173.53,173.09, 172. 98, 182. 90, 166. 77.

Exanple 21 25 (i) Ph(3-OWe, 4-0H)- (R, S)CH(OH) -C( O - Aze- Pab( 2)
The sub-title conmpound was prepared according to the nmethod described in
Exanple 3(ii) above from (R, S)-4-hydroxy- 3-nmet hoxymandel i ¢ acid (0.20

1.0 l d 169 30 LGMS niz 547(M 1
g 1.0) ¥i el Oigiariogfo (16% . z 547(M 1) [err] pehdicoblrs)

PCT/ SE96/ 00878 46 46

[err]H NVR(400 MHz; CDCl[err]): [err] 8.07-8.15 (m NH), 6.64-7.86 (m
12H), 5.20-5.27(m 2 Hy, 3.57-5.00 (m 9H), 2.31-2.74 (m 2 H).

5 The tit| %y NMRAUOOMHMZTDCER arsaﬂ-m:s 6i6a-1. D FDJ5.00:527iAcE i N
Exanpl e 15(||| above from Ph( 3 CN% (Rdgtg'—rlzdb—l)g O - Alz(% Pab( 2)
(0.085 g; m500(mmm,231-23?49(@-@|ﬁ) above yielding 57 my (78% .

FAB- M5 n12413(M+|)[err] 10 [err]H NMVMR (500 MHz; D[err] G conplicated
due to di asterermers/rotarrers) [err] 6 66-7.83 (m 8 H, 4.80-5.25
(m 2 H, 3. 86)%Pns A RS B - OALO0-2.85 (m 2H).

[err]C NWR (75.5 conpl i cated due to di ast er eoners/ rotaners)

RN 4
ami di ne anyl The tlmnwow)d  acperding to e nuethodidegribed in Bxample 15(ii) . 04,

1 E?z 20, 13[ ewﬂ?ﬂ%%;wﬁm%oﬁg@gﬁﬁéﬁma (0.085 g; 0.16 mmol; from

step (i) above yielding 57 mg (78%).

FAB-MS m/z 413 (M +1)"

10 'HNMR (500 MHz; D,0; complicated due to diasteremoers/rotamers): & 6.66-7.83 (m, 8
H), 4.80-5.25 (m, 2 H), 3.88-4.59 (m, 4 H), 3.68-3.88 (m, 3 H), 2.10-2.85 (m, 2 H).
3C NMR (75.5 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: 5 182.01, 175.56, 174.43, 174.04, 173.20, 173.05, 166.90, 166.85.

15  Example22
Ph(2-F.5-CF3)-(R.SYCH(OH)-C(0)-Aze-Pab x HOAc

() PhQ-F.5-CF;)-(R.S)CH(OH)-C(0)-Aze-Pab(Z)

The sub-titie compound was prepared according to the method described in Example 3(ii)
20 above from (R,S)-2-fluoro-5-triflucromethylmandelic acid (0.3 g; 1.2 mmol; prepared

according to the method described in Org. Synth. Coll. I, 336) yielding 0.32 g (51%).

FAB-MS m/z 587 (M +1)"
'*H NMR (400 MHz; CDCL,): § 7.15-7.87 (m, 12 H), 5.19-5.30- (m, 2 H), 4.87-5.00 (m, 1
2s  H), 4.36-4.60 (m, 3 H), 4.05-4.20 (m, 1 H), 3.60-3.73 (m, 1 H), 2.32-2.72 (m, 2 H).

(i) Ph(2-F.5-CF-R.S)CH(OH)-C(O)-Aze-Pab x HOAc

The title compound was prepared according to the method described in Example 15(iii)

above from Ph(2-F,5-CF,)-(R,S)YCH(OH)-C(O)-Aze-Pab(Z) (0.15 g; 0.26 mmol; from step
30 (i) above yielding 110 mg (90%).



(i) Ph)2-F-CF[lerr]-(R S)CH(OH)-C(O - AZE- Pab( 2) The sub-title conpound
was prepared according to the nethod described in Exanple 3(ii) 20 above
from (RS)-2-fluoro-5-trifluoronethylmandelic acid (0.3 g, 1.2 mol;
pr epar ed according to the nethod described in Org. Synth. Coll.

1, 336) vyieldi (51%. FAB- M5 m z 587 (I\/H)[er
[err]H NVR (40 OWO%DCI[err]): [err] 7.15-7.87 (m 12 Siérés
2H) 4.87-5.00 (m1 25 H), 4.36-4.60 (m 3H), 4.05-4.20(m 1H), 360373

(m 1H), 2.32-2.72 (m 2H). (i) _
Ph(2-F,5-CF)- (R S)CH(OH) - C( O - Aze- Pab x HOAc The title compound was
prepared according to the nethod described in Exanple 15(iii) above

fromPh(2-F,5-CF[err])-(R SYCH OH)-C(O) - Aze-Pab(Z) (0.15 g; 0.26 nmol; from

step 30 (i) alFbMMR/(S6DMHg, D,0): 5728783 (m, 7 H), 5.43-5.65 (m, w)mszmm, 1 1),
PCT/ SE96/ 00878

[err]H NVR (5099026 (s 4D 242833 Mg 7 g3 (m 7 H), 5.43-5. 66 (m 1H),
4.82-5.18 (m BHNMR (75.5 M¥iz;D,05 cotipliciteli dué tol diasteréomérShrotdmék) amidine bsd ' ] C

NVR (75.5 MHz; Derr]Q conp li‘cated due to di astereomars/rotarrers) am di ne
and 5 car bonycarhmvtmﬂsms{&lﬂﬂl‘lﬁ 33, 173.06, 172,831 V22.68%; 172,62, 166.86,164.283,
172.62, 166.86 J]% é? 161. 15, 160. 92. 10 O

Ph- (R, S)C(Et)(tﬂ)-d '?%Aze Pab( 2) The sub-title conmpound was prepared
according to the nmethod described in Exanple 3(ii) above from

(R'S) - 2- hydroxy-2-phenyl butanoic acid (0.18 g; 1.0 mmol ), yielding 79 ng
(159 . 15 w :

Ph-(RSIC(EXOH)-C(0)-Aze-Pab x HOAG

10
() Ph-(RS)CENOH-C(O)-Aze-Pal(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)
above from (R,S)-2-hydroxy-2-phenyl butanoic acid (0.18 g; 1.0 mmol), yielding 79 mg
(15%).

15
LC-MSm/z529 M +1)',527(M - 1y
'H NMR (400 MHz, CDCL,): 8 7.27-7.86 (m, 14 H), 5.22 (s, 2 H), 4.82-4.93 (m, 1 H),
4.39-4.57 (m, 2 H), 3.84-3.98 (m, 2 H), 2.02-2.64 (m, 4 H), 0.86-0.93 (m, 3 H).

20 (i) Ph-(RS)CENOH)-C(O)-Aze-Pab x HOAc
The title compound was prepared according to the method described in Example 15(iii)
above from Ph-(R,S)C(Et)(OH)-C(0)-Aze-Pab(Z) (0.08 g; 01.5 mmol; from step (i) above
yielding 62 mg (90%) of the title compound.

2s FAB-MSm/z395 M+ 1)
'H NMR (400 MHz; D,0): § 7.27-7.84 (m, 9 H), 4.83-5.35 (m, 1 H), 3.89-4.60 (m, 4 H),
2.40-2.61 (m, 1 H), 1.95-2.30 (m, 3 H), 0.78-0.95 (m, 3 H).
13C NMR (75.5 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: 8 182.09, 175.79, 175.48, 173.53, 173.23, 167.05.



LCGMS mz 529 (M+ 1)[err],527 (M=-1) [err]H NVMR (400 MHz, CDCl[err]):

[err]7.27-7.86 (m 14 H), 5.22 (s, 2H), 4.82-4.93 (m 1H), 439-4.57
(m 2 H, 3.84-3.98 (m 2H), 2.02-2.64 (m 4H), 0.86-0.93 (m 3H). 20
(i) Ph-(R S)C(Et)(OH)-C(O -Aze-Pab x HOAc The title conpound was
prepared accordi he met hod described in Exanple 15(iii) ,s‘.ﬁw
fromPh- (R, S)C(E{'}?#%C(O) Aze-Pab(Z)(0.08 g; 01.5 mol; frompg{ep |
above yielding 62 ng (90% of the titlg conmpound. 25 FAB- M5 m z
395 (M+ 1)[err] [err]H NVR (400 MHz; err]O: [err] 7.27-7.84 (m
9H), 4.83-5.35 (m 1H), 3.89-4.60 (m 4 H), 2.40-2.61 (m 1H),
1.95-2.30 (m me%(m 3H). [err] € NMR (75.5 MHz; Dferr]Q
conplicated due to |astereoners/rotaners) am di ne and car bonyl

car bons: Xze-Pabx BORG3, 173. 23, 167.05. 30

WD 97/ 02284

PCT/ SE96/ 00878 48
Ph- (R, S) C( Me) ( : (O AGe.Pab(Z$ The sub-title conmpound was
prepared accor 0d described in Exanple 3(ii) above from

(S)-(+)-2- hyﬂr(ﬂysﬁbﬂﬂemmmmmmghemomwmﬁmgee(MY g

i 80(m 28§ M@‘éﬁ‘g %‘Y%f&l&%‘% éhjbl%%f P(YA"%?H%’Ng

2H), 3.76-3.94 (¢m).2 H), 2.19-2.44(m 2H), 1.70 (s, 3 The title
conpound was prepared according to the nethod descri bed in Exanpl e 15(iii)
above fromPh-(R S)C(Me) (OH)-C(O -Aze-Pab(Z) (0.08 g; 0.16 mmol; fromstep

(1) 'H NMR (500 MHz; CDCly): § 8.04-8.14 (&, NH), 7.17-7.80 (m, 14 H), 520 (s, 2 H), 4.76-
0 4.86(m, 1 H), 4.31-4.50 (m, 2 H), 3.76-3.94 (m, 2 H), 2.19-2.44 (m, 2 H), 1.70 (s, 3 H).

(i)
The title compound was prepared according to the method described in Example 15(iii)
above from Ph-(R,S)C(Me)(OR)-C(0)-Aze-Pab(Z) (0.08 g; 0.16 mmol; from step (i)

15 above) yielding 48 mg (78%), diasteromeric ratio: 85:185.

'H NMR (500 MHz; D,0): 5 7.30-7.79 (m, 9 H), 3.99-4.82 (m, 5 H), 2.09-2.74 (m, 2 H),

1.70-1.77 (m, 3 H).

BCNMR (75.5 MHz; D,0; complicated due to rotamers) amidine and carbony) carbons: §
20 176.90, 176.34, 173.89, 173.48, 167.00.

Example 25
Ph-(RYCH(OH)-C(O)-Aze-Pac x HOAC

2 (i) Boc-Aze-OSu _
A mixture of Boc-Aze-OH (5 g, 25 mmol) and HOSu (2.88 g, 25 mmol) in 25 mi of THF
was cooled on an ice bath. EDC (4.3 ml, 25 mmol) was added and the solution was stirred
overnight. It was evaporated, dissolved in ethyl acetate, washed with KHSO, (aq, 0.3 M),
Na,CO0; (aq, 10%), dried (MgSO,) and evaporated. Crystallization from ethy!

30  acetate:petroleum ether afforded 3.78 g (51%) of sub-title compound.



15 above) yielding 48 ng (78%, diasteronmeric ratio: 85:15. [err]H
NVR(500 MHz; Dlerr]O: [err]-7.30-7.79 (m 9H), 3.99-4.82 (m 5H),

2.09-2.74 (m 2H), 1.70-1.77 (m 3 H). [err]C NWR (75.5 Miz;
Derr]O conplicated due to rotaners) am di ne and carbonyl carbons: [err]
20 176.90, 17 3.89, 173.48, 167. 00. Exanpl e 25

Ph- (R) CH(OH) - O B e« Lona 2 (i) Boc- Aze- OSu RCTISENOT® of
Boc- Aze- OH(5g, 25 nmmol) and HOSu (2.88 g, 485 mmol) in 25 nml of THF was
cooled on an ice bath. EDC (4.3 m, 25 mmol) was added and the sol ution was
stirred overnight. It was evaporated, dissolved in ethyl acetate,
washed with KHSJerr](aq, 0.3 M, Na[err]COerr] (agq, 10%, dried
(MgSg err]) and evaporated Crystallization fromethyl 30

acet ate: petro Wﬁ;@@iﬁcﬁ‘%&&g{ﬂi}%%(m,ﬂl&ﬁ%(m, ), 2 851(s| 4H), 2.67

WD 97/02284

PCT/ SE96/ 00878 1H): 245 (m, 1H), 1.42 (s, 9H) 49

[err]H NI\/R(SOO M—Iz CDCl[err]) [err] 4.89 (m 1H), 4.07 (m 1H), 3.95 (m
1H), 2.85 (s, 2.67 (m 1H), 2.45 (m 1H), 1.42 (s, 9H A

m xture ofs H—(nhﬂgs&)&&ﬂ@ﬂtl(o 227 g, 0.63 mmol), Boc-Aze-OSu (0.194 g, 0.65

2t r bom t empeb P A AIRES § 41 P70 b.6T ik Bocs s L G5 o ¢

di ssolved in me(mﬂu#ﬁmﬂmWWmW
chr omat ogr aphed on asilica col urm W|th ethyl acetate: THF (2:1). The 10
gln;ss lved inéthyl agptatp.cfilteped

el uent was evildurAfesgvaneration throngh aplugdr i ed
(MySTerr]) %xmmm&%ﬂﬁﬂe&&m& £e1 2ol it Gey boetdtTHE &) SR ouUnd:

10 eluent was evaporated, dissolved in ethyl acetate, washed with water, dried (MgSO,) and
evaporated to give 0.250 g (81%) of sub-title compound.

'HNMR (300 MHz; CDCl;)  7.4-7.2 (m, SH), 5.05 (s, 2H), 4.55 (bt, 1H), 3.85 (bq, 1H),
3.72 (bq, 1H), 3.2-3.0 (m, 2H), 2.4-2.2 (m, 2H), 2.10 (m, 1H), 1.9-1.7 (m, 4H), 1.5-1.3 (m,
15 11H, thereof s at 1.37, 9H) 1.0-0.8 (m, 2H)

(iii) H-Aze-Pac(Z)
The subtitle compound was prepared according to the method described in Example 3(i)
from Boc-Aze-Pac(Z) (from step (ii) above) followed by an alkaline extractive work up.

(iv) Ph+(RICH(OTBDMS)-C(O)-Aze-Pac(Z)
The sub-title compound was prepared analogously to the method described in Example
1(ii) above from Ph-(R)CH(OTBDMS)-C(O)OH (0.236 g, 0.89 mmol, prepared according
to Hamada et al. J.Am. Chem. Soc., (1989) 111, 669) and H-Aze-Pac(Z) (0.25 g; 0.53

2s  mmol; from step (iii) above; previously activated by stirring in CH,Cl,:trifluoroacetic acid
(1:1; 10 ml) for 30 minutes) yielding 160 mg (48%).

'H NMR (500 MHz; CDCly): 8 7.20-7.44 (m, 10 H), 5.22 (s, 1 H), 5.06-5.16 (m, 2 H),
4.80-4.90 (m, 1 H), 3.92-4.43 (m, 2 H), 2.88-3.12 (m, 2 H), 2.35-2.60 (m, 2 H), 1.25-2.10
% (m, 10 H), 0.84-0.94 (m, 9 H), 0.00-0.15 (m, 6 H)



[err]H NMR(300 MHz; CDCl[err]) [err] 7.4-7.2 (m 5H), 5.05(s, 2H), 4.55
(bt, 1H), 3.85 (bg, 1H), 3.72 (bg, 1H), 3.2-3.0 (m 2H), 2.4-2.2 (m
2H), 2.10 (m 1H, 1.9-1.7 (m 4H), 1.5-1.3 (m 15 1H, thereof s at 1.37,
9H) 1.0-0.8(m 2H) The subtitle conpound was prepared according to
t he met hod descridoriozags Exanpl e 3(i) from Boc- Aze- Pac( Z) ( pEoRESs008s
(ii1) above) followed by an al kaline extractive work up. 20

(iv)Ph-(R) CH OrBDWVB) - C(O) - Aze- Pac( 2) TH® sub-title conmpound was
prepared anal ogously to the nmethod described in Exanple 1(ii)above .
from Ph- (R) CH( OTBDIVS) - C( O) OH (0236 g, 0..89 mml, prepared according to
Hamada et aI J Am Chem Soc. (1989) 111, 669) and H Aze-Pac(Z2)(0.25 g;
0.53 25 C P -V|ously activated by stirring in
CH[err]CI[err] (‘f)l XHOQAC 1: 10 m) for 30 minutes)

L ke s i gt s i s
3. 92-4. 43 (m ZWMPWH(WDMSW@)%REPQCZ)@MMZSMMMGV) (m

é(c):'kr? 529271 088?3 §0ve), hth putfication By RPLC yiblkting 15 mg (14%).  '© 7/ 02223

(v) Ph-(RCH(OH)-C(O -Aze-Pac x HOAc The title conmpound was prepared

according to the nethod described in Exanple 15(iii) above from

Ph- ( R) CH( OTBDVSFAB(MS-miz37PMEA (0. 16 g; 0.25 nmol ; fromstep (iv) s

above), with purification by RPLC yielding 15 nyg (140/c). FAB-MS ni z

373 (M + 1)[err] Exanple 26 10 Ph-(R)CH(OH)-C(O - Aze-Pi g x HOAc
Example 26

10 Ph-(RICH(OH)-C(O)-Aze-Pig x HOAc

(i) Boc-Aze-Pig(Z)

The subtitle compound was prepared analogously to the method described in Example 1(1i)

from Boc-Aze-OH (1.03 g; 5.12 mmol; see Example 1(i) above) and H-Pig(Z) x 2 HC1 (1.86
15 g, 5.12 mmol; prepared according to the method described in International Patent Application

WO 94/29336) yielding 1.24 g (51%).

'H NMR (400MHz; CDCl,): 8 7.27-7.43 (m, 5 H), 5.12 (5.2 H), 4.60-4.67 (¢, 1 H), 4.16-4.26
(d, 2 H), 3.86-3.95 (m, 1 H), 3.74-3.82 (m, 1 H), 3.11-3.30 (m, 2 H), 2.78-2.89 (m, 2 H),
20 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) H-Aze-Pig(Z) x 2 HCI
Boc-Aze-Pig(Z) (1.2 g; 2.53 mmo}; from step (i) above) in ethy] acetate saturated with HCI
(75 ml) was stirred at room temperature for 1 h. The reaction mixture was evaporated,

2s  diluted with water and extracted with toluene, The water layer was freeze-dried to give
1.085 g (96%) of the title compound.

'H NMR (500 MHz; CD,0D): 5 7.32-7.46 (m, 5 H), 5.28 (s, 2 H), 4.99-5.05 (1, 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).



(1) Boc-Aze-Pig(2) The subtitle conpound was prepared anal ogously to
the nmet hod described in Exanple 1(ii) from Boc-Aze-OH(1.03 g; 5.12
nmol ; see Exanple 1(i) above) and HPig(Z) x 2 HCl (1.86 15 g, 5.12 mol ;
prepared according to the nmethod described in International Patent

Appl i cation 4/ 29336) yielding 124 g (51%. [ epéRrttocro087s
NVR( 400MHz; CD%P[err clerr]7.27-7.43 (m 5H) 5.12 (s,2 H, 4.60-4.67 (t,
1H), 4.16-4.26 (d, 2H), 3.86-3.95 (mg 3.74-3.82 (m 1H),
3.11-3.30 (m 2 H, 2.7-2.89 (m 2H), 20 % 33.2.52 (bs,2H), 1.71-1.83 (m
3H), 1.44(s, 9 H), 1.15-1.29 (m 2H). (ii) HAze-Pig(2) x 2 HC
Boc-Aze-Pig(2) (1.2 g, 2.53 nmmol; fromstep (i) above) in ethyl acetate
saturated with HCl (75 m) was stirred at roomtenperature for 1 h.
The reaction (i R\CHi MB)-G AzePig(Z)i | uted with water and extracted

y >. ',,!.s ¢
with toluene. The wat}er | aye wasfre ze-dried t 1.0 Q%Of
Err;]e g:_{';le;gg?ﬁ 3‘;’“‘1’;1 m Wﬁiy O&WMP%B 7. 4699
(m 3H. 3.13° %“‘9?“?’" Zflﬂ-!) ':(579 2. 89( ):H! o 1 30 H),EH

1.82-1.96 6m x2 HC1(0572¢; I.qulnﬁmnlei)ep (iii) above) yleldmg mm(%%ﬂm
PCT/ SE96/ 00878 51 The

sub-title conpound was prepared anal ogously to the nmethod described in
Exanpl e beﬂ/h(s ve 330 Qdﬁ BDIVS) C(OOH (0.401 g; 1.5 mol)
and H Aze-Pig 9 gﬁzome;?z Qﬂ) fromstep (iii) above)

yi el di ng 350 ng (46% LC-I\/IS n12 508 (I\/Hr Dferr], 530 (M + Na)[err]
(1v)Ph-(R) CH j \ e 1, The title conpound was prepared
according to pl e 15(iii)

10 Thetitle eompound was prepared according to the method described in Example 15(iii)
above from Ph-(R)YCH(OH)-C(0)-Aze-Pig(Z) (0.1 g; 0.197mmol; from step (iv) above)
yielding 81 mg (95%) of the title compound.

LC-MS n/z374 (M + 1)’

15 'HNMR (400 MHz; CD;0D): § 7.25-7.50 (m, 5 H), 5.15 (s, 1 H), 4.65-4.75 (m, 1 H),
4.25-4.35 (m, 1 H), 3.80-4.00 (m, 3 H), 2.95-3.50 (m, 4 H), 2.05-2.50 (m, 2 H), 1.75-1.90
(m, 3 H), 1.15-1.30 (m, 2 H).

Example 27
»  Ph-(RICH(OH)-C(O)-Pro-(R.S)Hig x HOAG

(i) H-(R.S)Hig(Z) x 2 HC]

The subtitle compound was prepared according to the method described in Example 3(i)

from Boc-(R,S)Hig(Z) (prepared according to the method described in International Patent
25 Application WO 94/29336)

(ii) Ph-(RICH(OTBDMS)-C(O)-Pro-OBn
The sub-title compound was prepared according to the method described in Example 1(if)
from L-proline benzylester x HCI (2.0 g, 8.26 mmol) and Ph-(R)CH(OTBDMS)-C(O)OH



above from Ph-(R)CH(OH) -C(O -Aze-Pig(Z) (0.1 g; 0.197mmol; fromstep (iv)

above) yielding 81 ng (95% of the title conpound. LCG-Ms nlz 374
(M+ L[err] 15 J[err]H NVR(400 MHz; CD[err]OD): [err] 7.25-7.50 (m 5 H),
5.15 (s, 1H), 4.65-4.75 (m 1H), 4.25-4.35 (m 1H), 3.80-4.00 (m 3H),
2. 95-3.50(m -2.50(m 2 H), 1.75-1.90 (m 3H), bcrrpdsersrs( M

2H) . Exg\brr%lytlalg2 20 Ph-(RCH(OH)-C(O-Pro-(R S)H g x HOAc (1)
H(R SHg(Z2 x 2 HC The subtitle cosgpound was prepared according to
the nethod decribed in Exanple 3(i) from Boc- (R S)H g(2Z) (prepared

according to the nethod described in International Patent 25 Application

WO 94/29336) (2.0 g, 7.51 nimol[Prepdred idcoriiigvbthe aicthoddescribed by Hamadd\ér af ind: Aid.| €
conmpound was prepared accordi gg to the method described in Exanple 1(ii)

from L- pr ol i néChisma$oc: £1989) X11,6p9) vielding 2.0¢ G8%)nol ) and
Ph- ( R) CH( OTBDVE) - C( O) OH WO 97/ 02284
PCT/ SE96/ 00878

52
2.0g, 7.51 1 . ; ) i : st
T e T o e s

[err]H NNR(s5oan-|B).3d§BB§8|(m}§}D{% 3-3.15 (m, 1H)A.65r8.15 (my4 H); 083-105 (my i), 5. 15

1652 15 (m SROREEHL N Gy % 0000 22 (m eRy .
(iii)Ph-(R)CH(OrBDMB) - C(O) - Pro- CH
(i) Ph-(RYCH(OTBDMS)-C(0)-Pro-OH
A mixture of Ph-(RYCH(OTBDMS)-C(0)-Pro-OBn (1.9 g, 4.19 mmol, from step (ii)
10 above)and Pd/C (10%, 0.21 g) in ethanol (80 ml) was hydrogenated at atmospheric
pressure for 3 h. The reaction mixture was filtered through cefite and the filtrate was
evaporated. The yield was 1.36 g (91%) of the title compound.

