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AND THEIR USE AS THROMBI N I NHI BI TORS Field of the Invention s This

invention relates to novel pharmaceutically useful conpounds, in par tZ%&U@lzﬂ%
conpoundS¥? AdH 14 e, and/or conpounds that are metabolised B Fé’dWﬁ‘g‘&nds

whi ch are, conpetitive inhibitors of trypsin-like serine proteases,
especially thronbin, their use as medi kanent s, pharnmaceutical 10
conpositions containing themand synthetic routes to their production.

Backgr ound N BWOM ANDRILEC i A0ID DERI VET T VIES AND I THEIReUSMABot h haenost asi s

(i.e. the THROMBIN 'NHIJBETU(}PS’O' | oss froma damaged vessel ) and thronbosis
bl ood ¢

(i.e. the formation of a lot in a blood vessel, sonetines |leading to

vessel obstruction). Coagulation is the result of a conplex series of
enzymati c F?éi?toif‘iﬂéinmﬂj&f 20 the ultinmate steps in this series of
reactions 1s the conversion of the proenzyne prothronbin to the active
enzynme §hronbin. Thronbin is known to play a central role in coagul ation. It
activates platelets, leading to platelet aggregation, converts fibrinogen
into fibriThi25immenaorr slatehitohnpetly pheimecapmal lynasefill ycompourddshrinn
polymers, and activates factor Xill, which in turn crosslinks the polyners
to form ipaoculsrcompsunds that efferans/ @, componpin that ruaamaiabalisedriov and
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proteases, especially thrombin, their use as medicaments, pharmaceutical

10 compositions containing them and synthetic routes to their production.
Background

Blood coagulation is the key process involved in both haemostasis (i.e. the

5 prevention of blood loss from a damaged vessel) and thrombosis (i.e. the

formation of a blood clot in a blood vessel, sometimes leading to vessel
obstruction). : -

Coagulation is the result of a complex series of enzymatic reactions. One of

20 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 platelet aggregation, converts ﬁbrinogen into fibrin
25 monomers, which polymerse spontaneously into fibrin polymers, and
activates factor XII, which in turmn 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.



PCT/ SECL/ 02657 By inhibiting the aggregation of platelets and the formation

and crosslinking of fibrin, effective inhibitors of thrombin woulZd B85 2005

expected to exhibit antithronbotic activity. In addition, antithronbotic

activit wowaMid+be expected to be enhanced by effective ipdidHoipgarof the

positive feedback 5 nmechanism Prior Art The early devel opnment of | ow

nol ecul ar wei ght inhibitors of thronbin has 10 been descri bed by C aesson

in Blood Coagul. Fibrinol. (1994) 5, 411. Blonback et-a! (in J. Cin. Lab. .

| nvest. 24, suppl. 107, 59, (1969)) reported thrombin inhibitors based on

t he am noBaonhibstngdnragereganorn of plajelets arethedbeaetige asdtoeodstinkinge

fi bri nogen ﬁ,@ chain. O the, am no acid sequences 15 di scussed, these authors
b plpativse iml

suggest ed® Gihi terc ©f heoryhin prqpld (e epspeeted oo pshifi ¢ er _

f dto. t .P3- P2-P1 .d be., th t eff A% .
b bi £ or SSERSHBBHE S BIF or ¥ S RO B 2t HupRTaE: aeVike WoBE Bt h an a, o
- ani noal k i diine del 08 Rl ReSkHE] £ tent No
000 s SR AR VS e o0, M SRR e

st ructsur ajnkey¥hadigat ed, di pepti dyl derivatives have al so been reported. For
exanple International Patent Application WO 94/29336 di scl oses conpounds
with, for exanple, am nonethyl benzam dines, cyclic am noal kyl am di nes and
25 cyclic_ami noal kyl guanidines in the Pl-position' (International Patent
Appl i cat i Brion@d7/ 23499 di scl oses prodrugs of -certain of these conpounds);
Eur opean Patent Application 0 648 780, discloses conpounds wth, for

exanpl e, cyclic am noal kyl guanidines in the Pl-position. 2 9 AUG 2005 WO

02] 44145 FICTL SEOUL0268 ot RGP hbLAMLLE YR IRRBES-LBr BRBhsIY hader  vati ves,

al so having cycti '
10 been described by Claesson in Blood Coagul. Fibrinol. (1994) 5, 411.

Blombick et af (in J. Clin. Lab. Invest. 24, suppl. 107, 59, (1969)) reported

. thrombin inhibitors based oh the amino -acid sequence situated around the

cleavage site for the fibrinogen Ac chain. Of the amino acid sequences

15 discussed, these authors suggested the tripeptide sequence Phe-Val-Arg
(P9-P2-P1, hereinafter referred to as the P3-P2-P1 sequence) would be the 7

most effective inhibitor.

Thrombin inhibitors based on dipeptidy! derivatives with an a,co-amihoalkyl
20  guanidine in the Pl-ﬁositidn are known from US Patent N° 4,346,078 and
International Patent Application 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
25 cyclic aminoalkyl guanidines in the Pl-position (International Patent -
Application WO 97/23499 discloses prodrugs of "certain of these
compounds); European Patent Application 0 648 780, discloses compounds

with, for example, cyclic aminoalkyl guanidines in the P1-position.

st Rl




am noal kyl guanidines (e.g. either 3- or 4- amno nethyl- |-am dino-
piperidine) in the Pl-position are known from European Patent Appli caf BaWé 2005
0468231, WIbB8OHE and 0 641 779. 5 Thronbin inhibitors basku/sEpiteéyiept i dyl
derivatives with arginine aldehyde in the Pl-position were first disclosed
in European Patent Application 0 185 300. 1o Mre recently, arginine

al dehyde--based peptidyl derivatives, nodified in the P3-position, have been

reported. bil‘gatiﬁ}%itéé@ $35dB0GP ﬁﬁi@kP%vaﬁQ@é) ﬁ%ﬁ' ﬂQv&oE’.%gcﬁ@ 7

des-am no acids For exanple, International Patent ydroxy &ci ds, European
Patent  angmbiyafipdapulaidinds ARnd.i @itheB-0 &r42-53mifometty! 1 -amidiabi ¢ acids in
the P3-position. 15 Inhibitors of serine proteases (e.g. thronmbin) based on
el ect r ophi piperidated me the P h-pobigicl arp daiovirofronr Bumipsan Patem Apfpdicatrasypl e,

Eur opean Patent, Application 0 195 212 discl oses peptidyl ct-keto esters
and ani des0 468234 pBa3 Oriiteand ABAlLi 8t i on 0 362 002 fl uoroal kyl ani de ket ones,
Eur opean 20 Patent Application 0 364 344 a,{3,5-tri ket oconpounds, and
Europee?n Patent Application 0 530 167 a-al koxy ketone derivatives of

ar gini ne | 7 0GRYen RIS bANA O BSLo B! HERUIAIJW L LLERBI a1aliD! Lors o

trypsin-1like serine proteases erm nal doronic a

derivati vegp thé PALShSMiRE waRE firstQlifd10sHdOMmI BuifopBat PaALAS AlppeiceQbn & EgXknown from
Eur opean Pat ent plication 0 293 881. Mirre recently, thronbin inhibitors
based on p¥Mti dyl derivatives have been disclosed in European Patent
Application O 669 317 and International Patent 30 Applications WO 95/ 35309,
WD 95/ 23609, WD 96/ 25426, WO 97/ 02284,

10 More recently, arginine aldehyde-based peptidyl derivatives, modified in
the P3-position, have been reported. For example, International Patent
Application WO 93/18060 discloses hydroxy acids, European Patent
Application 0 526 877 des-amino acids, .an.;:l European Patent Application 0
542 525 O-methyl mandelic acids in the P3-posttion.

15
Inhibitors of serine proteases (e.g. thrombin) based on electrophilic ketqnes
in the Pl-position are also known. For examplé, European Patent
Application 0 195 212 discloses peptidyl a-keto esters and amides,
European Patent Application 0 362 002 fluoroalkylamide ketones, European

20 - Patent Application 0 364 344 q,B,d-triketocompounds, and European Patent

. Application 0 530 167 a-alkoxy ketone derivatives of arginine in tHe P1l-

position.

Other, structurally different, inhibitors of trypsin-like serine proteases based
25 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 peptidyl denivatives have been
disclosed in European Patent Application 0 665 317 and International Patent
30  Applications WO 95/35309, WO 95/23609, WO 96/25426, WO 97/02284,



2 9 AUG 2005 WO 02/ 44145 PCT/ SE01/ 02657 4 WO 97/ 46577, WD 96/ 32110, WO

96/ 31504, WD 96/ 03374, WD 98/06740, WD 97/ 49404, WO 08/ 57932, WO @Qlﬁ@l@ééﬂﬁ
WO 00/ 35869 and_ WD 00/42059. 5 In particular, W 97/02284 and WO 00/ 42059
di scl oseWOHREMITn inhibitors with substituted mandelic aBFASEPHOZSAE pP3
position. However, there remains a need for effective inhibitors of
trypsin-like serine proteases, such ds thronbin. There is also a need for
conpounds which 1o have a favourabl e pharnmacokinetic profile and are

sel ective WO i AR46ETINGW D h96tﬂ§!ilrlOvaOot%éBIS@¢i & Qor 6643864, WiOparti cul ar
t hose involved in_ haenostasis. gounds whi ch exhibit conpetitive

i nhi bi t or YHRETA, WO PGnaras, WO O8/TH 209D 960ge Y 603 5860 @sgeci al | y

useful as hbfgggylants and therefore in the therapeutic treatnent of

t hr onbosi s el ated disorders. 20 R3 wherein R represents -CH or
-CH20H, 25 R represents at | east one optional halo substituent; D sclosure
of the Invention According to the invention there is provided a conpound of

formul g I 1nGaktiMa03¢rd#22284 2BdAR P OBRI2(FST4iSERLE QRESHbin inhibitors

with substituted mandelic acids in the P3 position.

However, there remains a need for effective inhibitors of trypsin-like serine
proteases, such as thrombin. There i1s also a need for compounds which
10 have a favourable pharmacokinetic profile and are selective in inhibiting
thrombin over other serine proteases, in particular those involved in
haemostasis. Compounds which exhibit competitive inhibitory activity
towards thrombin would be expected to be especially useful as
anticoagulants and therefore in the therapeutic treatment of thrombosis and

15 related disorders.
Disclosure of the Invention

According to the invention there is provided a compound of formula |

i Y
Ra
y —Srn
3 .

O

20

R2

wherein
R? represents -OH or -CH,0H;

25 R represents at least one optional halo substituent;



R2 represents one or two Cl_3 al koxy substituents, the alkyl parts of which
substr tuents are thensel ves subfs]tr t ut eflkvm t? one)or m)re)fl uoro substz§ wenpps;
I.e. R2 2Nts one or two uor oal koxy(Cl1_3) groups ents

- CHz- or“{oe‘%ﬁgf -; and s R3 represents a structural fragne PC{SE@%@?WI al(i)
or I(ii): rt wherein R4 represents H:r one or nore fluoro substituents;

and 10 one or two of Xli X2, X3 and X4 represent -N and the others
represent ;CH, or a pharmaceutically-acceptabl e derivative thereof. The
term "phar Rac@mnesmts lopeaarcieyn &hi:aalliexy velstiressts,i thelaligglsparts of which

phar maceut i aI accep@gbl e, sal tgé{ﬁ %a gr d additiop salt Abbrevi ati ons
are |isted t%ﬁ'i? msives sybetitfedyit r?ne‘quén% UpFhEossituenthe bonds i n
t he fragne of fornmul ae | L (3] e bond positions of the
fragments. (n Mrgreaﬁagge\;a%-%ﬁafﬂ%fﬁétr i‘%‘é‘?lé@ %/ RSSU ude, fluoro, chloro,
bromo and v &%selﬁgrd% O?V@ﬁﬁnc% ngf doubt, in representing at |east one

opt i onal halo group, ther not be present (and thus be replaced by
H 'so tshatRl hgredent£s strabtuydl et/ of fagtheladd % g& it may ¥epresent one or
nore halo atons. 25 2 9 AUG 2005 WD 02/ 44145 01/ 02657 6 When R3

represents a structural fragnment of formula I(i) in which R4 represents one

or nore fluoro. substrtuents preferred conpounds of formula i ncl ude
those in which R4 represét Myl e fluoro 4tu Nfiln the 2- or the
3-position, or two Ktuents i \er’t and 5- positions or,
5 nore preferably, Ale |t|ons wh e| th prstrtuent posrtrons

(i) (i)
\rvherein
R* represents H or one or more fluoro substituents; and
10 one or two of X;, X5, X; and X, represent -N- and the others represent
-CH-,

or a pharmaceutically-acceptable derivative thereof,

The  term “pharmaceutically-acceptable  derivatives” includes

15 pharmaceuticé.lly—acceptable salts (e.g. acid addition salts).

Abbreviations are listed at the end of this specification. The wavy lines on
the bonds in the fragments of formulae I(i) and I(u) signify the bond
positions of the fragments.

20

Halo groups which R may represent include, fluoro, chloro, bromo and
todo. For the avoidance of doubt, in representing at least one optional halo
group, R! may either not be present (and thus be replaced by H, so that the

rules of valency are adhered to) or it may represent one or more halo atoms.



are determned in relation to the point of attachment of the structural
fragment of formula I1(i) to the rest of the molecule (i.e. to the ZISHEHRI0
group)). to Wien R3 represents a structural fragnment of forrmula I(ii),

pref erredoeamzounds of fornula | include those in whichpetkbenis{a) one of .
X,, X2, X3 and X4 represents -N and the others represent -CH; or (b)
either X, and X3, or X2 and X4, bothérepresent -N- and the other two 15 (as
appropriaté) represent -CH . Preferred conpounds of formula I include those

in which: epresent ingle,fiuoro. . c ro gr brono substipkuent; R2
r epr esent 15 al 9% n§5u85§ f‘f‘%?%%l %9%85@ 6’&] ﬁ‘HF‘}%H%]EQrb“sWUiS‘g‘i ents, 20
such as -{QE@: - - ‘ -?@@ F2 o ORHCGHRF) 2; R3
represents a %ﬁsuéﬁ%a ° raggn}gog%UbOS o%_'mfﬁgfﬁ gl ;; ﬁgug(gsp(r)esents H 25 Mre

pref err ed] grenpeundse if whithRt epredened aldinglddeerd Bubdnteyit inRBe ReREesents OH;
R represents a single chloro substituent; R2 represents -OCF3, preferably

- OCH2 CHF2the &-positien poretvar Hbbyo subSHERZnts nr e IGEHRERA2 Bnd3D pos#idd®2005 WO
02/ 44145 PCT/ SE01/ 02657 7 Preferred points of substitution of R and R2 on -
the rdl evianie prafpiablyridap-odnd édaseionss(wherest fig substityenyupesitiess t wo

ta- iti | at,i t.o.th int .of att h t hat ph | t
Uhe rbst & GHETRBIECH GoIGHOR. tohEhe 1R0iE: oBrAFGITE OF B8, STBHOEbr ef or abl y
3, 5-substg L HbL AN FSANL f) 8 thBGeSPEPE molecule (ie. to the -NHCH,-

group)).

10 When R’ represents a structural fragment of formula I(11), preferred
compounds of formula I include those in which either: .
(a) one of X, X3, X; and X, represents -N- and the others represent -CH;;
| or
(b) either X, and Xj;, or X; and X4, both represent -N- and the other two

15 (as appropriate) represent -CH-.

Preferred compounds of formula I include those in which:
R represents a stngle fluoro, chloro or bromo substituent;

_ R’ representé Cy., alkoxy substituted by one or more fluoro substituents,
20 such as -OCHF,, -OCF; -OCH,CF,;, -OCH,CHF,, -OCH;CH,F or
_OCH(CH,F),; |

'R’ represents a structural fragment of formula I(i);

R* represeats H.

25  More preferred compounds of formula I include those in which:
R? represents OH;
R' represents a single chloro substituent;
R? represents -OCF;, preferably -OCH,CHF,, or more preferably -OCHF,,
or -OCH,CH,F. |

30




5 atom bearing the a- or 3-hydroxy acid group). Conpounds of formula | that
may be nentioned include those in which: R2 represents one or two Cl-ﬁ
al koxy substituents, the alkyl parts of which substituents are t hend d1A¥6 005

substi t yweeh/yy0ne or nore fluoro substituents; to or RPFARMHEFREES one or
two C3 al koxy substituents, the alkyl parts of which substituents are
t hensel ves substituted by one or noreyfluoro substituents. Conpounds of
formula 1 nmay be nade in accordance with techni ques well 15 known to those

skilled in the art, for anpl.e as flescribed hereinafter. Accordihg to a
Further abpteregpoims O svemibtnn Otel ik ppoyhaed ek prista b Eri of he
preparati f. I,ch € | 20 (i) the coupling
of a conpgﬁrr?gfogﬁd§§fpnmm ?ﬁ,1n%ﬂ%gﬁ\}\ﬁg&gi%@@bs&%ﬁ%ﬁ%eaﬁeth%sr} qr%ltégr.|ei nbef ore
def i ned ot BuugiE ABRAMaObhed AT2PLB 1b the 138 of e AbIe2RRY( oV AR/ 44145

PCT/ SE01/ 02657 8 R3 111 .Wwherein and R3 are as hereinbefore defined, for
exanpl e i and/oe theeSposieiono{prafezably Biigswgeinttide) gclaoxal tl tihlarbode in DVF,
EDC, DCC, HBTU, s TU, PyBOP or TBTU),. an appropriate base (e.g. pyridine,
DVAP, STEAaton? bdaring el d-dbmiE-hydraiypEay ggadpk suit abl e organi ¢ sol vent (e.g.

di chl oronet hane, acetonitrile, EtQAc or DVF); (ii) the coupling of a
conpound of formula IV, 10 ‘

Compounds of formula I that may be mentioned include those in which:
R? represents one or two C;., alkoxy substituents, the alkyl parts of which
substituents are themselves substituted by one or more fluoro substituents;

10 or
R? represents one or two C; alkoxy substituents, the alkyl parts of which

substituents are themselves substituted by one or more fluoro substituents.

Compounds of formula I may be made in accordance with techniques well

15 known to those skilled in the art, for example as described hereinafter.

-

According to a further aspect of the invention there is provided a process for

the preparation of a compound of formula I, which comprises:

20 (i) the coupling of a compound of formula II,

O

Ra
OH

RZ

wherein R, R and R? are as hereinbefore defined with a compound of
formula III,

25



OH 1V wherein Ra, R, R2 and Y are as hereinbefore defined wth a c?g@&gq%Sh
of formula V, 15 R3CH2NH2 V wherein R3 is as hereinbefore defined,

exanpl e under conditions as described in process (i) above; 20 (iii) for
conpound®s0ot4fléfnmula | in which R is not present, reduct?PONSEfl/0a657 .
correspondi ng conpound of formula -la, as defined hereinafter, in which RS ,
wherein R5 and R are as defined herei Bafter, for exanple by represents OR6
6 2 9 AUG 2005 WD 02/ 44145 PCT/ SEOL/ 02657 9 hydrogenation. in the presence
of a suitable catalyst ( a supported netal catalyst such as Pd/C (e.qg.
10% (ww) Pd/C)) and an opriate solvent (e.g. a lower (e.g. C1-6)

al kyl al cohol such as et nd.optionally in the presence of a
suitable acid (e.g. acet'lc a andLor as describdd in Synth. 5 Conm
(1998) 4351; or (iv) reactiof of correspondi ng conpound of formula XVIA or
XVIB, as defined hereinaftér, with a suitable source of ammonia (e.g.
anmoni um acetate or ammoni a gas) under conditions known to those skilled in
the art, to such as by reaction of an ethylimdoate internediate (formed by

reaction 'the?einepr?@(auﬂdafg ad H%l?gljllt?ﬁ‘tf < BeRhedMoP e%ﬁ@ly%ﬁgég}#eﬁ%anm ) wWth

anmoni a gas In ethanol, or ui seé condiplons escr n t rahedron
Lett. 40, of Z0GSupiP Dent 1e.odi SGlPs UhRgidel inMIDNIF, dEDIATERIC @ BEEEeby
i ncorporated by " reference (for exanple, for preparation of conpounds of
formula | HATUhPgB OB oRTRE), enappsopriat hast (e.gl pyridgre DIMefP fiEApl a | (i1)
in which X2 or X4 '

2,4,6-collidine or DIPEA) and a suitable organic solvent (e.g.

dichloromethane, acetonitrile, EtOAc or DMF);

(11) the coupling of a compound of formula IV,

10
\%
wherein R?, Rl, R? and Y are as hereinbefore defined with a compound of
formula V,
15
R’CH,NH, | \%
wherein R? is as hereinbefore defined, for example under conditions as
described in process (i} above;
20

(iii) for compounds of formula I in which R' is not present, reduction of a
corresponding compound of formula Ta, as defined hereinafter, in which R’

represents OR®, wherein R® and R® are as defined hereinafter, for example by



represents N, reaction of a correspondi ng conpound of formula XVIB v?hétz\
anmoni um acetate (e.g. 1 to 30 equivalents of amoni um acetate) int ,UG 2005
presenceW@®f0ZN4BiSet yl cysteine (e.g. 1 to 30 equival ents JACTEEMSORAT
cysteine) and an appropriate solvent (e.g. a lower alkyl (e.g. C1_6)

al cohol such as 20 nethanol)). Conpo@nds of forrmula |l are avail abl e using
known and/ or standard techni ques. 25 For exanple, conpounds of fornmula Il in

which Ra r ; Y r K i f of
Formil & ViSOG R g S B B TPl and o

are as hereitaipgfsack a8 #id/O€e. gl 0% (w/w)(RYCH anhpoapprophiafecsoivim (¥igl, R'CN VI |
wherein R' represents Hor (CH3)3Si, for exanple at room or elevated, 10
t enper at ura lowey (elgelGw) 1498y alavhohesuph eseatbene), andudptaialyoimgalnd ¢ sol vent

(e.g. chloroformor nethylene chloride) and, if necessary, in_the presence
of a sui tRIBseECH e cHltableTasAg _(eaaq&%ﬁlg &c'éigiatnalmrea&:é@%ﬂqbgﬂ gy SV (e. g.

benzyl gnmopi um i,de,or zinc iodide, or using a chiral catalyst,' for
exanplg as %g’cﬁ%é‘lsﬁl’cﬂem Rev., (1999) 99, 3649), followed by is
hydrol ysis under conditions that are well known to those skilled in the art

(e.g. as described hereinafter); (b) NaCN or KCN, for exanple in the
presence qfy)NakiiEbnastla Wokeponding lcompauhy diviefralils K1A26r (CYIR;hasr of or m

for exanple at el evated tenperature (e.g. above room tenperature but bel ow
100C) i n tdefinpd dswemeftef, withuat ablableosgee cosaemmodia (e.g. ammonium
acetate or arﬁmonia gas) under conditions known to those skilled in the art,
10 such as by reaction of an ethylimidoate intermediate {formed by reaction of a
compound of formula XVIA or XVIB with HCI(g) in ethanol) with ammonia
gas in ethanol, or under those conditions described in Tetrahedron Lett. 40,
7067 (1999), the disclosures of which document are hereby incorporated by
reference (for example, for preparation of compounds of formula I in which
15 R’ represents a structural fragment of formula I(ii) in which X; or X,
represents N, reaction of a corresponding compound of formula XVIB Yvith
ammonium acetate (e.g. 1 to 30 equivalents oi: ammonium acetate) in the
presence of N-acetyl cysteine (e.g. 1 to 30 equivalents of N-acetyl cysteine)

and an appropriate solvent (e.g. a lower alkyl (e.g. C,,) alcohol such as

20 methanol)).

Compounds of formula II are available using known and/or standard

techniques.

25 For example, compounds of formula II in which R® represents OH may be

prepared by reaction of an aldehyde of formula VI,



(e.g. chloroform and, if necessary, in the presence of a suitable catalyst -
system (e.g. benzyl ammoni um chl oride), followed by hydrolysis; 25 (@B M6 2005
compound of formula VIII, 2 9 AUG 2005 WD 02/ 44145 PCT/ SEQOL/ 02657 11 "~ M

wher ei n WP0ddid8ents My or Li, followed by oxidative cl ealla@E2§37 5
ozonol ysis or osm um or ruthenium catal ysed) under conditions which are

well known to those skilled in the arlp; or (e) tris(nethylthio)nethane under
conditions which are well known to those skilled in the art, followed by
hydrolysis in the presence @gf._e.g. HgO and io HBF4. Conpounds of fornula II
in which R3 represents -CH2OHYray be prepared by reduction of a conpound of
formula 1 X, I X R2 15 V\/ner1ei n Rrepresents C1 6 al kyl or ClL 3 al kyl phenyl and
R and R2 are as hereimdefq Jefined, for exanplé at room tenperature or
below in the presence of alptitable reducing agent (e.g. sodium

bor ohydri de) and an approp 5. or gani ¢ sol vent (e.g. nethanol, ethanol,
THE or m xtures 20 thereof), followed by hydrolysis of the resultant tropic
acid ester internmediate of formula'l XA 2 9 AUG 2005 WD 02/ 44145 '

PCT/ SEO1/ 02657 12 | XA

wherein R' and R? are as hereinbefore defined with:

5 {(a)a compound of formula VII,

R"CN . VI

wherein R" represents H or (CH;);Si, for example at room, or elevated,
10 temperature (e.g. below 100°C) in the presence of a suitable organic solvent
(e.g. chloroform or methylene chloride) and, if necessary, in the preseﬁce of
a suitable base (e.g. TEA) and/or a suitable catalyst system (e.g.
benzylammonium chloride or zinc iodide, or using a chiral catalyst,” for
example as described in Chem. Rev., (1999) 99, 3649), followed by'
15 hydrolysis under conditions that are well known to those skilled in the art

(e.g. as described hereinafter);

(b) NaCN or KCN, for example in the presencé of NaHSO; and water,

followed by hydrolysis;

20 |
(c) chloroform, for example at elevated temperature (e.g. above room
temperature but below 100°C) in the pres'ence 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;

25

(d) a compound of formuta VIII,



wherein R R and R2 are as herei nbefore defined, under conditions that are
wel | known to those skilled in the art, for exanple as described 29 AUG 2005
her ei nafwerz/44195 The skilled person will appreciate that tdea/smégedston and
hydrol ysis steps may be carried out as a one-pot procedure, for exanple as
described hereinafter. Conpounds of ifformula Il in which Ra represents -CH
may alternatively be 1o prepared by oxidation of a conpound-of formnula I XB,
OH I XB RZ or a derivative thereof that is optionally protected at the
secondary hydroxyl group, wherein R and R2 are as herei nbefore defined, in
the presence of a suitable oxidising agent (e.g. a conbination of a
suitable free radical %éjﬁkkdant (such as: TEMPO) anrgjan appropriate
hypochlorite salt (suctas sbllium hypochlorite)) under conditions known to
those skilled in the art, for exanple at between -10C and room t enper at ure,
in the presence of a suitable solvent (e.g. water, acetone or a mxture
thereof), an appropriate salt (e,g. .an alkali netal halide such as.

pot assi umWesemdd satesants uMamreLaofollped by oxadetaya fleavageale-gar bonat e or
hydr ogen carbgnate such as saodium hyd en,carbonate). WO 02/441-45 13 2 9
MG 2085 SRR BEe or BT AB TR A o) AReE Fop Al o MBS fof mut a

[1 in whi %lﬁ&oo\{ﬁ%sﬁ@g?fs?ﬂk%ﬁ%gn' Lihose conpounds having different

configurations uents about the CG-atoma- to the CO2H group) may
be separated by s an enanti ospecific derivatisation step. This may be

achi eved, for exanple by an enzymatic process. Such enzymatic processes

i ncl ude, {ortriefmethlyBhio)methane under conditions which are well known to those

skilled in the art, followed by hydrolysis in the presence of e.g. HgO and
10 HBF,.

Compounds of formula II in which R® represents -CH,OH may be prepared

by reduction of a compound of formula IX,

15
wherein R represents C,¢ alkyl or C,; alkylphenyl and R' and R® are as

hereinbefore defined, for example at room temperature or below in the
presence of a suitable reducing agent (e.g. sodiumlborohydride) and an
appropriate organic solvent (e.g. methanol, ethanol, THF or mixtures
20 thereof), followed by hydrolysis of the resultant tropic acid ester

intermediate of formula IXA,



transesterification of the a-OH group at between room and refl ux .
tenperature (e.g. at between 45 and 65C) in the presence of a suitaRl%eAys 200
enzynme (e.g. Lipase PS Amano), an appropriate ester (e.g. vinyl acetatéé to
and a suWPdBHE480l vent (e.g. nethyl tert-butyl ether). The&CHSEN&SISed -
isoner may then be separated fromthe unreacted isonmer by conventiona
separation techni ques (e.g. chronatogl%phy). G oups added to conpounds of
formula Il in such a derivatisation step nay 15 be renoved either before
any further reactions or at any ater stage in the synthesis of conpounds of
formula |I. The additional groups|imay be renoved using conventional
techni ques (e.g. forest ok tht~a; OH group,,. hydrolysis under conditions
known to those skilled ihn“the prt (€.'g. at between roomand reflux
tenperature in the pres a suitable base (e 20 NaOH) and an
appropriate solvent.(e.g? water or m xtures ““thereof))). The

d of formula Il in which Ra represents
-CH2OH may be separated by c . chromat ographi ¢ techni ques 25 (e.qg.
chiral HPLC). Conpounds of formulagd| may be prepared by coupling a
conpound of formula X, 2 9 AUG 2005 WO 02/ 44145 PCT/ SEQ /02657 14 OH X
wherein Y is as hereinbefore defined to a conpound of fornula V, as

her ei nbefore defined, for exanple under similar conditions to those 5
descri bed whareinnRf Br apd dpaarstasoheroinbetonsaiaivedoiinier aomditibns Gmtpoeinds of

formula IV be prepared . hy. coupling,.a conpound of fornula I| as
her ei nbef &f %@qwéat %Seag@ﬁﬁ%%ﬁ# Bt G HATBPIR Aalescribed hercinatier
5  The skilled person will appreciate that the reduction and hydrolysis steps

may be carried out as a one-pot procedure, for example as described

herein_after.