LC-MS m/z362 (M - 1)
15 'HNMR (500 MHz; CD;0D): 3 7.20-7.50 (m, 5 H), 5.45 (s, 1 H), 4.30-4.40 (m, 1 H),
3.30-3.70 (m, 2 H), 1.75-2.30 (m, 4 H), 0.85-1.00 (m, 9 H), 0.00-0.20 (m, 6 H).

(iv) Eh-(RYCH(OTBDMS)-C(Q)-Pro-(R.S)-Hig(Z)
The sub-title compound was prepared analogously to the method described in Example

20  25(iv) above from Ph-(R)YCH(OTBDMS)-C(0O)-Pro-OH (0.36 g; 1 mmol; from step (iii)
above) and H-(R,S)Hig(Z) x 2 HCI (0.36 g; 1 mmol; from step (i) above yielding 0.63 g of
crude product which was used without further purification in the proceeding step.

LC-MS m/z 636 M+ 1)*
25 BCNMR (100.5 MHz; CDCl,) amidine and carbony] carbons: § 171.57, 171.20, 163.79,
159.22.

(v) Ph-RICH(OH)-C(O)-Pro-(R.S)Hig(Z)
A mixture of Ph-(R)CH(OTBDMS)-C(0)-Pro~(R,S)Hig(Z) (0.63 g; 1 mmol; from step (iv)
30 above)and TFA (10 mi, 20% in CH,Cl,) was stirred at room temperature for 3h. The pH of



A m xture of Ph-(R CH(OTBDVS)-C(O-Pro-OBn (1.9 g, 4.19 mmol, from step
(i) 10 above) and Pd/C (10% 0.21 g) in ethanol (80 m) was hydrogenated
at atnospheric pressure for 3 h. The reaction mxture was filtered
through celite and the filtrate was evaporated. The yield was 1.36 g

(91% of the ti ound. LCGMS mz 362 (M- 1)[err] pépsgoshess] H
NVR(500 MHz; C[T(ka’?r?% 8 7.20-7.50 (m 5 H), 5.45 (s, 1H), 4.30-4.40 (m
1 330370(m 2 H, 1.75-2.30 (mggt H), 0.85-1.00 (m 9H),
000020(m 6H) . ~ (iv) Ph-(R CH(OTBDMS)-C(O-Pro-(R S)-Hig(2)
The sub-title conmpound was prepared anal ogously to the nmethod described in

F?(gmols?egzjo(l ?F&H‘M&P% an%@%M%W@Wm

step (i) abovesytisejuéntiyjexirabed withCH,Cl,. Thecombined drganicliyec was\dried NagSQy) amb ut
further-purificatio t he proceedi ng st.e LC-M5.mz 636 +
Dierr] 25 '[gvapb@ N S0R B wiEE RN by fash ReATRORERIY Ca AR RS

car bons err

car ooy CH([OH) ] ok O nf40 %)JJS) H%mtﬁi;cf,%moml),ciéé}é%?onsssuoofn\r?and

Ph- ( R) CH( OTBDNSﬂ,qsz;OHr(BJ( BO‘BPH Fhzyield was 138 mg (2684) of thesub-title gompeund 30
above) and TFA (10 m, 20%in CHerr]Cl[err]) was stirred at room
tenperature for 3h. The pH of WO 97/ 02284

PCT/ SE96/ 00878LC-MS m/z 522 (M + 1)*
the reaction mxture was_adj usted to 9 with aqueous K[err]&CCierr and t he

reaction ni xtur & NMR (100.5 idingand garbeny Ol 63.21,A71 20+163.64he
conbi ned organ\l’\g‘g{pyer was dried (Na[err] SO err]) and evapor at ed. The
crude product S purified by flash chromatrography on a silica gel

colum (40.y) eluted with CH[err]CI[err] (100 M), CHerr]Cl[err]:EtOH 95:5
(100 M) and 5 . CH err]Cl EtO4 (9:1; 300 m). The yield was 138 ng
(269 of the s{Mi)ERARCH(ORL 2 ExHQAC 1z 522 (M + 1)[err]

The title compound was prepared according to the method described in Example 15(iii)
above from Ph-(R)CH(OH)-C(O)-Pro-(R,S)Hig(Z) (0.071 g; 0.14 mmol; from step (v)
above yiclding 49 mg (80%).

15
LC-MSm/z388 (M +1)"
'H NMR (400 MHz; D,0; complicated due to diastereomers/rotamers): § 7.32-7.56 (m, 5
H), 5.37-5.52 (m, 1 H), 4.32-4.64 (m, 1 H), 3.57-3.75 (m, 2 H), 3.24-3.56 (m, 4 H), 2.89-
3.15 (m, 2 H), 1.25-2.80 (m, 9 H).

2 BCNMR (75.5 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: 181,92, 174.92, 173.69, 173.03.

Example 28
Eb-(RICH(OH)-C(O)-Pro-Dig x HOAc

() Ph-RICH(OTBDMS)-C(O)-Pro-Dig(Z)

The sub-title compound was prepared analogously to the method described in Example
25(iv) above from H-Dig(Z) (0.14 g; 0.507 mmol; see International Patent Application
WO 94/29336) and Ph-(R)CH(OTBDMS)-C(O)-Pro-OH (0.23 g; 0.608 mmol; see



[err]C NMR(100.5 MHz; CDCl[err]) am dine and carbonyl carbons: [err]

172.21, 171. 20, 163. 64, 159. 11. 10 (vi)
Ph-(RCH(OH) -C(O-Pro-(R S)H g x HOAc The title conpound was prepared
according to the nethod described in Exanple 15(iii) . above from

Ph-(R)CJ—l(G—l)-C‘@)- (R SYH g(Z) (0.071 g; 0.14 mmol; from Wﬂ
above yi el di ng 9975%}?80% 15 LCMs nfz 388 (M + 1)[errsljL err]H
NVR (400 WHz; D[err] G conplicated due to ﬂastereomers/rotaners) [err]
732756(m5 H),537552(m1H) 4.32-4.64 (m 1H), 3.57-3.75

(m 2 H), 324356(m4 H, 2.89- 3.15 (m 2 H), 125-2.80 (m 9H).

(Zj?as'gg;re!)rcr:ei\ls ro @Babﬂgfﬁe dﬁ rH?éJ)€€1Ir’%%‘rl;e‘ftﬁ%:aﬁl‘bons useginglg 174. 92,

173.69, 173. mmm purification. (i)
Ph- (R) CH(OTBDIVS) - C( O) - Pro- Di g( 2) The sub-title conmpound was prepared

anal ogously to the method described in Exanple 25(iv) above from

H Dig(2) (0. 14Lg M%%?Mee I nternational Patent Application WO
94/ 29336) and (O-Pro-0H(0.23 g; 0.608 mml; see

WD 97/ 02284

PCT/ SE96/ 00878, 54

Exanpl e 27(i |(‘5) Hradd TeAMBhd of crude product which was used |n
t he proce i it

(M+ 1)[err] thin Il a@ﬁ??ﬂ?%ﬁ‘%%%?%fgﬂ%ﬁ ??‘(R)CH‘TH il uoro?cet I C
acid (6 m; 2Dig(Zy(03H %g;01506[mmol} fromatep(i)chbow: CMBONES stiedat Pr o-

room temperature for 2 h. 'I'hepHofﬂlemctxonmlxnrewasadjustedm 8 with aqueous

10 K,CO,; and was extracted with CH,Cl,. The organic layer was washed with aqueous NaCl,
dried (Na,SO,) and evaporated. The crude product (250 mg) was flash chromatographed
on a silica gel column using CH,Cl,:MeOH (9:1) as eluent yielding 180 mg (70%) of the
title compound.

15 'H NMR (400 MHz; CDCL): § 7.25-7.39 (m, 10 H), 5.32-5.37 (bs, 1 H), 5.08-5.19 (m, 2
H), 4.40-4.49 (m, 1 H), 4.21-4.35 (m, 2 H), 3.87-4.03 (m, 2 H), 3.71-3.79 (m, 2 H), 3.18-
3.32 (m, 2 H), 3.00-3.10 (m, 1 H), 2.61-2.73 (m, 1 H), 2.14-2.24 (m, 1 H), 1.62-2.07 (m, 8
H).

2  (iii) Ph-(R)CH(OH)-C(O)-Pro-Dig x HOAc
The title compound was prepared according to the methad described in Example 15(iii)
above from Ph-(RYCH(OH)-C(O)-Pro-Dig(Z) (0.14 g; 0.276 mmol; from step (iii) above

yielding 112 mg (94%).

2 'HNMR (400 MHz; CD,0D): 5 7.27-7.44 (m, 5 H), 5.34 (s, 1 H), 4.29-4.35 (m, 1 H),
4.17-4.25 (m, 2 H), 3.75-3.83 (m, 2 H), 3.63-3.73 (m, 1 H), 3.25-3.34 (m, 1 H), 3.08-3.23
(m, 2 H), 2.79-2.90 (m, 1 H), 1.71-2.10 (m, 6 H).
13C NMR (100.6 MHz; CD,OD) amidine and carbonyl signals: § 174.79, 173.26, 158.16.



Dig(2)(0.315 g; 0.506 mml; fromstep (i) above) at 0OC and the m xture was
stirred at roomtenperature for 2 h. The pH of the reaction m xture was
adjusted to 8 with aqueous 10 Klerr]CJerr] and was extracted with

CH err]Cl[err]. The organic |ayer was washed wi th aqueous Nad , dried
(Na[err] SO err lwodsexsyaporated. The crude product (250 ng) wasCt/SE96/0878
chr omat ogr aphed on a silica gel colum using CHerr]Cl[err]: MeOH (9:1)
as eluent yielding 180 ng (70% of the s§stitle conpound. 15 [err]H
NVR(400 MHz; CDCl[err]): [err]7.25-7.39 (m 10 H), 5.32-5.37 (bs, 1H),

5.08-5.19 (m 2 H, 4.40-4.49 (m 1H), 4.21-4.35 (m 2H), 3.87-4.03
(m 2H), 3.71- 2H), 3.18- 3. 32 (m 2-H), 3.00-3.10 (m 1H),
2.61-2.73 (m ) 8 H. 20

(ii1)Ph- (R CH Ea(RICHIIIM AOPR{X angonpound was prepared
according to tge 4% ; 10 Exani! 8, above from

Ph- ( R) CH( OH) - CCO= P~ Br ot o Y210 TTTD omstep (iii) above
yielding 112 ny (94% 25 [err]H NIVR (400 M—Iz CD[err]CD) [err]
7.27-7.44 (m 5H) 34 (s 4.29-4.35 (m 1H), 417425(m2H)

375383(nf2 W@Mssm(m 1H), 3.08-3.23
20 7 152 SOptdlilcy MW%W@W?@M%W%%W* 30

\IQQT/Q ;/E 8 2/2 838 5 1(ii) from (R,S)-N-Boc-Pic(cis-4-Me)-OH (0.88 g; 4.1 mmol; prepared accordxng to the
5(i) (R S)- N pBethod describedin jbymeag gt gJ. Org. Chem. (1950), S5, 738) yielding 405 g (19%)

10 FAB-MS m/z 509 M+ 1)*
H NMR (400 MHz; CDCL): § 7.25-7.90 (m, 9 H), 5.20 (s, 2 H), 4.45-4.50 (m, 2 H), 4.30-
4.40 (m, 1 H), 3.15-3.70 (m, 2 H), 170-2.00 (m, 4 H), 1.45 (s, 9 H), 1.15-1.30 (m, 1 H),
0.90-1.05 (m, 3 H).

15 (i) H:(R.S)Pic(cis-4-Me)-Pab(Z)
(R.S)-N-Boc-Pic(cis-4-Me)-Pab(Z) (0.40 g; 0.79 mmol; from step (i) above) was dissolved
in CH,Cl, (5 mi). Trifluoroacetic acid (S ml) was added and the mixture was stirred for 0.5
h. The reaction mixture was evaporated and the residue was dissolved in CH,Cl,, washed
with aqueous Na,CO;,, dried (MgSO,) and evaporated. The crude product was purified by
20 flash chromatography on a silica gel column eluted with CH,Cl,:MeOH 95:5 and
CH,Cl1,:MeOH 9:1. The yield was 300 mg (94%) of the sub-title compound.

FAB-MS m/z 409 (M + 1)°
'H NMR (500 MHz; CD;0D): 5 7.25-7.85 (m, 9 H), 5.15 (s, 2 H), 4.35-4.45 (m, 2 H),
25 2.55-3.60 (m, 3 H), 1.85-2.05 (m, 1 H), 1.35-1.65 (m, 2 H), 0.90-1.20 (m, 5 H).

(i) Ph-(RICH(OTBDMS)-C(O)-(R.S)Pic(cis-4-Me)-Pab(Z)

The sub-title compound was prepared analogously to the method described in Example

3(ii) above from H-~(R,S)Pic(cis-4-Me)-Pab(Z) (0.290 ;_' 0.71 mmol; from step (ii) above)
3 and Ph-(RYCH(OTBDMS)-C(0)-OH (0.189 g; 0.71 mmo}; prepared according to the



The sub-title conmpound was prepared anal ogously to the nmethod described in
Exanpl e 1(ii1) from (R S)-N-Boc-Pic(cis-4-Me)-OH (0.88 g; 4.1 mmol ;
prepared according to the - nmethod described in Shunman et al J. Og.
Chem (1990), 55, 738) yielding 405 ng (19%. 10 FAB-MS niz 509( M+

1 400 MHz; CDCI 7.25-7.90 5.20
()S[erzr] | 4453@%@,%/]'?( [err]): [err] PCTISESG/00378

4. 30- 4.40 (m 1H), 3.15-3.70 (m 2H),
170-2.00 (m 4 H), 1.45 (s 9H), 1.15-1.30 (m 1M, 0.90-1.05 (m 3
H. 15 (ii) H(R S)Pic){cis-4-Me)- Pab(Z]

(R S)-N-Boc-Pic(cis-4-M)-Pab(Z) (0.40 g; 0.79 mmol; from step (1) above)

vas di ssolved poq4lgd %&ﬁ@&%&&&[&é(@nf‘t%enﬁohf(wﬁsi?% )idding 04d gbr)

was added and {Heom Xture was Stirre n mxture
was evapor at edcﬁﬂdpﬂdmtnﬂﬁcmmﬁmwédgmpﬂi@mmqmm] washed

w th aqueous Na[err]CJerr], dried (MgJgSO err]) and evaporated. The crude
product was purified by 20 flash chromat ography on a silica gel colum
eluted with CHK‘SS b oY, 9 Ry 3. Me)-Pal err]Cl[err]: MeOH 9:1. The
yield was 300 FAB-M5 mlz 409 (M +

1)[er2 rl N §5[?§§WW&W (Wdﬂ%ﬁ)-%@lomgwcﬂgﬂmp(?ﬂ) 5.15
(18355065 (m gpﬂve)&waie@z@ cacxgdo%ﬁnﬁzmz}forah 'HI réa%on:'ﬁ?xhue
Ph- (R) CH( OTBDVglas E&a@)mﬁeﬁaﬁa B{e%ﬁdu%v&swi fiddey(flash chromatiibepwat dilidagpeF ONpouUNd

was prepared anal ogously to the nethod described in

above from H ( Rolgmniehitesd withiCHeGla:MeOHAIB2, 956 and)9:¥) 'Fh#meln‘PWMﬁ@SéB(y()lq)f)
above) 30 and Ph L@hg‘—:l&g);m& C(O-OH (0.189 g; 0.71 mol; prepared

according to t WO 97/ 02284
PCT/ SE96/ 00878 56
met hod described in Hanada et aI 1989) 111, 669) vyiel ding

0.40 g of (O BarfRIGH(QED:CIR ar SPiclcis-AMe)Pap x HQA di ng step without
purification. ' solei

A mixture of Ph-(R)CH(OH)-C(O)-(R,S)Pic(cis-4-Me)-Pab(Z) (0.045 g; 0.083 mmol; from
step (iv) above) and Pd/C (5%; 0.06 g) in ethanol (8 mL) was hydrogenated at atmospheric

15 pressure for 2.5 h. The reaction mixture was filtered and the filtrate was evaporated. The
crude product was subjected to preparative RPLC (0.1M NH,OAc; 30% acetonitrile) where
the diastereomers were separated. The yield was 7 mg of compound 29A with a

diastereomeric ratio >99:1 and 11 mg of compound 29B with a diastereomeric ratio 98:2.

20 Compound 29A:
LC-MS m/z 409 (M+ 1), 407 (M - 1)
'H NMR (500 MHz; D,0): & 7.20-7.80 (m, 9 H), 5.65 (s, 1 H), 4.65-5.35 (m, 1 H), 4.40-
4.55 (m, 2 H), 3.85-4.00 (m, 1 H), 3.65-3.75 (m, 1 H), 2.65-3.15 (m, 2 H), 2.05-2.20 (m, 1
H), 1.05-1.75 (m, 2 H), 0.70-0.90 (m, 3 H).

2s ~ Compound 29B:
LC-MS m/z 409 (M+ 1), 407 (M - 1)
'H NMR (500 MHz; D,0): § 7.25-7.80 (m, 9 H), 4.55-5.75 (m, 2 H), 4.35-4.50 (m, 3 H),
3.75-3.85 (m, 1 H), 2.70-2.80 (m, 1 H), 1.80-2.20 (m, 1 H), 0.70-1.70 (m, 6 H).



(iv) Ph-(RCHOH)-C(O-(R S)Pic(cis-4-Me)-Pab(2) 5

Ph- (R)CH(OTBDVB) - C(O) - (R, S)Pic(cis-4-Me)-Pab(Z) (0.40 g; crude from step
(rii) above) was treated with trifluoroacetic acid (20%in

CH err]C[err]) for 3 h. The reaction m xture was evaporated and the
resi due was w';,'h?%‘by flash chromat ography on a silica gelpeyrseosfodhsm
eluted with [der [ [err]: MeOH (98:2,95:5 and 9:1). The yield was 45 ng
(11% of the sub-title conmpound. 10 (v) Ph-(RCHOH)-C(O-(R or

S)Pic(cis-4-M)-Pab x HOAc and PhZR)CH(O—I)-C(O)-(S or

R) Pi c(cis-4-Me)-Pab x HOAc A mxture of

Ph- ( R) CH( OH) - S)Pic(cis-4-Me)-Pab(2zZ) (0.045 g; 0.083 mmol; from
step (iv) ab Pd/C (5% 0. 06 g) in ethanol (8 nmL) was hydrogenated
at at nospher i Bh-4C it g-i AZe-Bathx HUle reaction mxture was filtered
and the filtrate was evaporat ed The crude product was subjected to

preparative RPLC (0 1M NH[ err] QAc; 30% acetonitrile) where t he
di ast er eonmer sgyvepK(C 2 A p 7 ng of conmpound 29A with a
di ast éreomneri onpound 29B with a d| astereoneric

rati o 98:2s m@sub@ﬂcpomqu@w prepared@mlmwﬁtommdndeﬂn @vExample

ALl 4, sib e B A bl x I 1ET doig g, Bioks mynofiind GRPCS-Bhnyilrokd-g > O

? 6523H)75 (m 1) ngﬁ?ﬁmﬂ(&%im@ﬁﬁmollmmngm 318mmol)thMN-1905M
- +
15“[ err], 407 {nmlwquqrphrghne (Q%%qﬁ%ﬁ%@bgﬁ(lsﬂ%ww %Fé‘?&ér%)% 7.80

(m 9 H), 4.55-5.75 (m 2 H), 4.35-4.50 (m 3 H), 3.75-3.85 (m 1H),
2.70-2.80 (m 1H), 1.80-2.20 (m 1H), 0.70-1.70 (m 6 H. 30
VO 97/ 0228¢ LC-MSm/z529 M+1),527 (M- 1y PCT/ SE96/ 00878

o EAPRIE (550 Metz: coCB) 5 $THESS L 1§, oS O 15 Q663518
H), 4.71-4.88 (m, 1 H), 4.32-4.41 (m, 2 H), 3.92-4.04 (m, 2 ), 3.79-3.88 (m, 1 H), 2.62-
2.86 (m, 2 H), 2.29-2.57 (m, 2 H), 1.80-1.98 (m, 2 H).

1s (i) Ph=(CH,),-(RICH(OH)-C(Q)-Aze-Pab x HC]
The title compound was prepared according to the method described in Example 1(v)
above from Ph~(CH,);-(R)CH(OH)-C(O)-Aze-Pab(Z) (0.112 g; 0.212 mmol; from step (i)
above) yielding 77 mg (84%).

2 LC-MSm/z395(M+1),393(M-1)
'H NMR (400 MHz; CD,0D): § 7.77-7.77 (m, 9 H), 4.73-5.19 (m, 1 H), 4.40-4.62 (m, 2
H), 3.92-4.34 (m, 3 H), 2.48-2.84 (m, 3 H), 2.09-2.33 (m, 1 H), 1.83-2.05 (m, 2 H).
3¢ NMR (100.6 MHz; D,0; complicated due to rotamers) amidine and carbony] carbons:
8 175.66, 174.80, 172.56, 172.49, 166.14, 165.87.



(i1)Ph-(CH err])[err]-(RCHOH)-C(O - Aze- Pab( 2) 5 The sub-title conpound
was prepared anal ogously to the nethod described in Exanple 3(i1)
above from H Aze-Pab(Z) x 2 HCl (0.434 g, 0.988 mml) and

(R -(-)-2-hydroxy-4- phenyl buturic acid (0.162 g; 0.898 mvol ), TBTU
(0.433 g, 1.348wowigzsand N- met hyl nor phol i ne (0. 363 g;PCY/SED6/008TH )
in DMF (15 m) yielding 105 ng (22%. 10 LGMs mz 529 (M+ 1)[err],
527 (M- 1) [err]H NVR (500 MHz; CD8B[err]): [err] 8.17-8.25 (m
NH), 7.05-7.72 (m 14 H),.5.16-5.22 (m 2 H 4.71-4.88 (m 1H),
4.32-4.41 (m 2H), 3.92-4.04 (m 2H), 3.79-3.88 (m 1H), 2.62- 2. 86
(m 2 H, 2.20Ezampledky 2H), 180 1 98 (m 2 H) 15 (i)

Ph-(CH err])[e Z p The title conpound was

prepared accor® s FHet anpl e- 1(v) above
from Ph- (CH[err])[err] (R)CH(C]—l) O - Aze Pab(Zz) (0.112 g; 0.212 mml; from
step (i) __above) yielding 77 (849 . 20 LG-Ms nfz 395 (M +
D[err], 393 (- S iIVR (400 MHz; CD[err]OD): [err]

T A0 b b el g od oo i

[err] C NMR (10£bo€vemdmz-aixmmaldehydec(msgpmoeﬂndugxemmgmm(&m}am di ne and

car bonyl carbons: 175. 66, 174.80, 172.56, 172.49, 166.14, 165.87.
25 30 WO 97/ 02284

PCT/ SE96/ 00878 D 403 (M -1 58

Exanpl e 31 LC-MS m/z201 (M - 1)’, ¢ y

TH NMR (500 MHz; CD,0D): § 7.43-7.98 (m, 7 H), 5.29-5.35 (m, 1 H).

10

(ii) 2= s
The sub-title compound was prepared according to the method described in Example 3(ii)
above frdm {R,S)-(2-naphthyl)glycolic acid (0.162 g; 0.8 mmol; from step (i) above
yielding 266 mg (60%).

15
LC-MS m/z 551 (M + 1)*
'H NMR (400 MHz; CDCL;): 8 7.18-7.91 (m, 16 H), 4.86-5.26 (m, 3 H), 4.05-4.60 (m, 3
H), 3.52-3.78 (m, 2 H), 2.24-2.73 (m, 2 H).

2 (iii) 2:Naphthyl-R.SYCH(OH)-C(Q)- Aze-Pab x HOAc
The title compound was prepared according to the method described in Example 15(ii)
above from 2-naphthyl-(R,SYCH(OH)-C(O)-Aze-Pab(Z) (0.266 g; 0.48 mmol; from step
(ii) above yielding 202 mg (88%).

s LC-MSm/z417(M+1)"
'H NMR (500 MHz; CD,0D): § 7.28-7.96 (m, 11 H), 5.30-5.40 (m, I H), 3.95-4.82 (m, §
H), 2.09-2.59 (m, 2 H).

30



s The sub-title conmpound was prepared according to the nethod described in
Exanpl e 15(i) above from 2-napht hal dehyde (15.6 g; 100 nmol ) vyi el ding
12.37 g (61%. LCMS mz 201 (M- 1)[err], 403 (2M- 1) [err]H
NVR(500 MHz; CD[err]OD): [err] 7.43-7.98 (m 7 H), 5.29-5.35 (m 1H). 10

The sub-titlevﬁpmg%d was prepared according to the nmethod siensKos/oesds i n

Exanple 3(i1i) ove from (R, S)-(2-naphthyl)glycolic acid (0.162 g; 0.8
mol ; fromstep (i) above yielding 266 ng (60% . 15 LC-Ms nfz 551
(M+ 1)[err] [err]H NVR (400 MHz; CDCl[err]): [err] 7.18-7.91 (m 16
H, 4.86-5.26 (m 3 H), 4.05-4.60 (m 3 H, 3.52-3.78 (m 2 H),
2.24-2.73 (mE&n{%u& 20 The title conmpound was prepared according to
t he net hod descrrbed in Exarrple 15 |||) above from

2- napht hyl - ( R-Iaxoiw-OH sk 0.48 mmol ; from step
(i1) above yielding 202 ngy (88°/<) 25 LC—IVB mz 417(M + 1)[err]
[err]H NVR (500 MHz; CD[err]CD) 6728796(m 11H), 5.30- 40(m 1H),
3.95-4. 82 (M) € : 30

97/ 02284 ’ 008
s  The sub-title compound was prepared according to the method descn %&amp %( i)
above from (R,S)-3-(3-indolyl)lactic acid (0.21 g; 1.0 mmol) yielding 0.22 g (45%).

'H NMR (500 MHz; CDC).): 5 6.57-7.80 (m, 14 H), 5.24 (s, 2 H), 4.59-4.83 (m, 1 H),
4.19-4.51 (m, 3 H), 3.69-3.99 (m, 2 H), 3.03-3.36 (m, 2 H), 2.31-2.56 (m, 2 H).

10
(i) 3-Indolyl-CH,-(R.S)CH(OH)-C(O)-Aze-Pab x HOAc
The title compound was prepared according to the method described in Example 15(iii)
above from 3-indolyl-CH,-(R,S)CH(OH)-C(O)-Aze-Pab(Z) (0.11 g; 0.20 mmol; from step
(i) above yielding 75 mg (80%).

15
FAB-MS m/z 420 M+ 1)"
H NMR (500 MHz; D,0): 8 7.00-7.75 (m, 9 H), 4.61-4.71 (m, 1 H), 3.74-4.51 (m, 5 H),
3.00-3.28 (m, 2 H), 1.95-2.42 (m, 2 H)
13C NMR (75.5 MHz; D,0; complicated due to diastercomers/rotamers) amidine and

20 carbonyl carbons: 5 179.38, 176.19, 175.56, 173.06, 166.78.

Example 33
{CH3),CH-(RYCH(QH)-C(O)-Aze-Pab x HOAc

25 (i) (CH),CH-(RICH(OH)-C(O)-Aze-Pab(Z)
The sub-title compound was prepared according to the method described in Example 3(1i)
above from (R)-2-hydroxyisovaleric acid (0.12 g; 1.0 mmol) yielding 68 mg (16%).



59 Exanpl e 32 3-Indolyl-CHerr]-(R S)CH(OH) - C(O) - Aze- Pab x HOAc
(i) 3-Indolyl-CHerr]-(R SYCHOH -C(O-Aze-Pab(Z) 5 The sub-title conmpound

was prepared according to the nmethod described in Exanple 3(ii) above
from(R S)-3-(3-indolyl)lactic acid (0.21 g; 1.0 mmol) yielding 0.22 g
(459 . ﬁfa&k%NR(SOOM—lz CDCl[err]): [err] 6.57-7. ,
5.24 (s, 2H) (m 1H 4.19-4.51 (m 3H), 3.69-3.99 (m 2
H) , 303336(m 2H), 2.31-2.56 (m 2H). The title conpound was
prepared according to the -method described ™ Tn Exanple 15(iii) above

from 3-indolyl-CHerr]- (R S)CH(OH)-C( O - Aze-Pab(Zz) (0.11 g; 0.20 mmol; from’

ste i :
1)[err] [erT ! err Colery L0027 ImT o),

err ) SRR MR FE ped Vo Nap, 115 R S HT Sad o s
4.61-4.71 (m 4.95(m,3 H)4440a155((m,25m405-425 (M, D6H,3.7583.90(m ), 11652553md3 (m
2H) [err]C NVR(75.5 MHz; Dlerr] G conplicated due to
di astereorrers/Hbloamelr%(nhﬁlI‘Br ne and 20 carbonyl carbons: [err] 179. 38,
176.19, 175.56, 173.06, 166. 78. Exanpl e 33
(CHerr])[err] CH (R) CH(OH) - C(O) Aze- Pabx HOAC 25
(1)Y(CH err]3|[ efin] o.t.%u 4 A The sub-title conmpound

was prepared cot 4 the th ” de cr| b di above
B e 1 > R ‘?smr%m&gs %%&Wﬁdv%ﬂé@ e 43160
WO 97/ 02284  ahove from (CHs),CH-(R)YCH(OH)-C(0)-Aze-Pab(Z) (0.068 g; 0.15 mmol; froms step (i)

PCT/ SE96/ 00878
above) yielding 13 mg (23%).

10 'HNMR (300 MHz; D,0): 5 7.45-7.80 (m, 4 H), 4.85-5.25 (m, 1 H), 4.45-4.65 (m, 2 H),
4.30-4.40 (m, 1 H), 3.80-4.10 (m, 2 H), 2.60-2.80 (m, 1 H), 2.20-2.35 (m, 1 H), 1.90-2.05
(m, 1 H), 0.70-1.00 (m, 6 H).
13C NMR (75.5 MHz; D,0; complicated due to rotamers) amidine and carbonyl carbons:
182.37, 176.34, 175.38, 173.84, 173.26, 167.16.

15

Example 34
{CH3)CH-(CH,1,-(R.SYCH(OH)-C(Q)-Aze-Pab x HOAc

() (CH)CH-ACH:),-(R.SICH(OH)-C(O)-Aze-Pab(Z)
20  The sub-title compound was prepared according to the method described in Example 3(ii)
above from (R,S)-isoleucic acid (0.12 g; 0.88 mmol) yielding 0.15 g (36%).

'H NMR (300 MHz; CDCL):  7.15-7.80 (m, 9 H), 5.20 (s, 2 H), 4.85-4.95 (m, 1 H), 4.35-
4.55 (m, 2 H), 3.85-4.20 (m, 3 H), 2.40-2.80 (m, 2 H), 1.75-2.10 (m, 1 H), 1.20-1.55 (m, 2
s H),0.75-1.00 (m, 6 H).

@ii) (CH3)CH-(CH,)-R.SICH(OH)-C(O)-Aze-Pab x HOAc

The title compound was prepared according to the method described in Example 15(iii)

above from (CH;),CH-(CH,),~(R,SYCH(OH)-C(0)-Aze-Pab(Z) (0.13 g; 0.27 mmol; from
30  step (i) above) yielding 0.11 g (100%).



60 [err]H NWVR (300 MHz; CDCl[err]): [err] 8.25-8.40 (t, NH),

7.15-7.90 (m 9H), 5.20 (s, 2H), 4.85- 4.95 (m 1H), 4.30-4.55 (m 2

H),405425(m2H) 3.75-3.90 (m 1H), 1.65-2.75 (m 3

070105(m 6 . 5 (ii) (CHerr])[err]-CH(RCHOH-CO) - Aze Pab x
The orrpound was prepared according to the er bed

I n Exarrpl e 15 | above from

(CH[err])[err]CI—I-(R)CI—I(C]—I)-C(O)-Aze-Pab( (0.068 g; 0.15 mmol ; frons step

(1) above) yielding 13 ng (23%. ih [err]H NVR (300 MHz; Derr]O:

[err]7.45-7.80 (m 4 Hy, 4.85-5.25 (m 1H), 4.45-4.65 (m 2H),
4.30-4.40 (m 1H), 3.80-4.10 (m 2 H), 2.60-2.80 (m 1H), 2.20-2.35 (m
1H), 1.90-2.05 (m 1H), 0.70-1.00 (m 6 H). [err] C NVR(75.5 Miz;

Dlerr] O condHiNMRI400MZ D,ON 5763359 (aﬁnzcime 3arw46:mrzcmy4 mnbmsl H),
182.37, 176.34 175 38, 173.84, 173.26, 167.

(CH err]) [ er 4404tcim, 238, 4:1714.3 1clm, 2 HDR3. W@bl@@ 50:2.69 ﬁ’agioﬁ)’ﬂd&cz 27
(i)y(CHerr]) gl rﬁ%@-ﬂzq-i[ﬁ &]3%@@&16 d@i OH) - C( O - Aze-Pab(Z) 20 The

sub-title co accor 0 the nethod described in
Exanpl e 3(i i) CNMRHM\MH&{ iﬁn@hﬁtﬁﬂmwdﬁmﬁbﬁeﬁﬂomﬁ&swﬁ&ml )

| di H NVR( 300
¥I 25 7 80 (mﬁ&m@mségﬁ% qpsl)417§§1,(41'(§519(w',i,$338 H)"“& 13& 17, 15116] 104 55 (m
385413@7%‘1‘82% 40280(m2H) 1.75-2.10 (m | H, 1.20-1-55
(m 2 2 80 The title conmpound was prepared

accor di t he nmet hod descrl bed in Exanple 115(iii) above from

ng to
CH -(R S) CH -C(O -Aze-Pab(z 0.13 g; 0.27
ol 11 b 6B 1) Lhove) | yiel ding O 119 (1009 o o

10 Ph(3-OM)-(R.SYCH(OH)-C(Q)-Pro-Pab x HC]

(1) Boc-Pro-Pab(Z) x HCI

The subtitle compound was prepared according to the method described in Example 1(i1)

from Boc-Pro-OH (10.2 g, 47.4 mmol) and added H-Pab(Z) x HCI (15.9 g, 49.8 mmol),
15 yielding 21.74 g (95.5%)

FAB-MS m/z481 M + 1)*

'H NMR (400 MHz; CD;0D) 5 8.0-7.8 (m, 2H), 7.5-7.25 (m, 7H), 5.17 (s, 2H) 4.6-4.15

(m, 3H), 3.6-3.35 (m, 2H), 2.3-2.1 (m, 1H), 2.1-1.8 (m, 3H), 1.5-1.3 (two broad singlets,
20 rotamers of Boc, 9H)

(ii) H-Pro-Pab(Z)

The subtitle compound was prepared according to the method described in Example 3(i)

from Boc-Pro-Pab(Z) x HCI (from step (ii) above) followed by an alkaline extractive work
25 up.

(iif) PhG3-OH)-(R.SYCH(OH)-C(O)-Pro-Pab(Z)

The sub-title compound was prepared according to the method described in Example 3(ii)

above from (R,S)-3-hydroxymandelic acid (0.25 g; 1.5 mmol) and H-Pro-Pab(Z) (0.63 g;
3 1.65mmol; from step (ii) above) yielding 51 mg (6%) of the title compound.



WO 97/ 02284 _

PCT/ SE96/ 00878 _ 61

[err]H NVR (400 MHz; D[err]O) [err]7.63-7.69 (m 2H), 7.37-7.46 (m 2H),
4.72-5.12 (m 1H), 4.40-4.46 (m 2H), 4.17-4.31 (m 2H), 3.90-4.02 (m
1H), 2.50-2. 69womwwobbds, 2. 11-2.27 (m 1H), 1.12-1.72 ( mpCavsEs&oodis 0. 85
(m 6H). 5 [err]C NWR (75.5 MHz; Dlerr] G conplicated due to

di astereoners/rotanmers) am di ne and carbonyl carbons: [err] 176.97,
176.80, 176.61, 176.19, .173.38, 173.28, 173.17, 173.10, 166. 78,

182. 02. Exanmple 35 10 Ph(3-OH)-(R S)CHOH)-C(O - Pro-Pab - HCl

(i) Boc-Pro-Pab(z) x HC The subtitle conpound was prepared according

to the nethod bed Ie 1(i1) from Boc-Pro-OH(10.2 g, 47.4
mrol ) and addegxﬁ-cMs )55{20\58 (15.9 g, 49.8 mmol ), 15 vyielding 21.74 g
(95.5% FAB—IVB mz 481 (M + 1)[err] [err]H NVR (400 MHz;
Cherr]QD) [err] 8078(m 2H) , 75725(m 7H), 5.17 (s, 2H) 4.6-4.15
(m 3H), 3.6- 3(igpPK{ R D) af bxHCll-1.8 (m 3H), 1.5-1.3 (two

Droad 509 £ oo e CBIRA Rnbhreil oot SRR BB ko
3(i) fro na&% ﬁB M@@S}dﬂtoﬂj-cw)-mb@ i0.05.£:0/094 rhifbl; GOROtdPYiEDN

al kal i ne extractive work
(iii)Ph-(3- wﬂw@éﬂp&:ﬂm&@)&%ﬂ«ro- Pab( 2) The sub-title conpound was
prepared according.to the nmethod described in Exanple 3(ii) above from

(R S)-3-hydroxymandelic acid (0.25 g; 1.5 mmol) and H Pro-Pab(Zz) (0.63 g;
30 1.65mmol; FAB-MSnop397 (M+al)bve) yielding 51 ng (6% of the title

conpound.
POl 10 C NMR (75.5 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: 5 175.36, 175.13, 172.92, 167.13.

Example 36
Ph(3,5-diOMe)-(R.SICH(OH)-C(O)-Pro-Pab x HOAc
15
() Eh(3,5-diOMe)}-(R.SYCH(OH)-C(O)-Pro-Pab(Z)
The sub-title compound was prepared according to the method described in Example 3(i)
above from (R,S)-3,5-dimethoxymandelic acid (0.08 g; 0.38 mmol; prepared according to
the method described in Synthesis (1974), 724) and H-Pro-Pab(Z) (0.16 g; 0.42 mmol; see
20 Example 35(ii)) yielding 61 mg (28%).

'H NMR (500 MHz; CDCl,): § 7.70-7.80 (t, NH), 7.08-7.50 (m, 9 H), 6.30-6.50 (m, 3 H),
5.20 (s, 2 H), 5.00-5.10 (m, 1 H), 4.25-4.70 (m, 3 H), 3.60-3.80 (m, 6 H), 3.35-3.55 (m, 1
H), 2.95-3.25 (m, 1 H), 1.70-2.25 (m, 4 H).

25
@) Eh(3.5-diOMeHR.S)CH(OH)-C(O)-Pro-Pab x HOAc
The title compound was prepared according to the method described in Example 15(iii)
above from Ph(3,5-diOMe)-(R,S)CH(OH)-C(O)-Pro-Pab(Z) (0.06 g; 0.10 mmol; from step
(i) above) vielding 35 mg (72%).
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FAB-M5 mz 531 (M+ 1)[err] (i1v)Ph(3-OH)- (R, S)CH(OH) - C(O) - Pro-Pab x
HCIl 5 The title conmpound was prepared according to the nethod described in
Exanpl e 1(v) wohes fromPh(3-0H)-(R S)CH OH) -C(O) - Pro-Pa ;

0.094 mol ; fromstep (iii) above) yielding 30 ng (749 . FABil\/IS
mz 397 (M+ 1)[err] 10 [err]C NWR(75.5 Mgz Dierr] O conplicated due to
di ast ereoners/rotaners) am di ne and cargonyl carbons: [err] 175. 36,

175. 13, 172.92, 167.13. Exanpl e 36

ey ) ! BRI D 67 I8 a0 (L0 Bu1-665 o, 05 ks i

above from (R, S)lBMSOdmﬂﬂﬂp&Mnmﬂ),lkma&.?ﬁl(m H} 1J0-238@n,# ). ; pr epar ed

¥ Pro- Pab(2) (0 & 0 535 e B S it B,

(28%. W%&@ﬁﬁ#nﬁ?mmm 43617218071iﬁ£>7371§f>1(,t1669§4)
7.08-7.50 (m 9 30-6.50 (m 2H), 5.00-5.10 (m 1H),
4.25-4.70 (ny 3H), 3.60-3.80 (m 6 H, 335355(m1 H, 2.95-3.25
(m 1H), 1.70- 2525 m%m 25 The title conpound was prepared
according to th descrl bed |n Exanpl e 15(| i) above from
Ph(3, 5- di OVe) - ( Pa3)OME : 30 ; 0.10 mmol ; from step

(i) above) yielding 35 ny (720/()

®

10  The sub-title compound was prepared according to the method described in Example 3(ii)
above from (R,S)-3-methoxymandelic acid (0.27 g; 1.5 mmol) and H-Pro-Pab(Z) (0.57 g;
1.5 mmol; see Example 35(ii) above) yielding 158 mg (20%).

FAB-MS m/z 545 (M +1)"

15 'HNMR (400 MHz; CDCL,): & 7.77-7.84 (m, 2 H), 7.01-7.48 (m, 8 H), 6.80-6.91 (m, 3 H),
5.20-5.24 (m, 2 H), 5.06-5.11 (m, 1 H), 4.30-4.72 (m, 3 H), 3.68-3.79 (m, 3 H), 3.38-3.57
(m, 1 H), 2.91-3.17 (m, 1 H), 1.68-2.31 (m, 4 H).

(if) Ph(3-OMe)-(R.S)CH(OH)-C(O)-Pro-Pab x HOAc

20  The title compound was prepared according to the method described in Example 15(iii)
above from Ph(3-OMe)-(R,S)CH(OH)-C(O)-Pro-Pab(Z) (0.06 g; 0.11 mmol; from step (i)
above yielding 39 mg (75%).

LC-MSm/z411 (M+1)",409 (M - 1)

25 'HNMR (400 MHz; D,0): & 6.81-7.84 (m, 8 H), 5.47 (s, 1 H), 4.35-4.59 (m, 3 H), 3.60-
3.88 (m, 4 H), 3.07-3.29 (m, 1 H), 1.74-2.37 (m, 4 H).
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NVR (500 MHz; Dierr]O: [err] 7.23-7.80 (m 4H), 6.41-6.65 (m 3 H),
535-5.45 (m 1H), 4.354.60 (m 3H), 3.80 (s, 3 H, 3.10-3.75 (m 5 H),

1.70-2.35 (M doblrss [€'T]C NWR (75.5 Miz; Derr]Q con‘pi,gg%@eto
di ast ereoners/rotaners) am di ne and car bonyl carbons: 8 1/5.28, 175.05,
174.03, 173.46, 172.80, 172.73, 167.11, 1?53 95. 5 Exanple 37

Ph(3-Owe) - (R S)CH(OH) - C( O - Pro-Pab x HOAC (1)

Ph(3-Owe)- (R, S) CH(OH) - C( O) - Pr o- Pab( 2) 10 The sub-title conpound was

pr epared acco t he nethod described in Exanple 3(ii) above from
(R'S) - 3methowﬁg)lc aC|d(0 27g 15rrm)|) and H Pro-Pab(Zz) (0.57 g;
1.5 mol ; PhiR 3 € ' Azer HOA: (209 . FAB- M5 ni z
545(M+ Derr] 15 [err]H NIVR(4OOM—|z CDCI[err]) [err] 7.77-7.84 (m 2
H),701748(m8|—|) 680691(m3H) 5.20-5.24 (m 2H),
5.06-5.11(m . , : RelPat?y 3H), 3.38-3.57 (m

1 2.91-3.1 ‘ )
( |H|) ) Ph( 3- Qhk) mﬁtﬂdﬂucweﬂd@aslﬁr@aﬁdbceord@b tiOmethixbddscribed in Bxampled(iiyas

P;gﬁ]alraﬁ?sa(a(\:/grldl ng m‘{p& B gﬁtﬁscrl b%qi | n.dgé%rg‘ '00 15‘ bl [ F I ab, vep
(1) abov etothémeth [3 74 vididifig 6.23 9 1)[err] 409 (M
- 1) 25 [err]H NMVR( 400 M—lzmtl)[éeﬁﬁ?%;sa?e)r .81-7. gézl #?I:) 5. 47 (s 1H),
4.35-4.59 (m 3H), 3.60- 3.88 (m 4H), 30732_9(m1|—|) 1.74-2.37 (m
E ) 06/ 0057 H NMR @OOMEE 6461k-0): 5 6.68-8.12 (m, 12 H), 5.94-6.05 (m, 2 H), 5.18 (5, 2 H,

10 3.81-5.12 (m, 6 H), 2.30-2.54 (m, 2 H).

(i) Ph(3,4-(-0-CH,-O-))-(R.S)ICH(OH)-C(0)-Aze-Pab x HOAc

The title compound was prepared according to the method described in Example 15(iii)

above from Ph(3,4-(-O-CH,-0-))-(R,S)CH(OH)-C(0)-Aze-Pab(Z) (0.11 g; 0.20 mmol;
15 from step (i) above) yielding 72 mg (76%).

*H NMR (500 MHz; D,0): & 6.64-7.80 (m, 7 H), 5.91-6.01 (m, 2 H), 4.80-5.24 (m, 2 H),
3.88-4.57 (m, 4 H), 2.11-2.84 (m, 2 H).
3C NMR (75.5 MHz; D,0; complicated due to diastereomers/rotamers) amidine and

20  carbonyl carbons: 5 176.03, 175.70, 175.07, 174.82, 168.86.

Example 39
Ph(3-OMe:4-OH)-(R.SYCH(OH)-C(O)-Pro-Pab x HOAc

2s (i) Bh(3-OMe 4-OH)-(R,SYCH(OH)-C(0O)-Pro-Pab(Z)
The sub-titte compound was prepared according to the method described in Example 3(i)
above from (R,S)-4-hydroxy-3-methoxymandelic acid (0.40 g; 2.0 mmol) and H-Pro-
Pab(Z) (0.76 g; 2.0 mmol; see Example 35(ii)) yielding 132 mg (12%).

3 FAB-MSm/z561 (M +1)"



64 Ph(3.4-(-OCHerr]-0))-(R SYCHOH)-C(O - Aze-Pab x HOAc 5
The sub-title conmpound was prepared according to the nethod described in
Exanple 3(ii) above from (R S)-3, 4- net hyl enedi oxyrmandel ic acid (0. 20
g, 1.0 mmol, prepared according to the nethod described in Synthesis

(1974) 724) vyi .22 g (449 . [err]H NVMR (400 M"icgrs
acetone-d[err]‘? gj{err 668812(m 12 H, 5.94-6.05 (m 2 E 2

10 3.81-5.12 (m 6H), 2.30-2.54 (m 2 Hs (i)
Ph(3,4-(-OCHerr]-0)-(R S)CHOH -C(O - Aze- Pab x HOAc The title
conpound was prepared according to the nethod described in Exanple 15(iii)
above {1 o PHANUIRc4BY Vi @I 56 BT 1546) 08825 (7 & 153508 (0, 320
nmol ; 15 fromstep (I )above) y| el din NVR (500
MHz: D[ er r] O H), B423]84dn64-H), 381-3:25 (m, ng%(m‘wm 2H) , 4 80-5.24 (m 2
H) , +3.88-4.57 (m 4H), 211284(m 2H) . [err]CNIVR(75'5 VHz;
Derr]GQ conplicated due to di astereorrers/rot arrers) am di ne and 20

car bonyl carb@m oh(I-OMel4-OF-RRCH 5-5-Pa
Exanpl'e 39 Ph(3- Owe; 4- OH) - (R S)CH-. C(O) Pro PabeOAc

(i) Ph(3- Ove, 4Theifle comppyund wasyprepareyl appas methoddmebem&xmlelé@%ound

from (R & 488 oxy?ﬁif%bxymgﬁcc@@?ﬁﬁﬁ’@?@& (Whamel; ioff 0 ©

Pab(Z)(0.76 Mn)@bm@n)ﬁel&@Zﬁgﬂﬁ%) 35(ii)) yielding 132 ng (12%. 30
FAB-M5S mz 561 (M+ 1)[err]

FAB-MS mz427 M +1)°

10 'HNMR (400 MHz; D,0): 5 6.72-7.83 (m, 7 H), 5.42 (s, 1 H), 4.38-4.68 (m, 3 H), 3.55-
4.10 (m, 4 H). 3.09-3.29 (m, 1 H), 1.72-2.37 (m, 4 H).
13C NMR (75.5 MHz; D,0) amidine and carbonly carbons:  175.12, 173.25, 167.09.

Example 40
15 Ph-(RS)C(EtXOH)-C(O)-Pro-Pab x HOA¢

(@ Ph-R.S)C(EXOH)}-C(O)-Pro-Pab(Z)

The sub-title compound was prepared according to the method described in Example 3(ii)

above from (R,S)-2-hydroxy-2-pheny!l butanoic acid (0.36 g; 2.0 mmol) and H-Pro-Pah(Z)
20  (0.76 g; 2.0 mmol; see Example 35(ii) above) yielding 57 mg (5%).