Compounds of formula II in which R? represents —-OH may alternatively be
10  prepared by oxidation of a compound of formula IXB,

OH
HO -

R - IXB

R2
or a derivative thereof that is optionally protected at the secondary hydroxyl
group, wherein R' and R? are as hereinbefore defined, in the presence of a
suitable oxidising agent (e.g. a combination of a suitable free radical
15 oxidant (such as TEMPO) and an ai:propriate hypochlorite salt (such as
sodium hypochlorite)) under conditions known to those skilled in the art, for
example at between -10°C and room temperature, in the presence of a
suitable solvent (e.g. water, acetone or a mixture thereof), an appropnate
salt (e.g. an alkali metal halide such as potassium bromide) and a suitable
20  base (e.g. an alkali metal carbonate or hydrogen carbonate such as sodium

hydrogen carbonate).



her ei nbef ore defined, for exanple under simlar conditions to those 10
described herein for preparation of compounds of fornula |. Conmpounds$ dfl6 2005
f or mul a Wi osna4avai l abl e usi ng known and/ or standard te@amisguesssFor
exanple, they nmay be prepared by: 15 (i) netallation (wherein the nmetal may
be, for exanple, an alkali nmetal sucld as Li or, preferably, a divalent
nmetal such as My) of a conpound of fornula XI, Hal XI R2 wherein Hal
represents a hal ogen atomselected fromd, Br and | and R 20 and R2 are
as hereinbefore defined, followed by reaction with a suitable source of the

fornyl grome easstomer NNGHIERIIYIHOCoRIFoURY . of TorRURML 6n WHGH RFondi tions

descri bed hereinafter; (ii) reduction O0f a conmpound of fornmula XIl,-2 9 AUG
2005 WO 02¢préietis ROH S@14REG5 Cotipodhds WMaeing diftreandoREigarsioas dfer ei nbefore
defined in the presence of a suitable 5 reducing agent (e.g. DIBAL-H); or
(iii) oxi dabstonews ahouvtiponatoof of dorthe £OGH Igroum MByvieeseganat®] bgnd R2 are
as hereinbefore defined in the presence of a suitable oxidising agent (e.g.
Mh02, pyr i28i dHanhPEMcHie deriyatisaionsteBnb] atman befachimgd, deriexaapl chl ori de,

R M IR R
fromthe &%Bgt%%éjr?ﬁcdait{(]}% of the «-OH group at between room and reflux
temperature (e.g. at between 45 and 65°C) in the presence of a suitable
enzyme (e.g. Lipase PS Amano), an approprnate ester (e.g. vinyl acetate)
10 and a suitable solvent (e.g. methyl zert-butyl ether). The denvatised 1somer

may then be separated from the unreacted isomer by conventional

separratio'n techniques (e.g. chromatography).

Groups added to compounds of formula II in such a derivatisation step may
15 be removed either before any further reactions or at any later stage in the
synthesis of compounds of formula I. The additional groups may be
removed using conventional techniques (e.g. for.esters of the a-OH group,, .
hydrolysis under conditions known to those skilled in the art (e.g. at
between room and reflux temperature in the presence of a suitable base (e.g.
20 NaOH) and an appropriate solvent (e.g. MeOH, water or mixtures

thereof))).

The enantiomeric forms of the compound of formula II in which R,a‘
represents -CH,OH may be separated by chiral chromatographic techniques
35 (eg. chiral HPLC). '

Compounds of formula IIl may be prepared by coupling a compound of

formula X,



acet ophenone, as described in J. Am Chem Soc. 98, 6750 (1976) or from the
correspondi ng benzyl cyanide by standard hydrolytic procedures) by 729 Ayg 2005
conventional techniques, for exanple anal ogously to those techni ques 20
descri beWO®R/A431450rg. Chem 54, 3831 (1989) and/or as descRGHEEN 1NN nafter.
2 9 AUG 2005 WD 02/ 44145 PCT/ SEQ1/ 02657 16 Conpounds of formula | XB may be
prepared by di hydroxyl ation of a corldespondi ng conpound of formula XIIT1TA 5
XI'll A wherein R and R2 are as hereinbefore defined, in the presence of a

sui tabl e di hydroxyl ating t (e.g. a reagent or reagent m xture that

provi des 0s04, such as AD-ni|x-a or, particularly, AD-mx-f3), for exanple
under conditions known tﬁj se@ illed in the t, such as at between -10C
and 10 roomtenperature in thejpresence of an appropriate solvent (e.qg.

water, tert- butanol or a m xt¥ire thereof). Wien asymmetric oxidants such as
AD-m x- a or AD-m x-P are enployed, this nethod nay be used to prepare
conpounds of formnmula | XB that have specific configurations of groups (i.e.

R or S) about both of the C-atons to which the primary and secondary 15

hydroxyl guRétem & §s alst RGBRMbefdreNBORRAS t9fa LBRIPYAIXLT OBl Be & epared by

reaction of a corresponding conpound of formul'a Xl, as hereinbefore
defined, \detdinbefoseli defiredl, sforr eramipld hendernglmdar otor(ditions to those
tributyl (vinyl)tin) under conditions 20 known to those skilled in the art,
for exanpldgsembesbheneinfor poepaaataon ef cempovrdspef farmmdade. g. 500 in the
presence of an appropriate solvent (e.g. toluene), a suitable coupling
agent (e.g. a palladiunm0) co-ordination conplex such as

tetrakis(t+i p I.he) ' ‘ ' I ' e.presence of
ook o RSP REIE P Tk W, BBJRE YorBublooP”
formula II as hereinbefore defined to a compound of formula X as
hereinbefore defined, for example under similar conditions to those

10 described herein for preparation of compounds of formula I.

Compounds of formula VI are available using known and/or standard

techniques. For example, they may be prepared by:

-

15 (i) metallation (wherein the metal may be, for example, an alkali metal
such as Li or, preferably, a divalent metal such as Mg) of a compound of

formula X1,
Hal

R2
wherein Hal represents a halogen atdm selected from CI, Br and I and R
20 and R? are as hereinbefore defined, followed by reaction with a suitable
source of the formy! group (such as N,N-dimethylformamide), for example

under conditions described hereinafter;

(i1) reduction of a compound of formula X1I,



25 net hyl phenol ). 2 9 AUG 2005 WD 02/ 44145 PCT/ SE01/ 02657 17 Conpounds of
formulae V, VI1, VI1l, X, X, Xl and XIII are either comercially23 AUt 2005
avai | abhgg o858 4€n0wWn inthe literature, or may be obtai negrghl/hRET bY

anal ogy wth the processes described herein, or by conventional synthetic
procedures, in accordance with standakd technlques fromreadily 5 avail able
starting materials using appropriate reagents and reaction conditions.
Compounds of fornulae la, XVIA and XVIB nay be obtained by processes

descri bed hereinafter. Substituents on t he phenyl ring in conpounds of
formulae 1, 11, 111, IV, V.5 10 Mye I XA, IXB, X, XIil, XIlIl and XIIIA
may be introduced and/or in °»'onverted usi ng technlques mell known to those
skilled in the art by way of [standard functional groups interconversions,
in accordance with stap@ard echni ques, fromreayjly avail able starting
material s using appropriatf ‘3oents and reaction conditions. 15 For
exanpl e, conpounds of formu IV, VI, I XA X, XIl and XIll rmay be
prepared from correspondi ng Cefips n s of forml ae XIVA, XIVB,, X VC, XI'VD,
XI'VE, XIVF, XIVG and XIVH, respectRfely, 0 0 PNR3 OHOH _OH X VD OH -XI VA

wherein R' and R? are as hereinbefore defined in the presence of a suitable

5 reducing agent (e.g. DIBAL-H); or
(iii) oxidation of a compound of formula XIII,

OH

R X

R2
10 | . _ ..
wherein R' and R? are as hereinbefore defined in the presence of a suitable
oxidising agent (e.g. MnO,, pyridinium chlorochromate, a combination of

DMSQO and oxaly! chloride, or SO; pyridine complex in DMSO).

15 Compounds of formula IX may be prepared from the corresponding
phenylacetate (which may, for example, be obtained from the corresponding
acetophenone, as described in J. Am. Chem. Soc. 98, 6750 (1976) or from
the corresponding benzyl cyanide by standard hydrolytic procedures) by
conventional techniques, for example analogously to those techniques

20 described in J. Org. Chem. 54, 3831 (1989) and/or as described hereinafter.



Al JI HO '"-T- -OR XIVE OH OH XIVE OH 2 9 AUG 2005 WO 02/ 44145 Hal Xl VF
18 PCT/ SE01/ 02657 OMe _OH OH -OH XIVG XIVH OH wherein Ra, R R, R3] 3¥UaAHH
Hal (as appropriate) are as hereinbefore defined, for exanple: (a) by
reacti oW H1# correspondi ng fluorinated hal oal kane (e. @CTRECBIZFori nat ed -
chl oroal kane), e.g. at roomtenperature or above (e.g. at reflux) in the
presence of a suitable base (e.g. potléssi umtert-butoxide, KOH or NaOH, for
exanpl e in aqueous solution) and an appropriate organic solvent (e.g. THF,
chl orof or @&ﬁgdunﬁéo@tamalaol)(ﬁb)n%y Heeprdpaeed Wyt Hi}?cﬁ@ﬁ}ﬂ@%ﬁ’ &f af ormul a
XIVJ, 10 R* S(O 20RY Xl V3 wherein R' représents "Cl al kyl, C1_4

per f | uor oabkrydpomdimhespouddpf fomat layXHikst i t uted by nmethyl, nitro or hal o)
and RY is CH2CF3, ‘ :

R’ XA
RZ

wherein R' and R® are as hereinbefore defined, in the presence of a suitable
dihydroxylating agent (e.g. a reagent or reagent mixture that provides OsOy,
such as AD-mix-a or, particularly, AD-mix-B), for example under
conditions known to those skilled in the art, such as at between -10°C and
10 room temperature in the presence of an appropriate solvent (e.g. water, tert-
butanol or a mixture thereof). When asymmetric oxidants such as AD-mix-
a or AD-mix-f are employed, this method may be used to prepare
compounds of formula IXB that have specific configurations of groups ti.c.

R or §) about both of the C-atoms to which the primary and secondary

15 hydroxyl groups are attached.

Compounds of formula XIIHA may be prepared by reaction of a
corresponding compound of formula XI, as hereinbefore defined, with a
suitable source of the vinyl anion (e.g. tﬁbutyl(vinyl)tin) under conditions
20 known to those skilled in the art, for example at between room and reflux
temperature (e.g. 50°C) in the presence of an appropriate solvent (e.g.
toluene}, a suitable coupling égent (e.g. a palladium(0) co-ordination
complex such as tetrakis(triphenylphosphine)palladium(0)) and optionally

in the presence of an appropriate catalyst (e.g. 2,6-di-tert-butyl-4-

25 methylphenol).



CH2CHF2i CH2CH2F or CH(CH2F)2, for exanple in the presence of a suitable
base (e.g. K2CO3) and an appropriate solvent (e.g. DWF), 15 for exa I
L o

both cases, as described hereinafter. The skilled person will appre
that thespofiapgdional group transformations may al so be g@Fédg:@ut at an
earlier stage in the overall synthesis of conpounds of forrmulae Il, IV, VI,

| XA, XI, XIl and XIII (i.e. 20 on appyppriate precursors of conpounds of
formulae XIVB, XIVC, XIVD, X VE, Xl VF, XIVG and XIVH, respectively).

Co d f f | | V. X.VB I VIR, , I XIVG, . XIVH d
X \r;?ogpesgio O'*{rrhgénﬁgrt)@(ﬂ‘é‘ﬁl%ﬁ a aivllibl ?I:ﬁegﬁnﬁﬁqﬁ ﬁﬂzm %E@Frat ur e?nor

b bt aj ht h . 1Ltk 9 2 9 AUG
2005 PeTr SRR A TSt DBty Rotn th b JREAEREASE, i plted . °
procedur eébthér“b?%?ﬁfdi%“%th Pel r&ée@%aﬁékcﬁﬁgﬂm&éﬁg,s orfﬁgfgbﬁ\?@ﬁfﬁ}ﬂ avail abl e

starting materials usi’'ng appropriate reagents and reaction conditions. For'
exanpl e, %ﬁg‘ﬁ@ﬂﬂ@%o@‘duré@imﬂcasrdﬁn%,w?ﬂl\é&ndﬁkd/&chhﬁliq&s, MovereadiF, Xl VG and
e

XI VH may e obtained by deprotection of the corresponding protected
phenols (aweitable t Martmpt evatemglsgrusime nagpiopriafeor reagamp| endnetagtion al |yl

benzyl or tert- butyl) under andard_copdi tions, Further, conpounds of
formula X§ IPHHS-\A&}/O@FPWquOfZ%W@P% Iw(g’rlé b SV IR By PaagbBEncsht ai ned

froma dig_or tri ha&o .?Ju%zltlci t.utﬁd benzene (e.g. 1-Br, 3-C, 5-F-benzene, by
subst i t ut PHRIYFESSHISEPFABFIHEE D m wi th a nethoxy group (e.g. by reaction
with NaOWe in |- nethyl-2-pyrrolidinone/ nethanol at el evated tenperature),
repl acenent of the brono group with a fornyl group (e.g. as descri bed

st o o i ot s 1, Y
preserice ¥, KRCIX)Y,. IXB, XI, XII, XIII and XIIA may be introduced and/or
interconverted using techniques well known to those skilled in the art by
way of standard functional groups interconversions, in accordance with
standard techniques, from readily available starting materials using
appropriate reagents and reaction conditions.
15
For example, compounds of formulae I, II, IV, VI, IXA, XI, XII and E(III
may be prepared from corresponding compounds of formulae XIVA, XIVB,

XIVC, XIVD, XIVE, XIVF, XIVG and XIVH, respectively,

O
OH"
OH xivB
0
HO OR
R‘l
OH

XWC XIVD XIVE



15 Al so, conpounds of forrmula | in which R is absent may be prepared from
correspondi ng conpounds of-formula I (or via appropriate precursors 78 AUg 2065
thereof) in which R represents halo (such as chloro), for exanple b

hydr ogent¥Pi%H*ider conditions known to those skilled i n PHESEH026370
Compounds of fornmula | may be isolated fromtheir reaction m xtures using
conventional techniques. In accordancB with the present invention,
pharmaceutically acceptable 25 derivatives of conpounds of forrmula | also

i nclude "protected" derivatives, d/ orORpounds that actQap prodrugs, of
conpounds of forntlah |. Conpounds thaty may act as prodrugg of conpounds of
formula | that ma be nentioned i ncl Ude conpounds qf forimula la, 2 9 AUG
2005 WO 02/ &4 ™ R3a PCT/ SEOR ,
structural frag of formula I(iil

wherein RS repr OR6 or C(OOR , CL.3
al kylaryl or Cl1 _3™al R rts of which’latter two groups

yaryl (the alkyl
are optionally interrub?’éd by one or nore' 0 oxygen atons, 814 the aryl
parts of which I ghyer two groups arexppgi onal |y substityygd by one or nore
substituents .selected from halo, phenyl, nmethyl or nmethoxy, which latter

three growdferéineRal R RBt RONA lands Hias t(h Wppeopiatere as hereinbefore

< by

defined, for example:
(a) by reaction with a corresponding fluorinated haloalkane (e.g. a
5 fluorinated chloroalkane), e.g. at room temperature or above (e.g. at
reflux) in the presence of a suitable base (e.g. potassium tert-butoxide,
KOH or NaOH, for example in aqueous solution) and an appropriate
organic solvent (e.g. THF, chloroform or i-propanol); or
(b) by reaction with a compound of formula XIVJ,
10 ~ RS(0)0R’ XIV]
wherein R* represents C,4 alkyl, C,, perfluoroalkyl or phenyl
{(optionally substituted by methyl, nitro or halo) and R” is CHZCF;,
CH,CHF,, CH,CH,F or CH(CH;F),, for example in the presence of a
suitable base (e.g. K;COj3) and an appropriate solveat (e.g. DMF),

15 for example, in both cases, as described hereinafter.

Thé skilled ‘;Serson will appreciate that these functional group
transformations may also be carried out at an earlier stage in the overall
synthesis of compounds of formulae II, IV, VI, IXA, XI, XII and XIII (i.e.
20 on appropriate precursors of compounds of formulae XIVB, XIVC, XIVD,

XIVE, XIVF, XIVG and XIVH, respectively).

Compounds of formulae XIVA, XIVB, XIVC, XIVD, XIVE, XIVF, XIVG,
XIVH and XIVJ are either commercially available, are known in the

25  literature, or may be obtained either by analogy with the processes



or nore halo substituents); R7 represents Cl1.10 al kyl (which latter group is
optionally interrupted by one 15 or nore oxygen atons), or Cl.3 al I;ill argl
or C 1.3 alkyloxyaryl (the alkyl parts of which |atter two groups Ub 2003
opt i onalwy i2katarr upt ed by one or nore oxygen atons, and poesesyhsyparts of
which [atter two groups are optionally. substituted by one or nore
substituents selected fromhal o, pheriy@d, nethyl or nmethoxy, which latter
three groups are also optionally substituted by one 20 or nore hal o

et ned. - 2o S8 o oy et g 105 TGy | i BediRaRer o mhetore
phar Wﬁceuthﬂ?l'sk@ﬁdﬁi;ﬁ@aﬁﬁ% ?bx‘ﬁa'["éa\dﬁ \!%ﬁfa%@é -stdrtigl ﬁ{zﬂ%n?ls usmg

“pharmaceuti cal | y- accept abl erivatives" of compounds of ormul™a Il a
i ncl udes mppfcrmmwtré:agahtsyam:@emml @)rﬁhﬁbﬁs ( ®og.exagiple adeinpbamds bf sal ts) .
The wavy |ines on the bonds in the frag&ents of fornmulae I(iii) and I(iv)
signify ttfernbldnﬂ )’pl&%,thHB HIMGeXTYBgrdME XIL‘@FAKlIMCDnyérXJIVI-@WMJ,pS that R6

andR?na rrprlsea | kyl and group linked by way of
an oxyéen %Pteﬁﬁaneﬂ F&W&FWHC{D‘EE écé ¢ pherpde dwhera he rest of

Al .l G Sl
branched- gggn unaé}estéﬁa/ard%haﬁl&rs ok rxamgeqaagof%mgfyv groups

whi ch R6 may represent, be sub&tit I'nc ocycl iC
and het er agied Ré s almalée @hWr@lsBBstit&Hﬁtfm&? Hémﬂinedr@@ﬂltbﬁl~,orﬂﬁhhw nyl,
oxazol yl, isoxazolyl, thiadiazolyl, indo and benzofuranyl and the |ike.

20 Al kyl glub;ammsted/rbmhne R6.gant-BRY 3n€Y, 5diaba$mmte gy sbeststtian gitft thehai n or,
when ther% is a sufficient nunber (i.e. a mninmumof three) of carbon atoms
10 uorine atom with a methoxy group (e.g. by reaction with NaOMe in 1-
methyl-2-pyrrolidinone/methanol at elevated temperature), replacement of
the bromo group with a formyl group (e.g. as described hereinbefore for
preparation of compounds of formula VI), and then demethylation (e.g. by

using PhSH in 1-methyl-2-pyrollidinone in the presence of K,COj)).

15
Also, compounds of formula I in which R i_s_absent may be prepared from
corresponding compounds .of-formula I {or via appropriate precursors
thereof) in which R represents halo (such as chioro), for example by
hydrogenation under conditions known to those skilled in fhe art.
‘ 20

Compounds of formula I may be isolated from their reaction mixtures using

conventional techniques.

In accordance with the present invention, pharmaceutically acceptable
25  derivatives of compounds of formula I also include “protected” derivatives,

and/or compounds that act as prodrugs, of compounds of formula [.

Compounds that may act as prodrugs of compounds of formula I that may

be mentioned include compounds of formula Ia,



be branched-chain and/or cyclic. Further, when there is a sufficient nunber
(i.e. a mnimmof four) of carbon atons, such al kyl groups may al sQ Jbe

part cyclic/acyclic. Such al kyl groups may al so be saturated or, wh 9 Al
25 is a sufficient nunmber (i.e. a mninumof two) of carbon atons, be
unsat ur @82+ 0 groups with which R6 and R7 may be subsRGEERM2GSAcI ude
fluoro, chloro, brono and iodo. 30 9 AU u 2005 WD 02/ 44145 PCT/ SE01/ 02657
22 \Wen R5 represents C(O OR7, prefer g R7 groups include: (a) linear,
branched or cyclic C3_6 al kyl, for exanmple C4.6 cycloal kyl; (b) Cl1.2

al kyl aryl groups, such agdbenzyl, optionally substituted as indicated
herei nbefore. 5 Prefggredfc unds of fornula [a include those in which R5
represents OR6. W > represent s, OR6, preferred R6/groups - include: to

anch%p<or cyclic C1.8 (e.g_ Cl1.6) alkyl,
(e.q. ethnyE&F particularly, nethyl), branched
|, i-bgtyl or 4-heptyl) or cycliéac4_7 al kyl (i.e.
CA.7 cycloal kyl, e. | obutyl '"or cyclohexyl); 15 (c) C1_3 :
al kyl oxyphenyl (e.qg. kyl oxyphenyl ), which phenyl group is optionally
substituted by one or nore ‘Rébstituents as indicated hereinbefore (e.g.
trifluoronmethyl); (d) CL 2 alkylaryl (e.g. nethylaryl), wherein the aryl
group is phenyl, pyridinyl, oxazolyl or isoxazolyl, which latter three

groups are . % .
wherein R™ represents a structural fragment of formula I(ii1) or I(1v):

/N—Rs X=X, N-R®
/4 .
: § <\ /> <
$ NH, XsX,  NH,
R4 |

it} ‘ |(fv)

such as |inear
C3.8 alkyl (e.qg.

wherein R’ represents OR® or C(O)OR7;
R® represents H, C,.i alkyl, C,.; alkylaryl or C,; alkyloxyaryl (the alkyl
parts of which latter two groups are opticnally interrupted by one or more™
10 oxygen atoms, and the aryl parts of which latter two g.roups are optionally
substituted by one or more substituents selected from halo, phenyl, methyl
or methoxy, which latter three groups are also optionally substituted by one
or more halo substituents);
R’ represents C,. (o alkyl (which latter group is optionally interrupted by one
15 or more oxygen atoms), or C.s élkylaryl or C,.; alkyloxyaryl (the alkyl
parts of which latter two groups are optionally interrupted by one or more -
oxygen atoms, and the aryl parts of which latter two groups are optionally
substituted by one or more substituents selected from halo, phenyl, methyl

or methoxy, which latter three groups are also optionally substituted by one
. _

b

20 or more halo substituents); and

R R, R% Y, R%, Xy, Xa, X; and X, are as hereinbefore defined,



S

20 optionally substituted by one or nore substituents as indicated

herei nbefore (e.g. nethoxy, methyl, bromo and/or chloro). Preferred?9 AuG 200%
conmpounds of formula la include those in which R5 represents OR6 and R6
repr esentve o2idmgar, branched (as appropriate), or cyclic (BSI/2BIIABHI7Opri ate),
Cl.6 (e.g. Cl.4) alkyl, such as nethyl, ethyl, n-propyl, i-propyl or

cycl obutyl . Conpounds of formula | a n%ly be prepared by one or nore of the
following methods: 30 2 9 AUG 2005 WD 02/ 44145 PCT/ SEQOL/ 02657 23 (a)

reaction o,{ndapwaggmwmlp i\@/ﬁﬁbwa&q@tw“e@rtﬂb&'e%f” as hereinbefore defined
wi th a conpound of forrrua . 3a Xv wherein Y and R3a are as

her ei nbef ore defined, for exanple under simlar conditions to those
descri bed here|nbefore for synthesis of conpounds of formula |; i4 (b)
reacti on ofh& teomr Eppamticeyticalipaceaptdile f denubavesy adf m@nmqulmelﬁooé defi ned

w th a conpoun f forrrula XVl , R3aCH2NHZ XV|.K 15 wherein | S

her ei nbef g’f:f hdacludey phaansteatigAlyracsepiabler saléhdrg A% Etdéhft‘%se
descri Eed h re| nbefore for synthesis of conpounds of formula I; (c) for
conpounds 8 orrrula la in which RS represents OH, reaction of a
correspondi ng conpound of formula XVIA or XVIB, WO 02/441-5 PCT/ SE01/ 02657

The wavy lines on the bonds in the fragments of formulae I(ii1) and I(iv)

signify the bond positions of the fragments.

10 Alkyloxyaryl groups that R® and R’ may represent comprise an alkyl and an
ary! group linked by way of an oxygen atom. Alkylaryl and alkyloxyaryl
groups are linked to the rest of thé‘ molecule via the alkyl part of those
groups, which alkyl parts may (if there is a sufficient number (i.e. three) of
carbon atoms) be branched-chain. Thé aryl parts of alkylaryl aI;d

15+ alkyloxyaryl gr@ups which R® and R’ may represent, or be substituted by,
include carbocyclic and heterocyclic aromatic groups, such as phe“nyl,
naphthyl, pyndinyl, oxazolyl, isoxazolyl, thiadiazolyl, indolyl and
benzofuranyl and the like.

20 Alkyl groups which R® and R’ may represent may be straight-chain or,
when fhere is a sufficient number (1.e. a minimum of three) of carbon atoms,
be branched-chain and/or cyclic. Further, when thére is a sufficient number
(i.e. a mimtmum of four) of carbon atoms, such alkyl groups may also be "
part cyclic/acyclic. Such alkyl groups may also be saturated or, when there

25 is a sufficient number (i.e. a minimum of two) of carbon atoms, be

unsaturated.

Halo groups with which R® and R’ may be substituted include fluoro,
chloro, bromo and 1o0do.

30



24 R2 5 CN XVIA X1 X2 "H /}---CN XVIB X3 X4 wherein Ra, R, R2, R4, Y, Xi,.
X2, X3 and X4 are as hereinbefore defined, w th hydroxylam ne, for 2XAUpLIE:
under conditions known to those skilled in the art; (d) for conpounds of
formul a W@ ghfj4idRi ch RS represents ORG, reaction of a proppgisgs/eesi vative
of a correspondi ng conmpound of fornmula | which is, for exanple, a conpound
of fornmula XVII, 10 R3b XVI | wherein?BR3b represents a structural fragnent

of formula I(v) or I(vi): 2 9 AU6 2005 WD 02/ 44145 PCT/ SEOL/ 02657 25 wherein

Rb 2CH2-.S 3 b |, t aut
Cher oot - aeaR frredgh GO »@mf?élz"gggg)géﬂﬁfr’%“eméé as 5 herei nbef or e
def d R6 i
hgrlepﬁbe:‘mo@Z ge@wﬂgpg(jaﬁpggagé ea h sat%>l 1ere M&{%l 0 ex:';rpfiz at
bet ween roqb rﬂkymmt %ﬂg@@t Wiueh 'aE' bEg gnr e@;ﬂ&ﬁﬁ}l@f s%Bs@ﬁ@éd)pe[s' ate

organi ¢ sol vent
1ndlcated hereinbefore.

Preferred compounds of formula Ia include those in which R> represents

OR®.

' When R’ represents OR® preferredR groups include:

10 (a) H;

" (b) unsubstituted, linear, branched or cyclic C, (e.g. C,) alkyl, such as
linear C,.; alkyl (e.g. ethyl or, particularly, methyl), branched Csg
alkyl (e.g. i-propyl, i-butyl or 4-heptyl) or cyclic C47 alkyl (i.e. Cq7
cycloalkyl, e.g. cyclobutyl or cyclohexyl);

15 (¢) C,; alkyloxyphenyl (e.g. C; alkyloxyphenyl), which phenyl group is
optionally substituted by one or more substituents as indicated
hereinbefore (e.g. trifluoromethyl);

(d) C,, alkylaryl (e.g. methylaryl), wherein the aryl group is .phenyl,
pyndinyl, oxazolyl or isoxazolyl, which latter three groups are

20 optionally substituted by one or more substituents as indicated

hereinbefore (e.g. methoxy, methyl, bromo and/or chloro).