FAB-MSm/z 543 (M +1)"
TH NMR (400 MHz; CDCl,): 5 7.24-7.88 (m, 14 H), 5.23 (s, 2 H), 4.44-4.81 (m, 3 H),
2.98-3.25 (m, 2 H), 1.49-2.32 (m, 6 H), 0.85-0.95 (m, 3 H).

(i) Ph-R.SICENOH)-C(O)-Pro-Pab x HOA

The title compound was prepared according to the method described in Example 15(iii)
above from Ph-(R,S)C(Et}OH)-C(O)-Pro-Pab(Z) (0.055 g; 0.1 mmoi; from step (i) above
yielding was 34 mg (72%).
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[err]H NVR (400 MHz; CDCl[err]): 8 6.62-7.84 (m 12H), 5.20-5.25 (m 2 H),
4.15-5.08 (m 3 H, 3.42-3.84 (m 4 H, 2.91-3.25 (m 1H), 1.66-2.37
(m 4 H. é“ (3-Owve, 4-OH) - (R S)CH(OH) - C(O) - Pro- Pab %@The
title conpound W pared according to the nethod described in anpl e
15(i1ii1) above from Ph(3-Owe, 4-OH) - (R gCH(OH) - C(O - Pro-Pab(z) (0.048
g; 0.09 mml; from step (i) above) yielding 23 ng (55%. FAB- M5
mz 427 (M+ 1)[err] 10 [err]H NVR (400 MHz; Dlerr]O: [err]6.72-7.83 (m
7 H, 5.42 (s, FAB-MS n¥z309 (&5 ()n 3H), 3.55- 4.10 (m 4 H). 3.09-3.29

and cal boni ¢ DO (HOMHE B0 ﬁwﬁmwwm,s%a;@m@a%

Ph- (R, S) C( Et
Ph- gR S%%Et%%%g}ﬁ qu??omm"rhe sub t|tIe conpound was prepared
according to tl’l"c: NMR\7S.50dH2; DJ0; domplidated dpe o difstérgomers/rotaniers) anfidinerand

R S) - 2- hyd e d Pr o- Pab( Z
20 (0,76 g 2euwbmmrmbansss ERRGHI6Ah WS TSIT85%) 1D Hians: Brh (Sop o

FAB-M5 mlz 543(M + 1)[err] [err]H NVR (400 MHz, CDCl[err]):
[err]7.24-7.88(m 14H), 5.23 (s, 2 H), 4.44-4.81(m 3H), 2.98-3.25
(m 2H), 1.49- Ex&dpledt 6H), 0.85-0.95 (m 3H). 25 (i)

Ph- (R, S)C(Et) ( - CLO < Pra- m& C title conpound was prepared
according to t 1) above from

Ph- (R, S) C(Et XOH) - C(O) - Pro-Pab(Z) (0.055 g; 0.1 mmol; fromstep (i) above
yielding was 34 ny (7206 30 L.
0 (@)
The sub-title compound was prepared according to the method described in Example 15(i)
above from 3,5-dimethylbenzaldehyde (5.0 g; 37 mmol) yielding 2.8 g (42%).

'H NMR (400 MHz; CD;0D): 3 7.05 (s, 2 H), 6.94 (s, 1 H), 5.04 (s, 1 H), 2.28 (s, 6 H).
15

(i) Bh(3.5-diMe)-(RSICH(OH)-C(Q)-Aze-Pab(Z)

The sub-title compound was prepared according to the method described in Example 3(ii)

from (R,S)-3,5-dimethylmandelic acid (0.27 g; 1.5 mmol; from step (i) above) yielding

0.403 g (51%).

FAB-MS m/z 529 (M + 1)"
'H NMR (500 MHz; CDCL): & 6.85-7.88 (m, 12 H), 5.22-5.26 (m, 2 H), 4.84-5.03 (m, 2
H), 4.43-4.62 (m, 2 H), 3.57-4.13 (m, 2 H), 2.25-2.74 (m, 8 H).

25 (iii) Ph(3.5-diMe)-(R.SICH(OH)-C(0)-Aze-Pab x HOAc
The title compound was prepared according to the method described in Example 15(iii)
from Ph(3,5-diMe)~(R,S)CH(OH)-C(0)-Aze-Pab(Z) (0.102 g; 0.194 mmol; from step (ii)
above) yielding 74 mg (84%).

3% FAB-MSm/z395(M+1)
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" FAB-M5 mz 409 (M+ 1)[err] [err]H NVR (400 MHz; Dierr]O: 87.33-7.82
(m 9H), 4.38-4.60 (m 3H), 3.19-3.71 (m 2H), 1.54-234 (m 6H),

0.73-0.90 (M Rbowozss [err]C NWR(75.5 MHz; Dlerr]Q conpli yRilebisrst O
di astereoners/rotaners) amdine and 5 car bonyl carbons: [err]182.05,

176.42, 175.73, 175.59, 174.70, 174.47, 1G4.1 Exanpl e 41 10
(1) (R S)-3,5-D nethyl mandel ic acid The sub title conpound was
prepared according to the nethod described in Exanple 15(i) above from

3, 5-di met hyl beﬁ@lzxﬂ?w&]gb ¥5 676- {% bg0 7?(n182@n 313%4 @A)
{eg?HzNg/gEgog&e)zmm 8 H) (.c?) Eh(BWdl w??e(REO)Qm(m) §C(O) ie Pab(Z)

g(]:mirg gi(lt:)e,gif)m&gﬁ%e@are%aéc%dl n to the P%E 8‘% %é[)l’l d |n

f t d 529 M
et 1 e veor o e o g <5

5.22-5.26 (sm 1221?3,1668&,15609 (m 2 H, 4.43-4.62 (m 2H), 3.57-4.13(m

2H), 2.25-2.74 (m 8H). 25 (iii)Ph(3,5-diMe)-(R S)CH OH)-C(O -Aze-Pab x

HOAc The title conpound was prepared according to the method descri bed

i n Exanpl e 15@,‘?‘&1&2 from Ph(3,5di Me)-(R S)CH(OH)-C(O) -Aze-Pab(Zz)(0.102
r

g; 0.194 mmol ; om step(ii above lelding 74 ng (84%. 30 FAB-M5
nmz 395( wl)[m&i&&!ﬂ{bmngﬁﬂﬁ

10 () Ph(3-NO,)-(R.SYCH(OH)-C(O)-Aze-Pab(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)
from (R,S)-3-nitromandelic acid (0.30 g; 1.5 mmol) yielding 0.40 g (48%).

LC-MSm/z545(M + 1)’
15 'HNMR (400 MHz; CDC),): 5 7.16-8.22 (m, 13 H), 5.18-5.23 (m, 2 H), 4.85-5.15 (m, 2
H), 4.08-4.60 (m, 3 H), 3.65-3.81 (m, 1 H), 2.31-2.71 (m, 2 H).

(ii) Ph(3-NH,)-(R.S)CH(OH)-C(Q)-Aze-Pab x HOAc

The title compound was prepared according to the method described in Example 15(iii)
20 from Ph(3-NO,)-(R,S)CH(OH)-C(O)-Aze-Pab(Z) (0.102 g; 0.19 mmol; from step (i)

above) yielding 0.074 g (89%).

LC-MSm/z382(M+1)"
H-NMR (400 MHz; D,0): 5 6.58-7.82 (m, 8 H), 4.80-5.25 (m, 2 H), 3.60-4.60 (m, 4 H),
2s  2.12-2.88 (m, 2 H)
BC NMR (75:5 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbony! carbons: 8 181.96, 175.27, 174.25, 173.84, 173.1'9, 173.01, 166.93.
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[err] H-NMR(400 MHz; Dierr]O: [err]6.76-7.82(m 7H), 4.80-5.27(m 2H),
3.87-4.62 (m 4H), 2.20-2.87(m 8H) [err]CGNMR(75.5 MHz; Derr]O
conplicated du pbagst ereoner s/ rot amer s) am di ne and

car bons: [err]ﬁ%?O? 175.60, 174.49, 174.37, 173.96, 173. 23{'@@%’{@”
173.05, 5 172.93,166. 98, 166. 90. Ex@rrpl e 42

Ph(3-NH err])-(R S)CH(OH) - C(O) - Aze- Pab x HOAc o (i)

Ph(3-NJerr])-(R S)CH OH) -C( O - Aze- Pab( 2) The sub-title conpound was
pr epar ed accormlé%the nmet hod described in Exanple 3(ii)

fromR, S)-3-ni mandel i ¢ acid (0.30 g; 1.5 mmol) yielding 0.40 g(48% .

LC- M5 m z 545 Bok3=-INOb (B8 JIOH(OER( QIR AR BIOAS ;. CDCl [err]): [err] 7.16-8.22
(m 13H), 518523(m2H) 485515(m2 H, 4.08-4.60 (m 3 H),

3.65-3.81(m 1H), 2.31-2.71 (m 2H).
(i 1) Ph(3- NH[ ergdisold (6.030gH0.2r hmiclf AmdAd in d?&heﬂiax@fomcacldﬁ'ﬁhgs *@br

was prepared according to the nethod described in N rom

o 3 A o ) addeckip e B NO ROCHOH C{OP Age- PO Gito1e: of&mog; ep

Eer rlH NN%?%W% E&Q?%g&?ﬁ%:ﬁsgoﬂzw W%@%‘d Jt%% r]

g[ 60- ]4060(m ;ﬁxﬁper&gredf&MﬁgﬂB H;muasude?mmm&pm%aﬂj\tgedmﬁéwmzco,/aq
err conplicated due to di.astereonprs/rotaners) .am di ne an
car bonyl car bdhe CHablxvyas removed in yaryo snd the remaning HxQ-layer wasextraeged with

166. 93. diethylether (3 x 5 ml) followed by freeze drying. The crude product was subjected to
10 preparative RPLC yielding 62 mg (60%) of the title compound after freeze drying.

*H NMR (400 MHz; D;,0): 5 7.38-8.31 (m, 8 H), 4.83-5.50 (m, 2 H), 4.03-4.57 (m, 4 H),
2.17-2.86 (m, 2 H)
C NMR (75.5 MHz; D,0; complicated due to diastereomers/rotamers) amidine and

15 carbonyl carbons: & 181.5, 173.84, 173.39, 173.15, 173.04, 172.96, 172.80, 166.85.

Example 44

20 (i) BhG3-NO,)-(R,SYCH(OH)-C(0)-Pro-Pab(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)
from (R,S)-3-nitromandelic acid (0.30 g; 1.5 mmol) and H-Pro-Pab(Z) x 2 HC1 (0.75 g;
1.65mmol; see Example 35(ii) above) yielding 0.61 g (73%).

2s LC-MSm/z560(M +1)*
'H-NMR (400 MHz; CDCL): 5 7.26-8.23 (m, 13 H), 5.20-5.28 (m 3 H), 4.33-4.73 (m, 3
H), 3.46-3.68 (m, 1 H), 2.92-3.14 (m, 1 H), 1.79-2.33 (m, 4 H)
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68 Ani sole (0.030 g; 0.27 mmol) and trifl uoronethanesul fonic
acid (0.138 g; 0.92 mol) was 5 added to a m xture of
Ph(3-NJ err])-(R S)CH OH) -C( O - Aze- Pab(Z) (0.100 g; 0.18 mol ; see

Exanpl e 42(|)§&0%Mnd CHerr]Cl[err] (10 ml). The reaction ggpépeéBostss
stirred at tenperature for 10 mnutes. Herr] O was added and the
pH was adjusted to 9 with Na[err]qurr]/@q. The CH err]Cl[err] was
removed in vacuo and the remaining Herr] Ol ayer was extracted with

diethylether(3 x 5 n1)followed by freeze drying. The crude product was
subjectedtogll)o - mg (60% of the title

conmpound aft a2z ; (400 MHz; D err]O:
[err]7.38-8. NR%..%%% a@dd}dmétoQBe thethéd Gescribed!ih Example 13(iily - 2. 86
(m 2H) err 75.5 %err | icated due to

di ast er eoner ﬁoml’b(ﬁﬂﬁ@j)-@rﬁ)ﬁﬂf@}[hﬁ hB‘O'Pabgr)l% W e:0:19amel; from step Greboxe)
173.84, 173.39,.173,15. .04,172.96, 172.80, 166. 85. Exanpl e 44
Ph( 3- NH[ er r | Yii¢ing O-Pro-Pab x HOAC 20 (i)

Ph(3-NJ err])-(R S CH(G—l) C(O) Pr o- Pab( 2) The sub-title conpound was

prepared according to the nmeghod described in Exanple 3(ii)
fromR S)-3- m-Mga(?d?é’ﬁu(Maé)d (0.30 g; 1.5 nml) and H Pro-Pab(Z) x 2

HCl (0. 75 g; 0
hE ( Lo e ZHM@]%H‘K%]T, 6? . 56949 2 @GR 6'H) $906aD (34i PHY) 4135-9.58 tmgf BH) -
3.09-3.78 (m, 2 H), 1.75-2. 35 (m, 4 H)
13C-NMR (75.5 MHz; D,0; complicated due to diastereomers/rotamers) amidine and

10 carbonyl carbons: & 182.04, 175.38, 175.18, 173.12, 173.04, 167.07

Exampie 45

Ph(3-NO;)-(R or SYCH(OH)-C(0)-Pro-Pab x HOAc

The title compound was prepared according to the method described in Example 43 from
15 Ph(3-NO,)<R,S)CH(OH)-C(0)-Pro-Pab(Z) (0.117 g; 0.21 mmol; see Example 44(i)

above). Some fractions were concentrated to give 23 mg (45%) of a compound with a

diastereomeric ratio of >99:1.

LC-MSm/z424 (M- 1)5426 M+ 1)°

» 'H-NMR (500 MHz; D,0): 5 7.31-8.35 (m, 8 H), 5.50-5.71 (m, 1 H), 3.64-4.57 (m, 4 H),
3.24-3.32 (m, 1 H), 1.76-2.42 (m, 4 H)
BC NMR (75.5 MHz; D,0; complicated due to rotamers) amidine and carbonyl carbons: &
175.21, 173.98, 172.58, 172.18, 167.12, 166.82

25 (Earlier fractions were concentrated to give 22 mg (43%) of the epimer of the above
compound with a diastereomeric ratio of >99:1).



[err]H-NVR (400 MHz; CDCl[err]): [err]7.26-8.23 (m 13H),5.20-5.28(m 3H),

4.33-4.73 (m 3 Hy, 3.46-3.68 (m 1H), 2.92-3.14 (m 1H), 1.79-2.33
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(ii)Ph(3-NH[er(r¥¢%§ (OH)-C(O) - Pro-Pab x HOAc The tit] ep&RégdemitTs VOS
pr epared accor the nmet hod described in Exanple 15(iii) from

Ph(3-NdJ err])-(R S)CH OH) -C(O - Pro-Pab(2) ﬁ{) 104 g; 0.19 muol; from step
(i) above) yielding 64 ng (76%. CM nlz 396(M+ Derr]

[err] H-NMR(400 MHz; Dierr]O: [err] 6.74-7.82 (m 8H), 5.34-5.40 (m 1H),
4.35.4.58 (m 3.09-3.78 (m 2 H), 1.75-2.35 (m 4H) [err] G NWMR
(75.5 MHz; D[m%onpl i cat ed due to d| astereoners/rot aners) am di ne and
10 carbonyl @ R gl d 173.12, 173.04, 167.07
Exanpl e 45 Ph(3 qurr]) (R or S)CH(O—i) C(O Pro-Pab x HOAc The
title conpound was prepared accordl ng to the nethod described in Exanple 43
from 15 Ph( -3k aeb(z) (0.117 g; 0.21 nmol;

see Exanple 4 z ablve ’ racti ons were concentrated to give 23

mg (459 ofs a ’ﬂmrspbﬂﬂdcmpdvndwas pnpdeémmmmﬂhod described YoExample 3(ii)

o] 7. 31- 8. 30PHR SomiS5d ppedyipicdiayinaselic 36 10 20 &1 ol pepred xSt
3.24-3.32 (M 3 he methoddedcribéd i Synitidsis (1974) 724) ahHNWR(Pab(Z) x VHIC] (0535 & 0.9

conplicated due to rotaners) am dine and carbagn I) carbons: [err]

175. 21, 173. 98, mmol; sw Exampleg35(i)above) yiekiing 80mg (16%

10 FAB-MSm/z559(M+1)
H-NMR (500 MHz; CDCl,): § 6.69-7.89 (m, 12 H), 5.91-6.04 (m, 2 H), 4.30-5.28 (m, 2
H), 3.00-3.61 (m, 6 H), 1.95-2.35 (m, 4 H).

(i) Bh(3.4-(-0-CH;-0-}-(R.S)CH(OH)-C(O}-Pro-Pab x HCI

s Thetitle compound was prepared according to the method described in Example 1(v)
above from Ph(3,4-(-0-CH,-0-))-(R,S)CH(OH)-C(O)-Pro-Pab(Z) (0.08 g; 0.14 mmol;
from step (i) above) yielding 48 mg (73%).

FAB-MS mvz 425 M +1)"
20 'H-NMR (500 MHz; D;0): 5 6.81-7.85 (m, 7 H), 5.90-6.05 (m, 2 H), 5.33-5.44 (m, 1 H),
 437-4.90 (m, 3 H), 3.62-3.77 (m, 1H), 3.13-3.28 (m, 1 H), 1.80-2.36 (m, 4 H)
3C NMR (75.5 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbony] carbons: & 175.37, 175.09, 173.66, 173.08, 173.00, 167.03.



25 (Earlier fractions were concentrated to give 22 ng (43% of the epiner
of the above conpound with a diastereoneric ratio of >99:1). 30
WD 97/ 02284

PCT/ SE96/ 00878 70
Ph(3.4-(-OCH )-(R S)CH(OH) - C( O - Pro-Pab x HCl

(i) Ph(3, 4- (- o@hﬁl’ P4 0))- (R S)CH(OH) - C(O) - Pro- Pab(Z) s ThECEHE Y178,
conmpound was . prepared according to the netjjod described in Exanple 3(ii)
above from (R S)-3, 4- net hyl enedi oxymandel i’C acid (0.20 g, 1.0 nmol,

prepared accordi ng ‘'to the method described in Synthesis (1974) 724)
and H Pro- Pab X ] (0.35 ¢g; 0.91 nmol ; see Exanple 35(ii) above)
yi el di ng 80 nﬁ@éﬁ?g 10 FAB—I\/B rﬂz 559(M+ Derr]

[ er r ] H NMR( 50 @phid-.diFHORINE : A9 (m 12H) 5.91-6.04 (m
2H), 4:30-5.28 (m 2 H) , 300361(m 6 H, 1.95-2.35 (m 4H).

(ii) Ph(3,4-(- OCH[err] O)) (RS)CH(O—D C(O - Pro- PabeCI 15 The title
conmpound was Yo LGH @Al £ BE d described in Exanple 1(v)
above from Ph(3; -C(O - Pro-Pab(Z) (0.08 g;

0.14 mol ; s ‘I‘hekuitsmleémduna vabpmpare&aoebnlmggo&& methdd/d%dribed in Example 3(if)
above from (R,S)-3,5-difluoromandelic acid (0.28 g; 1.5 mmol) and H-Pro-Pab(Z) x 2 HCI

(0.75 g; 1.65 mmol; see Example 35(ii) above) yielding 0.42 g (51%).

LC-MSm/z 549 M - 1) 551 (M+1)"
0 'H-NMR (400 MHz; CDCL,): 8 6.72-7.84 (m, 12 H), 5.22 (s, 2 H), 5.08 (s, 1 H), 4.34-4.73
(m, 3 H), 3.41-3.60 (m, 1 H), 2.96-3.19 (m, 1 H), 1.80-2.34 (m, 4 H)

(i) Ph(3.5-diF)-(R.SYCH(OH)-C(O)-Pro-Pab x HOAc
The title compound was prepared according to the method described in Example 15(iii)

15 above from Ph(3,5-diF)-(R,S)CH(OH)-C(O)-Pro-Pab(Z) (0.104 g; 0.19 mmol; from step (i)
above) yielding 79 mg (88%).

LC-MSm/z415(M-1);417(M+1)

'H NMR (400 MHz; D,0): 5 6.86-7.80 (m, 7 H), 5.50 (s, { H), 3.58-4.72 (m, 4 H), 3.19-
2 3.32(m, 1 H), 1.80-2.37 (m, 4 H).

13C NMR (75.5 MHz; D,0; complicated due to diastercomers/rotamers) amidine and

carbonyl carbons: 5 181.87, 175.21, 174.98, 174.12, 172.57, 172.12, 171,97, 167.10,

165.24.

2s  Example 48
Ph-(R)CH(O-CH,~(R .S)CH(OH)-CH,0H)-C(0)-Aze-Pab x HOAc

(i) Ph-(RYCH(OH)-C(O)OBn
(R)-Mandelic acid (3.0 g, 19.7 mmol) was dissolved in DMF (50 ml) and cesium carbonate
30 (3.21 g, 9.86 mmol) was added. The reaction mixture was stirred at room temperature



FAB-M5S mz 425 (M+ 1)[err] 20 J[err]H NVR(500 MHz; Derr]O: [err]
6.81-7.85 (m 7 H), 5.90-6.05 (m 2 H 5.33-5.44 (m 1 H, 4.37-4.90
(m 3H, 3.62-3.77 (m 1H), 3.13-3.28 (m 1 H, 1.80-2.36 (m 4 H)
[err]C NWR (75.5 MHz; Derr]OQ conplicated due to di astereomners/rotaners)

am di ne and &Q”Ear bonyl carbons: [err] 175.37, 175.09, 17g8~E8reshds?s 08

173. 00, 167. 30 WD 97/ 02284
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Exanpl e 47 Ph(3-5-di F)- (R S) CH(OH) 7&(0) - Pro-Pab x HOAC 5  The

sub-title conpound was prepared according to the nethod described in

Exanpl e 3(i | YRRABL HOOMerwhbeaticy 1. 5
nmmol ) and HW?%%W%W@%UG%H rm%)?l see Exanple 35(ii)
?2?;/]63—1- yN:\/eRI (4005%2 CcDCl [ mnthe[ la\ﬁérnﬁs;wm( (thaCIZ)/aq,gﬂgdz(NazSOgo
err err, : : :
5.08 (s, 1 Hndexyapnrated 7'Eleylelde%r$h= '!1099 m&a 2.96-%.519 (2 1
Ilzll)o,b\l.80234(m 4H) (1) Ph(35d|F) (R SCHOH)-C(O-Pro-pPab x
c

5 LC-MS m/z 265 (M + Na)’
H-NMR (400 MHz; CDCL): § 7.17-7.44 (m, 10 H), 5.12-5.27 (m, 3 H)

(i) Ph-(R)YCH(QO-CH,-CH=CH,)-C(Q)OBq
A mixture of Ph-(R)CH(OH)-C(0)OBn (1.0 g; 4.13 mmol; from step (i) above),

10 magnesium sulphate (0.1 g; 0.83 mmol) and silver (T) oxide (2.58 g; 11.2 mmol) in
petroleum ether (bp 40-60°C; 25 ml) was stirred at room temperature in nitrogen
atmosphere and darkness. Allyl bromide (0.75 g; 6.19 mmol) was added dropwise
followed by silver (I) oxide (2.58 g; 11.2 mmol) in two portions. The reaction mixture was
stirred at room temperature overnight. The mixture was subsequently filtered through

15 celite and the filtrate was evaporated yielding 1.143 g (98%) of the sub-title compound.

H-NMR (500 MHz; CDCl;): 8.7.20-7.50 (m, 10 H), 5.89-5.99 (m, 1 H), 5.09-5.31 (m, 4
H), 4.99 (s, 1 H), 4.03-4.11 (m, 2 H)..

»  (iii) Ph-(RYCH(O-CH,~(R.S)CH(OH)-CH,OH)-C(O)OBn
A mixture of Ph-(R)CH(O-CH,-CH=CH,)-C(O)OBn (0.74 g; 2.62 mmol; from step (ii)

above), N-methylmorpholine-N-oxide (0.425 g; 3.15 mmol) and osmium tetroxide (0.0027
g; 0.01 mmol) in H,O:acetone (2:1; 10 mi) was stirred at room temperature for 2 days.
Sodium pyrosulfite (1.5 g; 7.89 mmol) was added and the mixture was stirred for 1 h. The

25  reaction mixture was subsequently filtered through celite and the filtrate was evaporated.
The yield of the sub-title compound'was 0.51 g (62%).