Preferred compounds of formula Ia include those in which R’ represents
OR® and R® represents linear, branched (as appropriate), or cyclic (as

25 appropriate), Ci4 (e.g. Ci.4) alkyl, such as methyl, ethyl, n-propyl, i-propy!
or cyclobutyl., ‘ '

Compounds of formula la may be prepared by one or more of the following
methods:

30



by renoval of the -C(O ORb group under conditions known to those skilled in
the art (e.g. by reacting with QF or TFA (e.g. as described herei naft ®AY§ 7005
15 (e) f@bogﬂmgunds of fornmula la in which RS represent s, Qhkc igagtion of a

compound of "formula XVIl, as hereinbefore defined, in whic represents
benzyl with hydroxylam ne, or an acidygddition salt thereof, for exanple
under conditions that will be well known to those skilled in the art; 20 (f)

for conpounds of fornula la in which R5 represents COOR7, reactjon of a

cor r espondidghgeaeiRfo PhcR SPIESPORAIAS | CEP phiermsrl Hess hesempelera  conpound
of formula, X! X, L., COOR Xl X 25.2 9.AUG,2005 WO 02/ 44145 PCT/ SEOL/ 02657 26
wher ei n L‘deiggﬁde‘gl@htascoén%?}ﬁéaﬁfg’m%' ¢ group, such as hal o or nitrophenyl
(e.g. 4-nitrophenyl), and R7 is as herei nbefore defined, for exanple at or
around roomtenperature in the presence of suitable base {(e.g. NaOH, for
exanpl e i n aqueous sol Lrt-i-vn) and an appropriate organic solvent (e.g. s

nmet hyl ene chloride); ort (g) for conpounds of forrrui)&él a in which R5
represents OCH3 or , rgaction of a corresp i ng conpound of formula
la in which R5 represents Wit hrdfenet hyl sul fate or diethylsul fate,
respectively, for 1o exanp in the presence of a suitable base (e.g. an

al kali nmetal hydroxide such as KOH (for exanple in.aqueous solution at e.g.
50 wt.%) and an appropriate catalyst (e.g. a quaternary amoni um halide
such as benzyl trinmethyl anmoni um chl oride (for exanple in CH2Cl 2 or THE

sol ution atherel Y1l8ndMR%aye adhefdiabufovy defined, for dxaenglondslet sirhiler f ragnent s

of formulae I(v) and I(vicz ) ] )
conditions to those described hereinbefore for synthesis of compounds of

formula I;

10 (b) reaction of a corresponding compound of formula IV as hereinbefore

defined with a compound of formula XVI,

R*CH,NH, XVI

-

15 . wherein R™ is as hereinbefore defined, for example under similar conditions

‘to those described hereinbefore for synthesis of cqmpounds of formula I;

(c) for compounds of formula Ia in which R® represents OH, reaction of a

corresponding compound of formula XVIA or XVIB,



signify the bond positions of the fragnents. Conpounds of fornulae XVIA and
XVI B may be prepared by reaction of a 20 correspondi ng conpound of 2fQpaniul(dh
1, as hereinbefore defined, with a conpound of formula Xl XA or XIXB, CN CN
XI XA Xl XBo22Q4148G 2005 WD 02/ 44145 27 PCT/ SE01/ 02657 whermimsdddnzeés X1, X2, .
X3 and X4 are as hereinbefore defined, for exanple wunder simlar conditions
to those described hereinbefore for 9#nthesis of conpounds of formula I. 5
Compounds of fornulae XVIA and XVIB may alternatively be prepared by
reaction of a corresponq ng conpound of forrmula IV, as hereinbefore

defined, with a conpoun oL__r\or mula XI XC or XI XD, H2ZN CN XI XC R4 H2N X= X2
\--~\ /CN XI XD X3 : in R4, X1, X2, X3 and X4 are as hereinbefore
defined, for exanple Ylo uUw iplar conditions to those described

herei nbefore for, synthesis of formula I. Cow unds of fornmul a-
XVI'l may be preRare reacti CN X
R2 R?
O v
R2 IE'_
1 H X1=>(2
R 4 ~— —oN XVIB
K3%y
R2

wherein R, R', Rz, R“, Y, X, X3, X3 and X are as hereinbefore defined,
with hydroxylamine, for example under conditions known to those skilled

in the art;

(d) for compounds of formula la in which R’ represents ORG, reaction of a

-

protected derivative of a corresponding compound of formula I which is, for

example, a compound of formula XVII,

0y
R? [
N g
1 \-R%¥® o
R 4 XVl
2
. R

1

wherein R*® represents a structural fragment of formula I(v) or I(vi):



correspondi ng conpound of formula Il, as hereinbefore defined, with a 15
conpound of formula XX, R3b XX V\/nerel n Y and R3b are as herei nbefor
defined, for exanple under simlar 20 conditions to those descri beZlg AUG 7005
her ei nba¥@nz4fias synt hesi s of conpounds of formula |I. 2PETAEG/EB85 WO

02/ 44145 PCT/ SE01/ 02657 28 Alternatively, compounds of fornula XVII may be
prepared by reaction of a correspondPng conmpound of formula | with a
conmpound corresponding to a compound of forrmula XIX in which, in place of

R7, the group Rb is present, ,jn thh Rb i her gi n £ defl ned, for.
exarrpl e under 5 cegndj ’ cr?mﬁab ve,/ TN x&sp gﬁﬁe preparation of
conpounds of forgurea Coffpounds o and XX may be prepared by

reaction of a corre3| ng REP her ei nbef ore defi ned
with, 10 respectively, |la conpoudd of formul'@ X¢1 as héreinbefore defined, or
a conpound of fornula |, RIbCH2NH2 XXI 15 wherein R 3b is as herei nbef or e
defined, for exanple under simlar conditiens to those described
herei nbefore for synthdgy)s of conpounds of If\ﬂ{)”“'a | . Conpounds of fornula
XV, XVIIT, XIX, Xl XA X XB, Xl XC, Xl XD and are either comrercially
avai l able, are known in the literature, or may be obtained either by anal ogy
Wi th the processes described herein, or by conventional synthetic
pr ocedur ewherennaR&a-epmsemswfbh extapligr €CHeCHR+$(EH;); br dranzehdod w avai | abl e
starting materials using apﬁr opr,i atg reaﬁgnts and

tautomer thereof, and R*, R’, R°, Y , Xy, X3, X3 and X, are as

5  hereinbefore defined with 2 compound of formula XVIII,
R°ONH, XVHI

wherein R® is as hereinbefore defined, or an acid addition salt thereof, for
o example at between room and reflux temperature in the presence of an
appropriate organic solvent (e.g. THF, CH;CN, DMF or DMSO), followed
by removal of the -C(O)ORP group under conditions known to those skilled
in the art (e.g. by reacting with QF or TFA (e.g. as described hereinafter)q);
15 (e) for compounds of formula Ia in which R’ represents OH, reaction of a
compound of formula XVII, as hereinbefore defined, in which R® represents
benzyl with hydroxylamine, or an acid addition salt thereof, for example

under conditions that will be well known to those skitied in the art;

20 (f) for compounds of formula Iz in which R’ represents COOR7, reaction of
a corresponding compound of formula I as hereinbefore defined with a

compound of formula XIX,

L'CO_OR’ XiX

25



reaction conditions. For exanple, conpounds of formulae Xl XA and Xl XB 25 may
be prepared by reaction of a correspondi ng conpound of fornula Xl XC or X}ﬁgD
(as appropriate) with a compound of formula X, for exanple under si i Al 0
conditions to those described herei nbefore. Conpounds of fornmulae | and Ia,
as defi NeQ0¥bd¥e, and derivatives of 30 either, are ref diGTEE/BARr ei naft er-
as "the conpounds of the invention". 9 AUG 2005 WO 02/ 44145 PCT/ SEQOL/ 02657
29 Preferred conmpounds of the inventi t hus i nclude the conpounds of the
exanpl es described hereinafter. In this respect, conpounds of the invention
that may bﬂwmntLbr?deSemé adeitablePlading JloupOsirtiR)s (R)CHK SlthophehylAze- Pab;
Ph(3-C ) (5-0CHF2) - (R CH OH) C(Q - Aze- Pab(O\/ef

Ph( 3- O ) ( be.@CHRBIropRpGHY, O C(RD) 1z -heshiioye defined, for example at or

Ph(3-Cl1) (5- CCHF2.) - R)CH(O—I)C(O% Aze- Pab( OnPr)

Ph(3- O ) ( SIOEFIO0N F5PERARYTE( ) h@zﬁﬂeﬁ‘%\%{e{]ﬁ\ﬁﬁ‘)‘“abl@ base (e.g. NaOH, for
Eﬂgg g:gggx }n(ﬁ%ﬁ%g:gt%& Egﬁgmrognate organic solvent (e.g.
Ph( 3- - O) - Aze- Pab( COOcPent yl

(s d) (RS P o0 e pann)

Ph(3-C ) (5- OCF3) - (R) CH(OH) C( O) - Aze- Pab; 15

Ph(3-C ) (5-0CF3)- (R CH(OH) C(O) - Aze- Pab( Ove) ;

Ph(3- O ) ( 62)OF58) e itdSHOE( Gyrmiula- PabinOGkRicR- (S- MepresentazOIGH,) ;or
Ph(3-d) (5 (R CH( (O - Aze-Pab(OCHZ 3-pyridine); 5
Ph(3-C )(@C@]ﬁ;{},(rpg rrorespendmg coppeyund of formula Ia in which R
Phgg 8;2%13@5@% @%Icﬁ%g:g% h%gl@ﬁ%}@ﬁ%ﬂhﬁsulfate respectively, for
Ph(3-{) (é(a%%)m(tlﬁ)e%}l@%@cg@ a%ﬁagﬁbﬂg“e@é’ 'd1 alkali metal hydroxide

such as KOH (for example in aqueous solution at e.g. 50 wt.%)) and an
appropriate catalyst (e.g. a quaternary ammonium halide such as
benzyltnmethylarnmomum chloride (for example in CH2C12 or THF
solution at e.g. 10 wt.%)).

15
The wavy lines on the bonds in the fragments of formulae I(v) and I(vi)

signify the bond positions of the fragments.

F

Compounds of formulae XVIA and XVIB may be prepared by reaction of 2
20  corresponding compound of formula II, ‘as hereinbefore defined, with a

compound of formula XIXA or XIXB,
| Y
ﬁl—:S/H
CN XIXA
0

R4

| |
% 4/ —CN XIXB

O
XS— Xy



Ph(3-d ) (5- OCF3) - (R) CH( OH) C( O) - Aze- Pab( CcBu) ;
Ph(3-d ) (5- OCF3) - (R) CH( OH) C( O) - Aze- Pab( OCH2CH20Ph( 3- CF3) ) ; 79 AU6 2005
Ph( 3- O Wpeerd) - (R CH(OH) C(O) - Aze- Pab(OBn(4-C )); 25  pCT/SEN1/2657
Ph(3-d ) (5- OCF3) - (R) CH( OH) ¢( O) - Aze- Pab( 0Bn( 3- MeO) ) ;

Ph(3-d )(5-OCF3)-(R) CH( OH) C( O) - Aze- Paiy( OBn(2-Br)):

Eﬂ(g-g)(g -(RCH O (O - -EaE(OBZ(ﬁ-NF)?;- -

PhE 3. 0132 Whegeip )5 (@%ngcg{%_ba&@é? gge zggg : 'rg%fgre) defined, for example
Ph(3-d 145
PC(T/ SEQ )5 B%F%‘%%%‘%?@%éﬁéﬁ%% @&%&ﬁ& %?%4)&3 Eﬁ@’%@é% Ph(3
- OCHF2) - ( Byiabo @l <o orAaga Pab;  Ph(3- OCF3) - (R) CH(OH) C( O) Aze- Pab;
Ph(3-d ) (5- OCH2CF3) - (R) CH( OH) C( O) - Aze- Pab; 5

Ph(3-Gl) (5. %3852)2) (RO G900 e pab

Ph( 3- G1) ( SoopaepoHs2f fompdae %&M&ﬁa@@%‘ﬁmatwely be prepared by
Ph(3-d ) (5- OCH2 R) CH Aze- Pab

PhE 3-0 ggge F‘%f %‘R%:@ﬁ%ﬁoﬁ:%‘&’é% c&rﬁpggrﬁﬂ( G&\fom?\{]a IV, as hereinbefore

Ph(3- C1

pn(3- 01 ) (S0 BBH chBCHp R B LRI G

Ph( 3- O ) (5- OCH( CH2F) 2) P?ZQCH( \CL0) - Aze- Pab;

Ph(3- Q) (5- OCH( CH2F) 2) - (R)\CH( O -Agﬁ Pab( OMBxC

Ph( 3- F) (5- OCHF2) - ( R) CH( OH) C[ O) \A4e4Pab*

Ph( 3- F) (5- OCHF2) - ( R) CH( OH) C( O) -A7e- Pab(C]VE)
Ph( 3- Br) ( 5- OCH2F) - ( R) CH( OH) C( O) -

H,N X=Xo

L<\ 1 />—CN | XIXD.

wherein R*, X, X,, X; and X, are as hereinbefore defined, for example
10 under similar conditions to those described hereinbefore for synthesis of

compounds of formula I.

Compounds of formula XVII may be prepared by reaction of a
corresponding compound of formula II, as hereinbefore defined, with a

15 compound of formula XX,

hEYS]’H\/Rab ”
o |

wherein Y and R’ are as hereinbefore defined, for example under similar
20 conditions to those described hereinbefore for synthesis of compounds of

formula [.



Ph( 3- Br) (5- OCHFZ)-g EOH)C(O)-AZG- Pab; 29 AUG 7003

CH
Ph( 3- Br) ( 5- OCHF2) - ( R) CH( OH) C( O) - Aze- Pab( OMe) ; Ph(3-Cl,
5- OCH2CHF2) - (R) CH(OH) C( O) - Aze- Pab(OH); 20 Ph(3-d,
5- O(:I—IZCH‘Q@)“Z’é‘F!)‘G—I( OH) C(O - Aze- Pab(OH); Ph(3-Cl, PCT/SE01/02657
5- OCHF2) - ( R) CH( OH) C( O) - Pr o- Pab; Ph(3-2%] :
5- OCHF2) - ( R) CH( OH) C( O) - Pr o- Pab( OWe) ; 4°h(3-d ,
5- OCHF2) - (R) CH( OH) C( O - Aze- NH- CH2- ((2-am di no) -5- pyridinyl); 25 Ph(3-d,
5- OCHF2) - (AReehia @il Ehmpoendio Cfémiul2-X¥iIhaxy e stepaded By Padctidnrof ) ;
Ph(3-Cl, 5-0CHF2)-(R CH OH) C( O - Aze- NH- CH2- (( 5-am di no)-2- pyrimdinyl);
Ph(3-Cl, B-uEppndReGmapOEdopt formulsl GHth ¢ cdmpeund ocardsgonding t80

FULLEIRER Y T e T SN
g %Eg %%5%,3}] g"%@hﬁ gggéél‘g&!tmﬂgé{o&g&éﬁn%ﬂ( forexample under
2 SOEE) B BA ET e S A, e e, | et o

may exhi bfgmgdtignerism Al tautoneric forns and m xtures thereof are

i ncluded within the scope of the invention. Particular tautoneric forns
that may be nentioned include those connected 10 with the position of the
doubl e bond in the am dine functionaljity in a conmpound of fornula la, and
the positfempsundseotstprmuleachY w8l 238 npayhes pesparad byntesstiparefakso cont ai n

O O D IS LOSan iR o OMRE"E T2V nblaiehSle® BFRed! bif! ! o
10 . respectively, a compound of formula XVI as hereinbefore defined, or a

compound of formula XXI,
RCH,NH, XX1

15 wherein R® is as hereinbefore defined, for example under similar
conditions to those described hereinbefore for synthesis of compounds of

formula 1.

Compounds of formula XVI, XVIII, XIX, XIXA, XIXB, XIXC, XIXD and
20 XXI are either commercially available, are known in the literature, or may
be obtained either by analogy with the processes described herein, or by
conventional synthetic procedures, in accordance with standard techniques,
from readily available starting matetials using approprnate reagents and
reaction conditions. For example, compounds of formulae XIXA and XIXB
25 may be prepared by reaction of a corresponding compound of formula
XIXC or XIXD (as appropriate) with a compound of formula X, for

example under similar conditions to those described hereinbefore.

Compounds of formulae I and la, as defined above, and derivatives of

30 either, are referred to hereinafter as “the compounds of the invention”.



15 Di astereoi soners nmay be separated using conventional techniques, e.g_
chromat ography. The various stereoisoners may be isol ated by separatEBrﬂ\UE&ﬂUrJ

a racemwo o4 AQkher m xture of the conpounds using conventgidoogsg. HPLC
techniques. Alternatively the desired optical isomers nay be nade by
reaction of the appropriate opticallygactive starting materials under 20
conditions which will not cause racem sation or epinerisation, or by
derivatisation, for exanple with a honochiral acid foll owed by separation
of the diastereoneric derivatives by conventional neans (e.g. HPLC

chrorratogpagﬂg Y ilica j [ gllaﬂd ifhin the
scope of the %ﬁgeﬁwggﬁc’&b%@pgﬂyﬁgﬁgﬁh ta ﬁgﬁ '?l%\(/ignt?lfpér%g |S\(,:\%f m]é; 2 9 AUG
2095 WO 08&%@@ RAcfbé@RBRindfierl Mnlthie r&peefdommpAidRnofthe iRv&itRin ed. _
PCT/ SEOL/ 02657 5 Preferred conpounds of the invention include those in which

t he structhatahay be agnennedsnéindé:he R-configurati on when R represents -OH or
Is in the_Sto configuration when Ra represents -CH2OH The wavy |ines on

the bondsPh3-CRKSBEHH AAB)EHLGIHBR()A2nPeY; the. bond positions of the
Ph(3- 01 ( BbCDEINS) Obtf o) R QBLRR A BRAOMERn thi s ocoasi on, Aze
Syl S SRR BLIO A& PR 00T (9 confor it one)
bresent | e B QCEERRIOR(OHICRO) S PR Py noetore detined) s

Ph(3- O ) ( Bh(GOBHL5 -BHD,)-RYTHARED) C(O)-Aze-Pab(OiPr):;

10 Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OcBu):
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OH);
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(COOcPentyl);
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(Z);
Ph(3-Cl)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab:

1s  Ph(3-Cl)(5-OCFy)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-C1)(5-OCE;)-(R)CH(OH)C(O)-Aze-Pab(OCH,-3-(5-Me-isoxazole));
Ph(3-CI)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OCH,-3-pyridine); ,
Ph(3-CI)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OiBu):
Ph(3-CI)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OE);

20 Ph(3-CI)(5-OCE;)-(R)CH(OH)C(O)-Aze-Pab(OBn);
Ph(3-CI)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OcHexyD);
Ph(3-CI)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab(OcBu);
Ph(3-CI)(5-OCFs)-(R)CH(OH)C(O)-Aze-Pab(OCH,CH,OPh(3-CFy);
Ph(3-C1)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab(OBn(4-Cl));

25 Ph(3-C)(5-OCF;)-(R)CH(OH)C(0O)-Aze-Pab(OBn(3-MeO));
Ph(3-CI)(5-OCF3)~(R)CH(OH)C(O)-Aze-Pab(OBn(2-Br));
Ph(3-Cl)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OBn(4-Me));
Ph(3-CI)(5-OCF;)-(R)CH(OH)C(0)-Aze-Pab(O-4-heptyl):
Ph(3-CI}5-OCHF,)-(S)CH(CH,0H)C(0)-Aze-Pab;

30 Ph(3-CI)(5-OCF;)-(S)CH(CH,0H)C(O)-Aze-Pab;



Pab(Owe), Ph(3-d)(5-0CHF2)-CH(COH) C(O) -Aze-Pab(CEt), Ph(3-Cl1)(5- :
OCHF2) - CH( OH) C( O) - Aze- Pab(OnPr) or Ph(3-d ) (5- OCHF2) - 79 AUG 2905
CH(OH) C(O) - Aze- Pab(OnPr)). Conpounds of the invention that may 2 9 AUG 2005
WO 02/ 4M@B2/PaFF SE01/ 02657 33 further be nentioned incl udeCTHEH&24Rat are -
not the specific conpounds identified in the previous sentence. It will be
appreci ated by those skilled in the ad that in the processes 5 described
above and hereinafter the functional groups of intermediate conpounds may

need to bePHQB(ﬁl?(@tQQFQ)L(@)GHﬁCHb@B{)GJ(@')l%ze-Falﬂ(@mmaI groups that it is

desirable to protect include hydroxy, am no and carboxylic acid. Suitable
prot ect i nd’hﬁﬁ{@@HFﬁbe)ﬁHi@@H)C(@ﬂA@ePdptl onally to substituted and/or

tr EZT E?Zﬁ-ﬁ%ﬁf RO Gy g Raoe '(E] N ?Eﬁi{j yldi et L;;I- : if ik )

t - but t t . t
pro?e%/tl h?ﬂhg?fdgé ébﬁgﬁ%@ﬁibﬁﬁﬁ%@ neug@ =Cr1616ya:r Eglyrgpy_benz;: Zst 2rs.
S i5

but y1 oy Bt S AL AR EOEDR OYA AP ALIIMELT | Vi'et hoxycar bony
(Teoc). Aphgg.m)(gLgcpgg}gzzqqm)@m@}gﬁj(m)oAg@%g by hydroxy or al koxy

groups, and may be el t'her 'hond- or rotected. The protection and

depr ot ect iPh(B-(iﬂ)(15L@CHZGHI)QRQU%OH)E(‘CBWZ@IP%@WQre 20 or after
coupling, or before or after anﬁgot er reaction in the above- nentioned

schenmes. Pho-68{(5+QCHB)+HR) GH{ObB G(envvadPaly, accor dance with techni ques that

Bersons, SRREEDGDEHEE R Btaobur e B Rt Sreet o bprain o 20

ggmgmﬁg?hgj Ctl)teg d)&_/ieeﬁzg? (RSCPITO%)@@?%& ?aband on some occasions, nore
Ph(3-CI)}(5-OCH,CH,F)-(R)YCH(OH)C(O)-Aze-Pab(OMe);
Ph(3-CI)(5-OCH(CH,F),)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-ChH{5-OCH(CH,F),)-(R)YCH(OH)C(0O)-Aze-Pab(OMe);
Ph(3-F)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab;

15 Ph(3-F)(5-OCHF,)-(R)CH(OH)C(Q)-Aze-Pab(OMe);
Ph(3-Br)(5-OCH,F)-(R)CH(OH)C(0O)-Aze-Pab;
Ph(3-Br)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-Br)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OMe);

Ph(3-Cl, 5-OCH,CHF,)-(R)CH(OH)C(O)-Aze-Pab{OH),
20 Ph(3-C], 5-OCHZCHZF)-(R)CH(OH)C(O)-Aze-Pab(OH);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Pro-Pab;
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Pro-Pab(OMe);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0)-Aze-NH-CH,-((2-amidino)-5-
pyridinyl);

25 Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0O)-Aze-NH-CH,~((2-methoxyamidino)-
5-pynidinyl); '
Ph(3-Cl, 5-OCHF)-(R)CH(OH)C(O)-Aze-NH-CH;-((5-amidino)-2-
pyrimidinyl); |
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0)-Aze-NH-CH,-((5-methoxyamidino)-

30 2-pynmidinyl);



manner, the individual process steps nentioned herei nbefore may be
performed in a different order, and/or the individual reactl ons may P& ABP 7005

per f or different stage in the overall route (i. nts nmay
BGTEE © pIRl ol

be 2 9 V\D 02/ 44145 PCT/ SE01/ 02657 34 added to and/ &t cheni cal
transformations performed upon, different internediates to those nentioned
herei nbefare in conjunction with "a particular reaction), This may negate,

chlelineé‘??;Ph&;&ﬁ%ﬁ@ﬁ%?feé‘ﬁéeé%g@r & e: Pabd-Fype o EJ[‘ECE ?53 G oups as
T
S’Zpdb PRGBSO P AR B0 o Organi ¢ crom stry”
i 7 G
& gan o S AFREL SHCHEY- RURHOIQR) W BB ORI, ,© T P '
W ey- I nt preCens-OCHPINR cﬁq@HEc@@l) ﬁ%LP@B(staaIF)f af@npounds of the

i nventi on may be converte is chemcally to corrpounds of the invention

usi ng st aRHE@-01,0QCHENHIRAICHE@HNIC (Dpa zeePab(2t6+diBgeMs). on) . The skill ed
person will al so appreci ate that certain corrpounds of formula la may al so
be referred to as being "protected, derivatives" of conmpounds of fornula I.

20 Medic and phar utical use Conp s of the.invention may, possess
phar nacol JSB? EQT“PQ&:‘FHBP§ yhe dngréien nﬁﬁuﬁﬂé%ﬁomwmﬂ&ww&ﬁmm may

possess spch act V|t ud mted t u of formula
S Fonia g ittt st ihe fidte Bhia B tShel ShmioTRaREBRnas of
for mul a | pariBRMr @ﬁtoﬂﬁ?ﬁ%ﬁ%ﬁﬂt AGYBE MéntiBHEd TRYIuBE (ROKE Mttt

10 with the position of the double bond in the amidine functionality in a

compound of formula Ia, and the position of the substituent R’,

Compounds of the invention also contain two or more asymmetric carbon
atoms and may therefore exhibit optical and/or diastereoisomerism.
15 Diastereoisomers may be separated using conventional techniques, e.g.
chromatography. The various sterecisomers may- be isolated by separation
of a racemic or other mixture of the compounds using conventional, e.g.
HPLC techniques. Altematively the desired optical isomers may be made
by reaction of the appropriate optically active starting materials under
20 conditions which will not cause racemisation or epimerisation, or by
derivatisation, for example with a homochiral acid followed by separation
of the diastereomeric derivatives by conventional means (e.g. HPLC,

chromatography over silica). All stereoisomers are included within the

scope of the invention.

Compounds of the invention in which the



parenterally or orally, and may thereafter be netabolised in the body to

f orm conpounds that are pharmacol ogically active (including, but not?3QUG 7005
limted to, correspondi ng conpounds of fornmula 1). Such conpounds 2 9 AUG
2005 WO W@y pais PCT/ SE01/ 02657 35 (which al so includes cegpsgndethat may
possess sonme pharnmacol ogi cal activity, but that activity is appreciably

| ower than that of the "active" conpdBnds to which they are netabolised),
may therefore be described as "prodrugs" of the active conpounds. 5 Thus,

t he conpounds of the invention are §f ul because they possess

phar macol ogi cal activity, and/or arti- tapolised in the body foll ow ng. oral
or parenteral admnistration to %o npaupnds whi ch possess

phar macol ogi cal activity. The co unds the invention are therefore 10

i ndi cated as pharmaceuticals. According/to a further aspect of the invention
there is thus provided the conpounds the invention for use as

phar maceuticals. i5 In particular, conpounds of the invention are potent
inhibitors of thronbin either as such and/or (e.g. in the case of
prodrugs), | B¢ I i inistration to form potent

i nhi bi tor s&%rﬁ%ﬂﬁ%%?ﬂrﬁé, §$§Pﬁ&%5#gwem£g%d§e denonstrated in the tests
descri bed below. 20 By "prodrug of a thronbin inhibitor", we include
conpounds that forma thronbin inhibitor, in an experinentally-detectable
amount 5 aftefdrtdd corapopndylef eigrimedtibn ircl(de ghosbiauivhicthther strudtadal owi ng or al
or parenteral admnistration (see, for exanple, Test E below) or,

al t er nat i Meggmerftol | owi ng i ncubation in the presence of |iver nicrosones
(see, for exanple, Test G 25 below). TEF conpounds of the invention are

t hus expected to be useful in those -

Ra

RZ

is in the R-configuration when R' represents -OH or is in the S-

-

10 configuration when R® represents -CH,OH.

The wavy lines on the bonds in the above two fragments signify the bond

positions of the fragments.

15 Compounds of the invention that may be mentioned include Ph(3-Cl)(5-
OCHF,)-CH(OH)C(O)-Aze-Pab (wherein, on this occasion, Aze symbolises
azetidine-2-carboxylate (i.e. in (R)- and/or (.S')-conformatioﬁs), as well as
equivalent compounds in which, in place of a hydrogen atom in the émidino
unit in Pab, the group -OR® (as hereinbefore defined) is presént in which R®

20 represents C;3; alkyl (ie. Ph(3-Cl)(S-OCHFE);CH(OH)C(O)-Azc-
Pab(OMe), Ph{3-Cl)(5-OCHF,)-CH(OH)C(O)-Aze-Pab(OEt), Ph(3-Cl)(5-
OCHF,)-CH{OH)C(O)-Aze-Pab(OnPr) or Ph(3-Cl)(5-OCHF,)-
CH(OH)C(0O)-Aze-Pab(OiPr)). Compounds of the invention that may



conditions where inhibition of thrombin is required, and/or conditions
where anticoagul ant therapy is indicated, including the following: 30 2 9
AUG 2005 WO 02/ 44145 PCT/ SEQL/ 02657 36 The treatnent and/or prophyl A%iA86 @5
t hr onbosj nd, hypercoagul ability in blood and/or tissues_of aninmals

i ncl udi n\d/%n@ﬁ‘gl PROYO2657

Tt is known that hypercoagul ability may I
t hr onbo- enbol i ¢ di seases. Conditions zqassociated wi th hypercoagul ability and
t hronbo- enbol i ¢ di seases which 5 may be nentioned include inherited or
acquired %%tivated praotein C_ resjistance, such as the factor V-nutation
(factor V ugihgede mgatonehdrriude thpse MajuiTeerptatie sPRAHEE e2OMPOWHS t hr onbi n
[, protehn Qﬁ(fro ein. S, he%%rin cofactor H Qher conditions known to be
associ at edIGR{He H&%@ﬁ%ﬁgaﬁFﬁ FF?@ and t hronbo-enbolic disease include
circulating 10 anti phospholipid anti bodi es (Lupus anti coagul ant),

honocystei nem, heparin induced thronbocytopenia and defects in

fibrinolygt Swi]la%e\’\ﬁﬁreéiﬁted‘?@?QHiO%'%Il@d/ AT PEeSt (el in HESS %d%@fe%d
i ntravascul ar coagulation (DIC)) and vascular injury in general (e.g. due
to surger yescriliedThabove eatdrerereinhfteonhi tfuantondiegrougsené irermmediagesi r abl e
excess of thronmbin wi thout signs of hypercoagulability, for exanple in
neur odegeSEFIOUNES Mayerasdstodigdrrotester) bhpratesting gospase. Particul ar di sease
states which may be nentioned include the therapeutic 20 and/or
prophylactic treatnent of venous thronmbosis (e.g. DVT) and pul nonary

oo S RLEERALcEOIDS 5 9yl YRR gle LORRRS! g SIS e

angi na, thro troke and perip

et ¢ SRR RSl ggum ko Thebr il on (=0
t r ansmor alsubstitaeddarad/of mhaatotdted,alloy] gmupedelyy methydstllyk temayt or
tert-butyl), trialkylsilyl or diarylalkylsilyl groups (e.g. ¢-butyldimethylsilyl,
t-butyldiphenylsilyl or ‘trimethyisil)'/l) and tetrahydropyranyl.  Suitable
protecting groups for carboxylic acid include Cy.s alkyl or benzyl esters.
Suitable protecting groups for amino and amidino include (-
15 butyloxycarbonyl, benzyloxycarbonyl or 2-tnmethylsilylethoxycarbonyl
(Teoc). Amidino nitrogens may also be protected by hydroxy or alkoxy

groups, and may be either mono- or diprotected.

The protection and deprotection of functional groups may take place before
20 or after coupling, or before or after any other reaction in the above-

mentioned schemes.

Protecting groups may be removed in accordance with techniques that are
well known to those skilled in the art and as described hereinafter.

25
Persons skilled in the art will appreciate that, in order to obtain compounds
of the invention in an alternative, and, on some occasions, more convenient,
manner, the individual process steps mentioned hercinbefore may be
performed in a different order, and/or the individual reactions may be

30 performed at a different stage in the overall route (i.e. substituents may be



failure; prophylaxis of re-occlusion (i.e. thronbosis) after thronbolysis,
per cut aneous trans-|um nal angioplasty (PTA) and coronary bypass 29 AUF 2005
operations; the prevention of re-thronbosis after mcrosurgery and vascul ar
surgerywhoggng al . 30 2 9 AUG 2005 WO 02/ 44145 PCT/ SEQL/ Q2689¢y1m4e7ur t her

i ndi cations 1 nclude the therapeutic and/or prophylactic treatnent of

di ssem nated intravascul ar coagul ati gg caused by bacteria, nultiple traum,

i ntoxi cation or any other mechani sm anticoagul ant treatnent when blood is

in contact with forejgn surf.aces in.the body sugh as, vascul a..grafts,

vascul ar %dé%inEos,a%%cﬁ%ﬁmlﬁét ffé%"éf%ﬁ'“%"&ﬁarﬁ%g?"% W%*oéﬁ@gfe%r ost heti c
val ves or ; r iLcal LCLi : i coaqul t -ywhen bl ood
val ves o in@iedbhar eslbee! ndeubie) O ROUULBRRAER B Abe

car di ovas ghttafularStdad8by), USTHIY nfay' @@Ehte] Widreiiehin@earl NilaQ@Rdi 3L YSi s; the
t herapeutic and/or prophylactic treatiment of idiopathic and adult

respi r at opyotdetéig geaipt0 syndrone, pul nonary fibrosis follow ng treatnment
with radiation or chenotherapy, septic shock, septicem a, inflammatory

responses, which include, but are not limted to, edema, acute or chronic

at heroscl grosis sych as coraonary .arterial, disease and the formati on of
at her oscl dPBEIRe Bf' slaﬁjwryeewﬂw%m@r@@Mtath%pg 28 preBt ATOEFIE ot i on,

cer ebral 0 ' r i . i |..arterial disease,
ischaenia?géﬁgggz&%}ﬁ%&ﬁ%?hggﬂﬁ%égggggéﬁggwg%ﬁhFgggp&ﬁg?on damage,
restenosis after percutaneous trans-lum na! angi oplasty (PTA) and coronary
artery bypass surgery. Conpounds of the invention that inhibit trypsin

and/ or thThehiss shprataing gfoups yskillyl descrither] in ¢PromotivelGpaupy fatitis. The
conpounds_of the invention are thus indicated both in the therapeutic

and/ o0 prOpganiadihemistrgatedited by Jt WeFeMséhmig,iBlasum Press (1973), and

“Protective Groups in Organic Synthesis”, 3 edition, T.W. Greene &

P.G.M. Wutz, Wiley-Interscience (1999).

Protected derivatives of compounds of the invention may be converted
15 chemically to compounds of the invention using standard deprotection
techniques (e.g. hydrogehation). The skilled person will also apprecia-teqthat
certain compounds of formula la may also be referred to as being “protected

derivatives” of compounds of formula I.
20 Medical and pharmaceutical use

Compounds of the invention may possess pharmacological activity as such.
 Compounds of the invention that may possess such activity include, but are
not limited to, compounds of forrnula 1.
25

However, other compounds of the invention (including compounds of
formula Ia) may not possess such activity, but may be administered
parenterally or orally, and may thereafter be metabolised in the body to
form compounds that are pharmacologically active (including, but not

30 limited to, corresponding compounds of formula I). Such compounds



25 According to a further aspect of the present invention, there is 25[8\” ded
a method of treatment of a condition where inhibition of thrombin il AUG 7005

requi r edywowhis¢fls met hod conprises adm nistration of a ther@pestdimaddry
effective anount of a conpound of the invention to a person suffering from
or susceptible to, such a condition.3530 29 AUG 2005 WD 02/ 44145

PCT/ SEQ01/ 02657 38 The conpounds of the invention will nornmally be

adm ni st ergd,: Vi ol i T l{’}&i@ y. tally,
dermal |y, (ﬁ’g'ég{ ?ds!o mtc}dad(%%e"gq\fﬁ : rsotrlllgﬁ:fg%r?,%%y?%n %?’ #gﬁﬂ%%ér/[g%{cgfal route
or via inhatigity OBut itRatt B&ivikPMaphrethatIfareitit fin BAPSf dkd CRsti¢LHNMPri si ng
conpound of the invention 57either as a free base, or a pharmaceutically
accept abl ecagoundxite vlighnhey are mataba@edy, may dhaddote b deadribed as a
pharmaceutical ly acceptabl e dosage form Preferred routes of adm nistration
of conpoungsodtigs hef theashive sampoainds.al . Preferred pharmaceuti cal

preparations include nodified release to pharmaceutical conpositions
conpri $i ng conmpounds of the invention. The term"nodified rel ease"

el ude. ary SoRSoLPRmTER dh b, TEvdRinn, 4 SeBhaTbochlel B el Por “arug”
(i.e. CO”@?HHHa:ﬁ)felo%igﬂ AQIMAAL aRB)oriate FEBSIEhRYinIRE YLy folRAIRE!GRAI Ons, and

t hus incl udes t nition provided in the United States 15 Phar nacopei a

(USP XXI | or atpapergetal x| ddmindsightioni vtof fohre peehpoehdy eavitick  pawstss t he
rel evant disclosure in which docunent is hereby incorporated by reference.
Sui t abl e phaithiasdogichleastevifior Mhcacompoundy of Hhe inzeptiemaredhpsefotge skil | ed

20 personﬁfﬁ ac‘gord nce with standard techni ques in pharmacy (see, for
exanpli@, FRE@ @8 PRaERRORBERYSad Scientific Edition, 6, 57 (1984): Medi cal
Applications of Controlled Rel ease, Vol |1, eds. Langer and W se '

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

compounds of the invention for use as pharmaceuticals.

15 In particular, compounds of the invention are potent inhibitors of thrombin
either as such and/or (e.g. in the case of prodrugs), are metabolised
following administration to form potent inhibitors of thrombin, for example

as may be demonstrated in the tests described below.

20 By “prodrug of a thrombin inhibitor”, we include compounds that form a
thrombin inhibitor, in an experimentally-detectable amount, and within a
predetermined time (e.g. about 1 hour), following oral or parenteral
administration (see, for example, Test E below) or, alternatively, following
incubation in the presence of liver microsomes (see, for example, Test G

25 below).

The compounds of the invention are thus expected to be useful in those
conditions where inhibition of thrombin is required, and/or conditions
where anticoagulant therapy is indicated, including the following:

30



(1984) ' Bocaraton, Florida, at pages | to 34; Industrial Aspects of )
Phar maceutical s, ed. Sandel, Swedish Pharnmaceutical Press (1993) at pagesI®Rd
93 to 104; and pages 191 to 211 of "Pharnaceutics: The Science of Dosage
Form Desv@nz/441¢8l. M E. Aulton (1988) (Churchill LivingstetiEe3Bu/oRseferred
nodi fied rel ease fornul ations thus include those in which an appropriate
conpound of the invention is enbeddedb n a polymer matrix. In 2 9 AUG 2005
WO 02/ 44145 PCT/ SEQL/ 02657 39 this respect, we prefer that formulations

i ncl udi ng TaRMReARENt %dﬁdigpﬂdg}‘l?[ﬁiﬁ)@f tRfdinbd QY iaﬂﬁ%}ﬁm@ég’ﬂﬂla@iﬂ@ i stration
in the formof a so-called "swelling" nodified-rel’ease system” or a

"gell'ing tidod xdndiodi tisgsads r of easienaly sireboding nvdn. ch Ieoigpdudviof tHabe
invention is provided together with a polynmer that swells in an aqueous
medi um (i hgperoagyldbdiphi may dekdi ty thovmpbaembolic | dispasesi cUbrditions pr ef er
that the conpounds of the invention are formyl ateqd together in_ a gelling
matri x co imtthnWl'F nRYREEFAREY 6@2‘-%&%6@8 - ﬂ’g’c’l‘&n IS§RSGFo MELGB UL 1 al
gelling pal rs. 10. | ot.a~-carnagegnan_ i s pref erabl resent _in such a
pref er ed(‘?rb%g}ergJ ré‘??fgh)“%f’ éna}lége}n%%%?%r%'ptaﬁﬂ’tnri(g(Vg%@vza%&gmqmﬁr erred
grades of .d = i L r i i ageenan
Cavai 1 abl S R B RSt AR (TRIGLY, EBlAc M Pl 20 o s
centi poi secdifips) defisieBtRrRkeminyithdonitia [ANgeoteinl O CpsoteidrS,ahdpdrie sol uti on
warned to 82C, after which the viscosity is neasured at 75C with a

Br ookf i el dofavtari stloneOeherf i tcoaditiernsh &npwnspitad| der uansomatatd avdpieed of

30rpm, apd technical. grade, _iota-caryageenan (availahle from Fl uka
Bi ocheni cRYPErapgHatyligf eaae| ythﬁ%@%a-em@&sm%ﬁa@% ptludes CIFRHINgs nPa. s,

f 0.3.% sol ut . . d 20.20C, af whi ch th I i i
measuied TG BRPLPR ngRuppaies s ek, nicpapyfabie MunStxtatelict ner with
a Lauda tReS s iftuctd ARSmbBEI®pERSand defects in fibrinolysis, as well as

coagulation syndromes (e.g. disseminated intravascular coagulation (DIC))

and vascular injury in general (e.g. due to surgery).

15 The treatment of conditions where there is an undesirable excess of
thrombin without signs of hypercoagulability, for example in

neurodegenerative diseases such as Alzheimer’s disease.

Particular disease states which may be mentioned include the therapeutic

20 and/or prophylactic treatment of venous thrombosis (e.g. DVT) and
pulmonary embolism, arterial thrombosis (e.g. in myocardial infarction, -
unstable angina, thrombosis-based stroke and peripheral arterial
thrombosis), and systemic embolism usually from the atrium during atrial
fibrillation (e.g. non-valvular atrial fibrillation) or from the left ventricle

25  after transmural myocardial infarction, or caused by congestive heart
failure; prophylaxis of re-occlusion (i.e. thrombosis) after thrombolysis,
percutaneous trans-luminal angioplasty (PTA) and coronary bypass
operations; the prevention of re-thrombosis after microsurgery and vascular
surgery in general. |

30



SystemI11, and using gold-coated stainless steel balls of density 7.8

g/ cnB. The neutral gelling polynmer may be a single, or a nixture of ZnfbABG 2005
t han ongy ? yfgutral erodabl e polymer(s) having gelling P%Ir H) and

havi ng sugs antially pHindependent solubility. The neutral gelling polyner
is, preferably, present in the formdation at a |level of nore that 10% but
preferabl y nore than 20% by weight. 29 AUG 2005 WD 02/44145 PCT/ SECL/ 02657

der  vat | vaaried OrsEees srtudie thecmerpairy RRUR fxa%eahﬁ Factic Fsayrae blﬁ?’gwcm
grlgFSZ:ul ar %&iﬁregﬁba(%rg)i{}?é{@%“& 3 Magl'l El){ulsotlral atz‘i‘gg%g Hag 8%{21%@1 ‘gf heJ'1|"'F]|£lngepol ymer,
5 a PEO prigfoialion gact)tM!Y HTecﬁan(&rﬁ“a‘n'nb ﬂMHeﬁﬁ%ﬁ?%@ﬂ@lé@% fs0 an

agueous so utlon Vi Sco y range of 1650-5 1650 0.cps;

measur ed flﬁmoﬁtaéf/w@mmgnmkmes)maietﬂ@smhlaag/aacﬁapgkiﬂsebdsdﬁvﬁ o
visconeter, with No. 2 spindle, at 2 rpm. O her exanples of suitable PEGCs

i ncl udé a sREG,ofashilearatinetess, nnb¢ha@ma(15awd brdegieshpnulithefia abwes agueous to
solution viscosity range of 5500 ,- 7500 nPa.s, or a PEO MWaround 8 mllion
(8M, cor RB¥phen mediealadevigeieand ansicapgyant, frsaaent, whendelogd 1s 18000- 15000

s o GBS B e Bl 40
ool yrrar i tgﬁegf er aﬁ%]ﬁeg& r I%Grhécﬂiﬁé?%raﬁ, ﬁaérhﬂﬁ a?y 1€ Uiealnek te‘ﬁU i ng

pol ymer as a ecul ar dr exanpl’e, a MW of

ar ound ZOQQQ/quﬂprﬁlﬁ@ﬂﬂlmm@nﬁdﬂﬁmmi&f :ﬁrﬂﬂ@dunfregﬁﬁ Qﬁstré&’a s (or
2700- 3500 cps), neasured using a 50% aqueous sol ution (w at 20C, using a

capi | harysyndroorept pulniaiey| dhidtesior feljowueg emedtmepRevith Hadmpiean or
Phar macopoel a 3d Ed., 2000, Suypplenent, pp..908-909.] 20

chemotherapy, septic shock, septicemia, mflammatory responses, which

include, but are not limited to, edema, acute or chronic atherosclerosis such

as coronary arterial disease and the formation of atherosclerotic plaques,

cerebral arterial disease, cerebral infarction, cerebral thrombosis, cerebral

15 embolism, peripheral arterial disease, i1schaemia, angina (including unstable

angina), reperfusion damage, restenosis after percutaneous trans-luminal

-

angioplasty (PTA) and coronary artery bypass surgery.

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

20 be useful in the treatment of pancreatitis.

The compounds of the invention are thus indicated both in the therapeutic

and/or prophylactic treatment of these conditions.

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

30



O her suitable gelling polynmers include cellul ose derivatives such as _
hydr oxypr opyl net hyl cel | ul ose (HPMC) or hydroxyet hyl cel | ul ose (HEC) 2 §iAUR 2005
suitably high viscosities (for exanple "HPMC 10000 cps", "HPMC 15000 cps",
"HEC t ypwohiit4is "HEC type H'). Wen used as a single 25 pgnEmab2q3ol yner,
hydr oxypr opyl net hyl cel |l ul ose polyners |ike "HPMC 10000 cps" and "HPMC
15000 cps" have, respectively, apparel® viscosities of 7500-14000 nPa.s (or
7500 - 14000 cps), and 11250-21000 nmPa.s (or 11250-21000 cps), when

nmeasur ed 1 7 : i : 1it.h reference
to the dr ?E%I@S%b tdﬁgg@%ﬁ%ﬂ%@%%gr I;}élgh%“&f% Sgg}igﬁi\%\%&%%?%ﬂglllgs

PCT/ SEQ / Giataverusty,s cabeuitineblklpel bhcally; eastallq) ededmalGne hasatlyof

hydr oxyet hyl cel | ul ose polyner, tor exanple, "Natrosol 250 Pharma, type HH',
f r om Her curasheallpclmopohiailydby Aoy athan)pareritenad reutpioc akd inheldiomg kd thed d '
viscosity of abouyt 20,000 nPa.s using a Br.ookfield Synchro-Lectric Mdel
LVF instr tof pharmaceidlicad PEFRATAHANSIOYBPAHNE SAMIVEdrf theiinyentigsn ndl e no.
4, spindle.speed 3 fact,or 200, ..25C (See trosal Physical and
Ghentcal FIREA octtoe hETh o5 R PRmBsTy rShiablE h8stonielNientf of

formul ati . I [ h I i npound of
the | nventiorgan s AdIRidEERe BUE BraRiaci oty 3bcddtalld iasd BrHIETE (10, 000
cps) in a 50:50 (wt 9% ratio, or together with iota- carageenan and PEO 4M
ina 50:50 (Wt %9 ratio. Preferred additional excipients in such

f or mul at i drefermed| nates! o rdmamssaticuof coffpoasds adithenisverion afeuomt.at e.
Dependi ng upon the disorder_ and patient to be treated and the route of |,
admi ni st r dreiERedt h&hammperitigadns PreRpTatieonadninfldger emastifigd yralgasoses. 20
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term “modified release” pharmaceutical composition will be well understood
by the skilled person to include any comesition in which the onset and/or rate
of release of drug (i.e. compound of the invention) is altered by galenic
manipulations, and thus includes the definition provided in the United States
15 Pharmacopeia (USP XXII) at pages xliii and xliv of the preface/preamble
part, the relevant disclosure in which document is hereby incorporated by

reference.

Suitable modified release formulations may thus be prepared by the skilled

20 person in accordance with standard techruques in pharmacy (see, for
example, Pharmaceutisch Weekblad Scientific Edition, 6, 57 (1984),
Medical Applications of Controlled Release, Vol 11, eds. Langer and Wise
(1984) Bocaraton, Flonda, at pages 1 to 34; Industrial Aspects of
Pharmaceuticals, ed. Sandel, Swedish Pharmaceutical Press (1993) at pages

25 93 to 104; and pages 191 to 211 of “Pharmaceutics: The Science of Dosage
Form Design”, ed. M. E. Aulton (1988) (Churchill Livingstone)).

Preferred modified release formulations thus include those in which an

appropriate compound of the invention is embedded in a polymer matrix. In



of action, such as one or nore of the followi ng: the antiplatelet agents
acetylsalicylic acid, ticlopidine and cl opidogrel; thronboxane rece@®AlUG 7005

and/ or sydbhefiase inhibitors; fibrinogen receptor antagonicgiSEo i@t acyclin
25 mnetics; phosphodi esterase inhibitors; ADP-receptor (P2T) antagonists;

and inhibitors of carboxypeptidase U39CPU). The conpounds of the invention
may further be conbined and/or co- admnistered with thronbol ytics such as

one or o ' ] AR r I e i nant or
R A L G
42 prour Oﬁk@g@vid@d‘!ﬁﬁ’)ﬂrzﬂt 8amB1i AFNoR O fhieS T8 Lotk NRSEIRA! *MadIRRg COoNPl ex
(APSAC), anirmal salivary gland plasm nogen activators, and the ITke, in the
t r eat ment najdifibd-auizatd sydemeases ‘gellinganttnxll modificdetgleisal systdmar ot i on. 5
According to a further aspect of .the invention there is thus provided a
phar maceuwhsel coopoundtdfothei ingénttinn proyoiedoiwgdthet witlke a polymarothat i n

adm xture wi th a pharmaceutically gcceptahl e adjuvant, di]uent or carrier.
Sui tabt e a\g{ph@m%@e@ps m‘%ﬁﬁngggwﬁﬁWéq $RTBANSTH X her apeutic 10
treatment of humans are about 0.001-100 ng/ kg body wei ght at peroral

adm ni stration and 0.001-50 ng/ kg body wei ght at parenteral adm nistration.

For the aypi , i " £.4i ncl udes
Y@PQﬁmﬁ%eW%ﬁgﬁiﬁé?ﬁﬁ?@ﬁ%f thB€nlEAtTON %E@?&ﬁﬁated

15 therapeutic an r “prop at ment. Conpounds o e I nvention

have the afpetindraigea tdedling eatrivegyorhiposinoR confiridig@dbousarrifeches aandoxi ¢, be
| onger acting, have a broader range of activity, be nore potent, produce
f ewer si denebf euirs nebrahpelonggolymembsor bed, and/ or 20 have a better

phar macoki netic profile (e.g. higher oral bioavailability and/or | ower

cl ear hce), than, and/or have other useful pharmacol ogi cal, physical, or

chem cal, 1 ) QBRfabt ERarCYChrerEABRPBALERC Y L hrb Bl pRpafhdon at a
level of more that 15% by weight. Preferred grades of iota-carrageenan
include pharmaceutical grade 1ota-carrageenan (available from FMC
Biopolymer), which has a viscosity of not less than 5 centipoise (cps), |

15 preferably in the range 5-10 cps (for a 1.5% solution warmed to 82°C, after
which the viscosity is measured at 75°C with a Brookfield LV visconzeter
fitted with a #1 spindle running at a speed of 30rpm), and technical grade
iota-carrageenan (available from Fluka_Biochemica), which preferably has a
viscosity of not less than 14 mPa.s, for a 0.3 % agueous solution warmed to

20 20°C, after which the viscosity is measured using a fallingball viscometer,
of type Haake, used together with a Lauda thermostat C3 and Hakke Mess-
System II1, and using gold-coated stainless steel balls of density 7.8 g/em’.

The ﬁeutra! gelling polymer may be a single, or 2 mixture of more than one,
25 neutral erodable polymer(s) having gelling properties and having
substantially pH-independent solubility. The neutral gelling polymer ié,
preferably, present in the formulation at a level of more that 10% but

preferably more than 20% by weight.



Conmpounds of the invention may have the further advantage that they may be
adm ni stered | ess frequently than conpounds known in the prior art. 2£ . -
Bi ol ogi cal Tests The follow ng test procedures may be enpl oyed. 30 2 AU
2005 WO 02/ 44145 PCT/ SEQL/ 02657 43 Test A Determination of Thronmbin Cotting
Time (TTYOPA&%*Ahi bitor solution (25 L) is incubated withPol'88HE2T5 L) for
three mnutes. Human thronbin (T 6769; Sigma Chem Co or Hematologic s
Technol ogies) in buffer solution, pH™ 4 (25 L, 4.0 NIH units/nmL), is then
added and the clotting tine neasured in an automatic device (KC 10;
Arel ung) . Stimeblehrmeubiah gélbngi polymes (Rdludes pelyptieplend ariddbyPE@)e val ues
(seconds) 1o as well as the ratio of TT without inhibitor (TTO) to TT with
i nhi bi t or demvativestaad Imembery afitbs RE@nhdamilyoffonrexapipdes pdlyattailose t he
concentration of jnhibifor . (log.transformed) and fitted to, signoidal
dose-resp@ﬁ%@ld& pieEsRlY N 1gB“gtrF?é”¥é’éﬂ'Xaﬂ dhe ;ﬁoLda?tFt:F’L(QfH J&] 15
where: a = XI.aum F e, .l.e. 1, = sl ope.of, the dose:response curve; and
G50 = ¢ TERUE e aR ireRind b g7od SR siSels bR &SI PRRG e, The
cal cul atign PG Usjng .. f [ogram G aFit,
Ver si o% 3?1 g%té{ ﬁﬁ%@%ﬁgﬁ :acg)né)e%g\éloq‘t O: b'g?' él?'tla ﬁaf%}’mgée??%eongﬁ% 1040 Er | t hacus
Sof tvare, afakhy $13tibF ViRiosRY. rahBRRY F6563506G8PR% (8! FsREsbERgeN. U . 20
measured for a 1% aqueous solution at 25°C, using a Brookfield RVF

viscometer, with No. 2 spindle, at 2 rpm). Other examples of suitable PEOs
include a PEO of MW around 5 million (5M), corresponding to an aqueous

10  solution viscosity range of 5500 - 7500 mPa.s, or a PEO MW around 8§
million (8M), corresponding to an aqueous solutién viscosity range of
10000-15000 mPa.s. This range covers the value for typical solution
viscosity (in cps) measured at 25°C, quoted for this polymer, in the USP
24/NF 19, 2000 edition, pp. 2285-2286. If PEG is uséd as a single neutral

1s  gelling polymer it preferably has a high molecular weight, for example, a
MW of around 20000, corresponding to a viscosity range of 2700-3500
mPa.s (or 2700-3500 cps), measured using a 50% aqueous solution (w/w) at
20°C, using a capillary viscometer {(Ubbelohde or equivalent). [Ref:
European Pharmacopoeia 3".i Ed., 2000, Supplement, pp. 908-909.]

20

| Other suitable gelling polymers include cellulose derivatives such as
hydroxypropylmethyl cellulose (HPMC) or hydroxyethylcellulose (HEC)
with suitably high viscosities (for example “HPMC 10000 cps”, “HPMC
15000 cps”, “HEC type HH” or “HEC type H”). When used as a single

25 neutral polymer, hydroxypropylmethyl cellulose polymers like “HPMC
10000 cps” and “HPMC 15000 cps” have, respectively, apparent viscosities
of 7500-14000 mPa.s (or 7500 - 14000 cps), and 11250-21000 mPa.s (or
11250-21000 cps), when measured at 20°C with a 2% (w/w) aqueous |

solution, calculated with reference to the dried substance, using a capillary



Determ nation of Thronbin Inhibition with a Chronogenic, Robotic Assay The
thronmbin inhibitor potency is neasured with a chronobgeni c substrate nethod,
in a Plato 3300 robotic mcroplate processor (Rosys AG CH-8634 252§ AUg 2005
Honbr ecfd Oy 450 t zerl and), using 96-well, half vol ume ng&xngiohidspl ates
(Costar, Canporidge, MA, USA; Cat No 3690). Stock solutions of test
substance in DVBO (72 pl.), 0.1 - 1 mpl/L, are diluted serially 1:3 (24 +
48 .tL) with DMSO to obtain ten different concentrations, which are

| d I i.n.th . f.test l e i i lut ith 124 L
el Y= S AL A AR e ot K SR B 220
2005 WO - P 14 X, ! , i
buf Ter  andor ds (9 Pt “Rakplor S0 PRAFROZRLE LY Woin pRIGHED I ha°
Cheri cal  GReorBbratdi® (AREbRA)C SHERSNGLRRIISS: BRoGKITN VAstdsty. oplogdlded, ~and

the sanples m xed. The final assay conCentrations are: tést substance 5

0. 00068 - 20308 mBhssing 2Boookiidd Symihrd-Lettid Modelr L OF2&nheRt, at.. The

| i near absorbance increnment during 40 mnutes_ incubation at 37Cis wused for
cal cul &t i e edndipnedlagelutitnl ppreariration, spendiegto. sargiedle spsed dhpared to

bl anks wi t hout_ inhibitor. The 1C50-rohotic value, _corresponding to the
i nhi bi t or TIBnda#er &00er vk &Ee%am@s‘go%mﬁabiapﬂoﬁ migy Prperigsonbi n

activity,,.is, cal a concentration vs. % inhibition curve.
Test C De]l)‘é&f}leﬁgﬁt%ﬁtgg(mgﬂ’ﬁn?g?tl on Constant K; for Human Thrombin 15 K;
-determ nati ons are nmade using a chronogeni c substrate nethod, perforned at
37C on a Cobas Bio centrifugal analyser (Roche, Basel, Swtzerland).

Resi dual pawiciaratdrdlition tledt msubat hdhtidneAUiRMudathbso iR Wwhiht h vari ous
concentrations of test conpound iS determ ned at
10 compound of the invention is formulated together with 1ota-carageenan and
HPMC (10,000 cps) in a 50:50 (wt %) ratio, -or together with iota-

carageenan and PEQ 4M in a 50:50 {(wt %) ratio.

Preferred additional excipients in such formulations include lubricants, such

15  as sodium stearyl fumarate.

-

Depending upon the disorder and patient to be treated and the route of

administration, the compositions may be administered at varying doses.

20 The compounds of the invention may also be combined and/or co-
administered with any antithrombotic agent(s) with a different mechanism
of action, such as one or more of the following: the antiplatelet agents
acetylsalicylic acid, ticlopidine and clopidogrel; thromboxane receptor
and/or synthetase inhibitors; fibrinogen receptor antagonists; prostacyclin

25 mimetics; phosphodiesterase inhibitors; ADP-receptor (P,T) antagonists;

and inhibitors of carboxypeptidase U (CPU).

The compounds of the invention may further be combined and/or co-
administered with thrombolytics such as one or more of tissue plasminogen

30 activator (natural, recombinant or modified), streptokinase, urokinase,



three different substrate concentrations, and is neasured as the change in .
20 optical absorbance at 405 nm Test conpound solutions (100 L; nor@&iil 200h
buffer or saline containing BSA 10 g/L) are mxed with 200 gL of human
a-thromd¥Q 0¥/sHidfra  Cheni cal Co) in assay buffer (0.05 nol PCT/SE614265CL pH 7. 4, -
ionic strength 25 0.15 adjusted with NaCl) containing BSA (10 g/L), and

anal ysed as sanples in the Cobas Bi &2 A 60 pL sanple, together with 20 gL
of water, is added to 320 gL of the substrate S-2238 (Chronogeni x AB,

I\/blndal,%g-g [ ff i NGEY; g lmn) is
noni t or ed. Thela%nialrslg’l agﬁ%%%ﬂ%aﬂ%%mv%gg%’}ﬁﬁi%%k g{é'?' ? S%%??%%&goﬁl

concent r afAPBA Q) abirdd3laney gfandifaanihogen metivhtors)hndf theliienin the0. 125 N H
U nL. The steady state reaction rate is used to construct Dixon plots, i_e.
di agr ans tréatehertafithicrobolto diseasasair particslar thyovardiahjnfafediont ever si bl e,
conpetitive inhibitors, the data points for the different substrate
concentrations typically formstraight Iines which intercept at x = -K;.

Test D to,Deternnati f Activated, Partial Thronb tin Ti APTT) APTT
!S> deter nAREUTE f8of sy eperE REdDE it atinn (FEne WienPneted aSgent | pTT
Aut omat ed - 1ERe i nhihi . to:the pl
(10°0 pnp R RReLACA ESn keigh I IRE & WHRBORHE o e Mifhiicny thA2 11 A
reagent fadmdtiicWitts m&rm@edtibmgTb@c_e@ckﬂlé h@uvaht, Hedt optardier.cal ci um

chloride solution (0.025 M and APTT is determ ned by use of the coagul ation

anal yser. KC 10 (Anelung) according to the instructions of the reagent

producer. The clotting tine is expressed as absol ute val ues (seconds) as

vel | as theitable daily sloses ATthercomnaunda il nnysrior)ine Sesprrtigi t h

I nhi bllot Ortrézﬁﬁ'éﬁt )o'f humans are about 0.001-100 mg/kg body weight at peroral
administration and 0.001-50 mg/kg body weight at parenteral

administration.

For the avoidance of doubt, as used herein, the term “treatment” includes
15  therapeutic and/or prophylactic treatment.
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 side effects, be more easily absorbed, and/or
20 have a better pharmacokinetic profile (e.g. higher oral bioavailability and/or
lower clearance), than, and/or have other useful pharmacological, physical,
or chemical, properties over, compounds known in the prior art.
Compounds of the invention may have the further advantage that threy may
be administered less frequently than compounds known in the prior art.
25
Biological Tests

The following test procedures may be employed.

30



The latter ratios (range 1-0) are plotted agai nst the concentration of
inhibitor (log transfornmed) and fitted to signoidal dose-response ;:Tgrvm 2005
according to the equationy = a/[ 1 +(x/1C50)s] 25 where: a = maxi r% "
range, iw@¢24i14$ = slope of the dose-response curve; andp 1o2dshe
concentration of inhibitor that doubles the clotting tine. The «calcul ations
are processed on a PC using the softyare program GraFit Version 3, setting

equation equal to: Start at 0, define end =1 (Erithacus Software, Robin
Leat her bartow, I nperial College of Science, London, UK). 2 9 AUG 2005 WO
02/ 44145 01/ 02657 46 1 C50APTT is defined as the concentration of

i nhi bitor De : 2| Actl vated Partial Thronboplastin

Ti me. Test e ex vivo The inhibition of

thronbin affﬂee{nh%@dr ﬁluﬁ’@ﬂ %%% ﬁml lsqﬂsﬁwutéa V»@iftﬁ ?y‘l‘as?ﬁa k@? ;.LLC§0 frompds of the

i nvention, dissolved in Sol ut ol K: wat e IS exam ned in

consci ous nigtgesWhiFdma ntarambinwT d6lED; pigaia tCQ]drﬂeCcﬁweHbﬂﬁlﬂélo%ﬁf e equi pped
with a catheter for blood sanpling fromthe to carotid artery

exper i frentlzchuelpgtas) oubeHapsalstianepkit hd25wh., 460 Nk edits/mie) 1afhear the

adm ni strat.ion of t he forrpound into plastic tubes contai mh@g 1 part sodium
citrate s@Aded gnd(theiglatdng féme| meased ipart QWPmagrodeVicTHKE ubds are

cregt(::irl T?g?‘éﬂt]\(})\'f‘ t(iuog EI a]'E el e]t dpoort pl afnal 15 _Ela_g AL ofI pl asma san}t)l _efs arg
Por lgl manut es at 4000 r gm C(7)5 picgf O{llr\er !sugér nat gnfaims) gfl 3{ gdc\?ﬁnt LI 7ggE of
0.2%formc acid. 10 L volunes of the resulting solutions are analysed by
LC- M5/ M5 Thd thinbianclering@tinenTTofs dxpressoirsi abvohiteoralage (stebedsyi ned usi ng
st and?g ‘ gsu :N\é?lsas the ratio of TT without inhibitor (TTy) to TT with inhibitor (TT5).
The latter ratios (range 1-0) are plotted against the concentration of inhibitor
(log transformed) and fitted to sigmoidal dose-response curves according to
the equation
y = &/[1+(W/1Cso)’]
15 where: 2 = maximum range, i.e. '1; s = slope of the dose-response cufve; and
ICsp = the concentration of inhibitor that doubles the clotting time. :fhe
calculations are processed on a PC using the software program GraFit,f
Version 3, setting equation equal to: Start at 0, define end = 1 (Erithacus
Software, Robin Leatherbarrow, Imperial College of Science, London, UK).
20
TestB

Determination of Thrombin Inhibition with a Chromogenic, Robotic Assay

The thrombin inhibitor potency is measured with a chromogenic substrate
method, in a Plato 3300 robotic microplate ﬁrocessor (Rosys AG, CH-8634
25 Hombrechtikon, Switéerland), using 96-well, half volume microtitre plates
(Costar, Cambridge, MA, USA; Cat No 3690). Stock solutions of test
substance in DMSO (72 pL), 0.1 - | mmol/L, are diluted serally 1:3 (24 +
48 uL) with DMSO to obtain ten different concentrations, which are
analysed as samples in the assay. 2 pL of test sample is diluted with 124 pL
30 assay buffer, 12 pL of chromogenic substrate solution (S-2366,



20 Test F Determ nation of Plasma Clearance in Rat Plasma clearance is )
estimated in nale Sprague Dawl ey rats. The conpound is dissolved i oatesns;
and adm ni stered as a subcut aneous bolus injection at a 25 dose of 4

umol / kg. widlieQgdiiganpl es are collected at frequent interval $cagBsghooishours
after drug adm nistration. Blood sanples are centrifuged and plasma is
separated fromthe blood cells and trépsferred to vials containing citrate
(10% final concentration). 50 L of plasma sanples are precipitated with 100

3000 rpm @r%%ﬁ%@nﬁﬂeﬂ@&?%a?ﬁéﬁ%%hfin derey %El‘féé{#ﬁﬁ%n%ﬂ&f f%;%?é i ?lt 2’9
AUG 2005 41 6 id. & i
sol uti ons%@ﬁgﬁal é@ggggy%wg_tﬁoﬁ%é c%‘%édean;/@ﬁ%mgﬁépo@{?ﬁr%ﬁfnt o
i nhi bi tor RERaARSSLMTEGMONSHES) & ABERF buffds! \Wes adRE, aarnaameﬂgﬁhgléae pl asma

concentration-ti profile s’ estinmat’ed using the log/linear trapezoidal

rul e and emixedpol at €He t ofinall i aiss#y t i somceniralibas maagd: eatancesifStancef t he
conmpound is then determ ned as CL=Dose/ AUC The values are reported in

mL/ m nkkg.0.0@¥8 G116 DeoELnSndiomA.36F mmolit pethgombin 0tG20 MHU/Mmilecr osones
are prepargd from Sprague-Dawl ey: rats.and human liver sanples_according to
i nt er nal é?afsfmqafea%@e%&sﬁdgcwmréw 84 st BEvBRReN B e oo
protein c ngrati,on of 3 ' 0,05. ol f R uffer,at pH 7.4, in
Phe. pr esetoef olert reeRisfiny of Paened. SRRy os S BkatssiPies: &8moi /1)
The i ni ti QLnEARGENtS At HksO! wHABREURRhib%op, OF THE IS /irbbof@MRldfse,ar e taken
for analysis up to 60 mnutes after the start
corresponding to the inhibitor concentration which causes 50% inhibition of
10 the thrombin activity, is calculated from a log concentration vs. % inhibition

Curve.