H-NMR (400 MHz; CDCly): 5 7.16-7.44 (m, 10 H), 5.09-5.20 (, 2 H), 4.96 (s, 1 H),
3.55-3.97 (m, 5 H). |



The title conmpound was prepared according to the nmethod described in
Exanple 15(iii) 15 above from

Ph(3,5-diF)-(R S)CH(OH) - C(O - Pro-Pab(2)(0.104 g; 0. 19 mol; fromstep (i)
above) yielding 79 ng (88%. LCMS mz 415 (M- 1); 417 (M+ 1)[err]
[err] H NVMR(40 err]O: [err] 6.86-7.80 (m7 H, 5.50 SE960s878
3.58-4.72 (mquf]’\%zzg[w 20 3.32 (m 1 H, 1.80-2.37 (m 4‘?—3.
[err]C NWR (75.5 MHz; Dferr]Q conplicatedadue to

di ast eroners/rotaners)am di ne and caronyl carbons: [err]
181.87,175.21,174.98,174. 12, 172. 57, 172 12,171. 97, 167. 10, 165. 24. 25
Exanpl e 48 - OH)-C(O - Aze- Pab x

HOAc 2 R ] cid (3.0 g, 19.7
mol ) was di SRR cﬂWH@WﬂW{W&ﬁOM@@IM #ind]3rotd stgp (i) 86

mol ) ‘was added. he reaction m xture was stirred at roo mter&roaerature
WO 97/ 02284 above) was dissolved in acetone (20 ml). p-Toluenesulfonic acid monohydrate (0.007 g,

PCT/ SE96/ 0087 72
over ni ght The%m X roe %%’d&ﬁﬁ?de%’v?ﬁ”%m?mmg“%ﬁ%““

Hl err] O | ager Potasshan cirboiarei(0.09 g) wasabddedtati\the rédction mixtyre was stirrediahmom gani c

| hed h | / i ed d d.
Tha i 610 of SRPCERES fon ) b b e s oheapetyly Bisopd through oo a9 Bl ( v
+Na) [ err ; 7-7.44 (m 10
)[err] ﬁgdpbhwwl ?O!I‘Dﬁﬁ?gé?g@(&ﬁfxé%t Qofpound! ( H,

5.12-5.27 (m 3 OCHerr|-CH=CH err])-C(O OBn A
m xture of Ph-(R)CH( CH) - C(O)CBn(l 0g; 4.13 mol; fromstep (i) above), 10

mones: o <ul Wiahie o PR BTk LA S S e 2

tenperaturg i #My4.02-99¢(m, 1 H), 3.76-3.90 (m, 1 H), 3.49-3.67 (m, 2 H), 1.34-1.41 (m, 6 H)

(v) Bh=(RYCH(O-CH,~(R,SICH(-0-C(CHj3).-0-CH,-))-C(O)OH
Ph-(R)CH(O-CH,-(R,S)CH(-0-C(CH;),-O-CH,-))-C(O)OBn (0.183 g; 0.51 mmol; from
step (iv) above) was dissolved in ethanol (10 ml). Pd/C (5%; 0.09 g) was added and the

Is  reaction mixture was hydrogenated at atmospheric pressure for 1 h. The mixture was
subsequently filtered through celite and the filtrate was evaporated yielding 0.137 g
(100%) of the sub-title compound.

LC-MS m/z265 (M - 1)
» 'H-NMR (400 MHz; CD;0D): & 7.28-7.48 (m, 5 H), 4.97 (s, 1 H), 4.25-4.35 (m, 1 H),
4.01-4.09 (m, 1 H), 3.72-3.84 (m, 1 H), 3.43-3.65 (m, 2 H), 1.30-1.37 (m, 6 H)

(vi) Bh-(R)CH(O-CH,-(R.S)CH(-Q-C(CH;),-0-CH,-))-C(Q)y Aze-Pab(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)

2s  above from Ph-(R)CH(O-CH,-(R,S)CH(-O-C(CH,),~O-CH,-))-C(O)OH (0.165 g; 0.62
mmol; from step (v) above) yielding 0.20 g (52%).

LC-MSm/z613(M-1);615(M +1)"
H-NMR (500 MHz; CDCl;): 8 7.22-7.88 (m, 14 H), ! 12 (s, 2 H), 4.87-4.95 (m, 2 H),
30 3.40-4.54 (m, 9 H), 2.36-2.76 (m, 2 H), 1.22-1.42 (m, 6 H).



at nosphere and darkness. Allyl bromde (0.75 g; 6.19 mmvol) was added

dr opw se followed by silver (1) oxide (2.58 g; 11.2 mmol) in two

portions. The reaction m xture was stirred at roomtenperature

overnight. The m xture was subsequently filtered through 15 celite and

the filtrate waa,y rated yielding 1.143 g (98% of the subypd

conpound. P NVR( 500 MHz; CDCI[err]) [err]7.20-7.58#m 10 H),

5.89-5.99 (m 1 H), 5.09-5.31 (m 4 99 (s, 1 H, 4.03-4.11 (m 2

H) . 20 (iii) Ph(B)CH O-CHerr]-(R S)CH(C]‘—'I) CH err] OH) -C(O OBn A

m xture of Ph- (R)CI-l(OCI—l—CI—lzCI—l[err]) C(O OBn (0 74 g; 2.62 mmol; from step
4 By :

(i) abovg@ - (B and
osm um t et r oxi =09

' S0t fofte(2-1; 10 m)
was stirred at Th@ﬁﬂtbdﬂmmawmﬁad&cdﬁmgmmemmewﬁw&mwpw B(iii}- 5 9
7.89 mol ) was added and the mxture was stirred for 1 h. The reaction
m xture was suBboNg 2 2 T ;
t feom Ph-(R)CH(O-CH -(&Slﬁ!grpﬂ%)e-(hﬁﬁ -i)rfé(Q)TAzte l%ﬂbél)\(% g
evapor at ed. was 0.51 g (629.
[err] H NVR (408%%’?5%;@??@%‘5@%2@9@?% 10 H, 5.09-5.20 (m 2
H, 4.96 (ss 1 H), 3.55-3.97 (m 5 H. 30 WO 97/ 02284
PCT/ SE96/ 00878 73

(iv) Ph- (R)CI—I(WFFj?@’IS)IMQW@-I[eH])[err] OCHerr]-))-C(O OBn
Ph- (R) CH( O- CH %Mg ﬁp&gﬁg 51114@2&,
ste|(o %I i |() L ove was O)CF he ‘(3% 3#')9}?) uen suﬁ%m c

aci d nonohydr aB25¢3080M@x, 3¢), 216-2&8(61321-1);11)29-IMMde and the m xture was

dded and t ho T SENRGH s e B semplcaed doe i Spgrpmershorsbeamtine 4 o 1

h. The m Xtab”ecdi‘ﬁény‘lk!&%@ﬁlé"sfiki 99 fl*lﬂ?iﬁ%ﬁhlrn%hmﬂm te a”d the fi Itrate
was evaporated yielding 0.559 g of the sub-title conpound.

[err]H NVR (400 MHz; CDCI [err]) [err] 7.18-7.48 (m 10 H, 5.01-5.21 (m 3
H),427440§i 2 éhes i 1H),
3.49-3.67 (m \RH

Ph-(R)CH(O-CHz-(R,S)CH(-O-C(CH;,)z-O-CHZ-))-C(O)-Aze-Pab x HOAc (0.094 g; 0.17

mmol; from step (vii) above) was dissolved in HOAc:H,0 (4:1; 10 ml) and the reaction

1s  mixture was stirred at room temperature for 24 h. The mixture was evaporated and the
residue was dissolved in H,0 and freeze dried. The yield of the title compound was 85 mg
(100%).

LCMSm/z439M-1); 441 M+ 1)

2 'H-NMR (500 MHz; D,0): § 7.32-7.78 (m, 9 H), 4.81-5.28 (m, 2 H), 3.28-4.56 (m, 9 H),
2.15-2.90 (m, 2 H)
13C-NMR (100.6 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: 8 179.14, 172.93, 172.89, 172.51, 171.96, 166.54.

s Example 49
Ph-(RYCH(O-CH,-(R.S)CH(OH)-CH,OH)-C(O)-Pro-Pab x HOAc

() Bh-RICH(O-CH,(R.SYCH(-O-C(CH,),-0-CH,-))-C(Q)-Pro-Pab(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)

% above from Ph-(R)CH(O-CH,(R,S)CH(-O-C(CH;),-0-CH,-)-C(O)OH (0.108 g; 0.4



Ph-(RCH(O-CHerr]-(RS)CH-OC(CH err])[err]-OCHerr]))-C(OOBn (0.183 g;

0.51 mmol ; from step (iv) above) was dissolved in ethanol (10 m).
Pd/C (5% 0.09 g) was added and the 15 reaction m xture was hydrogenat ed
at atnospheric pressure for 1 h. The m xture was subsequently filtered
through celite g filtrate was evaporated yielding 0.137 OOO/c)
of the sub-title ggrr%gﬁnd LC-M5 nifz 265(M Dferr] fg.r{sgr

(400 MHz; CDlerr]CD): [err] 7.28-7.48 (m g 97(5 1H) 4.25-4 35
(m 1 H, 401409(m1H) 3. 72- E(ml 3.43-3.65 (m 2 H),

1.30-1.37 (m

Ph- (R) CH( O CH - Aze-.Pab(Z
The. sub-t 1| e[%ﬁ%éﬁﬁx@géa&%&%ﬁm&%fﬂﬁﬁw%% R 1
Exanple 3(ii) g % yxcldm 0.10
Ph- (R)GH(OCH[err] (R f O errf)[err] O CHerr]-))-C(O O (0.165 g;
0. nmol ; from step (v) above) yielding 0.20 g (529 . LC M5

mz 613 (M - 500 MHz; CDCI :
[efr]? 5 88}'FY'P?§ e BT LT+ L BT QRN 05”5 1 50T
\?;\o 48771024218251 SH-NMR (500MBz/6DCIY): 827.23-7.82 (R 141HY} 8.08:5127Gnt; B H), 3.34-4.64 (m, 10

PCT/ SE96/ 00878H), 1.71-2.39 (m, 4 H), 1.23-1.41 (m, 6 H) 74
(vii) Ph-(RCHOCHerr]-(RSCH-OCHerr])[err]-OCHerr]-))-C(O) -Aze- Pab
x HOAc The title corrpound was prepar ed according to the method

described in

R RO e e TR A
1 75 o I GO R A0 i
3.25-3.80 (m @lQPg,(Bli%ngogm@Wgy;z&m“mg@ﬁ%a H) [err] C NVR

(75.5 MHz; Derr]OQ conplicated due to diastereonmers/rotamers) am dine and
10 carbonyl carbons: [err] 181.99, 173.12, 172.93, 172.18, 166. 84.

LC-MSm/z 493 (M -1),495(M + 1)’
H-NMR (500 MHz, D;0): 7.30-7.82 (m, 9 H), 5.22-5.38 (m, 1 H), 4.32-4.62 (m, 4 H),
s 4.01-4.11 Gm, 1 H), 3.22-3.83 (m, 5'H), 1.78:2.22 (m, 4 H), 1.33-1.44 (ar; 6 H) -
13C-NMR (100.6 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: 5 181.47, 174.74, 173.53, 171.64, 171.50, 171.00, 170.94, 166.58.

{iii) Ph-(RICH(O-CH,-(R.SYCH(QOH)-CH, OH)-C(Q)-Pro-Pab x HOAc

20 The title compound was prepared according to the method described in Example 48(viii)
above from Ph-(R)CH(O-CH,+(R,S)CH(-0O-C(CH;),-0-CH,-))-C(O)-Pro-Pab x HOAc
(0.038 g; 0.069 mmol; from step (ii) above) yielding 35 mg (98%).

LC-MSm/z 453 (M-1)3455 M +1)"

25 'H-NMR (500 MHz; D,0): § 7.30-7.82 (m, 9 H), 5.20-5.38 (m, 1 H), 3.18-4.60 (m, 10 H),
1.70-2.38 (m, 4 H)
3C.NMR (100.6 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: 5 180.26, 174.74, 173.47, 171.80, 171.26, 166.61.



(viii) Ph-(RCHOCHEerr]-(R S)YCHOH -C(O -Aze-Pab x HOAc
Ph-(RCHOCHerr]-(RSCH-OGC(CHerr])[err]-OCHerr]-))-C(O) -Aze-Pab x

HOAc (0.094 g; 0.17 mol ; fromstep (vii) above) was dissolved in
HOAc: H err]O (4:1; 10 m) and the reaction 15 mxture was stirred at room
tenperature for 24 h. The mi xture was evaporated and the [ S

di ssolved in H[E'Pr’]’ d freeze dried. The yield of the title was
85 ny (1009 . LCGMS mz 439 (M 1)[err]; 441 (M+1)[err] 20
[err]H NVR (500 MHz; Dierr]O: [err]7.32-7.78 (m 9 H), 4.81-5.28 (m 2 H),
3.28-4.56 (m 9 H), "2.15-2.90 (m 2 H) [err] C-NMR (100.6 MHz;

Derr]O conplicated due to diastereoners/rotaners)am di ne and

car bonyl car borﬁiﬂq’hﬁﬂ] 179.14, 172.93, 172.89, 172.51, 171.96, 166.54.
25 Exanple 49 py, ' and
Ph- (R) CH( O CH . - err rr|- [err]-))-C(O) -Pro-Pab(2)
The sub-title ChASonRICHES hbeD-€1H, e A zePabx HOAc net hod descri bed in
Exanple 3(ii) 30 above from

Ph- (R)CH(OCH[err](R S)CH(-O-C(CH err])[err]-OCHerr]-))-C(OOCH(0.108 g;
0.4

pCT/ Se96/ 00878 @
mmol ; see aanﬂBMﬁﬂgmﬂmmmmmWM@Memml

?E/le- 0 ggrrz)l\ﬁ%%l% abov |eld| r‘?f 2(93{ @ 4 ﬁ @&&627

CDCl 3 PiTe (TAB)3 3. 344. 64 10
3 [1er7r1]) 3ge2&mbl ?:a%)}thsa (IHBQ@(EM)?IJ&S@ g(m@e)3 H), (m

1 'H-NMR (500 MHz; CDCL, ):  7.30-7.65 (m, 5 H), 4.95 (d, 1 H), 4.10(d, 1 H), 1.70 (s,
3H), 1.50 (s, 3 H).

(i) Pho(R. SYC(-0-C(CH;),-0-CH,=)-C(O)-Aze-Pab(Z)
The sub-title compound was prepared according to the method described in Example 3(ii)

15 above from Ph-(R, S)C(-O-C(CH,),-0-CH,-)-C(Q)OH(0.25 g; 1.12 mmol; from step (i)
above) yielding 0.30 g (53%).

H-NMR (400 MHz; CDCl,): 5 7.20-7.90 (m, 14 H), 5.22 (s, 2 H), 3.70-5.10 (m, 7 H),
2.15-2.75 (m, 2 H), 1.40-1.65 (m, 6 H).
20
(iii) Ph~(R or SYC(-Q-C(CH,),-O-CH,-)-C(Q)-Aze-Pab x HOAc and
Ph-(S or RYC(-0-C(CH3),-0-CH,-)-C(Q)-Aze-Pab x HOAc
A mixture of Ph-(R, S)C(-0-C(CH;),-0-CH,-)-C(O)-Aze-Pab(Z) (0.30 g; 0.53 mmol; from
step (ii) above), ammonium formate (0.30 g, 4.76 mmol), formic acid (3 drops) and Pd/C
2 (5%, 030 £) in methanol (10 ml) was stirred at room temperature for 30 minutes. The
reaction mixture was filtered through celite and the filtrate was evaporated. The crude
product (0.29 g) was subjected to preparative RPLC. Some fractions were concentrated to
give 80 mg (35%) of compound 50A with a diastereomeric ratio >99:1. Later fractions
were concentrated to give 80 mg (35%) of compound 50B with a diastereomeric ratio of
30 98:2,



(i)

Ph-(RCHOCHerr]-(RSCH-OCHerr]-(RSCH -OCHerr])[err]-OCH err]-))
-C(O-Pro-Pab x HOAC The sub-title conmpound was prepared according to
t he met hod described in Exanple 10 15(iii) above from

Ph(R) CH(O CH_ eiibwfdodl) O - O C(CHLerr]) [er 1] -O- CHer r])) - XL O) pBigudiiinee)
(0.100g; 0.159 mol; fromstep (i) above yielding 85 ng (96%. LC M5
mz 493 (M- 1), 495 (M+ 1)[err] [ er H-NI\/R(SOOM-IZ Derr]O:
7.30-7.82 (m 9 H), 5.22-5.38 (m 1 H), 4.324.62 (m 4 H), 15 4.01-4.11
(m 1 H, 3.22-3.83 (m 5H), 1.78-2.22 (m 4 H), 1.33-1.44 (m 6H)
[err]CGNVMR (100.6 WHz; Dierr]Q conplicated due to di astereoners/rotaners)

am di ne and car bonyI carbons: [err]181.47, 174.74, 173.53, 171.64,
171.50, 171. 00 Coinpourd!S0A:66. 58. (iii)

Ph-(R)EJ—l(OCJ—lﬁ%&Q@é&(% CHerr]OH-C(O-Pro-Pab x HOAc 20 The title
conpound was &0 g to the nethod described in Exanple 48(viii)
above from 'H R

Ph- (R) CH( O CH[ err] goghgi—lz (:O]):’(m(gl—i[sgrzr8 785e(ru?’g- %:I?I‘[).grgr5 ](m),7cl-:? 210255[gmbzx
HOAC 60. 0981@5(@36&915%13 rom step (||) above) yielding 35 ng (98%.
LC-M5 nlz 453 (M - 3‘&3% 455(M+ Dferr] 25 [err]HNWR (500 MHz;
Derr]O: [er 2(m 9 , 5.20-5.38 (m 1 H), 3.18-4.60 (m 10
H) , 1. 70@.33,{,@4340&)4.1) [err]C—NI\/R (100 6 M—Iz D[err]O
conplicated dye to _diastereoners/rotaner am di

car bons: [ er r [HR$YRI{409 MAz; CB,0D)25 7.25-7 inB. 1‘1)’13710'2 Qo (%'BHEP 25'2 3%(111, 2

WO 97/ 02284
PCT/ SE96/ 00g 75D 1:60 (5, 3 H), 148 (s, 3 H). 76

Exanpl e 500 Ph-(Ror S C(OC(CH err])[err]- OCH[err] C(O - Aze- Pab x
HOAc and Eh 6'8 ﬂr RC(-OCHerr])[err]-OCHerr]-)-C(O -Aze-Pab x HOAc

The sub-title d was prepared anal ogously to the nethod described in

Exanpl e Ph-(R or SYC(OHYCH,OH)-C(0)-Aze-Pab x HC and
Ph-(S or RIC(OHXCH,OH)-C(O)-Aze-Pab x HC

15 () Ph=(R or SYC(OHYCH,OH)-C(O)-Aze-Pab x HC]
Ph-(R or S)C(-0-C(CH;),-0-CH,-)-C(0)-Aze-Pab x HOAc (0.060 g; 0.12mmol;
compound SOA from Example 50 above) was dissolved in acetic acid (4 ml) and H,O (1
ml) was added. The mixture was stirred at room temperature overnight followed by stirring
at 90°C for 6 h. HCI (conc.; 1 ml) was added and the mixture was stirred at room

2 temperature for 5 minutes. The acetic acid and HCl were removed in vacuo in the presence
of toluene and EtOH and the residue was dissolved in H,O (4 ml) and freeze dried. The
crude product was subjected to preparative RPLC to give 9 mg (16%) of the title
compound.

a3  LC-MSm/z 395(M-1), 397 (M+1)"
'H-NMR (400 MHz; CD,0D): § 7.20-7.85 (m, 9 H), 3.90-4.70 (m, 5 H), 3.30-3.70 (m, 2
H), 2.00-2.65 (m, 2 H)



48(iv) above from a-hydroxytropic acid (3.5 g, 20.35 mmmol; prepared

according to Guthrie et-al., Can. J. Chem (1991) 69, 1904) vyielding
3.37 g (74% . 10 [err]H NWR (500 MHz; CDCl[err]): [err]7.30-7.65 (m 5
H, 4.95 (d, 1H), 4.10 (d, 1 H, 1.70 (s 3H), 1.50 (s, 3 H

Ph-(R S ‘O CH - (O - Aze- Pab( Z mgﬁﬁnm
g:.llb)tlﬂ(e co) %ﬁ%&‘%ﬁrgé%g (ra!:l accoEgir:]]g)tg(t%e rrgt hgd(dzascrc-{) I n
Exanple 3(ii) 15 above from Ph-(R S)C(- 06§H[err] )-C(OOH(0.25 g, 1.12

mol ; fromstep (i) above) vyiel ding 30 g (53%. [ err] H NWVR

(400M—|z CDCl[err]): [err] 720790(m 14H) 5.22 (s, 2 H, 3.70-5.10
(m 7 H, D~ A 0 Oeps : . 20 (ti1) Ph-(R
or S)C(- OC(CS’—’!? Aze-Pab x HOAc and

Ph-(S or R C(ﬂ(dtﬁklk:anp@@x{davas]pr@aﬁe[aecorm m(lﬂ)'lem&dmbbedm(l) above from

0. 53 mrol; { NBS o RICEOSCIDy OB (b oS o G iagmph 55 ©
o0 O ipd R T Wbt iy g gl (1 et hanol (10 )
was filtered through celite and the filtrate was evaporated. The crude
Concent rat ed HgMSE 33%?%8 (3505 "of “compound 50A with 4 di ast er eomer c

ratio >99: 1. YANMR MHiM?D;OD) wmassqm;ewmmmgngsmmw(hﬁs% of
conpound 50B with a diastereoneric ratio of 30 :
97/ 02284 H), 2.10-2.50 (m, 2 H).

PCT/ SE96/ 00878 77
Conmpound SQA: LC-Ms nmfz 437 (M+ 1)[err] [err]H NVR(400 MHz;

CD{ err] ODy¢ [EXample5228-7.85 (m 9 H), 3.70-4 95(m 7 H, 2.10.2.55 (m 2 5
H),1.55 (s, 3 1.50 ( oynd LCMS mz 437 (M +
Dferr] - = = and

Ph=(S or RIC(-0-C(CH,),-0-CH,-)-C(O)-Pro-Pab x HOAc

(5) Ph-R.S)IC(-0-C(CH,),-0-CH,-)-C(Q)-Pro-Pab(Z)

15 The sub-title compound was prepared according to-the method described in Example 3(ii)
above from Ph-(R,S)C(-0-C(CH,),-0-CH,-)-C(O)OH (0.25 g; 1.12 mmol; see Example
50(i) above) yielding 0.19 g (32%).

FAB-MS m/z 585 (M +1)°
20 'H-NMR (400 MHz; CDCl;): 8 7.20-7.95 (m, 14 H), 5.25 (s, 2 H), 5.10-5.20 (m, 1 H),
4.32-4.70 (m, 3 H), 3.65-3.95 (m, 2 H), 3.00-3.25 (m, 1 H), 1.30-2.35 (m, 10 H).

(ii) Ph-(R or SYC(-0-C(CH,);,-0-CH,-)-C(0)-Pro-Pab x HOAc and
Ph«(S or RYC(-0-C(CH;),-0-CH,-}-C(0)-Pro-Pab x HOAc
25 The title compounds were prepared according to the method described in Example 50(iii)
above from Ph-(R,S)C(-O-C(CH;),-0-CH,-}-C(0)-Pro-Pab(Z) (0.37 g; 0.63 mmol; from
step (i) above). Some fractions were concentrated to give 120 mg of compound 52A with a
diastereomeric ratio >99:1. Later fractions were concentrated to give 120 mg of compound
52B with a diastereomeric ratio of 98:2.