Test C

Determination of the Inhibition Constant K; for Human Thrombin

15 Kj-determinations are made using a chromogenic substrate method,
performed at 37°C on a Cobas Bio centrifugal analyser (Roche, Basel,
Switzerland).  Residual enzyme activity after incubation of human.
a-thrombin with various concentrations of test compound is determined at
three different substrate concentrations, and is measured as the change in

20  optical absorbance at 405 nm.

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

assay buffer, and the absorbance change (AA/min) is monitored. The final



of the incubation. The enzymatic activity in the collected sanple is,

i mredi ately stopped by adding 20% nyristic acid at a vol une corresg@gﬂjﬁwg}%
to 3.3% of the total sanple volune. The concentration of 20 conpoun

remai ni ngoGELNAL- CONC) in the 60 min. sanple is determ neghrypieanps of LCVS
using a sanple collected at zero tine as reference (START CONC). The % of
degraded thronmbin inhibitor is calculgsted as: 100% x START CONC] - [ FI NAL
CONC] START CONC] 25 Test H Arterial Thronbosis Mdel Vessel danmge is

i nduced by applying ferri hl or.i de (FeClL3) topjcal to the ¢ tid
artery. R§t°§°§? t’a‘%&e%é%‘@??’gé’ﬂe\b@ ﬁ%?d‘q%&rﬁﬁﬁ%ﬁt%deéf tl?rﬁf"ﬂ:ﬂfliooﬂiif sodi um
pent obar biy ng/ kg; Apot eksbol aget; UneA, Sweden), 2 9 AUG 2005 WO

02/ 44145 ‘02657 48 foll owed by continuous infusion (12 ng/kg/ h)

t hroughout the experinent. Rat body tenperature is naintained at 38C

t hroughout the experinment by external heating. The experinent starts with a
S m nut es TRNMEly §iefe @dctior tate igTused Rscdmteict DiMoRPIAED] e f diagiarepen (80

kBg; 1 M3; Anersham 5 International, Buckinghanshire, UK) is given
i ntravénowd] ynharitbri sonatratisn avs. mf(Rek/nfin}. t Fer srdyeesjblent competitpor at i on of
fibrin(ogen)_into the thronbus e_proximal end of the carotid artery

.. Th
segment i dnijbHerse thedata pomds fter Eh@tfb?f{eeentﬁ#bstsaqeaﬁﬁqcalm,atlmAxmea{bhg, M,
USA) open%d Ieﬁgwligs @0 tainin tFeQ -soaked (2 .L; 55%ww Merck,
Dar nst adt , 0P 2Ry }cr}xp%egfse ‘dtateter 3 nmm i F; Munktell, G ycksbo,
Sweden). The left carotid artery is exposed to FeCl3 for 10 mnutes and is
then renoved fromthe plastic tube and soaked in saline. Fifty m nutes

| ater, thgeggDotid artery is renoved and rinsed in saline. Reference bl ood

sanpl es are also taken for _ o
10 Determination of Activated Partial Thromboplastin Time (APTT)

APTT is determined in pooled normal human citrated plasma with the
réagent PTT Automated 5 manufactured by Stago. The inhibitors are added
to the plasma (10 uL inhibitor solution to 90 pL. plasma) and incubated with
the APTT reagent for 3 minutes followed by the addition of 100 pL of
15 calcium chloride solution (0.025 M) and APTT is determined by use of the
coagulation analyser KC10 (Amelung) according to the instructions of the

reagent producer. : ,

The clotting time is expressed as absolute values (seconds) as well as the

20 ratio of APTT without inhibitor (APTTg) to APTT with inhibitor (APTT;).
The latter ratios (range 1-0) are plotted against the concentration of inhibitor
(log transformed) and fitted to sigmoidal ciosc-response curves according to
the equation |

-y =a/[1+(x/ICs0)’] _

25 where: a = maximum range, i.e. I; s = slope of the dose-response curve; and
ICsy = the concentration of inhibitor that doubles the clotting time. The
calculations are processed on a PC using the software program GraFit
Version 3, setting equation equal to: Start at 0, define end = 1 (Erithacus

Software, Robin Leatherbarrow, Imperial College of Science, London, UK).



determ nation of blood 125]-activity, 10 m nutes after the injection, qf
1251 15 fibrinogen, and at the end of the experinent. The 125I-actiL§@@5ﬂW5
the reference bl ood sanples and the vessel segnment are neasured in a ganma
count er wHaB241@onpugame; LKB Wall ac Oy, Turku,. Finland)ponsth@zezane day
as the experinent is perforned. The thronbus size is determned as the
amount of 125l -activity incorporated 4 the vessel segnment in relation 20 to
the 125l -activity in the blood (cpnmng). General Experinental Details TLC

was perforped L4 . i b Y5Si f 5 using a
46 mm x 2935yt A eBed B thGohBeni i AE RIS HERAARh i et U

t enper at urgy 1RRI At A P 8t 23 TGhrof o lég\ﬁnl”'ﬁtrﬁe_of 1.0 nm/mn was used. A
G lson 115 UV detector at 228 nm was uged. The nobil e phase consisted of
hexanes, ethanol and trifluroacetic acid and the appropriate ratios are

|isted for each conpound. Typically, the product was 2 9 AUG 2005 WO
02/ 44145 HE&E BEOL/ 02657 49 di ssolved in a minimal ‘anount of ethanol and this

was diluted with the nobil e phase. LC M/ M5 was performed using a HP-1100
instruﬁentﬁ@ﬁ%&ﬁ?& @mben dNEEN ViV ector and. a 5 m 4x100 mm

Ther noQuest,, ersil S C18 colum. .An_ APT- 300 ciex) M5 detector was
Leet The THeoREkEn' oEmRpmstn. S Bral! Sk parterigiar S ophititacin, ST RT)

consi st ed =900 i1 | ] =400 yddm acet at e,
bot n cont SoPRandy Sh R Shekiiidi sst o bR SOl I Aln PSRN Ui n

t et ranet hyd sixaafifedsint Rentdibes nalts whithdassk dr3ft3w|}sl|\/|aa§*§eﬁﬁbﬂ téettlge r ecor ded
using the listed deuterated solvents as the internal “standard.
experiment, are equipped with a catheter for blood sampling from the

10 carotid artery. On the experimental day blood samples are withdrawn at
fixed times after the administration of the compound into plastic tubes
containing 1 part sodium citrate solution (0.13 mol per L) and 9 parts of

blood. The tubes are centrifuged to obtain platelet poor plasma.

15 50 pL of plasma samples are precipitated with 100 pL of cold .acetonitrile.
The samples are centrifuged for 10 minutes at 4000 rpm. 75 pL of the
supernatant is diluted with 75 uL of 0.2% formic acid. 10 pL volumes of
the resulting‘sblutions are analysed by LC-MS/MS and the concentrations
of thrombin inhibitor are determined using standard curves.

20 |
TestF

Determination of Plasma Clearance in Rat

Plasma clearance is estimated in male Sprague Daney rats. The compound

is dissolved in water and administered as a subcutaneous bolus injection at a

25 - dose of 4 umol/kg. Blood samples are collected at frequent intervals up to 5

| hours after drug administration. Blood samples are centrifuged and plasma
ts separated from the blood cells and transferred to vials containing citrate

(10% final concentration). 50 uL of plasma samples are precipitated with

100 uL of cold acetonitrile. The samples are centrifuged for 10 minutes at

30 4000 rpm. 75 pL of the supernatant is diluted with 75 pL of 0.2% formic



is Exanple 1 Ph(3-d)(5-CCHF2) (RYCH(OH) C(O) - Aze- Pab(Cc$u) (i)

3- Chl or o- 5- net hoxybenzal dehyde 3, 5-Di chl oroanisole (74.0 g, 419 mmol )23 AUGTB5
(200 m)yMas,a¢ded 20 dropwi se to magnesium metal (14.2 |,
pre-vvash%d Wth 0.5 N HC) in THE (100 nl) at 25C. A SPETRERRAETY on,

1, 2-di bronoet hane (3.9 g, 20.8 mmvl )gmas added dropwi se. The resul tant dark
brown m xture was heated at reflux for 3 h. The m xture was cooled to 0C,

2,1 CLTRLASIEED 582 o B R e
[ '  ; [ 300 .ni ' Na2SM4) ,
(i1 ver co and b goBrn B BB Gafbld o e diing Rosfiitoor apny

(2x) on sili tJ it THex ; : 1) aff - -title
conpound (C gg&% gﬂ‘%ﬁtsé ié@&aﬂ)l/{gl Ig%iv%{l %Fﬁ%%‘%@o@@%‘%gﬁﬂﬁg

PCT/ SE01/ Q2657 (g0 1b%xmvar (R MEal RNEIAG TxGaBBlated thHinfirkteddinks, | H), 7.38
(s, 1H), 7.15 (s, IH), 3.87 (s, 3H. 5 (ii) 3-Chloro-5-hydroxybenzal dehyde A
sol uti pn @Flasdaxtlearancs{CLL) hdxhdeompbdrt ythet 22tBmgned 8¢ nmmol ; see step (i)
above) in CH2CI 2 (250 nmL)_was cooled to OC. Boron tribromde (15.8 nL, 167
mmol ) was added dr opwi se WvEPosBANG. After stirring, the reaction nixture
for 2 h, O >(éﬂ‘%o nL) was ded Iolm(é. The solution was to then extracted

wi th Et 20 ‘@ RINGARTIPOrBRIoFyami ¢ “Bayer s were conbined, dried (Na2SO4),
filtered and concentrated in vacuo. Flash chromatography on silica get
eluting with Hex: EtCAc (4:1) afforded the sub-title conmpound (5.2 g, 25%.
15 'H NVRTe30§ Mz, CDC13) b 9.85 (s, IH), 7.35 (s,IH), 7.20 (s,IH), 7.10

10  Determination of in vitro Stability

Liver microsomes are prepared from Sprague-Dawley rats and human liver
samples according to internal SOPs. The compounds are incubated-at 37°C
at a total microsome protein concentration of 3 mg/mL in a 0.05 mol/L
TRIS buffer at pH 7.4, in the preschce of the cofactors NADH (2.5 mmol/L)
15 and NADPH (0.8 mxﬁol/L). The initial concentration of compound is 5 or
10 pmol/L. Samples are taken for analysis up to 60 minutes after the start
of the incubation. The enzymatic activity in the collected sarnplg: is
immediately stopped by adding 20% myristic acid at a volume
corresponding to 3.3% of the total sample volume. The concentration of
20 corﬁpound remaining (FINAL CONC) in the 60 min. sample is determined
by means of LCMS using a sample collected at zero time as reference
(START CONC). The % of degraded thrombin inhibitor is calculated as:

[START CONC] - [FINAL CONC]
[START CONC]

100% x

25 TestH
Arterial Thrombosis Model
 Vessel damage is induced by applying ferric chloride (FeCl;) topically to

the carotid artery. Rats are anaesthetised with an intraperitoneal injection of

sodium pentobarbital (80 mg/kg; Apoteksbolaget; Umed, Sweden),



(s;,1 H, 3.68 (s,1 H (iii) 3-Chi oro-5-difluoronethoxybenzal dehyde .
sol ution of 3-chl oro-5-hydroxybenzal dehyde (7.5g, 48 mmol; see step iA}'E Z%]é
above) in 2-propanol (250 nmL) and 30% KOH (100 nlL) was heated to refl ux.

Wi | e st M 2g143CHCI F2 was bubbl ed into the reaction nm xtREESEW26F h. The
reaction mxture was cooled, acidified with IN HCl and extracted wth EtOAc
(2 x 100 nL). The organics were washetB with brine (100 m.), dried (Na2SO4),
filtered and concentrated. in vacuo. Flash chromat ography 25 on silica gel

el uting wi fd)loveed %}gﬁﬁtiﬁ%d{»‘) irfibiehdqd ﬁl@ﬁkggj?tﬁfoh%ﬁoﬁﬁ)@ﬁ@!éﬁgemﬁénﬁ g, 46%.
H NVR (300 MHz, 13) S 9.95 (s, 1H), 7. (s, IH, 7.52 sts, 1H), 7.40
(s, | H, BRatbody tempdiafure i¥ indintdmed atH) §°Z Shriighd(0 the/ \ex Pt dAiby

PCT/ SE01/ 02657 51 (iv) Ph(3-Cl)(5-0CHF2)-(R S)CH(OTMS)CN A sol ution of

3- chl or o- 5exfemal beatieg.h Bheb expertmentystarts avsh g S2misutesoiqntrod qeersadep (i)

rimet hi/lr]sﬁjélcrl‘é?ﬂ(éég dlatee) g %‘%’*.I‘Sﬁbﬁ%%q»g‘%%@%ﬁléa&%a&q%a; ?ﬁﬁ;qrw L’)ﬂ an:

' Q- ! . ' 15 h. T
T R Ty e N C
as a i qu'rﬂark@?'f&ﬂt%b‘éé&gelﬂ!iﬁ@&tp%aﬂ(d\% &f BB dg B! b the B Ymbdsur t her

purification or characterr zation.

Ph(3- C1) ( SFk&pioimbRerd) sHHerdact ilHh Dty sd%ﬂﬁé}rt@bﬂeﬁre@iﬂra?biz{sﬁc RuBH(EOTMS) CN
(6.82 g, assune 22.3 mmol; see step (iv) above) was added dropwi se to

HCl | Et OH (1800 Srlastic®hDowaCoimong, MiktWUb4A) vepenedi lengthwsyd), cattemipartial |y
concent ratFe%sli n vacua yielding the 15 sub-title conpound as a liquid, which
was used ifie(ds-epakedi §2 i PoGe WAyt Mseck, Darmstadt, Germany) filter paper

10 (diameter 3 mm,; 1F; Munktell, Grycksbo, Sweden). The left carotid artery
1s exposed to FeCl; for 10 minutes and is then removed from the plastic
tube and soaked in saline. Fifty minutes later, the carotid artery is removed
and ninsed in saline. Reference blood samples are also taken for
determination of blood '¥[-activity, 10 minutes after the injectioﬁ of ’I-

15 fibrinogen, and at the end of the experiment. The 'Pl-activity in the
reference blood samples and the vessel segment are measured in a gamma
counter (1282 Compugamma; LKB Wallac Oy, Turku, Finland) on the
same day as the experiment 1s performed. The thrombus size is determined

as the amount of '“I-activity incorporated in the vessel segment in relation

20 to the 'Pl-activity in the blood (cpm/mg).

General Experimental Details

TLC was performed on silica gel. Chiral HPLC analysis was performed
25 using a 46 mm X 250 mm Chiralcel OD column with 2 5 cm guard column.
The column temperature was maintained at 35°C. A flow rate of 1.0
ml./min was used. A Gilson 115 UV detector at 228 nm was used. The
mobile phase consisted of hexanes, ethanol and triflurcacetic acid and the |

appropriate ratios are listed for each compound. Typically, the product was



purification or characterization. (vi) Ph(3-Q)(5-0CCHF2)- (R S) m(%g(ﬁﬁiﬁ
Ph(3-C1) (5-0CCHF2) - (R, S)CH(OH) C(NH) OEt (6.24 g, assune 22.3 mmol; 20 b p
(v) abo dissolved in THE (250 n), 0.5M H2SO4 (4 $,added and
t he reac |o¥1>@4\§/a‘s stirred at 40C for 65, h, cooled and t%&r}%ﬁ%)rup?(grly
concentrated in vacuo to renmove nost 4of the THF. The reaction mxture was
then extracted with Et20 (3 x 100 nL), dried (Na2SO™), filtered and -
concentrated |n vacua to afford the_syb-title 25 conpound as .a solid, which
was used idl*ﬁsgl‘@ﬁl (v @i i Aoy of gthangl ang; éﬁ%i%ﬁs giluggdhmatr g6 zat i on.
(vii) Ph(3-CL) (5 OCHF2)- (R, S)CH(OH) C(O OH A. sol ution of

Ph(3-CI)(§I3 QSFR, S)CH(OH) C(O CEt (6.25 g, assunme 30 22.3 mmol; see step
(vi) above) in 2-propanol (175 nL) and 20% KOH 2 9 AUG 2005 WD 02/ 44145

PCT/ SE01/ 02657 52 (350 nL) was stirred at roomtenperature 15 h. The

reacti on MsMEBAS WaJ Ebﬁbhﬁc&%ﬁﬁg‘hrﬁl’eﬂlomiﬂﬁﬁkﬁsﬁpe?%w Wwigta of the

2-propanol. The remaining mxture was acidified with 2S04, extracted

wi th E§ 20 QIC-PAILLGRjebior, ard b &1 ua\NaREOH) man dT karhesDiéa) PﬁrpieﬂsiNBG)Bl to give a

solid. Flash 5 chromatography on silica gel eluting wt
CHC13: MeOHl8crndeminr afAadAPNBOOH! (861ex) M Saddtectde dvasheseahmibhi flowahte of t he
sub-title conpound. The anmmonium salt was then dissqglved in a m xture of

Et OAc (75W#e) lanmlmin qids the \mabide fhiage f(gsadignbnconsisied. off HO-Y'gani ¢ | ayer
ted ith bri 50 nl).. dried (Na2SO4) . and
concent » ateaonitirawiB Y 1ok bEAREM) Sa teliBtit e SR BTRGOPETB8. 5706 f r om
st eps (iv?) bpf% lidakig| H NVR (300 Mz, CD3CD) 6 7.38 (s, 1H), 7.22 (s, 1H),
7.15 (s, 1A %5%%,' JHF =71.1 Hz, 1 H), 5.16 (s, | H 15 (viii)
Ph(3- (] ) (5- OCHF2) - (R) CH(OH) (O OH (&) and Ph(3- O (5- OCHF2) -
IH NMR spectra were recorded using tetramethylsilane as the intemal

standard. 13C NMR spectra were recorded using the listed deuterated

solvents as the internal standard.

15 Example 1
Ph(3-C(5-OCHF g)-(R)CH(OH)C(O)-Aze-Pab(OcBu) "

(1) 3-Chloro-5-methoxybenzaldehyde
3,5-Dichloroanisole (74.0 g, 419 mmol) in THF (200 mL) was added

20 dropwise to magnesium metal (14.2 g, 585 mmol, pre-washed with 0.5 N
HCI) in THF (100 mL) at 25°C. After the addition, 1,2-dibromoethane
(3.9 g, 20.8 mmol) was added dropwise. The resultant dark brown mixture
was heated at reflux for 3 h. The mixture was cooled to 0°C, and N,N-
- dimethylformamide (60 mL) was added in one portion. The mixture was
25 partitioned with diethyl ether (3 x 400 mL) and 6N HCI (500 mL). The
combined organic extracts were washed with brine (300 mL), dried
(Na;S0O,), filtered and concentrated in vacuo to give an oil. Flash
chromatbgraph‘y (2x) on si]ica gel eluting with Hex:EtOAc (4:1) afforded
the sub-tttle compound (38.9 g, 54%) as a yellow oil.



(S)CH(OAC)C(O)OH (b) A mi xture of Ph(3-Cl)(5-0CHF2)- (R S)CH(O—l)C(O) g )
g, 12.7 mml; see step (vii) above) and Lipase PS "Amano" (-.2.0 g)9 U6 2005
vi nyl acet at e (125 nL) and MIBE (125 nL) was heated at reflux for 48 h. The
reacti onwd@2mnsure was cooled, filtered through Celite(rpcasEbitobes7filter
cake washed wth EtOAc. The filtrate was concentrated in vacuo and

subj ected to flash chromatography on 8Dlica gel eluting with

CHC13: MeCH: concentrated NH40H (6:3:1) yielding the anmonium salts of the
sub-title conpounds (a) and (b). Conpound (a) as a salt was dissolved in
H2O, aci d|f|ed with 2N 25 HO and extracted with Et CAc. The organic | ayer
was washed' HVNN Rb(30f{DeMHﬂrG}9¢l3()N§mIs lsz)l 17953‘9@ #A9 TABGSNIMRtEAsS i n vacuo
to afford t'he sub-title "conpound (a) 9 For sub-ti’tl'e conpound
(a) 2 9 AUG, PHOS3.8D(H3HN145 PCT/ SE01/ 02657 53 H NVR (300 MHz, CD30D) 5
7.38 (s, | H, 7.22 (s, 1H), 7.15 (s, "1 H), 6.89 (t, JHr = 71.1 Hz, IH),
5.17 (s, 1li) (ix) Ph(3 Cl)(5 OCHFZ) - (R)CH(OH) C( O) - Aze- Pab(Teoc) 5 To a
solutlong h ) RGO (O OH (1.1 g, 4.4 mmol; see step
(viii Vi Sreb b

= Y gee i nternational patent appl i cation WO
00/ 42059 dded 2.8 g, 5.3
nmol ) and %38!‘%‘9%@? %Hg)ré é W’ﬁ#ﬁﬁq}zﬁﬁg& ?@gag (}r?f3 é’lt? at 0C for
2 h and t r ti reeact i on
m xture vval@n%%énveggft??a}{{?Jgﬁgggg%%%mgﬁdﬁfb]%d;h@g%r %}?géﬁggﬂgﬁﬁkﬁ%&ﬁ i ca gel
(3 x), el 4hLpd67i bhol)i wWas Gdded: Bidpwisd: dyer 15 hain. Wi AlkeFtstfenk! @ (20: 1) and
finally eluting with CH2Cl 2: CH3OH (95:5) to afford the sub-title conpound
(1.0 g, 37epctin mivire forshhj H.0 0 ml&llvFaS(abﬁdewlyCD’mDsomtmwes of

rot amer 7.79-7.85 J.3,.8. 7
IOS) then extracte w1£h Et,0 (2 x 100 mL). The organic layers were combined,

dried (Na,;SQy), filtered and concentrated in vacuo. Flash chromatography
on silica gel eluting with Hex:EtOAc (4:1) afforded the sub-title compound
(5.2 g,25%).

15 'H NMR (300 MHz, CDCly) § 9.85 (s, IH), 7.35 (s,1H), 7.20 (s,1H), 7.10
(s,1H),3.68 (s,1H) = | ]

(111) 3-Chlore-5-difluoromethoxybenzaldehyde

A solution of 3-chloro-S-hydroxybenzaldehyd_c (7.5g, 48 mmol; see step (1i)

20 above) in 2-propanol (250 mL) and 30% KOH (100 mL) was heated to
 reflux. While stirring, CHCIF; was bubbled into the reaction mixture for
2 h. The reaction mixture was cooled, acidified with 1N HCI and extracted

with EtOAc (2 x 100 mL). The organics were washed with brine (100 mL),
dried (Na;S0O,), filtered and concentrated in vacuo. Flash chromatography

25 on silica gel eluting with Hex:EtOAc (4:1) afforded the sub-title compound

(4.6 g, 46%).

'"H NMR (300 MHz, CDCLy) 8 9.95 (s, 1H), 7.72 (s, 1H), 7.52 (s, 1H), 7.40
(s, 1H), 6.60 (t, J.s = 71.1 Hz, 1H)



Hz, 2H), 7.15-7.48 (m 5H), 6.89 and 6.91 (t, JH F = 71.1 Hz, %&it’ﬁ‘%&
5.20 (s, 1H), 475485(m IH), 3.97-4.55 (m 6H), 210275(m "2

1. 05- 0.09 (s, 9H M5 (mz) 611 (M + 1){ (3

Zc1) (5 gt e CH(O—I)CJO) Aze- Pab( QcBU, Teoc) Pl kofiaeR)

Ph(3-Cl') (5- OCHF2) - (R) CH(OH) C( O) - Aze- Pap(Teoc) (0.051 g, 0.08 nmol; see step
(i x) above), was dissolved in 3 nL of acetonitrile and 0.062 g (0.5 muol)
of O cycl obutyl hydr oxyl am ne hydrochl ori de was added. The 25 m xture was
heated at 70C for 4.5 h. The sol vent was evaporated and the residue was

partiti one@mw. The aqueous phase was
extracted : . ; and the conbined organic phase
Vol d 0. dbAoutiERS 5-ftbidi5aiBhbE B I dntP A5 B2 B B iR (400

Mz, CD300ee s%%ﬁﬁaﬁe@ if mHJm?)(zoanLS) Wl c&ﬂ)ed td 028 (@RI n&ﬁkﬂg 5615 (m

2H), 6.88 (t aj or “r ot aner H m nor rota 5.18 (s, | H
naj or 5ot anmro)) ahd Jtﬂn(eshyllsﬂjf{ oyardde r(@t8ageRy, 9 mm6l) (werel addedi amft}ﬁ: r ot aner),
4.78 (m 1H mpjor rotanmer), 4.70 (m 1H), 4.50-4.30 (m 3H), 4.19-3.93 (m
3H), 2. 71Tgactipn mixturewaszalbwed ta Warm BHjqom tegperatute agd stiedsfor( m | H)
0.96 (m

1 9

Ph(3-0)( élg)cb_'gl“zt) r{nﬁg Qa& %P@alhfz"eo@&[}fr@i?édf‘ vaguo yielding the sub-title
Ph(3-d)( ( 4 08 mol ;
see step (‘E’W §&1%%;) &% %ﬁl 5%8 %%kao)fn %Oéga%ezowgwhhgof TFA. The
reaction Vgshéel peRcatidh B Qeesslefifi P m nutes. TFA was evaporated and the
resi due was pur| fied using preparative HPLC. The fractions of interest were
pool edpoand freeze-dried (2x), yielding 23 ny :

(v) PR(3-CD)(5-OCHF»)-(R,S)CH(OH)C(NH)OELt

Ph(3-C1)(5-OCHF,)-(R,S)CH(OTMS)CN (6.82 g, assume 22.3 mmol; see

step (iv) above) was added dropwise to HCVEtOH (500 mL). The reaction

mixture was stirred 15 h, then partially concentrated in vacuo yielding the
15 sub-title compound as a liquid, which was used in step (vi) without further

purification or characterization.

-

(vi) Ph(3 —CD(S-OCHF 2)-(R,S)CH(OH)C(O)OEt

Ph(3-Cl)(S-OCHFz)a(R,S)CH(OH)C(NH)OEt (6.24 g, assume 22.3 mmol;
20 see step (v) above) was dissolved in THF (250 niL), 0.5M H,SOq

(400 mL) was added and the reaction was stirred at 40°C for 65 h, cooled

and then partially concentrated in vacuo to remove most of the THF. The
reaction mixture was then extracted with Et;0 (3 x 100 mL), dred
(Na;S0Oy), filtered and - concentrated in vacuo to afford the sub-title
25 compound as a solid, which was used in step (vii) without further

purification or characterization.

(vii) Ph(3-CI)(5-OCHF,)-(R,5)CH(OH)C(O)OH
A solution of Ph(3-Cl)(5-OCHF;)-(R,S)CH(OH)C(O)OEt (6.25 g, assume
30 22.3 mmol; see step (vi) above) in 2-propanol (175 mL) and 20% KOH




15 (54% of the title conpound. MS(nfz)536(M 1)-; 538(M+l)+ H NVR (400 MHz; .
CD30D): 5 7.56 (d, 2H), 7.33 (m 3H), 7.15 (m 2H), 6.89 (t, IHn'aJZJBALGZU[lﬁ
rotamer), 6.86 (t, IH mnor rotamer), 5.18 (s, 1H major 20 rotamer; and m
1H m norwoovasss), 5.11 (s, 1H minor rotamer), 4.77 (m IHﬂWﬁjomzﬁsbt aner),
4.58 (m IH), 4.42 (m 2H), 4.34 (m IHmjor rotanmer), 4.15 (m IH ngjor
rotamer), 4.06 (m |H mnor rotamer), 53.97 (m 1H minor rotamer), 2.66 (m
I|H mnor rotaner), 2.52 (m 1H major rotaner), 2.33-2.25 (m 3H), 2.01-2.20
(m 2H), Y355 ) Y stikoda( Mot HbmBBEe- NV, (1R MdetiofCBAPM&ear bony!
and/ or am di ne carbons, rotaners) 5 172.4, 172.3, 171.9, 171.4,152.3 9
AUG 2005 Wﬁrﬂi]/lyﬂébbﬁBeerﬁEé&Eﬁliz&k%ﬁ?o 55rnExarmd>§t af i 3-propanol The

HHF2) - (R) CH(OH) C( O - Aze- Pab(CT;i%1 (1) % 5-OCHF2 - R CH OH C 0 -Aze-Pab
OH Teoc) rsmmlag@memgy e ,ee)naax(tafém)th @E;Q43 g, 0.24

see 1 was dlssolved in 9 nL of cetonltrile and
0 101 g @%ﬂ?ééﬁatﬁ 0@(‘%1 SANGRITARS BV WeBiies2 saldd Flathe ni xture
was hate at 70C,f or fi,] tered throu Lt ande orated.
e o3n o tdratnranty” ore s ohall RIS, D e b Bl Lo R BYEE T L 00

::ﬁ( \é\n tCI h??w_ g%ﬁ%kﬁf&g&w&g% Ea_bof the sub-title compound. The

Ph(3-d )(in%b’!ﬁ&)néﬂi G GhdrCd (s o Red-iPabh Rtre REIO A (18 nD) afkd B30 mol ; see
step (i) above), was dissolved in 0.5 nL of CH2C12 and 9 nL of i1s TFA. The

reacti on W&& m )hmd\@dxdlﬁeqbwadeétﬂ Herl. 6Dherprganes layEFAvasmseparategandt ed and t he

resi due was purified usi rati PLC hefractlons of interest were
pool ed and"-’{s 5@2@1@%@6 @%x p eg,(,\ﬁga E concentrate:d in vacuo to

10 afford the sub-title compound (32g,57% frorn steps (iv) to (vii)).