30



[err]HHNWR (400 MHz; CDOlerr]OD): [err] 7.25-7.80 (m 9 H), 3.70-5.00 (m 7
5-

]
2.2

H), 2.45 (m 2 H, 1.60 (s, 3 H, 1.48 (s, 3 H. 10 Exanpl e
51 Ph-(Ror SYC(OH)(CH err]OH)-C(O - Aze-Pab x HCI and Ph-(S or
RCOH)(CHerr]OH)-C(O -Aze-Pab x HC 15 (i) Ph-(R or

S CH errbﬂ-%, Aze- Pab HCl - Ph-(R or

Sgg((GC-Q(C(CI[—Werr err 2OCH[err]X) C(O-Aze- PaE)xHOAc(O 060 gsﬁ?‘%’n!fml

conmpound 50A from Exanpl e 50 above) was di 3 olved in acetic acid (4 m) and

Herr]O (1 m) was added. The m xture s stirred at roomterrperature
overni ght fol | owed by stlrrlng at 90[err]C for 6 h. HC (conc.;1 m)
was added and he m was stirred at room 20 tenperature for 5 m' nut es.
The acetic aci re renmoved in vacuo in the presence of

t ol uene and Etwlmduim ma-ll(ﬁle was dissolved in Herr]O (4 m) and freeze
dried. ‘The crude roduct was subjected to arative RPLC to _give 9
mo (1699 of t HE-NMEG@00 MHZ LD, 018 725380 (m. 8 b4 355 084m, § 1, 3803958 | M +
1) [err], R r _ ,

3 904,70 (m @iéok,bt%é?%%‘-%ﬂ*b%‘??"’-zv%?ﬂz?sé?%i% Pofgs hss e
WD 97/ 02284s 3 H), 1.45 (s, 3H). PCT/ SE96/ 00878

78 (i) Ph- @3 R C(OH) (CH[err] OH) - (O - Aze- Pab x HCl The
title corrpoun éﬁred according to the nmethod described in step (i)

above from ycRis fufa 881 @GO C(CHLerr])[err] -0 CHerr] -)-C(0) - Aze- Pab x
HOAc (0.060 g; onpound 50B from Exanpl e 50 above |eI d| ng

22 ng (40% . 5H.mmommenm §mzs-71sq(m.r91m.44msu&(mmmmq-
|C_:l)D1[er2r]lgD) 50%]175%})(7@%%03@@,%80 4.75 (m 6 H), 3.50- 60 (m I

Example 53
Eh=(R or SYC(OH)CH,OH)-C(O)-Pro-Pab x HC] and
Ph=(S or RIC(OHYCH,OH)-C(Q)-Pro-Pab x HCl

15 (i) Ph=(R or SYC(OHYCH,O0H)-C(0)-Pro-Pab x HC]
The title compound was prepared according to the method described in Example 51(i)

above from Ph~(R or S)C(-0-C(CH,),-O-CH,-)-C(0O)-Pro-Pab x HOAc (0.060 g; 0.12
mmol; compound 52A from Example 52 above) yielding 2 mg (2%).

0 LCMSm/z 409(M-1), 411 (M+1)"
H-NMR (400 MHz; CD,0D): § 7.20-7.85 (m, 9 H), 4.40-4.60 (m, 3 H), 4.05-4.30 (m, 1
H), 2.95-3.90 (m, 3 H), 1.60-2.20 (m, 4 H).

(ii) Ph(S or R)YC(OHXCHOH)-C(O)-Pro-Pab x HCI

2s  The title compound was prepared according to the method described in Example 51(i)
above from Ph-(S or R)C(-0-C(CH;),-0-CH;-)-C(O)-Pro-Pab x HOAc (0.060 g; 0.12
mmol; compound 52B from Example 52 above) yielding 1 mg (1%).

LC-MSm/z409 (M- 1),411 (M +1)"



10 Exanple 52 Ph- (R or

S)C(-OC(CH err])[err]-OCHerr]-)-C(O-Pro-Pab x HOAc and Ph-(S or
RC-OCHerr])[err]-OCHerr])-C(O -Pro-Pab x HOAc [

Ph-(R S)C(-O-CH err])[err]-O-CHerr]-)-C(O-Pro-Pab(2z) 15 The sub-title

conpound was pl@ ,@?“accordl ng to the nmethod described in ExgepéRedishs )
above from Ph-( g O C(CHerr])[err]-O-CHerr]-)-C(OOH (0.25 g; 1.12

nmol ; see Exanpl e 50(i) above) vyi el (I\j/ﬁ?g 0.19 g (32%. FAB- M5
mz 585 (Mt 1)[err] 20 [err]H NVR (400 ; CDCl[err]):8 7.20-7.95 (m 14
H, 5.25 (s, 2 H, 5.10-5.20 (m 1 H), 4.324.70 (m 3 H), 3.65-3.95

S (- O O o 1 1T MR (A0 M= EDIODY B 745888 o, A4 65 m, 3 W, WOSLMEGE I
R) C( - O C( CH eH),3.258.75 (i} 3H),414012.20 @,@d)- Pr o- Pab x HOAc 25 The title

conpounds were prepared according to the nethod described in Exanple
50(iii) above from

Ph-(S)C(-OC(W%%[eH] OCHerr]-)-C(O-Pro-Pab(z) (0.37 g; 0.63 nmol;

from ste ove) Sorre fractions were concentrated to give 120 ny
of conpounsl SPh(R] ~ aela e fllllric ratio >99: 1. Later fractions
were concentrated to give 120 ng of conpound 52B with a diastereoneric
ratio of 98:2. 30 WD 97/ 02284

P! SEIC/ D087 8) Phe(RICIMeNOH)-C(O)-Pro-Pab(Z) 9
Compound 52A: LC mz 451(M + 1)[err] err] HNWR (400 Miz;

EDD[ eg r ]6 gD) [ The subrtithecompound wes pyepared ww&gdmbd!s@mpls g(ulh 9(1)
11 3 903, 00kl sbakfiy S ARt biflybrdonsCactfo20%0) S Bmd b beg > 90,

451 (M + 15 [ ePal(Z) x 2 HC1 (0.50 g; 1.1 mmol; see Example 35(ii) above) yielding 0.13 g (22%).

H-NMR (500 MHz; CDCl,): & 7.18-7.87 (m, 14 H), 5.25 (s, 2 H), 4.37-4.61 (m, 3 H),
3.03-3.19 (m, 2 H), 1.50-2.17 (m, 7 H)

is (i)
The title compound was prepared analogously to the method described in Example 1(v)
above from Ph-(R)C(Me)(OH)-C(O)-Pro-Pab(Z) (0.13 g; 0.25 mmol; from step (i) above)
yielding 94 mg (89%).

2 FAB-MS m/z395 M+ 1)
H-NMR (500 MHz; D,0): 5 7.37-7.91 (m, 9 H), 4.33-4.61 (m, 3 H), 3.15-4.01 (m, 2 H),
1.72-2.33 (m, 7H)
3C.NMR (75.5 MHz; D,0; complicated due to rotamers) amidine and carbonyl carbons:
176.06, 175.49, 174.88, 166.90



[err]H-NVR (400 MHz; CD{err]OD): [err] 7.25-7.80 (m 9 H) 4.40-5.10 (m 4
6

H, 3.30-3.80 (m 3 H, 1.75-2.20 (m 4 H, 1.50-1.55 (m H 10
Ph-(Ror SYC(OH)(CH err]OH)-C(O -Pro-Pab x HCl and Ph-(S o
RCOH)(CHerr]OH)-C(O -Pro-Pab x HC 15 (i) Ph-(R or

S)C(OH) (CH err 7o ) - Pro-Pab x HC The title conpoungyasesisaar ed
according to the nethod described in Exanple 51(i) above from Ph-(R
or S C(-OC(CH err])[err]-OCHerr]-)-C(O gfr o- Pab x HOAc (0.060 g; 0.12
mol ; conmpound 52A from Exanpl e 52 above) y| elding 2 myg (2%). 20 LC- M
mz 409 (M- 1), 411(M+ 1)[err] [err]H-NWVR (400 MHz; CDlerr] OD):

[err] 7.20-7. H, 4.40-4.60 (m 3 H), 4.05-4.30(m 1 H) ,
295390(mW60220(m 4H) . (ii)Ph-(S or

R) C( OH) ( CH[ er r PACH DRProxPahl P5  The title conpound was pr.epared
according to the net hod descrl bed in Exampl e 51(1) above from Ph-(S

or R)C(- OC(CH[err])[err] OCH[err] )-C(O -Pro-Pab x HOAc (0.060 g, 0.12
nmol ; compoun *1a akeme) yielding 1 ng (19%.

LC- VBNt z 409( ] WO 97/ 02284
PCT/ SE96/ 0037 8The sub-mle compoundwasprepared according to the method described in Exaigple 3(ii)

) AR o B 07 b S 0 Vel ™

Pab(Z) x 2 HC1 (0.50 g; 1.1 mmol; see Example 35(ii) above) yielding 0.19 g (33%).

'H-NMR (500 MHz; CDCL,): § 7.20-7.77 (m, 14 H), 5.22 (s, 2 H), 4.53-4.58 (m, 1 H),
10 4.32-4.44 (m, 2 H), 3.13-3.38 (m, 2 H), 1.53-2.04 (m, 7 H).

(ii) Ph-(SYC(Me)OH)-C(Q)-Pro-Pab x HCl

The title compound was prepared according to the method described in Example 1(v)

above from Ph-(S)YC(Me)(OH)-C(O)-Pro-Pab(Z) (0.12 g; 0.23 mmol; from step (i) above)
15 yielding 80 mg (82%).

FAB-MS m/z 395 (M +1)°
H-NMR (500 MHz; D,0): § 7.35-7.84 (m, 9 H), 4.47-4.63 (m, 3 H), 3.30-3.70 (m, 2 H),
1.60-2.29 (m, 7 H).
2 "C-NMR (75.5 MHz; D,0; complicated due to rotamers) amidine and carbonyl carbons: 5
175.58, 175.23, 174.79, 167.07.

Example 56
Ph(3.4-diF)-(R.S)CH(QH)-C(O)-Pro-Pab x HCI

(i) Bh(3,4-diF)-(R.S)YCH(OH)-C(O)-Pro-Pah(Z)

The sub-title compound was prepared according to the method described in Example 3(ii)
above from (R,S)-3,4-difluoromandelic acid (0.20 g; 1.06 mmol) and H-Pro-Pab(Z) x 2
HCl (0.53 g; 1.17 mmol; see Example 35(ii) above) yielding 445 mg (76%).

30



Ph- (R)C(Me) (OH) - C(O) - Pro-Pab x HC (i)

Pb- (R)C(Me) (OH) - C(O) - Pro-Pab( 2) The sub-title conmpound was prepared
according to the nmethod described in Exanple 3(ii) above from
(R{)E(;)-Z hydr oxy- 2- phenyl propionic acid (0.20 g; 1.2 mmol) and H Pro- 10
Pab(Z) x HC| , 1.1 nmmol; see Exanple 35(ii) above) Y shobtosts 13
(229 . ?’?ﬂ%NNR(SOO MHz; CDCl[err]): [err] 7.18-7&8‘?‘(m 14 I—|),g
5.25 (s, 2 H, 4.37-4.61 (m 3 H, 3g93-3.19 (m 2 H), 1.50-2.17 (m 7
H) 15 (ii) Ph-(RC(Me)(OH)-C(O-Pro-Pab x HC The title conmpound
was prepared anal ogously to the nmethod described in Exanple 1(v) above

fromPh-(R) C( P .13 g; 0.25 mmol; fromste i
above) ﬁ@ gxm %ggﬁmzﬁ 0 FAB-MS niz 395 (M+ 1 eEr( :

[err] H NVR ( 5 M(«ﬂ)[MHz,]QDCl;); §16:98-7.74(m,12H), §. M-S 31¢m, 2 H), Bl%mql 3 H),

D err 10 comih ARl R S35-3 8 1 1, ’ém e C I B GReH

176.06, 175.49, 174.88, 166.90 25 WO 97/ 02284
PCT/ SE96/ 00878 81
s (i) Ph(3.4-diF)-(R SYCH(OH)-C(Q)-Pro-Pab x HCl

The title compound was prepared according to the method described in Example 1(v)
above from Ph(3,4-diF)-(R,S)CH(OH)-C(O)-Pro-Pab(Z) (0.175 g; 0.31 mmol; from step (i)
above) yielding 127 mg (88%).

0 LCMSm/z17(M+1)"
H-NMR (400 MHz; CD;0D): 5 7.11-7.86 (m, 7 H), 5.37 (s, 1 H), 4.36-5.00 (m, 4 H),
3.66-3.78 (m, 1 H), 1.80-2.31 (m, 4 H)
13C-NMR (100.6 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: § 174.66, 174.40, 171.96, 171.82, 166.48.
15
Example 57

(i) Boc-(R.S)Pic(4-0x0)-OCH,

20 A mixture of Boc-(R,S)Pic(4-hydroxy)-OCH; (1.1 g; 4.25 mmol; prepared according to
Gillard er al., J. Org. Chem., (1996) 61, 2226), PCC (1.8 g; 8.5 mmol) and molecular
sieves (powdered; 3 A; 1.0 g) in CH,Cl, (20 ml) was stirred at room temperature for 4 h.
Diethyl ether (60 ml) was added and the reaction mixture was filtered through a short silica
gel column eluted with EtOAc:Hexane (1:1). The filtrate was evaporated yielding 1.0 g

3 (92%) of the sub-title compound.

FAB-MS m/z258 M +1)"
H-NMR (500 MHz; CDCL): & 4.75-5.20 (m, 1 H), 3.55-4.15 (m, 5 H), 2.40-2.90 (m, 4 H),
1.30-1.65 (m, 9 H)



Exanpl e 53 Ph-(S)C(Me) (OH) - C(O) - Pro-Pab x HC (1)

Ph-(S)C(Me) (OH)-C(O -Pro-Pab(Z) 5 The sub-title conpound was prepared
according to the nmethod described in Exanple 3(ii) above from
(S)-(+)-2-hydroxy-2-phenyl propionic acid (0.20 g; 1.2 mmol) and HPro-
Pab(Z) x 2 HChwé9méHsg©. 1.1 nmol; see Exanple 35(ii) above) pirpkidendsss 19 O

(339 . [err]HHNMR (500 MHz; CDCl[err]):[err] 7.20-7.77 (m 14 H),
5.22 (s, 2 H, 4.53-4.58 (m 1 H, 10 48324.44 (m 2 H), 3.13-3.38 (m 2
H-, 1.53-2.04 (m 7 H).. (i) Ph-(S)C(Me) (OH)-C(O) -Pro-Pab x HCl

The title conmpound was prepared according to the nethod described in
Exampl e 1(v) (n)msmm_qmn;(sm(we)(m C(O-Pro-Pab(z) (0.12 g; 0.23

f t (82% FAB-M5 m z 395
(|v| + 1){2?}]3 SBC.&%);- ﬂ%gﬂh&&s& Mr}ﬁw@% stqpér)ra]:m)sssmm o H),
4.474.63 élﬂiﬂ)roaéeé
[err] G NI\/(Rm( 75.5 MHz; %ferr@gzmééﬁog)lwl%ﬁ)g&%%é%gé‘&?eamrs%dl ne and
carbonyl car Wn[mxnjrewasevapﬂm&dthiiesﬂﬁcmidls?&vediﬁm , washed withxanpl e

o0 pounc” e SRR B 5 et he L st S |

above from(l@(n:%ﬂ di fl uoromandelic acid (0.20 g; 1.06 mml) and
H Pro- Pab(Z) X HCl (0.53 g; 1.17 mml; see Exanple 35(ii) above)
yi el di ng 445 (76% 30 VO 97/ 02284

PCT/ SE96/ 0087%-N1vm (500 MHz; CDCL): 5 3.65-3.80 (m, 4 H), 3.30-3.40 (m, 1 H), 2.90-3.00 (i, 1 H),

2.30-2.70 (m, 4 H).

10
(iii) Ph=-(RYCH(OTBDMS)-C(Q)}-(R.S)Pic(4-0x0)-OCH,
The sub-title compound was prepared analogously to the method described in Example
3(ii) above from H-(R,S)Pic(4-0x0)-OCH;, (0.22 g; 1.4 mmol; from step (ii) above) and Ph-
(RYCH(OTBDMS)-C(O)OH (0.372 g; 1.4 mmol; prepared according to the method

15 described in Hamada ez a/ J. Am. Chem. Soc. (1989).111, 669) yielding 288 mg (51%).

FAB-MS m/z 406 (M + 1)*
H-NMR (500 MHz; CDCL): § 7.20-7.50 (m, 5 H), 5.25-5.70 (m, 2 H), 4.15-4.75 (m, 1H),
3.20-3.80 (m, 4 H), 2.00-2.90 (m, 3 H), 1.30-1.65 (m,1 H), 0.85-1.15 (m,9 H), 0.10-0.35
20 (m,6H).

(iv) Eh-(RYCH(OTBDMS)-C(0)-(R.S)Pic(4-0x0)-OH

A mixture of Ph-(RYCH(OTBDMS)-C(O)~(R,S)Pic(4-0x0)-OCHj (0.28 g; 0.69 mmol;

from step (iii) above) and a solution of lithium hydroxide (2 M, 10 ml) in THF (10 ml) was
2s  stirred at room temperature for 1.5 h. The THF was removed in vacuo, the residue was

acidified (pH 2) with KHSO, (2 M) and extracted with EtOAc. The organic layer was

washed with H,0, dried (MgSO,) and evaporated. The yield of the sub-title compound

was 0.24 g (89%).

» FAB-MSm/z392M+1)"



82 LCMS mz 549 (M- 1)[err], 551 (M+ 1)[err] [err] H NVR (400
MHz; CDCl[err]): [err] 6.98-7.74 (m 12 H), 5.16-5.21 (m 2 H), 5.06-5.01

(m 1 H, 4.22-4.56 (m 3 H, 3.32-3.58 (m 1 H), 2.88-3.12 (m 1 H,
1.70-2.12 (m 4 H). s (ii) Ph(3,4-diF)- (RS)CH(O—I) C(O -Pro-Pab x HC

The title conpyeh prepared according to the nmethod descry 95/00878
Exanpl e 1(v) above fromPh(3,4-diF)-(R SYCH OH)-C(O -Pro-Pab(2)(0.175
g; 0.31 mmol; fromstep (i) above) yiglding 127 ng (88%. 10 LC M5
mz 417 (M + 1)[err] ~ [err] H NMR(400 ; CD{err]OD): [err] 7.11-7.86
(m 7 H, 537(5 1 H, 4.36-5.00 (m 4 H), 3.66-3.78 (m 1 H),

1.80-2.31 (M MR 400 M4 gjlxjnéxgjh&fzé.%sﬁnﬂ@mﬂ%ﬁk%,fmlmfw% Uﬁ)to

di ast ereoner s/ rot ane and car bon carbons: "[err

174. 40, 171. 9652013&09&,11115245-3 00(m, 4 H), E35+185(n5 1 m,o9o-105(m,9m,010-025
Ph- (R) CH( OH) - %"l%c!’ﬁ)R S) Pi c(4-o0x0)-Pab x HOAc (1)

Boc- (R, S) Pi c( OCH err]- 20 A m xture of

Boc- (RS) Pi c(4-hydroxy)-OCH err] (1.1 g; 4.25 nmol; prepared according to
Gllard et al., J. Og. Chem 1996) 61 2226 PCC (1.8 g; 8.5 mml) and
nol ecul ar s (v Ph-(RYCH(QTBERMS$)C(0)-(R PablgMH err]Cl[err] (20 m) was

and the react ?@ﬁtﬁﬁﬁr%%mﬁﬂhé 0 o it i g

col um el ut ed m.moﬁtmmwn(mmsym}msmmxmﬂwmmmel di ng

1.0 g 25 (92% of the subtltle corrpoun FAB-M5 mlz 258 (M +
1)[err] [feom step fiX)above) vislding B2 meg(4%)) - [err]4.75-5.20 (m 1 H),
3.55-4.15 (m 5 H), 2.40-2.90 (m 4 H), 1.30-1.65 (m 9 H 30

WO 97/ 02284 PCT/ SE96/ 00878

0 FAB-MSm/z657(M+1)"
H-NMR (500 MHz; CDCl,): § 6.90-7.90 (m, 14 H), 5.10-5.80 (m, 4 H), 3.60-4.70 (m, 3
H), 2.10-3.20 (m, 4 H), 1.40-1.70 (m,]1 H), 0.80-1.10 (m, 9 H), 0.00-0.25 (m, 6 H).

(vi) Ph-(RICH(OH)-C(O)-(R,S)Pic(4-0x0)-Pab(Z)
15 The sub-title compound was prepared analogously.to.the method described in step (ii)
above from Ph-(R)CH(OTBDMS)-C(O)-(R,S)Pic(4-0x0)-Pab(Z) (0.09 g; 0.14 mmol; from

step (v) above) yielding 61 mg (82%).

FAB-MS m/z543 (M + 1)*
» 'H-NMR (500 MHz; CDCly):  6.95-7.90 (m, 14 H), 5.00-5.55 (m, 4 H), 3.95-4.70 (m, 2
H), 3.20-3.70 (m, 2 H), 1.20-2.80 (m, 4 H)

(vii) Ph-(RYCH(OH)-C(O)-(R.S)Pic(4-0x0)-Pab x HOAC
The title compound was prepared according to the method described in Example 15(iii)

25 above from Ph<(R)CH(OH)-C(0)-(R,S)Pic(4-ox0)-Pab(Z) (0.061 g; 0.11 mmol; from step
(vi) above) yielding 46 mg (90%).

LC-MS m/z407 (M - 1) 409 M +1)*
~ 'H-NMR (400 MHz; D,0): § 7.20-7.85 (m, 9 H), 5.00-5.80 (m, 2 H), 4.35-4.55 (m, 2 H),
31 3.40-4.05(m, 2 H), 1.80-3.10 (m, 4 H)



83 Boc- (R, S)Pic(4-0x0)-OCH err] (0.48g; 1.87 mol; fromstep (i)
above) was treated with trifluoroacetic acid in CH[err]CI[err] (50%
4 m) at roomtenperature for 30 mnutes. The reaction m xture was
evaporated and the residue was dissolved in CHerr]Cl[err], washed with 5

Na[err]CQengéglazmled (K[err]CO err]) and evapor at ed. Thq.mmfsthe

sub-title co was 0. 23 g (78% . [err] HH NVMR(500 IHz;

CDCl[err]): [err]3.65-3.80 (m 4 H, 3.3043.40 (m 1 H, 290300(m 1
2.30-2.70 (m 4 H). 10 (i)

Ph- (R CHOrBDMB) - C(O) - (R, S) Pi c(4-0x0) - COCH[ err] The sub-title conpound

was prepared anal ogously to the nethod described in Exanple 3(i1)

above fromH (R S)Pic(4-ox0)-OCH err] (0.22 g; 1.4 mmol; fromstep (ii)
above) and PhExample 58 (R) CH( OTBDVE) - C(O)O—I (0 372 g; 1. 4 mol ; prepared
according to the .nethod 15 des d ada,.et, al Am Chem Soc.
(1989) 111, 669%n=(RY -t aFﬁ’z 406 (M + 1)[err]

v ({0541

[err] H NVR ( 580 5 H, 5.25-5.70 (m 2
H, 4:15-4.7 f : . . 2.90 (m 3 H,
1.30-1.65 {m 1 H), 085115(m9H) 0.10- 0. 35 20 (m 6 H. (iv)
Ph- (R) CH( OTBD ) O F SP QX -CH A m xture of

Ph- ( R) CH( OTBOH¥0% R-g%&- OCH[ err](0.28 g; 0.69 mml ; from
step (iii) abmpiemyip ip meﬂbﬁimidb@wg*mdﬁww&&adwemfoﬂzo‘HF

(10 M) was 25 stirred at roomtenperature for 1. ._The THF was renoved

i n vacuo, themmdm&mﬂmmﬂ%u‘g@@)ﬂww iButyllithium (3.6 in;

(e%rsaqc'cere?];/\n t%&?& té e ylah%é%?%?ﬁee Sl}% m?(ﬂ}g corrpoundﬁ{aEll ° wggl -
0.24 g (83949 . tempd ﬁmEf&%m Ihe rédution ijixtavervias cooled to -78°C and BoéO 97/02284
PCT/ SE967.008 7(8R,S)Pu:(4-oxo)-0CH3 (1.3 g; 5.0 mmol; see Example 57(i) above) was added. The

reaction mixture was stirred at -78°C for 30 minutes followed by 2 h at room temperature.

~ Ammonium chloride was added to the reaction mixture and after separation the H,O-layer

was extracted twice with diethyl ether. The combined organic layer was dried and

1s  evaporated to give a crude produet-which-was purified by flash chromatography eluting’
with EtOAc:Hexane (30:70) to give 480 mg (37%) of the sub-title compound.

FAB-MS m/z256 (M +1)’
'H NMR (500 MHz; CDCLy): & 4.70-5.10 (m, 3 H), 3.95-4.15 (m, 1 H), 3.70 (s, 3 H), 2.10-
20  3.10 (m, 5 H), 1.35-1.60 (m, 9 H).