'] NMR (300 MHz, CD;0D) & 7.38 (s, 1H), 7.22 (s, 1H), 7.15 (s, 1H), 6.89
(t, Jus=71.1 Hz, 1H), 5.16 (s, 1H)

15- {viii) Ph{ 3-Cl)(S-OCHFg)-(R)CH(OH)C(O)OH (a) and Ph(3-CI)(5-OCHF;)-
(S)CH(OAC)C(O)OH (b) | )
A muxture of Ph(3-Cl)(5-OCHF;)-(R,S)CH(OH)C(O)OH (3.2 g, 12.7 mmol;
see step (vii) above)} and Lipase PS “Amano” (~2.0 g) in vinyl acetate (125
mL) and MTBE (125 mL) was heated at reflux for 48 h. The reaction

20 mixture was cooled, filtered through Celite® and the filter cake washed
with EtOAc. The filtrate was concentrated in vacuo and subjected to flash
chromatography on silica gel eluting ‘;Nith CHCl;3;:MeOH:concentrated
NH,OH (6:3:1) yielding the ammonium salts of the sub-title compounds (a)
and (b). Compound (a) as a salt was dissolved in H;0, acidified with 2N

25 HCI and extracted with EtOAc. The organic layer was washed with brine,

dred (Na,;SO,), filtered and concentrated in vacuo to afford the sub-title
compound (a) (1.2 g, 37%).

For sub-title compound (a)



(yield over two steps 62% of the title conpound. 20 M5 (mz) 482 (M - 1& ;
484 (M + 1)+ 'HNWR (400 MHz; CD30OD): b 7.58 (d, 2H), 7.33 (m 3H), 2248 i

2H), 6. 8§90 (b/yy3 maj or rot arrer) 6.86 (t, 1H m nor rotameggps@mhsses, |H
major rotamer; and m | H mnor rotaner), 5.12 (s, | H mnor rotaner), 4.77

(m | Hmjor rotamer),4.42 (m 2H),s5%#.34 (m | H major rotanmer), 4.14 (m
1H 25 major rotamer), 4.06 (m 1H mnor rotamer), 3.95 (m 1H mi nor

t . ..2.66 L H i { 2.5 ¢ 27
o el o EONSER Do MHE, ) BRA (5 GERn2 3D (o bt 100 Rbeb Sra00) <
bonyl ,and/ t 8 172. 4, 172 3, 172.0, g
(123” 3,0n{5£{31jj Orugogén?% ggﬂﬁﬁhﬂgop?:[rrfrs?oy 02657 56 Exanple 3
Ph(3- 0 ) (5- OCHF2) - (R) CH( OH) C( O - Aze- Pab
Ph(3-d ) (5-OCHF2) - (R) CH(OH) C( O) - Aze- Pab( Teoc) (0.045 g, 0.074 5 mmol; see

Exarrpl e 1Q1X>§)p§$9£@1?_€5 O@F%L@?H@#?%Q-%eq‘abgféo@nd al lowed to react for
1 h. dried from

wat er | geetlod Bdi]]uk@ntc{fl?/h(él-@l)@S@GH@"zI (RCH(OH)CH@)GHIt | & 4.4 memipund as its
TFA salt. 10 "H NWVR (400 MHz; CD30 rotamers: 6 7.8-7.75 (m 2H), 7.55-7.5
(m  2H), 5g¢ 38ep n{viliH, abayeor andt éiréﬂ)% Pap(Ea0q)m(saeH, internationadt pateny , 7. 19 (m

i or 1 ot ARERSEbas WO 00 4efbon e 5 S ey in' %@E’é%n%ﬁ?tebﬁqﬁas?& Crery
i or 1 ot Siled MyQP o )5 3 by G RO S & TER b PO MR, (1 T

Maj or ot &mtibn Wad btickBd ht BPCNEdFOZ Hﬁﬁ@fﬂiéﬁ at 308& eéﬂlpéraﬁlm%@% rotaner),
2.70 (m 1H, mnor rotaner), 2.55 (m 1H, nmgjor rotaner), 2.29 (m 1H,
10 additional 15 h. The reaction mixture was concentrated in vacuo and flash
chromatographed on silica gel (3 x), eluting first with CHCI;:EtOH (9:1),
then with EtOAc:EtOH (20:1) and finally eluting with CH,Cl;:CH;0H

(95:5) to afford the sub-title compound (1.0 g, 37%) as a white solid.

15 'H NMR (300 MHz, CD;0D, mixture of rotamers) § 7.79-7.85 (d, /= 8.7 -
Hz, 2H), 7.15-7.48 (m, 5H), 6.89 and 6.91 (t, Ju.r = 71.1 Hz, 1H), 5.12.and
520 (s, 1H), 475-4.85 (m, 1H), 3.97-4.55 (m, 6H), 2.10-2.75 (m, 2H), 1.05-,
1.15 (m, 2H), 0.09 (s, 9H)
MS (m/z) 611 (M + 1)*

20

(x) Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OcBuy, Teoc)
Ph(3-Cl)(S-OCHFz)‘(R)CH(OH)C(O)-Aze~Pab(Teoc) (0.051 g, 0.08 mmol;
see step (ix) above), was _dissollved in 3 mL of acetonitnle and 0.062 g
(0.5 mmol) of O-cyclobutylhydroxylamine hydrochloride was added. The
25 mixture was heated at 70°C for 4.5 h. The solvent was evaporated and the
residue was partitioned between water and ethyl acetate. The aqueous
phase was extracted two more times with ethyl acetate and the combined

organic phase was washed with water, brine, dried (Na,SO,), filtered and

evaporated. Yield: 0.054 g (95%).



major rotanmer), 2.15 (m 1 H, mnor rotaner) 13C -NWVR (100 MHz; CDBOZ(%@AU[S?UQS“
(carbonyl and/or am di ne carbons, 20 rotamers) 5 172.6, 172.5, 172

171.7, 167.0 M5 (nz) 465 (M- 1)-, 467 (M+ 1)+ Exanple 4

Ph( 3- A wW6-0aCHER) - (R) CH(OH) C O)-Aze- Pab( COCcPentyl ) 25 Torcr/ssshuordson of
Ph(3-d ) (5-0CHF2) - (RCH(OH) C(O) - Aze-Pab x TFA (74 ng, 0.13 mml; see

Exanpl e 3 above) and cycl opentyl chl or’#f orrnate (44 ng, 0.30 mmol) in

nmet hyl ene chloride (5 nL) was added ag. NaOH (0.5 nm., 2M | mmol). The

m xture was stirred at roomtenperature and the reaction was nonitored with
HPLC. After 2.5 hours, water was added 2 9 AUG 2005 WO 02/ 441-15

PCT/ SEO/O?@&IMQ74@OCMHE? ('J]D%’GD? DR 8. SR, ?Hﬁaﬂﬁﬁe 2HNC 7aIGRUS phase
was extracted tW| ce wth methyl'ene chlori e combi'ned’ organi ¢ phases
vere dri edHY VISfh, aHg, 6:88i ft] €H majwlrbtamerg,eds 86f(ty $H m@xidnyotdrgedl ori de,
then EtCAc). After renoval of the solvents in vacuo, the solid residue was
di ssol ved .18 &, WHtmejaaetamér)y 511@ (antHf meeweradained), t50161(1fnoﬂﬂi theotitl e
conmpound as a white solid. Yield: 33ng (0_,4% VS (m2§9579 M+ 1)+ EH NWVR
(400M#; €oBOBy), 478, (ng(bH pigjor tptarery, 400n{me D), 7 4:30-4;39 2H) ,

6.90(t, | t 5,19 , 1H, m

r ot agrer) 51§ng gr( %iﬂgj 71 ?o‘{34 ﬁf@f )1&-1)5’21%]( ?no{llro %L(7§ (ni’Hﬁ i nor et
4o/ B d 4. 45 2 4 35 | H, '

ot aner ). 4_21®%JS?HM@%£?“MH)LQW@H> & 1R minor rotamer) 3.

rot amer), t aner 4.06(s, | H mnor rotaner), 3.97(s,
I H, mnor rot arrer) 2.68(m | H m nor rot arrer) 2.52(s, 15 1H, mgjor
rotamer), 2.28(s, 1H, major rotanmer), 2.16(s, 1H, mnor rotaner), 1.90(m

2H), 1.77(xw) Ph Cl)(SG@Cri‘IFﬁ{fj)‘E)CH(OH)C(O) Aze- Pab(OcBu)
10 Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab(OcBu, Teoc) (0.054 g,

0.08 mmol; see step (x) above), was dissolved in 0.5 mL of CH,Cl; and

3 mL of TFA. The reaction was allowed to proceed for 60 minutes. TFA
was evaporated and the residue was purified using preparative HPLC. The
fractions of interest were pooled and freeze-dried (2x), yielding 23 mg

15 (54%) of the title compound.

MS (m/z) 536 (M - 1)"; 338 (M + 1)" ,
. lH-NMR (400 MHz; CD;0D): 8 7.56 (d, 2H), 7.33 (m, 3H), 7.15 (m, 2H),
6.89 (t, 1H major rotamer), 6.86 (t, 1H minor rotamér), 5.18 {s, 1H major
20 rotamer; and m, [H minor rotamer), 5.11 (s, 1H minor rotamer), 4.77 (m,
IH major rotamer), 4.58 (m, 1H), 442 (m, 2H), 434 (m, 1H major
rotamer), 4.15 (m, 1H major rotamer), 4.06 (m, 1H minor rotamer), 3.97 (m, |
lH minor rotamer), 2.66 (m, !H minor rotamer), 2.52 (m, 1H major
rotamer), 2.33-2.25 (m, 3H), 2.01-2.20 (m, 2H), 1.75 (m, 1H), 1.59 (m, 1H)
25 “C-NMR (100 MHz; CD;0D) (carbony! and/or amidine carbons, rotamérs)
5172.4,172.3, 1719, 171.4, 1523



13C NWR (carbonyl and/or am di ne protons; 100 WMHz): 6 173.6, 173.1,1  _172.6
170.3, 165.6 20 Example 5 Ph(3-0 ) (5- OCHF2)-(R) CH( OH) C( O) - Aze- Pab( Z3 3 A¥Rd00%
title ¢ nd was prepared according to the procedure d | .0 Exanpl e
4 above%gﬁf'ﬁﬁ"g from Ph(3-d ) (5- OCHF2) - (R) m(m)qO)-Azgfc“c'rﬁ%‘%ﬁ@zdﬁzA (73 ny,
0.13 mmol ; see Exanple 3 above) and 23, benzylchloroformate (35 ng, 0.21
nmol ). Additional purification by reverse-phase HPLC (0. 1M ammoni um
acet at e/ MeCN 40/ 60) was necessary. The appropriate fractions were
concent r atBd@mBiedacuo and extracted with Et QAc. Yiel d: 24mg (32% . 30 MS
A CTL SEO1/ 02657 58 EH NWMR
(400MHz; CEBODA-8~ 2 84, b A 347 O 8HY, 7.20- 7.10(m 2H), 6.90(t,
1H, major rotaner), 6.88(t, IH mnor rotaner), 5.18(dd, 1 H, m nor
rotamer), 5.18(s, 2H), 5.17(s, 1 H rotaner), 5.11(s, | H, rotaner),
4.78(dd, HHPHIBION(S-OCHE))(R)EH D) Az P3B(OH, Idocy®j or 5 rotamer),
4.15(s, | H—Tmgjor totamer), 4. ) H—m nor rotamer), 3.97(s, 1H, m nor
rot anes) , PR{BE1(5-QEHEy)(R)CHODENE(D)- 22e5R4ls(Tebl) (0dH48rg, 0.adamendl; 2. 27(s, 1
H, major rotanmer), 2.15(s, 1 H, mnor rotaner) 13C NVMR (carbonyl and/or
ani di ne pset Bxamplobilabovs),was dissalyed in 9 mipofacetqminle ask0d01@ Exanpl e 6

h(3- Q) (5; QCF3) - ~Aze-Pah x . TFA (i o
2N tr o) STLE (T B ORI AT BF EYdEsIarios 3y At | Bhe gixture was
3-trifluoponey %XV@%”%&J % 74! Gt Q}u%ugpl éélif%)aﬂcf' evaporated. The

crude product (0.145 g; 75% pure) was used directly in the next step

10 without further purification.

(11) Ph{3-CI)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab{OH)
Ph(3-Cl)(5-OCHF;)-(RYCH(OH)C(O)-Aze-Pab{OH, Teoc) (0.145 g, 0.23
- mmol; see step (1) above), was dissolved in 0.5 mL of CH,Cl; and 9 mL of

15 TFA. The reaction was allowed to proceed for 60 minutes. TFA was
evaporated and the residue was purified using preparative HPLC. The
fractions of interest were pooled and freeze-dried (2x), yielding 72 mg

yield over two steps 62% of the title compound.
P

20 MS (m/z) 482 (M- 1);484 (M +1)"
'"H-NMR (400 MHz; CD;0OD): & 7.58 (d, 2H), 7.33 (m, 3H), 7.15 (m, 2H),
6.89 (t, 1H major rotémcr), 6.86 (t, 1H minor rotamer), 5.18 (s, 1H major
rotamer; and m, 1H minor rotamer), 5.12 (s, 1H minor rotamer), 4.77 {m,
1H major rotamer),4.42 {m, 2H), 4.34 (m, 1H major rotamer), 4.14 (m, 1H

25  major rotamer), 4.06 (m, 1H minor rotamer), 3.95 (m, 1H minor rotamer),
2.66 (m, IH minor rotamer), 2.50 (m, 1H major rotamer), 2.27 (m, 1H
major rotamer), 2.14 (m, 1H minor rotamer)

YC-NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons,
rotamers) 6 172.4, 172.3,172.0, 171.4 152.3, 152.1



sulfuric acid (500 nL) at less than OC (ice-MeCH bath) was added a sol ution
of potassiumnitrate (31.3 g, 0.31 nmol) in sulfuric acid (200 mL), ZX%&£6 2085
m nutes. The resulting solution was stirred at 0OC for 2 hours, then warned
to roompenmpatst ure and stirred for 18 hours. The reacti oprcmes18@spour ed
into ice and the resulting acidic solution was extracted with EtOAc (5x).
The conbi ned organi cs were washed wit¥6 H 20 (I x), brine (2x), H2O0 (lx) and
brine (Ix), dried (Na2SO4), filtered and concentrated in vacuo to give the
crude sub-title compound (65.7 g) as a solid contam nated with HOAc. The
crude sub-title compound was di ssolved in EtQAc and tol uene 25 and

concent r aE@gmple Yacuo to give a HOAc free solid (58.4 g, 97% that was used
in the neXTg]gEE'p‘without further purification. '"H NVR (300 MHz, CDCI'3): 8

10. 10 (br Ph(3-CHIS- G, 4RICH(OH)E(®)Hye Fab60 (d, | H ) =2 He), 7.54 (dd;
1H J=7H, J= %ﬂz%r‘véi‘w)%zﬁvasm/ozsw 59 (ii) 2 -Amin o- 5
-trifl uon(r%Ch)dSi@GHfQ -éR}iGIﬁO'Fb)G{CBaﬁm-IP@.b('Bcoc) (0 045 g, 0.074

2- nltro 5-trifl uorgmet hoxybenzo Cld (56.8 g, 23 see step (i)
above)’ i nMERQY segob Gafﬁﬂi) \/ng‘)aél 10%33@/1@04‘?‘17 “@)3 “ﬂqeOf gl andhg sol ution

' vacuo TEid & eReet dbrdety EF g@g%@ﬁ%&gg@ apfghs SeibygRasbe8R 0l G Fhay
105 i e e N AR o VSR oA id MIBG00 M

CD3CD) : H J = =8Hz) 10
(i1 |) 2- Amrﬂpoﬁyd:ﬁﬁ 2§ OF3 k4l f | uor omet hoxybenzoic acid To a sol ution of 2
-amno- 5 -tri fluoronmethoxybenzoic acid (49.0 g, 0.22 nol; see step (ii)

above) in HOAc (1200 nlL) was slowy added sul furyl chlori de

10 'H-NMR (400 MHz; CD,0D) rotamers: & 7.8-7.75 (m, 2H), 7.55-7.5 (m, . -
2H), 7.35 (m, 1H, major rotamer), 7.31 (m, 1H, minor rotamer), 7.19 (m,
1H, major rotamer), 7.15 (m, 1H), 7.12 (m, 1H, minor rotamer), 6.89 (t, 1H,
major rotamer), 6.87 (t, |H, minor rotamer), 5.22 (m, 1H, minor rotamer),
5.20 (s, 1H, major rotamer), S5.13 (s, 1H, minor rotamer), 4.80 (m, 1H,

15 ‘major rotamer); 4.6-4.4 (m, 2H), 4.37 (m, 1H, major rotamer), 4.19 (m, 1H,
major rofamer), 4.07 (m, 1H, minor rotamer), 3.98 (m, 1H, minor rotamer),
2.70 (m, 1H, minor rotamer), 2.55 (m, 1H, major rotamer), 2.29 (m, 1H,
major rotamer), 2.15 (m, 1H, minor rotarﬁcr) '
BC-NMR (100 MHz; CD;0OD): (barbonyl and/or amidine carbons,

20 rotamers) 8 172.6, 172.5, 172.0, 171.7, 167.0
MS (m/z) 465 (M - 1), 467 (M + 1)"

Example 4
Ph@-CI)(5~OCHF;)-(R)CH(OH)C(O)-Aze-Pab(COOcPentyl)

25  To a solution of Ph(3-Cl)(5-OCHF;}){R)CH(OH)C(O)-Aze—Pab x TFA
(74 mg, 0.13 mmol; see Example 3 above) and cyclopentylchloroformate

(44 mg, 0.30 mmol) in methylene chloride (5 mL) was added aq. NaOH

(0.5 mL, 2M, 1 mmol). The mixture was stirred at room temperature and

~ the reaction was monitored with HPLC. After 2.5 hours, water was added



(41.8 g, 0.31 nol). Gas evolution was observed. The resulting 15
het er ogeneous ni xture was stirred at roomtenperature for 1 h. Addit4 2AHb 2005

HOAc (3%&)41}{\@5 added to aid stirring, followed by sul Lgrnékoﬁq}lﬁofri de in 5

mL portions uniil the starting material was consunmed base anal ysi s.
The reaction was concentrated in vacug to give solids that were flushed on
a rotary evaporator with EtQAc (2x) followed by Et20 (I x) to 20 renove the

HOAc. The resulting . solids were further dried to give the HCl sglt of the
crude subanfiihe e phases oters Sijpame/e?, afuGRUs PR VaS EREACHEx( step

s AR B 5 ) '
0, assunt S A Pt AL bR B U A SRR ) s

added 30 AGNrHEMdvADP @ The solREs O 9afidsheisbld resduefwaolitsved ikhe di oxane
2 9 AUG 2005 WO 02/ 44145 PCT/ SE01/ 02657 60 sol uti on was cooled to | ess than

0C (i ce- Mp@teibadebinitrile smidufreeze-dfied sodifford the rtitleecqripoind) as @. ®Eiteol ) in H2O0
(250 nL) was added over 15 mnutes via an addition funnel. The resulting
sol uti on §@éd.stYiglded3mg(4450) ni n. Hypophosphorous acid (221.5 mL of 50 wt%
in H0, 291.2 g, 5 2.20 nol) was added slowy via an addition funnel. The
solution was stirred at OC for 1.5 hours, then warnmed, to roomtenperature

(gas evoMégtIgl@ngifand stirred for 18 hours. The crude sol _tIJ_thieon was

transferr _ éparating funnel and extracted with Et20 (4x). The
conbi ned QEQNMRS(WI—@ﬁCESO%:VBWU@GPeH{ a3CE8 (X ) sH)The.2basi ¢ 10

aqueous | ayer was cautiously aci'dified wth %N HC1L and extracted with
CH, Cl® ( 3X)L1(fMhe2 )2 619D (X t Hactajoreratanier)p d6 @NE2 SM) miniort evteshesnd
5.19(dd, 1H, minor rotamer), 5.18(s, 1H, major rotamer), 5.13(m, 1H),
5.11(s, 1H, minor rotamer), 4.78(dd, 1H, major rotamer), 4.45(m, 2H),
4.35(m, 1H, major rotamer), 4.16(s, 1H, major rotamer), 4.06(s, 1H, minor
rotamer), 3.97(s, 1H, minor rotamer), 2.68(m, 1H, minor rotamer), 2.52(s,
t5  1H, major rotamer), 2.28(s, 1H, major rotamer), 2.16(s, 1H, minor rotamer),
1.90(m, 2H), 1.77(m, 4H), 1.61(m, 2H) N
BC NMR (carbonyl and/or amidine protons; 100 MHz): & 173.6, 173.1,

172.6,170.3, 165.6

20 Examgie 5
Ph(3-Cl)(5-OCHF)-(R)CH{OH)C(O)-Aze-Pab(Z)
The title compound was prepared according to the procedure described in
Example 4.above starting from Ph(3-CI}{5-OCHF;)-(R)YCH(OH)C(O)-Aze- -
Pab x TFA (73 mg, 0.13 mmo!l; see Example 3 above) and

25 benzylchloroformate (35 mg, 0.21 mmol). Additional purification by
reverse-phase  HPLC (0.IM ammonium acetate/MeCN 40/60) was
necessary. The appropriate fractions were concentrated in vacuo and

extracted with EtOAc. Yield: 24mg (32%).

30 MS (m/z) 602 (M + 1)*



concentrated in vacuo to give the crude sub-title conpound (26.5 g, 46%
from3-trifluoromethoxybenzoic acid) as a solid that was used in the next
step without further purification. 15 'H NWR (300 MHz, CD30D):-5 7. 982 &8 7005
1H), 7.83 (s, 1H), 7.58 (s, 1H) (v) 3-Chloro-5-trifluoronethoxybenzyl

al cohol W8 ¥+8df uti on of 3-chloro-5-trifluoronmethoxybenzddk€I/ak)1@92692. 5 g,

20 93.5 mmol ; see step (iv) above) géanhydrous THF (1200 nL) under a N2

at nosphere at roomtenperature was ad@®ed a sol ution of BH3THF conpl ex (140
m. of 1 Mln THF; 140.3 mmol ). The solution was refluxed for 2 h, <cooled to

room terrpeII-EltNmm{ qA00MHz;r €1DfOD):18 RGNS, 28DerLhBd . 2alth| CﬁH) y7. ZVEI-t h H20 and
concentrated in vacuo to renove nost of the THF. The 25 residue was dil uted
wi th Et OAC/. H¥{an,t Hé{)orfga(&ﬁtcslﬁverneajmgh@mw,t 9. 8%(t.nd H,( 3minor dratameiNa2S04) |

T3 SR B T
N0 2000 WL 3 T R b, $OHR OB Wy T2
S L I b o T 1 5, 20

(13.1 g, 1@B. hiftvP! dotafer) 2dT66(m S| 1GIM YnidbA @t&)ﬁét)ngg 519as mlolmﬁ bPn was
observed) . The resul ti ng solution was stirred at -78C for 15 mnutes A

sol uti on obtader)|202 Ys5HH] mafdnrotaned bk §EedHy Imaoc sbtEm¢)1. 2 g, 93.6 ol ;
see step (Ié) abgve) in to CH2Cl 2 (200 m_% was, added vi_a an addi t| on funnel
over a peri‘odV¥R isafh?ﬂﬁhtaéﬁvorrﬁ@l@%lﬂf? ot OB His &li7Bsdl &1, 78C for 40

mnutes angd, ¢ 170.5, 164.9

10

Example 6
Ph(3-Cl)(5-OCF;)-(R)CH(OH)C(O)-AZE:-Pab x TFA

(i) 2-Nitro-5-trifluoromethoxybenzoic acid

15 To a solution of 3-trifluoromethoxybenzoic acid (49.0 g, 0.24 mol) in
sulfuric acid (500 mL) at less than 0‘5C (ice-MeOH bath) was added a
solution of potassium nitrate (31.3 g, 0.31 mol) in sulfuric acid (200 mL)
over 20 minutes. The resulting solution was stirred at 0°C for 2 hours, then
warmed to room temperature and stirred for 18 hours. The reaction was

20 poured into ice and the resulting acidic solution was extracted with EtOAc
(5x). The combined organics were 1q'.f‘ashed with H,O (1x), brine (2x), H,O
(1x) and brine (1x), dried (Na,SO,), filtered and concentrated in vacuo to
give the crude sub-title éompound (65.7 g) as a solid contaminated with
HOAc. The crude sub-title compound was dissolved in EtOAc and toluene

25 and concentrated in vacuo to g'ive a HOAc free solid (58.4 g, 97%) that was

used in the next step without further purification.

'"H NMR (300 MHz, CDCly): & 10.10 (br s, 1H), 8.02 (d, 1H, J = 8 Hz),
7.69 (d, H, /=2 Hz), 7.54 (dd, 1H, /=2 Hz, /= 8 Hz)

30



Dl PEA (60.5 g, 468.0 nmol) was added via an addition funnel over 10 2. 6
m nutes. The resulting honbgeneous solution was stirred at --78C for lq%U 2005

hour s, rired to roomtenperature and stirred 18 ho E{) ude 15
sol uti OW@IQZSN@(%:HCEMI‘&'[ ed in vacuo, the residue diluted \H/l\nkt%ﬁE @&g{ and

washed with H2O (Ix), 2N HC (1x), bggne (Ix), aqueous NaHCOB (Ix) and brine
(I'x). The organics were dried (Na2SO4), filtered and concentrated in vacuo
to give tle,e irude sub-title cqnpound (19.9 g, 95% which was used in the
next st ep (W 2Hfbming-gririfuoromethoxyhenzoic agid “H NVR (300 MHz, CDC13): 5 10. 00

(s, | H,7.83 (s, | e | 7:581 (5, } vi i ,
b3 o) ( SochRalition of niteirtfyosbiletnorbogtzit aciq 366, 0.23 mol

3-chl oro- 2ad Eiafyl 100 S step (Vi)
abovey i n e B BB A R S b A1 3P B A T, )i

tri met hyl sésupting yelotige W fTughedwith Hfdr)S. hAfiltered thkdugh Qalitd® @edfor 1.5
hours, and at roomtenperature for 2 hours, TLC analysis showed only the
startihg neneniated ZniZuads gidtithe qrode Swntitie sengmound (49.7 ge98%aasi on
proceeded (over 30.0 g of Znl2 was added in total),_ After 2 9 AUG 2005 WO
02/ 44145 P&MSthgt wasossrd ighe pextsterywithopbBirthes pyaiiatioa- for 18 h, the

reacti on was quenched with water and the organics were separated. The
organi cs were dried (Na2SO4), filtered and concentrated in vacuo to give

th del ' 27 75 g | iy g d
wl thout T UFTTAR (100 SREERCAROTHZE TiaQm Sl TR B 1897 5%
7.28 (s, (NH,U2%Ws 1H, 5.49 (s, IH, 0.38 (s, 9H) (viii) ‘
Ph(3-Cl )( -CI:IfS)-(R,S))CH(C]-l)C(O)C]-I '

10

(1i1) 2-Amino-3-chloro-5-trifluoromethoxybenzoic acid

To a solution of 2-amino-5-triflucromethoxybenzoic acid (49.0 g, 0.22 mol;
see step (i1) above) in HOAc (1200 mL) was slowly added sulfuryl chloride
(41.8 g, 031 mol). Gas evolution was observed. The resulting
15 heterogeneous mixture was stirred at room temperature for 1 h. Additional
HOAc (300 mL) was added to aid stirring, followed by sulfuryl chlonide in
5 mL portions until the starting material was consumed based on 'IZLC’
analysis. The reaction was concentrated in vacuo to give solids that were
flushed on a rotary evaporator with EtOAc (2x) followed by Et;O (1x) to
20 remove the HOAc. The resulting solids were further dried to give the HCl
salt of the crude sub-title compound (60.5 g, 94%), which was used in the

next step without further purification.

'H NMR (300 MHz, CD;0D): & 7.72 (s, 1H), 7.44 (s, 1H), 7.22 (s,

25 exchangeables)

(iv) 3—.Chloro-S-triﬂuoromethoxybenzoic acid

To a solution of 2-amino-3-chloro-5-tnifluoromethoxybenzoic acid (60.5 g,
assume 0.22 mol; see step (i) abbve) in 1,4-dioxane (1000 mL) was added
30 6N HCI (750 mL). Some organics oiled out of solution. The dioxane



to A suspension of Ph(3-d)(5-0CF3)-(R S)CH(OTMS)CN (27.7 g, 85.6 mmol; see
step (vii) above) in concentrated HJ (300 nL) was refluxed for 3 oI ABG 2005
The resulting brown heterogeneous nmi xture was cooled to roomtenperature
and ext raotoedsmfth Et 20 (2x). The initial organics were pgt/sBEt@esw th 2N
NaOH (2x), then the basic layer was 15 acidified with 2N HCI and extracted
with Et20. The Et20 was dried (Na2S@), filtered and concentrated in vacuo
to give the crude sub-title conmpound (4.9 g, 21%. TLC analysis of the

nitial OrGAMdS wROUGHelNG. 18 ! DT (UBMIMBaA L | 14 sBhftRENLeS the

basic extraction/acidification was repeated uslng OHto ford

addi ti onalsodiumleniside- (132 g7 cOagomat) &9 HA 280 Al wadldddedabysd $50f the

initial organics showed the sub-title conpound was still present so the
or gani cs vematadr viedar( RddSon) flam!l:l cﬁmwmﬂ@:&gdolmlmm& storegi Yer 4he sodi um -
salt of the sub-title conpound 3. g).as an oil. The salt was then

re- di ssol Vi i FlERoRhasRBOTaYS éﬁléafﬁ 255 ki dhfff@dw\?%t w He o293 rd Swashed wit h

b Th | 25 d t d th t ted

oharcodl | 2AE TP RovEn Bl SRMITofe an B CBRRSTal 3¢ SOLECOORED ot ve the
d b cqasgo 4 2 t th

(r:ura)ljt estsgp I(/\I,ih{tehout tfﬁld l('%rulrlg ﬁsggpfgn\@arﬂéﬂwgqjgggl I&Eél&) @b%ﬁgi)l 9 53e(s

114), 7. 38vbRitiohHbbsetved) @ﬁd dtibred 3P BB 2dufs, Th& c?ruﬁe%é@uﬁ@ﬂ%w 02/ 44145

PCT/ SE01/ 02657 63 (ix) Ph(3-0l)(5-OCF3)- (R) CH(OH) C(0) OH (a) and.

Ph(3-Q ) (Sra0ckaled i 9 Gepmatng( Oywel (and A:xmaxteulr witf ELO (4x). The

Ph(3-d)(5-CCF3)- (R S)CH(OH) C(0)CH (7.7 g, 28.5 nmol; 5 see step.(viii)
above) an@ombybOREIMyEHRE e{cgage@)wnthh ey MG@) (3%hd T\henk}451%1cet ate (50

'ht ough CERFTBEr PYBRAEN S LY AEHEE auhBaoly P! BRT ety With 111t ere
CH,Cl; (3x). The CH;CL extracts were dried (Na,S0Oy,), filtered and :
concentrated in vacuo to give the crude sub-title compound (26.5 g, 46%
from 3-trifluoromethoxybenzoic acid) as a solid that was used in the next
step without further purification.

15
'H NMR (300 MHz, CD;0D): 8 7.98 (s, 1H), 7.83 (s, 1H), 7.58 (s, 1H) i

(v} 3-Chloro-5-trifluoromethoxybenzyl alcohol

To a solution of 3-chloro-5-triflucromethoxybenzoic acid (22.5 g, |
20 93.5 mmol; see step (iv) above) in anhydrous THF (1200 mL) under a N,
atmospherc at room temperature was added a solution of BH;*THF complex
(140 mL of 1M in THF; 140.3 mmol). The solution was refluxed for 2 h,
cooled to room temperature and stirred for 18 hours, quenched cautiously-
with H,O and cpncentrated in vacuo to remove most of the THF. The
25 residue was diluted with EtOAc and the organics were washed with brine
(3x), dned (Na,SO,), filtered and conéentrated in vacuo to give the crude
sub-title compound (21.2 g, 100%) as an oil that was used without further

purification.



Et OAc. The conbi ned organics were concentrated in vacuo. Flash 7
chromat ography on silica gel eluting with CHC13: MeOH: concentrated 10 l%l-%@-w%
(6:3:1) rded a mxture of the ammonium salts of sub-ty ound (a)
and sub-v?ﬁf)tt)?éﬂgbrrpound (b) (6.7 g) and a pure sanpl e of tﬂfgéﬂ/ﬁggnﬁrﬁéﬁ?um salt
of sub-title compound (a) (1.2 g) witdy less than 95%e.e. The respective
fractions were dissolved in Et20 and washed with 2N HCl (1x) and brine

(o by | PN TR Mo, £ B SR E 2N BBt P Y Vor 2 Then

separatel y_r } bt e the resolution conditions and re-purified as
necessar yﬁ/i@i%@%ﬁr&gr&ghy on silica gel eluting with

CHC13: MeCH: concentrated NHAOH (6:3:1 or 75:20:5 or 145:45:10) as needed.
The purified sub-title conmpound (a) was acidified with aqueous 20 HCl or

aqueous ci¥1)ilcCatord- i Mioromdthox yinzakighydbe ammoni um salt of sub- title
conpound (b) 'Was used w rhout characterrzation. For sub-title conpound (a)
1H NVRS ( 3@0sorizionGHREIONISO $16.158 263.91mmo]) ih sghydrous QBLCl7 (AW ) | H), 25
5.23 (s, 1H) E3C NWR (75 Mz OD]) .S 174.9, 150.9, 145.4, 136.3, 126. 8,
122.0, 1Mgsecooled tg —78Co Qscaﬁg shlopgs (V.1 2)10330 mmplhwesoablsd wo

02/ 4414 PGT/ SE0L/ 02657 64, (X)) Ph(3-C)(5-,0CF3) .( 0).- Aze- Pab( Teoc) A
sol uti on 8%@%(%‘96 e ?VI%WBW‘UY&%(QBW%Q %l%'ﬁ'%?l%g ﬁﬂ@%’;‘m see step
(i x) abov I Ry (-40_ upder 3 en at e _ leed to 0OC. To
t he sol ut F%irsl \%/g?ggdc?gd I?Lg%zeﬁgabl(f}e@?:édt?%_. 46gg®%ﬁg&54oprrﬁglc§l?&§ofl i di ne
(0.82 g, friffiforsedthoRyttnzyBakRohdl 881.9.g, 3304 mnwl) see step (v) above) in

- 10 CH;Cl; (200 mL) was added via an addition funnel over a period of 15

minutes. The cloudy solution was stirred at -78°C for 40 minutes and
DIPEA (60.5 g, 468.0 mmol) was added via an addition funnel over 10
minutes. . The resulting homogeneous solution was stirred at ~7S°C for 1.5
hoﬁrs, then warmed to room temperature and stirred 18 hours. The crude
15 solution was concentrated in vacuo, the residue diluted with EtOAc and
washed with H,0 (1x), 2N HCI (1x), brine (1x), aqueous NaHCO; (1x) and
bone (1x). The organics were dried (Na,SQ,), filtered and concentrate:i in
vacuo to give the crude sub-title compound (19.9 g, 95%) which was used
in the next step without further purification.
20_ | | |
'H NMR (300 MHz, CDCl;): § 10.00 (s, 1H), 7.83 (s, 1H), 7.66 (s, 1H),
7.51 (s, 1H)

(vi1) Ph(3-CD)(5-OCF;)-(R,S)CH(OTMS)CN

25 To a solution of 3-chloro-5-trifluoromethoxybenzaldehyde (19.9 g,
88.6 mmol; see step (vi} above) in CH,Cl; (600 mL) at 0°C was added Znl,
(1.4 g, 4.4 mmol) and trimethylsilyl! cyamide (9.7 g, 97.5 mmol). After

stirring at 0°C for 1.5 hours, and at room temperatire for 2 hours, TLC
analysis showed only the starting material. Znl, was added portion-wise

30 until the reaction proceeded (over 30.0 g of Znl, was added in total). After



The solution was stirred at OC for 2 h, warned to room tenperature and
stirred 18 hours,.. quenched with water and concentrated in vacuo. T:Eg' :
residue was diluted with Et OAc and washed with H20O (I x), aqueous Na b 2005
(I'x), aqueous citric acid (Ix) and brine (Ix), dried (Na2S™), to filtered
and conc¥fte/dtidd in vacuo to give the crude sub-title corf8GuskE81/02687 ash
chromat ography on silica gel (2x) eluting with Et QAc: MeOH (30:1) then
CH2C12: MeOH (93:7) afforded the sub-t% 1 e conmpound (0.73 g, 43% as a
crushable foam 15 'H NWR (300 MHz, CD30D, conplex m xture of rotaners): S

7.78-7.82 S(tﬁﬁn_gi%lﬁ,rodm%eﬁl dture! fo987h e CBActR) waP qdonded withGvatss | H), 5. 22

and 4.79 (m 1IH), 3.92-4.58 (m 6H), 2.20-2.76 (m 2H), 1.04-1.13 (m 2H),

0.08 (s, %id thé qrghmps 6@6re epardjed{ 2ZDhe >arganics were dried (Na,SOy),

Ph(3-d) (- OCF3) - (HIELCH(O—I) C(Q)-Aze-Pab Trjfluoroacetic acid (1. Orrl_c? was added
to a stirridiiered etndacencanduited in susicuei tongize the crude sub-title compoun ‘
Ph(3-d) (5 3)- CH - Aze- Pab(Teoc) .(101 ng; . 160 nol; see step (Xx)
above), i 12 tW@ﬁa%gm“%g"(WSW)*SQVF%@“EWII@‘H@N%@%W%S removed after |
hour. After 1.5 hours at roomtenperature, 25 acetonitrile (30 nL) was added
and thd sol vents were carefully renoved under reduced pressure. The residue

was di ssoll'yern n Ik r fo the title
conmpound agme{l\gﬁDg\gﬁ?.’ @%@?&2329)7424%9%}0]% ?sﬁég%)m.%(s(zqgfﬁbﬁ%t%o% VO
02/ 44145 RETIME@3®269H)65 ' H NVR (300 MHz; CD30D): (conplex due to

di astereonmers/rotamers): S 7.70-7.80 (m 2H), 7.45-7.58 (m 3H), 7.24-7.38
(m 2H), 5.26 (s, 1H), 5.17 (m 1H, mnor rotaner), 4.82 (m 1H, mgjor

rotamer), ,4.35%-4,6 3 4 jor rotamer), 3.92-4.12 (m 2H,
m nor rotéﬁéSM@gﬂﬁ;@@M), 2.55 (m 1H, major rotaner),
2.30 (0 W fALOAsion of Ph(3-CH(5-OCF)-(R,S)CH(OTMS)CN (277 g,
85.6 mmol; see step (vii) above) in concentrated HCl (300 mL) was
refluxed for ‘3 hours. The resulting brown heterogeneous mixture was
cooled to room temperature and extracted with Et;O (2x). The initial |
organics were extracted with 2N NaOH (2x), then the basic layer was
15 acidified with 2N HCI and extracted with Et;O. The Et,O was dred
(Na,S0,), filtered and concentrated in vacuo to give the crude sub-title
compound (4.9 g, 21%). TLC analysis of the initial organics showed thg -
sub-title compound was still present so the basic extraction/acidification
was repeated using 6N NaOH to afford additional crude sub-title compound
20 (2.8 g, 12%). TLC analysis of the 1nitial organics showed the sub-title
compound was still present so the organics were dried (Na,SO,) and -
concentrated in vacuo to give the sodium salt of the sub-title compound
(18.3 g) as an oil. The salt was then re-dissolved in Et;O and the organics
acidified with 2N HCI and washed with brine. The resulting organics were
25  dned '(NaZSO‘;), treated with activated charcoal, filtered through Celite®
and concentrated in vacuo to give the crude sub-title compound (14.3-g,

62%) as a solid that was used in the next step without further purification.

'H NMR (300 MHz, CD;0D): & 7.53 (s, 1H), 7.38 (s, 1H), 7.29 (s, 1H),
30 5.23 (s, 1H)



rotanmer), 2.16 (m | H mnor rotanmer) 13C NVR (100 MHz; CD30D): (carbon
and/ or ami di ne carbons, rotaners): 5 173.7, 173.4, 173.0, 172.8, 1@89 AU@INUS
Exarrpl e \(,OPgm i& ) (5- OCFS) R) CH( OH) C( O) - Aze- Pab( Owe) HAT;r,H,gémmgﬁ.ﬁ,o 19

was added to a stirred ice/water-cool ed solution
Ph(3 a)(5-CCF3)- (R CHOH) (O OH (39 gg; 0.14 mol; see Exanple 6(ix)
above) in DVF (3nL). After 30 mnutes, a solution of H Aze 15 Pab(Owe) x
2HCI (69 ng; 0.21 nmol; see international patent application WD 00/42059)
and 2,4,6-collidine (0.080 mL; 0.58 nmol) in DWF (1.5 nL) was added. The
reaction nj I t allowed to
rise sl ow ﬁm&ﬁ@mua%@@ﬁﬁ?@e‘\daggg'ﬁﬁﬂggggﬁld t he crude
product Wa@@ﬁqg“*@@@Q gi)everse--phase 20 HPLC (acetonitrile: 0. I M aq.
anmoni um a ~ after freeze drying the appropriate fractions,
the title pommeupd of Ph(IWHGIACRF(R,JOHIOH)EXO)OH (9.7 2861 §13 (M-
1)-, 515 (M+ 1)+ 25 I(—|NI\/?:§8 @mschg )@{8)7 9§ ﬂ% 53 (d, 2H),
7.27 (ts 1$©est€p Zﬁllloda,boﬂb}) andlipas(etPS I“Ak@lanc?’ 03].8(g) mZMTBB (IUO(mL)I H, 4.92
(s, I H, 3H) , (m 2H) , 9 (m 1H) 3.87 (s,
3H), 2.58 erﬁ vmol acetthaﬁ%mm Pips :rsycesim Q0f§5fcwn%6 h@DBs)D)ThE(x@a@myl and/ or

di b 5 16 6. 44145 PCT/ SE01/.02657 66
ETan{)In: ga‘lryﬁggl%%’@d @;ﬂh@gg%slgpugﬁkégl}tg% ﬂvg Ttﬂt Hashed gt per f or med
in a 96- ongbb TR %E&%Ifned-rooréﬁxlu& w@rec%'ah@éﬁkﬂgdaﬂw ARRLIOPT 1AL, amount  of

O substituted hydroXyl'amne
chromatography on silica gel eluting with CHCl;:MeOH:concentrated

10 NH4OH (6:3:1) afforded a mixture of the ammontum salts of sub-title
compound (a) and sub-title compound (b) (6.7 g) and a pure sample of the
ammonium sait of sub-title compound (a) (1.2 g) with less than 95% e.e.
The respective fractions were dissolved in Et;O and washed with 2N HCI
(1x) and brine (1x), dried (Na,SOq), filtered and concentrated to give the

15 corresponding carboxylic acids (6.7 g and 1.1 g‘respectively). These
fractions were then separately re-submitted to the resolution conditions and

- re-purified as necessary via chromatography on silica gel eluting ;vithr
CHCl;:MeOH:concentrated NH,OH (6:3:1 or 75:20:5 or 145:45:10) as
needed. The puﬁﬁéd sub-title compound (a) was acidified with aqueous

20 . HCI or aqueous citric acid prior to further use. The ammonium salt of sub-

title compound (b) was used without characterization.

For sub-title compound (a)

'H NMR (300 MHz, CD;0D): § 7.53 (s, IH), 7.38 (s, 1H), 7.29 (s, 1H),
25 5.23 (s, 1H) |

C NMR (75 MHz, CD;0D): & 174.9, 150.9, 145.4, 136.3, 126.8, 122.0,

120.6, 118.9,72.9 '

MS (m/z) 269 (M - 1)

30



(specified below, all of which are cormmercially available or were prepared .
using well known literature procedures) was added a sol ution of Ph(i-%wf(@%
OCF3) - (R CH(OH) C(O) - Aze- Pab(Teoc) (10 ng; 17 nol; see Exanple 6(x) above)

i n acet omotoeisdi@s (1.0 nL). The bl ock was seal ed and t he reamIy$Bawvoics? m xt ure
was rotated overnight in an oven at 60C. After cooling and filtration, the
solids were washed with acetonitrile 3 x 0.3 nL). The conbined liquid
fractions were concentrated in a vacuum centrifuge. The residue was

partitionqpﬁ M SVBESTY. ﬁ{@ -?JZQM* ?%te(OA m).. After

li qui d-|i3u?d—mm§%g@—crg—@s%e®—emm , - s filtered through 15 a
col um of AfsdnamH bf PEM-G"Q(ISGOO@?-@R)@[-I(OI-@@(ODOHS (WB%,%.UE'mﬁRﬂ’;t ate, the
conbined filtrates were cohcentrated in a vacuum€entrituge.. Deprotection
was per f orsgedtdyy (dditiaveh iaf DivEF (#Demé ) alndet i dl@itrOgdn mtthosptrnel was '
trifluroacetic acid (0.3 nmL). After stirring at roomtenperature for 3
hours, th&ogtEdyeémt®ECnerEo ribaosadtipn Wa%lﬁd.deth-AéQiRﬁléTm pb#b6i gi oned 20

T OSBRI AT L]
SN L SIS vl difted BE oECTTodh " Ban: 318 A6 PR R,
i sopr opang{i{reat £§ h%ﬁés%)%ﬁngﬁka \Lgh YeeMaRnab éérﬁraé@tfltiﬁrvcf DVl .0f the 25

solvents I n vacuo the's residue was transterred to a 96-well plate using

acet oni tr idstcdh@ndvaet fylutat avigh EEI®AEI b IwaheiewemIp A 1x] hageeduéent s wer e
evaporated in a vacuumcentrifuge to afford the followng title conpounds:
Ph( 3- O ) ( NaBiE0) -(( R), CHj @S| Ot eidzeidd bk )0snd- Brins- (W), doedzGVaS0.R9 AUG 2005
WO 02/ 441 PCT/ SE01/ 02657 -7, (from 3-[ (am _nooxy) et hy| J -5-net hy| i soxazol e x
HC1 (18 mfi‘ tegeds and gRBEsYtratefl ggvackosimgies iy crids subSlesopmpiad.1) +) ;

Ph(3- Q) (P oot ShQAnicd Gl Ry [ulikng Wit HOXd:Me0H (30:1)
then CH,Cl;:MeQH (93:7) afforded the sub-title compound (0.73 g, 43%)

as a crushable foam.

15 'HNMR (300 MHz, CD;0D, complex mixture of rotamers): & 7.78-7.82 (d,
2H, J = 8 Hz), 7.25-7.54 (m, SH), 5.25 and 5.16 (s, 1H), 5.22 and 4.79 (m,
1H), 3.92-4'.58-(m, 6H), 2.20-2.76 (m, 2H), 1.04-1.13 (m, 2H), 0.08 (s, 9H)
MS (m/z) 629 (M + 1)° |

20 (xi) Ph(3-CI}(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab
Trifluoroacetic acid (1.0mL) Was added to a stirred ice/water-cooled
solution of Ph(3-CI{(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(Teoc) (101 mg;
160 umol; see step (x) above), in methylene chloride (10 mL). The cooling

bath was removed after 1 hour. After 1.5 hours at room temperature,
25  acetonitrile (30 mL) was added and the solvents were carefully removed
under reduced pressure. The residue was dissolved in water and freeze .

dried to afford 90 mg (92%) of the title compound as its TFA salt.

MS (mv/z) 483 (M - 1) ; 485 (M + 1)



(from 3-[ (arni nooxy)nethyl] pyridine x 2 HC1L (19 ng; 96 nol).

g (50%

(M5 (mz) 592 (M + 1)+};

Yield: 5 5.

23 AUB 2[]05

Ph(3 d ng) OCF3)- (R CH(OH) C(O) - Aze-Pab(G Bu) (fromOi sobut h%droxyl am ne

x HA

441440 ol ). Yield: 4.4 ng (45%. Ms (mz) 53FT(

)

Ph( 3- CI)(5 OCF3) (RCHOH C(O-Aze-Pah(OEt) Fo (fromOethyI hydr oxyl am ne

x HCl (14 ngy; 140 nol). Yield: 4.04 (429 . MS (mz) 529 (M+1)+):

Ph(3- Q) (p - OCF3 R) CH O - Aze- Pab( OB f Ob | hyd |
5 D St dacmtidian: ) .

nyar oxyl o el RO, 2A0s T3-S (61 JEON S 38 (b, 60 Bt KB, G 7) 563 (M +

HC1 (17 nif

il gxi’f‘(fwihi5m@°%5?99¢rﬁéﬁ“%‘%9 E&?W%ai%? égmgr) 2543 v Sk

tyl
(mz) 555

(OM[JZr [12;% r|f Lforo%m%?ﬂﬁé%enoi%—{b?ﬂﬁ%dr oxy %ﬁ,ﬁgg{%ﬂ}éﬁ%‘gi 3))93(%?;‘1.

Yield:s 6. 52

Ph( 3- 01)(5 OCF3) (R) CH( ab(OBn (4-CL)§ 2

#6%am (2”5?)(1@8% Mid)ot) rotamer), 2. 30(§m 1H, major

0- (4- chl aoedired)y? )iey(ek, o) mmcrra'orarh@) (16 ny; 82 mol ). i eI d: 3.47 ny

(29% n 625 (M + 1)+);
(o) aié CHOR (Sl GDUP)lsecmy. ey aidns carbors,
(369 MBOHM %ﬁ% %@?3{ aLRe, 175'%, 1585 ™ g

Ph(3-d ) (5- OCF3) (R) CH( OH) C( O) - Aze- Pab( OBn(2-Br)) 29 AUG 2005 WD 021- 44145
PCT/ SE01/ 02657

10

15

25

30

Example 7 .
Ph(3-Cl)(5—OCF;);(R)CH(OH)C(O)-Azc-Pab(OMe) _
HATU (71 mg; 0.19 mmol) was added to a stirred ice/water-cooled solution
of Ph(3-C1)(5-OCF;)-(R)CH(OH)C(O)OH (39 mg; 0.14 mmol; see Example
6(ix) above) in DMF (3mL). After 30 minutes, a solution of H-Aze-

Pab(OMe) x 2HC1 (69 mg; 0.21 mmol; see intemational patent application
WO 00/42059) and 2,4,6-collidine (0.080 mL; 0.58 m:ﬁol) in DMF

(1.5 mL) was added. The reaction mixture was left overnight and the

temperature was allowed to rise slowly to ambient. The solvents were
removed In vacuo and the crude product was purified using reverse-phase
HPLC (acetonitrile: 0.1M aq. ammonium acetate) to afford, after freeze
drying the éppropriate fractions, the title compound (61 mg, 97%) as a

colourless solid.

MS (m/z) 513 (M - 1), 515 (M + 1)*

'H NMR (500 MHz; CD;0D): & 7.97 (bt, 1H), 7.53 (d, 2H), 7.27 (¢, 1H),
7.22 (d, 2H), 7.19 (t, 1H), 7.11 (t, 2H), 6.77 (s, 1H), 4.92 (s, 1H), 4.9 (bs,
3H), 4.81 (m, 2H), 4.40 (m, 2H), 4.09 (m, 1H) 3.87 (s, 3H), 2.58 (m, 1H),
2.37(m, 1H)

’C NMR (125 MHz; CD;0D): (carbonyl and/or amidine carbons): § 171.8,
169.9, 156.8



68 (from O (2- bronobenzyl ) hydroxylam ne x HCl (23 ng; 96 nol). Yiel dz'gA% % ]
my (30%. MBS (mz) 671 (M + 1)+); b 2005
Ph(3-C ) (5-0CF3) - (R)CH(OH) C(0) - Aze- Pab(OBn(4-Me)) (from

O (4- ey bbenzy!l ) hydroxyl amne x HCO (14 ng; 81 nol). YipehgeoboxksP1l ng
(25%9. M5 (mz) 605 (M+ 1)+); and Ph(3

-C ) (5-CCF3) - (R) CH(OH) C( O - Aze- Pab( O68- heptyl ) (from

0- (4- heptyl ) hydroxylam ne x HCl (15 ng; 89 nol). Yield: 17 ng (100%. MS
(mz) 599 (M + 1)+). 1o Exanple 9 Ph( 3-Cl)(5-CCHF2 - S)CH

CH2COH) C( O - Aze-Pab x HOAc (i) 3-Chloro-5-nmethoxybenzoic acid Magnesi um

turni ngs Ekh gurum for Gignard reactions) were pre-treated is in the
fol |l owi ng X e turnings were placed in a glass sintered funnel and 0.1
M of hydr Patdllet Synéesid ofasikpayemddiass o them The turnings were stirred with
a glass rod. for a few seconds and then the acid was washed away with 3
portions dhisnayrthesisi was| perfemesd unnad rifs wedl Ko dlesk.h Topwdisons of

t d bottled. Tet hydr of I (10 , 99, 959 20 dried b :
R o oRTIng BP0ogRRTOPLRIe, oHTIBHE Oy SHBSH B e NS AT nos (5 g
200 | | d. i d tt d.f k.. d we fl hed with
oo oo GHEE e BB ol AR BRI Rl S e glrab R 1 T
100 mi, lo.d¥ { i ' ) Y. ) added. Th
Ceoot o 88wl IO ekt RIRARE) Svds adte solfion BTEHG AR RTCCT. | The

Heat i ng \A@EHJL(R?@HF@eﬂcmgiﬁdafewa(Q"eb? (0D w@s 1AJddedl;pssd iRNanpsle over 2
m nutes. Wen all of the dry ice was dissolved, the reaction mxture was
pour ed i nb(x)iabevepnn acetongrileydr.Ootll)or The hixick wisigled an the reaBuonact i ve wor k

up (ether, 300 nL) gave 11.2 g, 0.2 ol Leld: 41% of the syb-title
anéownd_mggure wgs Totated ovem?ght _16n an oven a&y60°C. Afté)r cooling and

filtration, the solids were washed with acetonitrile (3 x 0.3 mL). The
combined liquid fractions were concentrated in a vacuum centrifuge. The
residue was partitioned between water (0.4 mL) and ethyl acetate (0.4 mL).
After liqui'd-liquid' extraction was finished, everything was filtered through

15 a column of Hydromatrix™. After washing three times with ethyl acetate,
the combined filtrates were concentrated in a vacuum centrifuge..
Deprotection was performed by addition of methylene chloride (0.1 mL),

and tﬁﬂuroacetic acid (0.3 mL). After stirring at room temperature for 3
hours, the solvents were removed in vacuo. The residue was partitioned

20  between aqueous saturgted sddium hydrogen carbonate (0.5 mL) and ethyl
acetate (0.5 mL). After extraction, filtration through Hydmm‘atrixTM and
'conceﬁtration (vide infra) the residue was dissolved in isopropanol/water
(7/3) (1 mL). About 2% of this solution was removed and diluted with
isopropanol/water (7/3) (1 mL) for LC-MS analysis. After removal of the

25  solvents in vacuo the solid residue was transferred to a 96-well plate using
acetonitrle and ethyl acetate to dissolve the compound. The solvents were

evaporated in a vacuum centrifuge to afford the following title compounds:

Ph(3-C1)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OCH,-3-(5-Me-isoxazole))
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7.57 (m 1H), 7.49 (m 1H), 7.23 (m 1H), 3.91 (s, 3H (ii) ZQAUGZUUS
3- Chl oro- 5- )/droxybenzm c acid 5 Alumna (1.65 g, 60 mmllzman e (21 g,
82 mol )WREAHHdf i uxed in toluene (200 nL) for 2 hours 'Efﬁ",:"”"zr’“"

3-chl oro- 5- net hoxybenzoic acid (11.2 g 60. 2 mmol ; see step (i) above)
di ssolved in toluene (50 nL) was add@ together with tetrabutyl arnnoni um
iodide (1.5 g, 4 mmol), and the mxture was refluxed for another 2 hours.