(i) H-(R,S)Pic(4-methylene)-OCH,

Boc-(R,S)Pic(4-methylene)-OCH,; (0.48 g; 1.88 mmol; from step (i) above) was tre:ted

with trifluoroacetic acid (50% in CH,C),, 6 ml) at room temperature for 40 minutes. The
25 reaction mixture was evaporated and the residue was dissolved in CH,Cl,, washed with

Na,CO; (saturated), dried (K,CO5) and evaporated. The yield of the sub-title compound

was 0.27 g (95%).

H-NMR (500 MHz; CDCl,): & 4.70-4.85 (m, 2 H), 3.75 (m, 3 H), 3.35-3.45 (m, 1 H),
30  3.15-3.25 (m, I H), 2.55-2.70 (m, 2 H), 2.10-2.30 (m, 3 H)



84 [err]H-NWR (400 MHz; CDCl[err]): [err] 7.20-7.55 (m 5 H),
5.15-5.75 (m 2 H), 4.10-4.30 (m 1 H), 3.20-3.80 (m 1 H, 2.05.3.00
(m 4H, 1.35-2.55 (m 1 H, 0.90-1.05 (m 9 H), 0.10-0.25 (m 6 H
5 (v) Ph-(R)CH(OrBDMVB)-C(O - (R, S)Pi c(4-0x0)-Pab(2) The sub-title
conpound was prepared anal ogously to the nethod described in

1(ii) above froW?’ﬂ’("{’de(orBDNs) C(O - (R S) Pi c( 4- 0x0) - OH 0. 2%24‘8"’%'% :
nmol ; fromstep (iv) above) yielding 92 ng (249%. 10 FAB-Ms niz
657 (M + 1)[err] [err] H- NVR(500 MHz; &BCi[err]): [err]6.90-7.90 (m 14
H, 5.10-5.80 (m 4 H), 3.60-4.70 (m 3 H, 2.10-3.20 (m 4 H),
1.40-1.70 (m1 H, 0.80-1.10 (m 9 H), 0.00-0.25 (m 6 H). (vi)
Ph-(RCHOH-C(O- (R, S)Pl c(4 oxo) Pab(Z) 15 The sub-title conpound was

prepared anal o 5 m%gml i) above from
Ph- (R CH(OTBDI\/g?)I 14 mol; from
step (V) abovelhqmmmmun@v{mmwdmﬂogomﬁmmﬂdmwmm 20

. 5 05 4. 70 A sbove Fout AR ROEHOTRDMSKCOICH{D 37 1 s pepppredscppring B

(vii) Ph- (R} CHitfethethdd desdriBedin Msthada@¥a)). RaD Chehi@¥e. (1989) ﬁhes@)hidm-corrpound

was prepared according to the nmethod described in Exanple 15(1ii) 25 above
f r om'Ph- ( R) CH( GHF)Rig(&methylenrOCHs (B3 bE: Phmeo); f(msea(:gabmnlemommom
step (vi) ve) yielding 46 ng (90%. LCGMs mlz 407 (M -
Derr]; 409 ( 1)[err] [err] H-NVR(400 MHz; Dierr]O: [err]
7.20-7.85 (m 9 H), 500580(m 2 H, 4.35-4.55 (m 2 H, 30

R
0 'H-NMR (500 MHz; CDCL): & 7.25-7.55 (m, 5 H), 5.15-5.70 (m, 2 H), 4.20-4.85 (m, 3 H),
3.65-3.75 (m, 3 H), 1.90-3.20 (m, 5 H), 0.90-1.10 (m, 9 H), 0.10-0.30 (m, 6 H).

(iv) Ph-(R)CH(OTBDMS)-C(O)-(R.S)Pic{4-methylene)-OH

The sub-title compound was prepared according to the method described in Example 57(iv)
15 above from Ph-(R)CH(OTBDMS)-C(O)«(R,S)Pic(4-methylene)-OCH, (0.28 g; 0.69 mmol;

from step (iii) above) yielding 0.24 g (89%).

FAB-MS m/z 390 (M + 1)*
H-NMR (500 MHz; CDCly): 8 7.15-7.50 (m, 5 H), 5.15-5.95 (m, 2 H), 3.55-5.00 (m, 3 H),
20 1.75-3.25(m, 5 H), 0.85-1.05 (m, 9 H), 0.10-0.25 (m, 6 H).

(v) Eh=-(R)YCH(OTBDMS)-C(O)-(R,S)Pic(4-methylene)-Pab(Z)

The sub-title compound was prepared analogously to the method described in Example

3(ii) above from Ph-(R)YCH(OTBDMS)-C(O)-(R.S)Pic(4-methylene)-OH (0.235 g; 0.6
2s  mmol; from step (iv) above) and H-Pab(Z) x HCI (0.211 g; 0.66 mmol) yielding 0.124 g

(35%).

FAB-MS m/z 655 M+ 1)
H-NMR (500 MHz; CDCL): 5 7.10-7.90 (m, 14 H), 5. 5-5.70 (m, 4 H), 4.10-5.05 (m, 4
1 H), 1.75-3.05 (m, 6 H), 0.80-1.10 (m, 9 H), 0.00-0.25 (m, 6 H).



WD 97/ 02284

PCT/ SE96/ 00878 85
Exanpl e 58 Ph-(RCH(OH) -C(O-(R or S)Pic(4-methylene)-Pab x HOAc
and Ph- (R)CH(OH) - C(O) - (S or 5)Pic(4-nethylene)-Pab x HOAc 5

(i) Boc- (R S)Pigfyieishy! ene) - OCH err ] - Methyltriphenyl ph

bromde (2.68 g; 7.5 mmol) was dried under vacuum for 20 m nut es and
was then suspended with dry THF (20 m) at gaferr]C. Butyllithium (1.6 N'in
hexane; 4.7 m; 7.5 mmol) was added dropwi se and the m xture was stirred at
room 10 terrperature for 30 mnutes. The reaction m xture was cooled to
-78C and Boc- (RS)Pic(4-o0ox0)-OCH err] (1.3 g; 5.0 mmol; see Exanple
S7(i) above) was added. The reactlon mxture was stirred at -78[err]C
for 30 m nut es(M)PH-GRIEH(QH)-C i Amroni um chl ori de

i v . SISIN] 1
was added to t r eac |on m Xj ur e and ft r S arat| e H2Q-1 aver
was extracted i] W éﬁg&w @%"%

dried and 15 g Q&;@tﬁyﬁp OTBDM )q&:g) A)-Fas(Z)((0.68!gP
fl ash chromato ﬁzghy el uti ng'mm W th g)a%? xane 30y70) ng ve 580 ny

(37% of the s(2nimalfrom step (v)above) yielding-0.06 g91%): 256 (M+ 1)[err]

[err]H NVR (500 MHz; CDCI[err]) [err]4.70-5. 10 (m 3 H), 3.95-4.15 (m 1
H, 3.70 (s, 3 H, 2.10- 20 10(m 5H, 1.35-1.60 (m 9 H). (i)
H (R, S) Pi C( 4- NECIMS eie 54 GBEHt)

was treated TN 'e“e&w@%&% A3 P A dD: FELRER R P T4 0T by
room tenperatu ure was evapor ated
and the resi duféﬁma?'%i?%g%ql\?eﬁ 9?0.3% ]lg ?er rzlgart\/\gkmd W th

Na[err]CO aor ] (saturated) dried (K[err]CCIerr]) and evaporated. The yield
of the sub-tit i 27 .0 : er,r] H NVMR (500
MHz : CDCI[err]&m) QAcapdss 3 45 (;m 1
H),30 3.15-3. 25 30 (m 3 H

A mixture of Ph-(R)CH(OH)-C(0)-(R,S)Pic(4-methylene)-Pab(Z) (0.035 g; 0.065 mmol;
from step (vi) above), ammonium acetate (0.50 g, 7.4 mmol) and imidazole (0.20 g; 3.0

15 mmol) in methanol (5 ml) was stirred at 60°C overnight. The reaction mixture was
evaporated and the residue was subjected to preparative RPLC. Some fractions were
concentrated to give 1.8 mg of compound 58B. Later fractions were concentrated to give 7

mg of compound S8A.

20 Compound 58A:
LC-MS m/z 405 (M - 1); 407 (M + 1)"
H-NMR (400 MHz; D,0): 5 7.15-7.80 (m, 9 H), 5.65-5.70 (m, | H), 4.80-5.25 (m, 1 H),
4.45-4.60 (m, 2 H), 3.60-4.00 (m, 2 H), 1.30-3.30 (m, 6 H).
Compound 58B:
25  LC-MSm/z407 (M+ 1)
H-NMR (400 MHz; D,0): § 7.30-7.80 (m, 9 H), 5.45-5.75 (m, 1 H), 4.80-5.20 (m, 1 H),
4.35-4.70 (m, 3 H), 3.75-3.90 (m, 1 H), 1.70-3.05 (m, 6 H)



WO 97/ 02284 PCT/ SE96/ 00878
86 The sub-title conmpound was prepared anal ogously to the method
described in Exanpl e 3(ii) above from Ph-(R)CH(OTBDVSE) - C(O OH (0. 37 g;
1.4 mol ; prepared according to 5 the nethod described in Hanada et al J.
Am Chem Soc. ?’%'8%28?17]11 669) and H (RS) Pi c(4- net hyl enger/ckddiotss ]
(0.21 ¢g; 1.4 ; step (ii) above) yielding 0.283 g (529 .
FAB-M5S mz 404 (M+ 1)[err] 10 [err]H—NlVI%s(SOO MHz; CDCl[err]):
[err]7.25-7.55 (m 5 H), 5.15-5.70 (m 2 420485(m 3 H,
3.65-3.75 (m 3 H), 1.90-3.20 (m 5 H), O. 90 1.10 (m 9 H, 0.10-0.30 (m 6
(iwv) (OTBDMVB) - C(O) - (R, S) Pi c(e-net hyl ene) - CH The
sub-title conp prepared accordlng to the nmethod described in
Exanpl e 57(i V) Php3 RTH P A
Ph- (R) CH(OTBDIVB) - C( O) - (R, S) Pi c(4 rrethyl ene) OCH err] (0.28 g; 0.69 mol;
fromstep (iii) above) yielding 0.24 g (89%. FAB-M5 mz 390 (M +

Derr] [ 0 wesgOCl [€r7]): [err] 7.15-7.50 (m 5 H),
5.15-5.95 (m 3), S QI P9 1)) 20 '1.75-3.25 (m 5 H), 0.85-1.05
Em)Pg (H) R oﬂ(sé?gws) C;(mO;:&n R.S) Pj c( 4- ?fc?rdmgmhe ddmﬂb“#}m Exatl?ple' Isl(i)
v met e sub-title
conpound was prabeYs d§" #@W@y Uéé@PEBGdz"ﬁ)-Exanpl e

3(ii) above from Ph-(R)CH(OTBDI\/S) CO-(R S)Pic(4-methylene)-0OH (0. 235 g;
0.6 25 mml; fromstep (iv) above) and H-Pab(Z) x HC (0.211 g, 0.66 nmmol)
yi el di ng 0. 124[@-MSm/dt85‘iM 1,370 CM-ABD"MS nmf z 655 (M + 1)[err]

. 4 105, éﬁoqﬁw& Gbjop S5kiafst tmig Bhses 0y 1 %oy 0 (M
0.00-0.25 (4 6 H).
(i) 3
The sub-title compound was prepared according to the method described in Example 3(ii)
above from (R,S)-3-chloromandelic acid (0.149 g; 0.8 mmol; from step (i) above) yielding
0.30 g (70%).

1s
'H-NMR (500 MHz; CDCl,): & 7.08-7.84 (m, 13 H), 5.18-5.24 (m, 2 H), 4.86-5.01 (m, 2
H), 4.02-4.56 (m, 3 H), 3.57-3.76 (m, 1 H), 2.30-2.72 (m, 2 H).

(iii) PhG3-C}-(R.S)YCH(OH)-C(0)-Aze-Pab x HOAc

20  The title compound was prepared according to the method described in Example 43 above
from Ph(3-Cl)<(R,S)CH(OH)-C(O)-Aze-Pab(Z) (0.10 g; 0.19 mmol; from step (ii) above)
yielding 55 mg (63%).

LC-MS m/z 399 (M - 1), 401 (M +1)°

2 'H-NMR (400 MHz; D,0): 5 7.10-7.85 (m, 8 H), 4.82-5.37 (m, 2 H), 3.964.79 (m, 4 H),
2.14-2.85 (m, 2 H)
13C NMR (100.6 MHz; D,0; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: 5 174.00, 173.17, 172.83, 172.61, 166.59.
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The sub-title compound was prepared anal ogously to the nmethod described in
Exanpl e 57(vi) above from

Ph- (R) CH(OTB 6 so( R, S)Pi c(4-net hyl ene)-Pab(Zz) (0.08 g; SEﬁ
fromstep (v) ove) yielding 0.06 g (91%. LC-M5 nifz

Derr] [err]H—Nl\/R(SOOM—Iz CD[err]C]}\): 8 7.15-7.90 (m 14 H),
5.20-5.80 (m 4 H), 4.35-4.90 (m 4 3.70-4.15 (m 1 H), 3.20-3.40
(m 1 H, 1.10-2.90 (m 4 H. 10 (V||) Ph- (RICH(OH)-C(O - (R or

S) Pi c(4- et hyl ene) - x HOAc and A m xture of

Ph- (R) CH( OH) - )Pl c(4 rret hyI ene) Pab(Z) (0.035 g; 0.065 nmol;
fromstep(vi) 3 ro{Fab X0 7.4 mol ) and i ni dazol e

(0.20 g; 3.0 15 rrrml) I n rrethanol (5 n1) was stirred at 60[err]C

overnight. The reaction mxture was evaporated and the residue was
subjected to pr(@ b Q SrMer e concentrated to
give 1.8 ng of g re concentrated to give 7

ng of conpound m&:b-utleﬁbm;ﬁunqupkeﬁﬁdd accordmgll@thﬁwmad db@Ent(e&'lm Esample/3(ii) M +

5 665 70 (m M%@&ﬁ%@gg&ﬂ@&@%g 28 pmad p ELER Bz

2 H), 1.30 N
(1)m[e”i_l) [gtfzrl]:i&ﬂmw?lll‘%s%o SES.[@m]ﬂ%)e ?Zr r B’g‘?gmﬁw)ﬁ,),
5.45-5.75 (m 1 H), 4.80-5.20 (m 1 H 35470(m3H),375_3_90

(m 1H, 1 70&%&}?55@@ 1y
10 'H-NMR (400 MHz; CD,0D): 5 6.80-7.85 (m, 12 H), 5.16-5.25 (m, 3 H), 4.35-4.51 (m, 3
H), 3.45-3.75 (m, 1 H), 3.07-3.42 (m, 1 H), 1.72-2.18 (m, 4 H).
13C NMR (100.6 MHz; CD;0D; complicated due to diastereomers/rotamers) amidine and
carbonyl carbons: 5 174.62, 174.27, 173.02, 172.88, 170.41, 165.04.

ts (i) Ph(3-Cl.4-OH-(R.S)CH(OH)-C(Q)-Pro-Pab x HC]
The title compound was prepared analogously to the method described in Example 43
above from Ph(3-C1,4-OH)~(R,S)CH(OH)-C(O)-Pro-Pab(Z) (0.10 g; 0.177 mmol; from
step (i) above), trifluoroacetic acid (3.7 ml; 48 mmol) and thioanisole (1.04 ml; 8.85 mmol)
yielding 57 mg (70%).

LC-MS m/z 431 (M +1)°
'H NMR (500 MHz; D,0: 5 6.84-7.86 (m, 7 H), 5.29-5.42 (m, 1 H), 4.30-4.68 (m, 3 H),
3.05-4.05 (m, 2 H), 1.70-2.37 (m, 4 H).

2 'Exampkz.ﬁl
The title compounds of Examples 1 to 60 were tested in Test A above and were all found to
exhibit an ICs,TT value of less than 0.3uM.
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Exanpl e 59 Exanple 59 Ph(3-Cl)-(R S)CH OH)-C( O - Aze- Pab x HOAc

(1)(R S)-3-Chlororamandelic acid 5 The sub-title compound was prepared
according to tﬁg@@ﬁgd described in Exanple 15(i) abov%&wﬁs
3-chl orobenzal dehyde (7.03 g; 50 mml) vyielding 2 g (219%. - n z
185 (M- 1), 370 (2M - 1)- [err]H N 400 MHz; CDjerr]QD): [err]
7.28-7.51 (m 4 H), 5.14 (s, 1 H. 10 ii)

Ph(3-Cl)-(R S)CH OH) - C( O - Aze- Pab( 2) The sub-title conpound was

pr epar ed accor%gw M’ne nmet hod descri bed in Exanple 3(i) above from
(R, S) - 3-chl or oltande neaci d (0.149 g; 0.8 mmol; fromstep (i) above)

yi el di ng 0.30 g (70% . 15 [err]H- NVR (500 MHz; CDCl[err]): [err]
7.08-7.84 (m 13 H), 5.18-5.24 (m 2 H), 4.86-5.01 (m 2 H, 4.024.56
(m 3 H), 3.572BT76 (maqueod§ 2 30-2.72 (m 2 H). (iii)

Ph(3-Cl)-(R S Q_D‘qn?ﬁdﬁf: %Q] "L-g}g 20 The title conpound was
Ing to the mal?{m &éSCI‘I ed in Exanpl e 43 above

prepared accor from
Ph(3- Cl) - ( Rs S) Bbt©H) - Ctén}-buitgloxyeatboniyl (0. 10 g; 0.19 nmol; fromstep (ii)
above) yiglding 5 (639 . LCGMS mz 399 (M- 1); 401 (M+
Dferr] 25 [erﬁ]‘ﬁ-vaR lM—Iz; Derr]O: [err] 7.10-7.85 (m 8 H),
4.82-5.37 (m gu¥d). 3. .79 (m 4 H), 2.14-2.55 (m 2 H) [err]C

NVR (100.6 MHz; Dlerr] G “conplicated due to di astereoners/rotaners) am di ne

and car boGy+ car beyelohepypk r] 174. 00, 173.17, 172.83, 172.61, 166.59.
30 DCC= dicyclohexylcarbodiimide

1o DIPEA=  diisopropylethylamine
DMAP=  N,N-dimethylaminopyridine
DMF = dimethylformamide
EDC= 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
Et= ethyl

1s EOH= ethanol
h= hours
HCl= hydrochloric acid
HOAc=  acetic acid
HOSu=  N-hydroxysuccinimide

2 H-Dig= 1-amidino-3-aminoethylazetidine

 H-Dig(Z)= 3-aminoethyl-1-(N-benzyloxycarbonylamidino)azetidine

H-Hig= 1-amidino-3-aminoethylpymolidine
H-Hig(Z)= 3-aminoethyl-1-(N-benzyloxycarbonylamidino)pyrrolidine
H-Pac= 1-amidino-4-aminomethylcyclohexane

s H- = 4-aminomethyl-1-(N-benzyloxycarbonylamidino)cyclohexane
H-Pic= pipecolinic acid
H-Pig= 1-amidino-3-aminomethylpiperidine
H-Pig(Z)= 3-aminomethyl-1-(N-benzyloxycarbonylamidino)piperidine
H-Pab= 1-amidino-4-aminomethylbenzene

3 H-Pab(Z)= 4-aminomethyl-1-(N-benzyloxycarbonylamidino)benzene
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5 The sub-title compound was prepared according to the nmethod descri bed
in Exanple 3(ii) above from (R, S)-3-chl oro-4-hydroxymandel i ¢ aci d
(0.25 g; 1.23 W)‘%’g@d H Pr o- Pab( 2) x 2 HCl (0.615 g;

see Exanpl e 35(T1 ve) yielding 382 ng (55%. LC 4 (M
- 1) 10 [err] H-NVR (400 MHz; CD[err]CD) err] 6.80-7.85 (m 12 H)
5.16-5.25 (m 3 H), 4.35-4.51 (m 3 My, 3.45-3.75 (m 1 H),
3.07-3.42 (m lH) 172218(m 4H) . [err]C NVR (100.6 Mz;
CDOerr]OD;, co I cat ed as eregner s/ rotaners) am di ne and

carbonyl carb [errP"I&ﬂ' 173.02, 172.88, 170.41, 165.04.

15 (i) Ph(?F[ﬁ! 4- rﬂi@'ﬁ M‘t@%‘?ﬁ@x HCI The title
conpound was prepar e%\%@us 'y tqﬁ;{ he nmethod described in Exanple 43
above from Ph(MeeI 4- OnjetlyR S) (O—|) C(O-Pro-Pab(Zz) (0.10 g; 0.177 mmol ;
from (|) a%gve trifluoroacetic acid (3.7 m; 48 mmol) and

t hi oani sol e (1 nmol ) yi el ding 57 ny (70% 20

(M7 H, 5.2 “”z%‘%”“f"*"*"‘m"'g"&“’f e e 2 05 (m 2 1)
m ) m ) ) m )
1.70-2.37 (m Sp¥). syoginimide Exanpl e 61 The title conpounds of

oxhi bi ¢ an | o TODULEE, et o%??hﬁnagf’é[ee??‘hw e all found o
TRTU=  [N,N,N',N-tetramethyl-O-(benzotriazol- 1-yl)uronium tetrafluoroborate]
THF=  tetrahydrofuran |
10 THP= tetrahydropyranyl
T™S= trimethylsilyl
WSCI= water soluble carbodiimide
Z= benzyloxycarbonyl

15 Prefixesn, s, i and t have their usual meanings: normal, iso, secondary and tertiary. The
stereochemistry for the amino acids is by default (S) if not otherwise stated.
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iy . .

azeti di ne- 2- car boxylic acid 5 Boc = tert-bul yl oxycar bonyl Bn =
benzyl but yl Ch= cycl ohexyl %‘m

di cycl ohexyl cargocﬁ'l m de 10 DI PEA = di i sopropyl et hyl am ne =
N, N- di met hyl am nopyri di ne DVF = met hyl f or mam de EDC =

1- (3-di net hyl am nopr opyl ) =3- et hyl car bodi i m de hydrochl ori de Et=

ethyl 15 EtOH= et hanol h= hour s HCl =

hydrochl ori c aClafins HOAc= acetic acid HOSu=

N- hydroxysucci nimde 20 H D g= | - am di no- 3- am noet hyl azeti di ne
HDig(2) 3-am noet hyl - 1- (N- bnzyl oxycar bonyl am di no) azeti di ne HHg =

é :m ggg?hil a?%ﬁ?‘%&%’?&%{?w'&?t’onyl am l(;il- m))géarzl i di ne H Pac =

1- am di no- 4- am nonet hyl cycl ohene 25 Pac(Z2) =

4-am nomet hyl - 1- (N- benzt | oxycaobonyl i di no) cycl ohexane HPic =
pi pecolinic acid 4 1- am di no- 3- am nonet hyl pi peri di ne
H Pig(2)= 3-am nonet hyl™ car bonyl am di no) pi peri di ne
H Pab= 1- am di no-4-amn y nzemg 30 H-Pab(2)= |

4- am nonet hyl - 1- (N- benzyldxy di no) benzene

(CHy), "(CHy),

—B
R W

wherein

p and q independently represent 0, 1,2, 3 or 4;
R' represents H, 2,3-epoxypropyl, C, ¢ alkyl (which latter group is optionally substituted or
10 terminated by one or more hydroxy group), a structural fragment of formula Ia

oy

wherein A' represents a single bond or C, 4 alkylene and R* represents H or C,_, alkyl,
provided that there are no more than six carbon atoms in the chain R*-C-C-A’, or, when p
represents 0, together with R? represents a structural fragment of formula Ib,

CH,

X

R’

Chs

15
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PCT/ SE%;r‘ﬁ ﬂH’l”ﬂr!]"eulu w romat e HPLC = hi gh performance Iigéui d e
chr omat ogr aphy met hyl Ph= phenyl 5 RPLC =

reverse phase formance |iquid chromatography SU —peT/SE6/008T8
succi ni m de W‘%B%E tert-butyl di met hyl silyl TBTU=

[N N, NN -tetranmet hyl - O (benzotriazol -yl )u§:{)ni um tetrafl uoroborat e]
THF= tetrahydofuran 10 THP= et r ahydr opyr anyl TMS=
trimethylsilyl WSCI = wat er sol ubl e carbodiim de Z=

benzyl oxycar b%ﬂél iﬁ EEE% &.n I and t have their usual neanings:
R yran "“‘§*rhe ' '

normal , iso, secondar stereochem stry for the am no

acids is by dqtzaeﬂréseﬁtSH,Sl‘(Me);Imphthﬂtiudolyl,ﬂ-m‘hIPorCHalkyl(wlnchmrgiduﬁ&ZM
ECT/ASE(?%SS%S q;]‘l)}ﬁ\plagmqutedortt.arrmnatedbyonem'rnox'ceﬂuormecorhyci%uxygroup}or(%umS

cycloalkyl or phenyl (which latter two groups are optionally substituted by one or more of
s  C,4alkyl, C, alkoxy, halo, hydroxy, cyano, nitro, methylenedioxy, trifluoromethyl,

N@)RZ, C(O)OR?*), or, when p represents 0, together with R' represents a structural
fragment of formula Ib;
R’ represents H, Si(Me);, naphthyl, indolyl, CHR®R? or C, ¢ alkyl (which latter group is
optionally substituted or terminated by one or more fluorine or hydroxy group) or C, 4

10 cycloalkyl or phenyl (which latter two groups are optionally substituted by one or more of
C,. alkyl, C;, alkoxy, halo, hydroxy, cyano, nitro, methylenedioxy, trifluoromethyl,
NEDR? or C(O)OR?);
R?, RZ, R* and R* independently represent cyclohexyl or phenyl;
R® and R independently represent H, C,_, alkyl or C(O)R”;

15 R*, R* and R” independently represent H or C,  alkyl;

R* represents H or C, 4 alkyl; _
Y represents C, 3 alkylene optionally substituted by C, alkyl, hydroxy, methylene or oxo;

20 nrepresents0,1,2,3 or4; and

B represents a structural fragment of formula IVa, IVb or IVc

AN /
HN NH, HN)\NH,

Va Vb Ve

HN NH,



[err] and g i ndependently represent 0, 1, 2, 3 or4;
R err] repr Jmmlﬁllg H%xypropyl Cerr] alkyl (which l[atter group is
' u

optionally su term nated by one or nore hydroxy group), a

structural fragrrent of formula la [err]

R wherein Hm?apresents a single bond or (err] alkyl pofisivemosth err ]
represents H or %ﬁ err| al kyl, provided that there are no nore than six
carbon atons in the chain Rlerr]-C-C Alerr]gq or, when p represents 0,
together with R err] represents a structur ST“fragmant of formula Ib,

[err] WD 97/ 02284
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wherein R err] represents Hor ([err] alkyl; Rlerr] represents ,

Si(Me)[err], n

dRtreprysents Hobido vt Cy @lglieand | Rl err]  or Clerr] alkyl (which

LT 97OUP, | o o Bl b el i "2 20, DY one or rore
|atter two groups are optionally substituted by one or nore of
s provided that when R', R? and R* all represent H, p represents 0, Y represents (CH,),, n
represents 1 and:
(2) R® represents unsubstituted phenyl and:-
(i) B represents a structural fragment of formula IVa and R® represents H, then q does
_ not represent 0 or 1; and
10 (ii) B represents a structural fragment of formula IVb and X' and X? both represent
CH,, then q does not represent 0; and
(®) R? represents unsubstituted cyclohexyl, B represents a structural fragment of formula
IVa and R represents H, then q does not represent 0;

15 or a phammaceutically acceptable salt thereof.
2. A compound as claimed in claim 1 wherein n represents 1 when B represents a structural
fragment of formula IVa, IVc or IVD in which latter fragment X' and X? both represent
CH,.
3. A compound as claimed in claim 1 wherein n represents 2 when B represents a structural
fragment of formula Vb in which fragment X' represents a singie bond and ) o represents

either a single bond or CH,.

25 4. A compound as claimed in claim 1 or claim 2 wherein R® represents H when B represents
a structural fragment of formula IVa.

5. A compound as claimed in any one of claims 1 to 4 wherein R* represents H.

30 6. A compound as claimed in any one of claims 1 to § wherein p represents 0.



5 C[er Elmm al koxy, hal o, hydroxy, cyano, nitro,
met hyl en , I“ﬁm.lu)uurrethyl NHRerr], C(OORerr]), or, when p

represents 0 t'ogdthér With R[err] represents a structural fragnent of

formula Ib; Rlerr] represents H, Si(Me)[err], naphthyl, indolyl,
CHR[ err] R err jwopsroedsgr r] al kyl (which latter group is ;
substituted or term nated by one or nore fluorine or hydroxy group) or
Cerr] 10 cycl oal kyl or phenyl (which Iggter two groups are optionally

substituted by one or nore of Clerr] alkyl, Cerr] alkoxy, halo,
hydr oxy, cyano, nitro, nethyl enedioxy, trifluoronethyl, N(H R err] or
C(OORerr]); Rerr], Rerr], R[err] and R err] independently
represent cycl ohexyl or phen | ; Rlerr] and R err] independently

represent H, chlwneﬁ@@w tlainisl a{6ewhdrein ¥ representsiCH,(CH,),]

Gore] al kyl Y(CH AR CHLEL AR b eraees B Ll | ' Sibet Tt ut o by

C err]. al kyl, hydroxy, nethylene or oxo; 20 n represents 0, 1, 2, 3 or 4,

and B represents a structural fragment of fornula la, I'Vb or IVc.
[err] s 8.Awmpom§§nlg@g¢mclmm7whemerepresentsCH;,(CH,_)gor
PCT/ SE96/ 0087&-!,C(=CH ,)CH,. 94

9, A compound as claimed in any one of claims 1 to 8 wherein R’ represents H, methyl, 2,3-
dihydroxypropyl or (2,2-dimethyl-1,3-dioxalan-4-yl)methyl.
10
10. A compound as claimed in claim 9 wherein R represents H.
11. A compound as claimed in any one of claims 1 to 10 wherein q represents 0, 1 or 2.

15 12. A compound as claimed in claim 11 wherein q represents 0.

13. A compound as claimed in any one of claims 1 to 12 wherein R? represents H, optionally
substituted C, 4 alkyl or optionally substituted phenyl.

20  14. A compound as claimed in claim 13 wherein, when R? represents optionally substituted
Cy4 alkyl, the optional substituent is hydroxy.

15. A compound as claimed in claim 14 wherein when the hydroxy group is attached to the
carbon atom which is & to the carbon atom to which OR” is attached.

16. A compound as claimed in claim 13 wherein R? represents H, methyl, hydroxymethyl or
ethyl. '

17. A compound as claimed in any one of claims 1 to 16 wherein R’ represents



wherein nts H halo or (Jerr] alkyl; and X err] and
X[err] mc“"l’n[ﬂ, q‘,@g mFsent a single bond or CHZ; 5 provi ded t hat

when R errf err err] all represnt H p represents (CHerr])[err],
n represents 1 and: (a) R err] represents substituted phenyl

and: - wo sndBagscpresents a structural fragnment of for nedmsEos/eoszed
Rl err] represents H then g does not represent 0 or 1; and 10 (i)

B represents a structural fragment of formpga IVb and X[ err] and X err]
bot h represent CH err], then q does not represent 0; and (b)
Rlerr] represents unsubstituted cycl ohexyl B represents a structural

fragment of foc%ﬂlgylnap Vﬁdﬂ?ﬁoﬂ Sheiyl dr @akstitifed

represent O; ar nmaceut i ca Iy accep abI e sal t her eof .

2. A conpound pheayll ai med |n claim1 wherein n represents 1 when B
represents a structural fragnment of formula IVa, 1Vc or Vb in which

|l atter fragnment X[ err] and X err] both represent CHerr]. 20 3. A

conpound as cl f§, RRdmipb mﬂﬁbmﬂd\wdhﬂmﬁh&ﬁﬂfl{éWomw 1a
structural fragnment of formula IVb in which fragnent X err] reglrﬁggents
a single bohd Q!’mtm[%lms]l istadeyelnhexy! either a single bond or CHerr].
25 4. A conpound as clainmed in claiml1l or claim2 wherein R err]
represents H when B represents a structural fragnment of forrmula IVa.

5. A conpound B%%W&olﬂuﬂmmafedbh?ﬂt&l!wb&eﬂf@mﬂéﬂﬂr
represents H. onpoypd ai ned i one of ¢ s
PCT/ SE96/ 00878tmsubsunnedcyclohexylandqmpresents()orl.

10
20.AeompoundasclaimedinanyoncofclaimsltolSwhereinRzrepmsentsmethyl,

hydroxymethyl or ethyl when R! represents H, R’ represents unsubstituted phenyl or
unsubstituted cyclohexyl and q represents 0 or 1.

1s  21. A compound as claimed in any one of claims 1 to 20 wherein R? is substituted by one or
more of hydroxy, fluoro, chloro, methyl, methoxy, amino, nitro, trifluoromethyl,
methylenedioxy, ethoxy or propoxy, when it represents optionally substituted phenyl or
optionally substituted cyclohexyl .

2 22. A compound as claimed in claim 21 wherein R’ is substituted by one or more of
hydroxy, mono- or difluoro, chloro, methyl, methoxy or methylenedioxy.

23. A compound as claimed in any one of claims 1 to 22 wherein Y represents CH,.

2s  24. A compound as claimed in any one of claims 1 to 23 wherein B represents a structural
fragment of formula IVa,

25. A compound as claimed in any one of claims | to 24 wherein the a-amino acid carbon in
the fragment )



95 ound as clained in any one of clains 1 to 6 wherein Y
_ representjl!!ﬂ!'ﬂﬁ“mm(umr])[err], (CH err])[err],
- CH err]CH SRR CHerr]C(=O CH err] or

CHerr]C(=CHerr])CH err]. 5 8. A conpound as clainmed in claim?7
wherein Y reprwapsweaaseH err], (CHlerr])[err] or PCT/SES6/00878
CHerr]C(=CH err])CH err]- 9. A conpound as clained in any one of
claine 1 to 8 wherein Rerr] represents Hgyethyl, 2,3-

di hydr oxypropyl or (2, 2-dinethyl-1,3-dioxal an-4-yl)nmethyl. 10 10. A
compound as clainmed in claim9 wherein R err] represents H. 11. A
conpound as clainmed in any one ofclains 1 tq.l0 wherein q represents 0, 1
or 2. 15 12. A compound as clained in cl'gim11 wherein q represents 0.
13. A compound as clained in any one of_cl ai 1 to 12 wherein Rerr]
represents H, optionally substituged rr] al kyl or optionally
substituted phenyl. 20 14. A conp Ns cl¥Mnmed in claim13 wherein,
when Rl err] represents optionally subststut Cerr] alkyl, the
optional substituent is hydroxy. 15. conpound as clainmed in claim
14 wherein when the hydroxy group is attached t® the carbon at om whi ch
is ato the carbon atomto which OR err] J ached. 25 16. A
conmpound as clained in claim 13 wherein erry represents H, nethyl,

hydr oxynet hyl or et hyl . 17. A compound as clainmed in any one

ofclai ms 1 toisiigthS-configurtion.r | represents

26. A compound as claimed in any one of claims 1 10 25 wherein, when R} and R? both
s represent H and p represents 0, the a-carbon in the fragment

O
HO
H (cHy,
L,

is in the R~configuration.

27. A compound as claimed in claim 1 which is:

10 Ch-<(R,S)YCH(OH)-C(O)-Aze-Pab;
Ch~(R)CH(OH)-C(O)-Aze-Pab;
Ph«(R)CH(OH)-C(O)-Aze-Pab;
Ph(3-Me)-(R,S)CH(OH)-C(O)-Aze-Pab;
Ph(3-OMe)-R,S)CH(OH)-C(O)-Aze-Pab;

15 Ph(3,5-diOMe)}~(R,S)YCH(OH)-C(O)-Aze-Pab;
Ph(3-OMe,4-OH)-(R,S)YCH(OH)-C(0)-Aze-Pab;
Ph-(R,S)C(Et}(OH)-C(O)-Aze-Pab;
Ph-(R,S)C(EtOH)-C(O)-Pro-Pab;
(Ph),C(OH)-C(0)-Aze-Pab;

20  Ph(3-OMe,4-OH)-R,S)CH(OH)-C(O)-Pro-Pab;
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Cerr] al ky}, da 5 olyl, optionally substituted cycl ohexyl or
optionally substituted ‘phenyl . 18. A compound as clained in

claim17 wherei represents optionally substituted phe %mo%
optionally subs Pﬁz@%ﬁlcycl ohexyl . 19. A conpound as c?glhr% I n any

one of clainms 1 to 18 wherein Y represents §¢{err] or
CH err]C(=CH err])CH err] when Rlerr] and Rlerr] both represent H, Rerr]
represents unsubstituted phenyl or unsubstituted cycl ohexyl and q

represents 0O orPhl(R)d:H(OH)—C(QQQze#Pac;orrpound as claimed in any one of clains 1
to 18 wherein err n hydr oxynet hyl or ethyl when

Rl err] represe%‘sﬂﬁ)&:ﬂ &isoe)réﬁ)g&ﬁ‘%éwabstltut ed phenyl or

unsubsti t ut ed ?5?4{ S?@l‘?%ﬁ% 21. A conpound as
clainmed in anycpﬁgié&g éﬁqng_(% bﬁ'el n IQ?err] IS substituted by one

or mor e opr*&S@d:W(th met hyl , methoxy, amino, nitro,

trifluoronet hy thﬁ% et Qoxy or propoxy, when it represents
optionally b Jih( ) ally substituted cycl ohexyl.

20 22. A COWMM M-COrAzIPRb21 Wherein Rerr] is substituted by
one or nore of droxsy m)no- or difluoro, chloro, nethyl, methoxy or

met hyl enedi oxy.Ph(3,5-diMe)4B.S)BH(QISMhzaPabi ai med in any one of clainms 1 to
22 wherein Y r 24. A conpound as clained in any
one of clains ﬁ%m%ﬁﬁ%q%%%s a structural fragnment of
formul a | Va. oﬂtp.c(mm-a.pabalnedln any one of claims 1 to 24
wherein the [err] “anino amg carbon in t he fragnent

10 Ph(3-NO,)-R,S)CH(OH)-C(O)-Pro-Pab;
Ph(3,4-(-0-CH,-0))-(R,S)CH(OH)-C(O)-Pro-Pab;
Ph(3,5-diF)<R.S)CH(OH)-C(O)-Pro-Pab;
Ph-(R)CH(O-CH,~(R,S)CH(-0-C(CHj),-0-CH,-))-C(O)-Aze-Pab;
Ph-(R)YC(Me)(OH)-C(O)-Pro-Pab;

15 Ph-(S)C(Me)(OH)-C(O)-Pro-Pab;
Ph(3,4-diF)-(R,S)CH(OH)-C(O)-Pro-Pab;
Ph-(R)CH(OH)-C(O)~(R,S)Pic(4-methylene)-Pab;
Ph(3-Cl)-(R,S)CH(OH)-C(O)-Aze-Pab;
Ph-(R,S)C(-0-C(CH;),-0-CH,)-C(O)-Aze-Pab;

2 Ph-(R,S)C(-0-C(CHs);-O-CH,-)-C(O)-Pro-Pab;
Ph-(R,S)C(CH,OH)(OH)-C(O)-Aze-Pab; or
Ph-(R,S)C(CH,0H)(OH)-C(0)-Pro-Pab.

28. A pharmaceutical formulation including a compound as defined in any one of claims 1 to

25 27, or a pharmaceutically-acceptable salt thereof, in admixture with a pharmaceutically-
acceptable adjuvant, diluent or carrier.

29. A compound as defined in any one of claims 1 to 27, or a pharmaceutically-acceptable
salt thereof, for use as a pharmaceutical.
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25 wherein, when R err] and R[érrf both 5 represent ano p represents 0,

t he [e_rr]-cammmthe fragnment [err] I S i n thRcT/SE96/00878
R-configuration. 27. A conmpound as clained in claim1 which is: 10

Ch- (R, S)CH(OH) - C( O - Aze- Pab; Ch- (R) @8( OH) - C( O) - Aze- Pab;

Ph- (R) CH( OH) - C( O) - Aze- Pab; Ph(3-Me)- (R, S) CH(OH) - C( O - Aze- Pab;

Ph(3-Owe) - (R, S)CH(OH) - C( O) - Aze- Pab; 15

Eﬂ(g gvgl AC,J\@O A(&R 0 Gﬂeﬁﬁ‘ég(ﬂcl)) dBaifclgxmsltoZ? , or a pharmaceuticaily-acceptable
Pa

Ph- (R, S)C(Eg'_g @m% o?amnclaweyww of thegmbin i5 reqpired.

(Ph) [*er r] C(OH) - C( O) - Aze- Pab;

31. A compound as defined in any one of claims 1 to 27, or a pharmaceutically aoceptable
s salt thereof, for use in the treatment of thrombosis.

32. A compound as defined in any one of claims 1 to 27, or a pharmaceutically acceptable
salt thereof, for use as an anticoagulant.

10 33. The use of a compound as defined in any of one claims 1 to 27, or a pharmaceutically
acceptable sait thereof, as active ingredient in the manufacture of a medicament for the
treatment of a condition where inhibition of thrombin is required.

34. Use as claimed in claim 33, wherein the condition is thrombosis.

15
35. Use of a compound as defined in one any of claims 1 to 27, or a pharmaceutically
acceptable salt thereof, as active ingredient in the manufacture of an anticoagulant.

36. A method of treatment of a condition where inhibition of thrombin is required which

20 method comprises administration of a therapeutically effective amount of a compound as
defined in any one of claims 1 to 27, or a pharmaceutically acceptable salt thereof, to a person
suffering from, or susceptible to, such a condition.

37. A method as claimed in claim 36, wherein the condition is thrombosis.

38. A method as claimed in claim 36, wherein the condition is hypercoagulability in blood
and tissues.
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20 Ph(3-O0w, 4- O - Pr o- Pab; . _
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Ph- (R) CH(OH) - (O h- (R CH(OH) - (O - (R ElC((‘r"-iESPLACE@)‘F’ab

Ph(3,4(-OCHerr]-0))-(R S)CH(O—I) C(O) - Aze- Pab;
Ph(3- O\Ve) - (R, Swébiaabe C(O) - Pro- Pab; 5 .

ph§ 3, 5- di) ov(ve) -Q('R, S) CH( 8(4) ) o ro?- Pro. Pab: Ph- (R, S) C( MeXOH SRR, by
Ph(3, 5-di M) - (R S) OH( OH) - () - Aze- Pab; o0 | _
Ph(3-NH err])-(R S)CH(OH) - C( O - Aze- Pab;
Ph(3-NH err])- (R S) CH(OH) - O(O) - Pro- Pab; 10

Ph( 3- o 2e .
PhES ﬁgr]?erﬁéﬁ%&%& ro_aﬁggi;inedmclamlwhmhprocess
Ph( 3, 5-di @ﬁnﬁisﬁ-l(ﬂ-l) C(O) - Pro- Pab

Ph- (R) CH( O CH|§ !B;'R r?%CH( O rr]g,[err]-OCI-l[err]-))-C(O)-Aze-Pab;
Ph- (R) C( Me) ( RaEYC( Me) (OH) - O( O - Pr o- Pab;
Ph(3-4-diF)-(R S)CH(OH) -C( O - Pro ab

Ph(RICHOH)-C(O- (R S Pi c&, met hy ene) Pab;

Ph(3-C)-(R S) CH(OH) - (O ;. Paby

Ph-(R S)C(-OC(CH err])[err] [ -)-C(O - Aze- Pab; 2@,

Ph-(R S)C(-O-C(CH err])[err [erH")-C(O)-Pro-Pab;

Ph- (R, S) C( CH[ er r] OH) ( OH) - ¢¢ly), ACH)pab: or

Ph- (R S) C(CH

err] O (OH) - (g - Pr o{Pab. 28. A pharnaceuti cal
formul ation including a colRfoundrRds defined in any one of clains 1 to 25
27, or a pharmaceuticglly- accept able salt thereof, in adm xture with a

phar maceus i cwhersinp, g, R', R% -as¢ as definedin clajm diwitherompourdaf finmula VI, 29.

A compound as defined in apy one of clainms 1 to 27, or a
phar maceuti cal | y- accept abl/i salt thereof, for use as a pharnmaceutical.

30
H—N Y vi

OJLNH/“’“”"_B

wherein R?, Y, n and B are as defined in claim 1; or
(b) the coupling of a compound of formula vi,
4
0 R
S

N Y Vil

(CHz), (CHy),
L
R R" o OH

10 whereinp,q, R', R R®, R* and Y arc as defined in claim 1 with a compound of formula
Vi,

H,N<(CH,),-B vl
wherein n and B are as defined in claim 1.

15

—_—
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ggt/ iEggirggﬁzg as defi ne“"ull "uuulﬂ III u)llllcl aime 1 to 2

phar maceuti cal | y-accept abl e® shl t* t Hereof, for use |liip—td o
condi tion V\,herﬁo,g tion of thronmbin is required 31. pbrapspes®d as
defined in any one clainms | to 27, or a pharnaceutically acceptable 5
salt thereof, for use in the treatnent of lb{lronbom S. 32. A conpound
as defined in any one of clainms 1.to 27, or a pharmaceutically acceptable
salt thereof, for use as an anti coagul ant 33. The use of a corrpound
as defined in of o to 27, or a pharmaceutically
accept abl e sa f‘?%m@%‘t%fg@ Ivé ingredient in the manufacture of a
medi canent for the : treat nent @t* a condition where inhibition of
thrombin is required. jias clainmed in claim33, wherein the

I C

Us
condition is thronbosuv 35 e of a conpound as defined in one any
of clajms | to 27, or a p accept abl e salt Ntereof as
active ingredient in the fact € of an ant i coagul ant WO

97/ 02284 PCT/ SE96/ 00878
100 36.. A process lfor tl’ue preparati on(e.tlz)a_g@rrpound as defined in
claim21 which process o N

wherein B’ represents a structural fragment of formula IVd, IVe or IVf

%

NHD? NHD’ D'N NHD?

THIS SHEET HAPBEEN
, O AEPLACED
L .- -

vd Ve vt
s D' and D? independently represent H or benzyloxycarbonyl and p, g, R', R* R, R%, Y, n, R,
X" and X are as defined in claim 1, provided that D' and D? do not both represent H.
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conpr.-ses: (a) the coupling of- a compound of formula V, [mL}\CEMEm Shhfs.t
wherein p, g, Rerr],Rerr] and Rerr] are as defined in claiml with a

conpound owofsmemisa VI, - [err] wherein R err], Yporsioeedsrsre as
defined in claim1; or (b) the coupling of a conpound of fornmula VII,
[err] 10 wherein p, g, Rerr], R®r], Rerr], Rerr] and Y are as
defined in claim1 w thaconpound of fornul a VIII.

[err] =~ wherein n and B are as defined in claiml. 15

30. A compound as defined in any one of claims 1 to 27, or a pharmaceutically-acceptable
salt thereof, for use in the treatment of a condition where inhibition of thrombin is required.

31. A compound as defined in any one of claims 1 to 27,-or a pharmaceutically acceptable
s salt thereof, for use in the treatment of thrombosis. |

32. A compound as defined in any one of claims 1 to 27, or a pharmaceutically acceptable
salt thereof, for use as an anticoagulant. '

33. The use of a compound as defined in any of one claims 1 to 27, or 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. '

34. Use as claimed in claim 33, wherein the condition is thrombosis.

15 .
35. Use of a compound as defined in one any of claims 1 to 27, or a pharmaceutically
acceptable salt thereof, as active ingredient in the manufacture of an anticoagulant.
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37 A conpound of forrrula XV, Jerr] wherein B[err]
resent swo gtoxpgat ural fragment of forrmula Ivd, |Ve or |Vfpersebéidosts
Derr] and Derr] independently represent H or benzyl oxycarbonyl an p,
Rlerr], Rerr], Rerr], Rerr], Y n,l]oB[err], X[err] and X[err] are as
ined in claiml1, provided that Dlerr] and D err] do not both represent
36. A process for the preparation of a compound as defined in claim 1 which process
comprises:
(a) the coupling of a compound of formula V,
O
R?
OH v
(CHy), (CHy),
R? R

s  whereinp, q, R', R? and R’ are as defined in claim 1 with a compound of formula VI,

(CH)y—
o) NH/

wherein R, Y,nand B are as defined in claim 1;0r
(b) the coupling of a compound of formula VI,

‘><'U\ | i

(CH:), (CHz)q
Rz R’ 0 OH

10 whereinp, q, R', R%, R%, R* and Y are as defined in claim 1 with a compound of formula

H,N-(CH,),-B via
wherein n and B are as defined in claim 1.

15
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37 A compound of formula XIv,
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R

(CHp), (CH,),
R? R’

l : ’ (CH:),,—Bi
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Xv

wherein B! represents a structural fragment of formula IVd, Ve or IVF

D'N NHD?

ivd

x4 x?
~N N
D'N)\NHoz

Ve

O'N NHD?

vt

D' and D’ independently represent H or benzyloxycarbonyl and p, q, R', R R*, R%, Y, n, R,
X' and X? are as defined in claim 1, provided that D' and D do not both represent H.
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