After cool(fngnté ﬁammﬂﬂlet}ey’rb&mtt}ryé;soanalacm vHGlo(k8upngav@18. 7 g, 50
mmol (yi el d: 83°/c) of the (300 MHz; acetone-d6):

55,21 (sl ieks XA 394 (WS (D) 0G4V 11 (m dim 1 15 (1)

o, 572 mencHp &[@%%ﬁ?@%i—t)@a(@? ArSaR 3L BhPeRor m (200 ) uas
| co condentart deiiadbdh e IRaLas f LIS ﬁi‘%x?éaﬂ%?%' e "2
added and 5/\/;“113/% opgqt /ey 599 (M $hoy odi f 1 uoronet hane (Freon 22; 25 g,

290 mmol ) was ad i'onw se throdgh the gas inlet tube at ambi ent
terrperaturRsh(BAIII)(@-OZ:R;MR;CH((DH)C(QMMDMM@B:QrrpI ete. Extractive work up

gave 6.2 g, 28 mmol (yi el 75% of the sub-title conpound. 25 'H NWR (500
MHz: acet dfiom€)isobugy] &Wdcwﬁylam)ne ¥ HEl (W mgi)1407pslf.mYield: 494 mg 19 (t, |
RoJRF 7?(45%)5 %28 (m/z) 557 (M + 1));

Ph(3-CH(5-OCF,;)-(R)CH(OH)C(O)-Aze-Pab(OEt)

10 (from O-ethyl hydroxylamine x HCI] (14 mg; 140 pmol). Yield: 4.04 mg
(42%). MS (m/z) 529 (M+1)");
Ph(3-Cl)(5-OCF;)-(R)YCH(OH)C(O)-Aze-Pab{OBn)

(from O-benzylhydroxylamine x HCl (17 mg; 110 pmol). Yield: 3.22 mg
(29%). MS (m/z) 591 (M + 1)*);

15 Ph(3-CI){5-OCF3)-(R)CH(OH)C(O)-Aze-Pab(OcHexyl)

(from O-cyclohexyl hydroxylamine x HCI (15 mg; 99 umol). Yield: 2.51 mg
(26%). MS (m/z) 583 (M + 1)");

Ph(3-CH)({5-OCF;)-(R)CH(OH)C(O)-Aze- Pab(OcBu)

(from O-cyclobutyl hydroxylamine x HCI (17 mg; 140 pmol). Yield: 3.3

20 mg (30%). MS (m/z) 555 (M + 1));
Ph(3-C1)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab{ OCH,CH,OPh(3-CF3))

(from O-[2-[3-(trifluoromethyl)phenoxy]ethyljhydroxylamine x HCl (24
mg; 93 umol). Yield: 6.52 mg (46%). MS (m/z) 689 (M+1)");
Ph(3-CI)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OBnr(4-Cl))

25 (from O-(4-chlorobenzyl)hydroxylamine x HCI (16 mg; 82 umol). Yield:
3.47 mg (29%). MS (m/z) 625 (M + 1)"); |
Ph(3-CI)}(5-OCF;)-(R)CH(OH)C(0O)-Aze-Pab(OBn(3-MeO))

(from O-(3-méthoxybenzyl)hydroxylamine x HCI (18 mg; 94 pmol). Yield:
433 mg (36%). MS (m/z) 621 (M+1)"); |
30 Ph(3-Cl)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab{OBn(2-Br))
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3- Chl or o- 5-di f | uor onet hoxy- N- met hoxy- N- net hyl benzami de 29 AUG 2005
3- Chl oro-5-di fl uoronet hoxybenzoic acid (1.8 g, 8 nmol; see step (iii)

above) syglpoxaky! chloride (1.5 g,11.8 mmol) were di ssol vedrsmaeishy! ene
chloride (50 nL). DVF (2 drops) was added and the reaction mxture was 5
stirred at anbient tenperature for 3Qgn nutes. Then, N, D

di et hyl hydr oxyl am ne (1 g, 10 2 nmol) and triet hyI am ne (3 g, 30 nmol)

wer e added.and ther ut es st |en rature, the
reaction g‘frﬂ‘hpa %\550@8 )rl'ﬁftdéﬂ Qﬁ@@ﬁt}ct@]ﬁgs }e e was

taken up i Af ter separatl on, the 10
organic pl;slarss’gﬁl\%@()v\é WE bri ne gﬁ?ed over sodi um sul phate, filtered

and conce silica (hexane/ethyl-
acet ate 2%%?{&655? (@IH@}%@@{K%%@@{’?B gdt?zb title .conmpound. 15

"H NWVR (40foMHD- (@%ﬂ@lbex@zy‘d)}@ﬁrbnylahﬁhe & BRIl (4 mig)) 81mdl). (WieldH), 6.53
(t, I H JHF 73 Hz (M 3-Chi_oro-5-difl uoronethoxyacet ophenone
3- Chl of o- B-Hi g3 Yye tMSX /) 685 KX - Noreny| benzani de (2 g, 20 7.5 mol ;

5?& cgon PULERES GErN ARG Efohaerts tmq:fy%"t?qp”r‘g >Ma.”ﬁ cther) KQSe;ddeﬂ
i ' T
ary i co bt B e eRe G Tihig S HCL e e B Wi PR bl et T
' hed h 2 i hlorid
ol ut1 on (29 L VB ERAEP I N AR rhe.or gani ¢ pﬁaim;“&“aiheﬁ”w th
brine, dried over sodi um sul phat e, fi |tered and concentrated at reduced

pr essure. The resi due was chronmat ographed on silica (hexane: et hyl acetate
2:1) uhichxample 9.5 g, 6.8 Mol (yield: 90% of '

Ph(3-CI)(5-OCHF,)-(S)CH(CH,0H)C(O)-Aze-Pab x HOAc

(1) 3-Chloro-5-methoxybenzoic acid

Magnesium tumnings (Fluka purum for Grignard reactions) were pre-treated

15 in the following way: The turnings were placed in a glass sintered funnel

and 0.1 M of hydrochloric acid was poured onto them. The turnings were

stirred with a glass rod for a few seconds and then the acid was washed

away with 3 portions of water. Finally, the turnings were washed with 2

" portions of acetone and bottled. Tetrahydrofuran (100 mL, 99.95%) was

20 dred by adding RedAl (1 g, 70% wt. in toluene). Pre-treated magnesium

tumings (5 g, 200 mmol) were placed in a round bottomed flask, and were

flushed with nitrogen 3 times. Dichloroanisole (26 g, 146 mmol} was

dissolved in THF (IOO mL, RedAl-dried) and dibromoethane (1.8 g,

10 mmol) was added. The reaction mixture was flushed with nitrogen and

25 then refluxed for 2 hours. Heating was interrupted and dry ice (10 g) was

added portionwise over 2 minutes. When all of the dry ice was dissolved,

the reaction mixture was poured into ice containing hydrochloric' acid

(4007 mL, 2 M). Extractive work up (ether, 300 mL) gave 11.2 g,
60.2 mmol (yield: 41%) of the sub-title compound.
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the sub-title compound. 30 2 9 AUG 2005 WD 02/ 44145 PCT/ SE01/ 02657 71 .' H NMR
(600 MHz; CDCI3): 5 7.77 (m 1H), 7.59 (m IH), 7.35 (m 1H), 6.56 th,AUIGI-QBDS
JHF 73 Hz 2.60 (s, 3H) (vi) 3-Chloro-5-difluoronethoxy hene/l acetic acid
met hyl e¥O2H4143_ cn| or o- 5- di f | uor omet hoxyacet ophenone (1.%’&? Y025 ol ; see
step (v) above) was dissolved in nethylene chloride (200 nmL). Thallium(111)
nitrate x 3MeCH on K-10 nontnorillonite (6 g, 10 mmol (ca 0.6 nmol/g); see
J. Am Chem Soc., 98, 6750 (1976)) was added and the m xture was stirred
at  anbi entH-dNaviRe { SN E0aceRtnerdghr $. 7. 5Fe(mj XH)y 8 48a&nf ilH)e7&B émg t he
filtrate 10 was washed wi th sodi um bi carbonate (100 nL, 0.5 M, dried over
sodi um sulBhat8l (§i3Pered and concentrated at reduced pressure. The residue
was chromat ographed on silica (hexane/ethyl acetate 2:1) which gave 1 g, 4
mmol (yield: 56% of the sub-title conmpound. 15 'H NVR (500 MHz; CDC13): 5

7.14 | =, I , 6.50 (t, I H JHF 73 Hz), 3.72
(s, 3I(-|)rn 36% Caftiolfhydih: &Z% é&Hryl:-|%3-chloro§5-di B :

fl uor orget h&wﬁsqxléﬁgesb%%i)damﬁwhe q21€4, 82 mmol) were refluxed in
3- Chl oro-5-di f | uor omethoxyphenyl acetic aci d methyl ester (I g, 4 mmol; 20

see step (telyenab@€) rdryd fore2hltbussor riktem, (3-chlord6S-mathyx ysereoft asid ved in
ether (100 nL) and cooled in an jce-bath (ca. 2C). Then, finely cut sodium
(180 ny, 7(.1$-227E'06@-2alﬁd1q11736¢faﬁ9p ((nabave)vdiswlveitien talwgne HEOnE) Wwas was | ef t

in the ice- h with stirring i ght . WAL, 0 added full

and the pASES nfethes St B RETIGRLI KRR hE, B e D Bieact di £ od
ith hyd i | t t d wiih h . 100 nl).
The ‘ext r adt gl edclytiuige horfnfifel MGG { AT clbliflg e Bimtignt' 00 ar

reducqg Prespeflure] BRrAQNIWBIMGD E4V08Bt PI5ARAEMD]I (Wield: 83%) of the

sub-title compound.

'H-NMR (300 MHZ;l acetone-dg): & 9.2.7 (s, IH), 7.48 (m, 1H), 7.44 (m,
1H), 7.11 {m, 1H)
15

(iii) 3-Chloro-5-difluoromethoxybenzoic acid

3-Chloro-5-hydroxybenzoic acid (6.4 g, 37.2 mmol; see step (ii) abcqwe),,
dissolved in chloroform (200 mL) was transferred to a 500 mL three-necked
round-bottomed flask fitted with a dry ice condenser and a gas inlet tube.
20  Sodium hydroxide (100 mL, 5 M) was added and with vigorous stirmng.
Chlorodifluoromethane (Fréori 22; 25 g, 290 mmol) was added portionwise
through the gas inlet tube at ambient temperature. After 2 hours, the
reaction was complete. Extractive work up gave 6.2 g, 28 mmol (yield:

75%) of the sub-title compound.

'H-NMR (500 MHz; acetone-dg): & 7.87 (m, 1H), 7.74 (m, 1H), 7.54 (m,
1H), 7.19 (1, 1H, Ji.¢ 73 Hz)
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silica (hexane:ethyl acetate (1:1)) which gave 400 ng, 1.4 mol ej/g

369 of the sub-title conpound. 30 2 9 AUG 2005 WO 02/ 44145 PCT/ SEO Al H005
72 ' HNWR (400 MHz): 6 12.10 (d, 1H), 7.32 (d, I H, 7.11 (m | H, 7.07
(m 1H) ,w8094nlm 1H), 6.51 (t, 1H JF.Fl 73), 3.83 (s, 3p)rhEdidadsy

3-Chl oro-5-di fl uoronet horopic acid 5 a-Fornyl (3-chl oro-5- di

fl uor omet hoxypheny 1) acetic acid netityl ester (400 ng, 1.4 mmol; see step
(vii) above) was dissolved in THF: net hanol (50 nL,, 9:1). Sodi um borohydri de

vas added ARG ERRBLShit iRkt -%@ﬁéxyﬂm&h¥@§@§$i o b oduge an

aqueous Slgseﬁfb?bgld;ﬂsﬂiﬁ eYlﬁé()Ib@hf&cUQm'dn Q 3 %téhsﬂ St a8 Eﬂggog’ﬁzm ChThe

phases were separate or gani ¢ phase S was e(j Wt | oride
(15% i n vwabsyd) arfll oeddybyioridledil B Sul P aahel) Mét%&h@éi)lﬁétﬂnﬁﬁfé@%%ﬁ@t ed at
reduced pressure. The residue was dissolved in nethanol (30 n.) and

hydr ol yzedhliride ($6dinilun MyMiFold deops) iwasladded Add dte esadtientmixeureewas ure for 10
m nutes. Extractive work up I's gave 180 0.68 mmol (yield: 48% of the
sub-ti 1 esﬁﬁﬁéouﬁﬁd ambigqlR (esuGTAMES (fDCE% gnjnutes.(m Theyy, N¥.Q@ (m I H),

e g e e L T
avovey . Hons e EL TR AR o Bfhches SRR bR B T 1 o)

vere di ss@lcvigf riktwad & dHckntrifedr gafddae @ lebsure SOTHE, re&d&erwyé) was

added. The m xture was stirred at anbient tenperature for 1 h before it was
di | ut ed wiaken2p bni ethef Z000imL) 52ad\Na@tr 466 wlt) achfier separadphyitheacet ate (40

m.). The extract was dried over sodium sul phate, filtered and evaporated to
dryneds. organiephfgewas washed with brine, dried over sodium sulphate, filtered

~and concentrated. This residue was chromatographed on silica

(hexane/ethyl acetate 2:1) which gave 2 g, 7.5 mmol 93%) of the sub-title
y g

compound.

15 'H-NMR (400 MHz; CDCl;): 8§ 7.54 (m, 1H), 7.37 (m, 1H), 7.27 (m, 1H),
6.53 (t, 1H, Ju.¢ 73 Hz) | )

(v) 3-Chloro-5-difluoromethoxyacetophenone

3-Chloro-5-diﬂuoromethoxy-N;methoxy-Namethbeenzamide 2 g,

20 7.5 mmol; see step (iv) above) was dissolved in ether (100 mL) and cooled
under nitrogen to -70°C. Methyllithium (7 mL, 11 .mrnol, 1.6 M in ether)
was added dropwise with a syringe to the stirred reaction mixture over 1
minute. The dry ice bath was removed and the mixture ‘was allowed to
reach ambient temperaﬁlre before the reaction was quenched with

25 ammonium chloride solution (50 mL, 5% NH4CI in water). The organic
phase was washed with brine, dned over sodium sulphate, filtered and
concentrated at reduced pressure. The residue was chromatographed on
silica (hexane:ethyl acetate 2:1) which gave 1.5 g, 6.8 mmol (yield: 90%) of
the sub-title compound.
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was di ssolved in nethylene chloride (5 nL) and trifluroacetic acid (2

was added. After 1 h at anbient tenperature, the mxture of diaste egbkh*ﬁﬁ}[lﬁ
was eva orat ed_to dryness and the residue was chromat ogr hed on_a reverse
phase 2 “WOAUE3DO5 WO 02/ 44145 PCT/ SE01/ 02657 73 col umm (é%é?t%HP%ﬁr‘h e: wat er

(30:70), buffer: ammonium acetate 0.1,M. Freeze drying gave 36 g, 0. 067
nmmol (yield: 10. 4% of the titIe conpound. Ms (ES) 481 (M+ 1) + 5 "H NWR

(400 MHz; CDCI3): 5 7.77 (d 7.57 (d, 2I—_2 7.30& , 7.13 (m 2H),
6 87 (t, TH-NMRH608 MHz; QD€63)<@171F4)(m,41I55 39 (@) )473375 (m 1H)Y), 4.03 (m

3.82 1 3 (m 1H, 2.28 (m 1H), 1.92 (s, 1,5H)
130- NVR (ﬁ(ag% qu{ éxaséé)ﬁrg(@ag&&é and/ or ami di ne carbons) 6 172.3, 171.9,
167.2 to Exanple 10 Ph(3-C)(5-0CF3)-(S)CH CH20H) C(O - Aze-Pab x TFA (i)
3-Chl oro-5-trifluoronethoxybenzyl nesylate 15 To a solution of

2- chl or o- 3¢ g TRl KhRrRY) etit Gcill ethy?Bsi@r M0l ; see Exanpl e

6(v) abov sphere was added

DI PEA 4. 3-GhIctd- ScImrbmRfishxyREMMERshE (1 gl OrsioL( Sed! siep 2.6 ol ).

The solution was stirred at Cfor 1.5 hours and quenched wi th H20. The
or gani cs \aboee)swpadh:‘s@ldedrim nzﬂhylaeln ckashéel (200 tmlJ)iZOFl‘(alllem(Im nikehte( |1 x), H20

(I x) and aqueous_NaHCCB | x) and then dried (Na2S , filtered and
concent rat"gﬂvlﬁ@l'bpfl&ﬁdlq H@I‘é@lﬁ’ﬂanlﬂee(%&n&mo'( @3206 mggy4g)ageeah oil .

by S04 BB e ot B b Pl i g Pl 2° 70 &

ambient temperature for 20 hours. The mixture was filtered and the filtrate
10  was washed with sodium bicarbonate (100 mL, 0.5 M), dried over sodium
squhaté, filtered and concentrated at reduced pressure. The residue was
chromatographed on silica (hexane/ethyl acetate 2:1) which gave 1 g,

4 mmol (yield: 56%) of the sub-title compound.

15 'H-NMR (500 MHz; CDCI;): § 7.14 (m, 1H), 7.06 (m, 1H), 6.96 (m, 1H),
6.50 (t, 1H, Jy.r 73 Hz), 3.72 (s, 3H), 3.60 (s,1H) |

(vit) a-Formyl(3-chloro-5-difluoromethoxyphenyllacetic acid methyl ester

3-Chloro-5-difluoromethoxyphenylacetic acid methyl ester (1 g, 4 mmol;

20  see step (vi) above) and methyl formate (1 g, 16 mmol} were dissolved in
ether (100 mL) and cooled in an ice-bath (ca. 2°C). Then, finely cut sodium
(180 mg, 7.8 mmol) and methanol'(l mL) were added and the mixture was
left in the ice-bath with stiring overnight. Water (100 mL) was added
E:areﬁllly and the phases were separated. The water containing phase was

25 acidified with hydrochloric acid (2 M) to pH 1 and extracted with ether (2 x
100 mL). The extract was dried over sodium sulphate, filtered and
concentrated at reduced pressure. The residue was chromatographed on
silica (hexane:ethyl acetate (1:1)) which gave 400 mg, 1.4 mmol (yield:
36%) of the sub-titie compound.
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To a solution of 3-chloro-5-trifluoromethoxybenzyl 'nesylate (8.2 g, 26.8
mol ; see step (i) above) in DVBO (50 nL) was added sodi um 30 cyanid®AUR2065
g, 53. 6 nmol ). The resulting heterogeneous solution was 29AUR005 WO
021441- 5vBGH4$ES / 02657 74 warnmed to 50C and soni cated f Qicrisgdptcs? The
reaction was cooled and partitioned between Et20 and H20. The organics were
washed with H2O (2x) and brine (2x).7Zhe conbi ned aqueous phases were
extracted with Et20 (Ix). The conbi ned organi cs were dri ed (Na2s&4),

filtered a d<u C g afford the
sub-title ‘]—?Mﬁm e) 5 %gé/o(a Lﬁﬁ’*‘gg(ﬁsﬂﬁ&pﬂi m L}\LIWL ’was used

I n the nex tiher HNI\/R(300I\/Hz CDC13) 3
7.32 (s HS{)S&%’&W tlpgu(t; Sfll{f 1?2,1.5?732'_&{893('-572}{10 (s, 2H) (iii)

3- Chl oro 5-trifluor orret hoxyphenyl acetic acid To a solution of
3-ch|oro-5-trif|uoronethoxybenzyl cyanide (6.3 g, 26.7 mmol; see step (1)
above) in (zrii[i))']&;)-@'doto- -lﬂﬂumtoln@t/heﬁdqnid agat er 15 (200 nL) and potassium

hydroxi de (7.5 133.5 mml)): The solution was refluxed for 18 h, cooled to
r oom t énpé#fto@maflﬁaﬁdomwé @ﬂpambpxmnyi)éﬁ@%d acid v awadly] Thesteueous

Pasous b éhe‘j Tk S6° A4 YN S404e) dFas ARTTIAET o THE Iedgesh (35 The
G2G 2 exigspchs vere gt B VBASE s LA RN BORESALIGHE | 1 vacuD

to afford cofpou as ‘an ol was used in

the next Seked&lwifeﬁhwﬂﬁper&wré |1f8{ 3@%ﬂnhte@,atwer whs Wiffed 398 tNEZnixH¥e 3): S 7. 25
(s, 1H), 7.19 (s, 1H), (s, 1H), 3.68 25 (s, 2H) (iv) Ethyl
3-chl oro- 5Hasr¢dﬂclentramttqu¢dhmwh aqwemlssuspensmn which was taken up in

10 ethyl acetate and water. The phases were separated and the organic phase
was washed with sodium chloride (15% in water), dried over sodium’
sulphate, ﬁltered and concentrated at reduced pressure. The resid.ue was
dissolved in methanol (30 mL) and hydrolyzed with sodium hydfoxide
(I mL, 10 M) at ambient temperature for 10 minutes. Extractive work up

15 gave 180 mg, 0.68 mmol (yield: 48%) of the sub-title compound.

'H-NMR (500 MHz; CDCL): 8 7.18 (m, 1H), 7.10 (m, 1H), 7.00 (m. 1H),
6.50 (t, 1H, Tr.y 73), 4.11 (m, 1H), 3.90 (m, 1H), 3.84 (m, 1H)

20 (ix) Ph(3-Cl)(S-OCHFg)_—(S)CH(CH;OH)C(O)-Aze—Pab x HOAc
3-Chloro-5-difluoromethoxytropic acid (180 mg, 0.7 mmol; see step (viii) above),
H-Aze-Pab(Teoc) x HCl (450 mg, | mmol) and PyBOP (530 mg, 1 mmol) were
dissolved in DMF (10 mL), whereafter DIPEA (550 mg, 3.9 mmol) was added.

The mixture was stirred at ambient temperature for 1 h before it was diluted with
25 brine (20 mL, 15% NaCl) and extracted with ethyl acetate (40 rﬁL). The extract
was dried over sodium sulphate, filtered and evaporated to dryness. The residue
was dissolved in methylene chloride (5 mL) and trifluroacetic acid (5 mL) was
added. After 1 h at ambient temperature, the mixture of diastereomers was

evaporated to dryness and the residue was chromatographed on a reverse phase



To a solution of 3-chloro-5-trifluoronethoxyphenyl acetic acid . (5. Zdzg, 20. 4
mol ; see step (iii) above) in EtOH (600 nL) was added sul furic aci dZ 9306 2005
(several dro fs)?._ The solution was refluxed for 18 h, cooled to room
29AU620050\9\@B 344145 PCT/ SEOL/ 02657 75 tenperature, neutFEI$EB@ZWth solid
NaHCO3 and the EtOH renpved in vacumThe residue was diluted with Et OAc

t hen washed with H20 (i x), aqueous CO8 (I x) and brine (Ix). The organics
were dried (Na2SO4), filtered and concentrated in vacuo to afford the
sub-titl e codugpoufesde(chutmilewBe0639:78) buffen amwbolumeascetated0.ilnM)he Foeeze st ep
Wi thout further purification. 'H gI\/R é|300 Miz, CDCl3) 6 7.24 (s, 1H), 7.16
(s, 1 H), drymg gave 36 mg, 0Q6smrapoldyicle; 1%4%g ofpthe itle compands, 2H)
1.24-1.32 (t, J=8 Hz, 3H) to (v) Ph(3-C)(5-0CF3)-(R S)yCH(CHO C(O) CEt To a
solution of ethyl 3-chloro-5-trifluoronethoxyphenyl acetate (4.5 g, 15.9
mmol ; see i v i n anhydrous THE (400 nL) under a nitrogen

at mspheré\ﬁgﬁgsgé\s@lt( ag- C (ice-MeOH bath) was added sodi um ethoxide (4.5
g, 63.6 mipl-NMRY@00QEIZS BDELPNS Wy &, RH)ed. s70rd, 2800780 a8, 1H)and3 ¢qhy!
formate (8.1 g, 111.3 mml) was added. Thé solution Wwas stirred at 0C for
30 m nut e@Hwé8R (L, 18], JeanT élmed Joune, HAY 455 1(s,62H},0¢.37 (mourK), 40R1im,t he
THE was renpved in vacuo. The residue was diluted wth Et20, and extracted

with H20 @HQ) 3&2u(re. B}, NaGH(m3AFD), Fhé (ayUdbud-28ximattdy, 1.8 (s adHyified with

2N HCl anghs r it h 2 3x). The .,conbi.ned 20, or i dried
(Na2Sm4) | f@ﬁ@éb@nﬁ%r@h&it &&@‘F‘PJ&EG@P@W 3% FAPORRRD 7 dde 140t i 1 ¢
conpound (137 g). Flash chromat ography on silica gel eluting with Hex: Et OAc
(4:1) affordéd the sub-title conpound (3.0 g, 61% - as an oil. '"H NVR (300
MHz, @Cl 3, mxture of isoners): 8 12.30 and 12.25 (s, 25 IH), 7.39 and 7. 34

(s, | H, 7.21 (s, | H, 7.17 (s, IH, 7.08 (s, | H), 4.27-
Example 10

Ph(3-C1)(5-OCF3)-($YCH(CH,0H)C(O)-Aze-Pab x TFA

(1) 3-Chloro-5-trifluoromethoxybenzyl mesylate

15 To a solution of 3-chloro-5-trifluoromethoxybenzyl alcohol (6.1 g,
26.9 mmol; see Example 6(v) above) in CH,Cl, (250 mL) at 0°C under a
nitrogen atmosﬁhere was added DIPEA (4'.2 g, 32.3 mmol) 'andl
fnethanesulfonyl chloride (3.4 g, 29.6 mmol). The solution was stirred at
0°C for 1.5 hours and quenched with H,O. The organics were separated and

20 then washed with H,O (1x), IN HCI (1x), H,0 (1x) and aqueous NaHCO,
(1x) and then dred (NQZSO‘;), filtered and concentrated to afford the sub-

title compound (8.2 g, 99%) as an oil.

'H NMR (300 MHz, CDCl;): 8 7.37 (s, 1H), 7.28 (s, 1H), 7.18 (s, 1H) 5.23
25 (s, 2H), 3.07 (s, 3H) |

(11) 3-Chloro-5-trifluoromethoxybenzyl cyanide

To a solution of 3-chloro-5-triflucromethoxybenzyl ‘mesylate (8.2 g,
26.8 mmol; see step (i) above) in DMSO (50 mL) was added sodium

30 cyanide (2.6 g, 53.6 mmol). The resulting heterogeneous solution was



4.37 (q, J= 8 Hz, 2H), 1.28-1.38 (t, J= 8 Hz, 3H) (Vi)
Ph(3-d)(5-0CF3)- (R, S)CH(LH2OH) C(O CEt To a sol ution of '
Ph(3-C ) (5-OCF3)-(R S)CH(CHO C(O)OEt (3.0 g, 3 '0 9.66 mmol; see sE&PAUGYNS -
above) in MeOH (200 nmL) at -10C (ice-MeOH 2 9 AUG 2065 WD 02/ 44145

PCT/ SEOY §4594456 bath) was added sodi um borohydride (0. %@ysghPoizds ol )
portion-wse over 5 mn. The solution was stirred at -10C for 45 m nutes
and additional sodi um borohydride (0.74 g0 was added. After another 15

m nutes, the reaction was quenched wi th aqueous amoni um chl ori de, nade

was Ui e W Mg r\?&?ﬁéi}ew“feﬁ%os%e%e”% faebEs RAREY 1 o and
brine (1 d%&%lengs’ﬁt“@r%@ﬁecmzoﬁ%&cﬁr L eyedand,gogepnt rated in

vacuo to the cr onpou rorrat ogr aphy on
silica ge éZ?j Bhd Mol fﬁk)HeThEt&?ﬁb{rédléqﬁBﬁQVpiﬁgeé m@er%t@aﬁdckéde“ﬁ&rmound to
(2.0 g, 66% as an oi , .19 (s,
1H), 7.07 B0 (1k). Tﬁelﬁembﬁﬁed rorgaifys vﬂer@4dﬁe315(1§ﬁj8(ll')i) ﬁl’ﬁer&ﬂi a';hd94 (m 2H),
2.33 (t, J= 6 Hz, 1H), 1.18- 30(t J=8Hz, 3H) 15 vng

Ph( 3- Q)(somaiqdqusgl@ﬂ@damhp@x andrpartalavaeiumi onaffbrd the sub-title

Ph(3-d) (5- OCF3) S O—% %t 2,0 6, 24 mmol ;. see step (Vi)
above) |n°?F¥E°E‘5‘é g@)g SH b%'z@ Q@?%iﬁ_ 93%5113 %‘gd’@b‘ Pivas wiedHp dhoReHe

nonohydr a 4 The solution 20 was stirred at room

t enper at u%gp Fﬁscfuot %&geraﬁagﬁ%t e was renoved in vacuo. The residue was
diluted with H20O then washed with CHC13 (2x) and the washi ngs di scarded.
The basic aqueous | ayer was acidified with 2N HClI and extracted with CHC13

(4x). The' mmemom§ @BQ;)dS 7632 (s, 1H), 7.24 (s, 1H), 7.12 (s, 1H), 3.78
10 (s, 2H)

(iii) 3-Chloro-5-trifluoromethoxyphenylacetic acid

To a solution of 3-chloro-5-trifluoromethoxybenzyl cyanide (6.3 g,
26.7 mmol; see step (if) above) in 2-propanol (100 mL) was added water
15 (200 mL) and potassium hydroxide (7.51 g, 1335 mmol).' The solution was
refluxed for 18 h, cooled to room temperature, and the 2-propanol was
removed in vacuo. The aqueous phase was washed with CH,Cl; (2x) and
the washings discarded. The basic aqueous phase was acidified with 2N
HCI and extracted with CH;Cl; (3x). The CH,Cl, extracts were dried
20 (NaSQ,), filtered and concentrated in vacuo to afford the sub-title
compound (5.2 g, 76%) as an oil which was used in the next step without

further purification.

'H NMR (300 MHz, CDCls): 8 7.25 (s, 1H), 7.19 (s, 1H), 7.08 (s, 1H), 3.68
25 (s, 2H)

(iv) Ethyl 3-chloro-5-trifluoromethoxyphenylacetate

To a solution of 3-chloro-5-trifluoromethoxyphenylacetic acid (5.2 g,
20.4 mmol; see step (iii) above} in EtOH (600 mL) was added sulfuric acid

30 (several drops). The solution was refluxed for 18 h, cooled to room



(Na2SO™4),. filtered and concentrated in vacuo to afford the crude suﬁ-title
25 conmpound (1.5 g) as an oil. Flash chromatography on silica gel el gi/Wé 2003
with CHC13: MeOH concentrated NH4OH (gradient from7.0:2.5:0.5 to 6:3:1)
af f or ded¥® A&+dihoni um salt of the sub-title conpound (1. PGYSEMAES ammoni um
salt was partitioned between IN HC1 CHCl 3. The organics were dried
(Na2SO™4), filtered and concentrated i vacuo to afford the sub 2 9 AUG 2005
WO 02/ 44145 PCT/ SEQ /02657 77 title conmpound (al so known as

3- chl or o- Betpefdturs; areatiabizgd rwphcsdod dyaBE€O0;aandithe (BtQHgrens@edd in H NVR (300
MHz, CD30D):5 7.41 ,..4.03 m 1H),

. IH, 7.27 . . 1.24°(s,. 1H),.

3, 75- 3. 87 J@%O-zﬁhq%ffsﬁlqh)ﬁ Q%ﬁbtyég@gb&%}mgz ®(ith Ph@e?bi(ib(Teoc) (a)
d Ph(3- Cl) 5- = - - Pab(T . lut i f
gﬂ(s- c:l()(§9t‘%?‘§3 %@%@ﬁ%@( _esoé,aﬁlﬁ%g&ér.e(z@&mzi@f‘s't33 (()vi i)

b [ > (28 t : -Pgb(T
(0,50 g, " 3MGed et PORCEAled on idhia 16 g Bt et ERRdIBIS I8 107 o1
ol ) . s Theeessad dd 61 wiftWagrusedsn the héathteivithRns fifldr filsifiqatioh. h, war ned
to roomtenperature and stirred for 1 hour. The DVF was then renoved in

vacuo. The residue was diluted with EtOAc 15 and washed wi th dilute aqueous
HCl (1 x), ,brine &I X agqueous and brine %I X). The organics were

| ) HOB (L)
dried (Na2HIMR (304 Mg GRE et deit at 8D, 74 6vise i1 30Zi(Botd).thd3cr ude

sub-title ound,, (2. 1. Xt ur.e i s eopers. Flash

chr omat og#%’%§ Pﬁ%]%& P@ g*eﬁﬁér Ltﬁflﬁb%f(ﬂr%t&%gﬁ§ OQAc: MeCH (95:5) then
with CH2CI 2: MeCH (97:3) and last 20 with CH2C12: MeCH (95:5) afforded the
sub-title conpounds diastereoner (a) (0.51 g, 35% and di astereoner (b)

(0.45,9, @@%h(gscg(W)qﬁtmm(cﬁonc@@poﬂttle conmpound di ast ereoner (a)
To a solution of ethyl 3-chloro-5-trifluoromethoxyphenylacetate (4.5 g,

15.9 mmol; see step (iv) above) in anhydrous THF (400 mL) under a
nitrogen atmosphere at less than 0°C (ice-MeOH bath) was added sodium
ethoxide (4.5 g, 63.6 mmol). The cold solution was stirred for 40 minutes
15 and ethyl formate (8.1 g, 111.3 mmol) was added. ;I"he solution was stirred
at 0°C for 30 minutes, warmed to room temperature and st‘ir_red for 2 hours.
Then, the THF was removed in vacuo. The residue was diluted with ]-itzo_
and extracted with H,O (1x) and 0.5M NaOH (3x). The aqueous extracts
were acidified with 2N HCl and extracted with CH,Cl; (3x). The combined
20 organics were dried (Na;SO,), filtered and concentrated in vacuo to afford
the crude sub-title compound (3.9 g). Flash chromatography on silica gel
eluting with Hex:EtQAc (4:1) afforded the sub-title compound (3.0 g, 61%)
as an oil. |
'H NMR (300 MHz, CDCI;; mixture of isomers): & 12.30 and 12.25 (s,
25 1H), 7.39 and 7.34 (s, 1H), 7.21 (s, 1H), 7.17 (s, 1H), 7.08 (s, 1H), 4.27-
4.37 (g, J = 8 Hz, 2H), 1.28-1.38 (t, / = 8 Hz, 3H)

(vi) Ph(B-CI)(S-OCFQ)-(R,S)CH(CHQOH)C(O)OEt '
To a solution of Ph(3-Cl)(5-OCF;)-(R,S)CH(CHO)C(O)OEt (3.0 g,
3¢ 9.66 mmol; see step (v) above) in MeOH (200 mL) at ~10°C (ice-MeOH




"H NMR (300 MHz, CD30D, conplex mxture of rotaners) 8 7.79-7.85 (d, 25 J =
8 Hz, 2H), 7.22-7.49 (m 5H), 5.17-4.77 (m | H), 4.53-4.18 (m 4H),? 9 AUG 2005
3.58-4.11 (m 5H), 2.47-2.73 (m IH), 2.11-2.34 (m IH), 1.08-1.12 (m 2H)),
0.07 (s,w@lsdYs (M z) 643 (M+ 1) + 30 2 9 AUG 2009 WO OFrikbfidres7 .
PCT/ SE01/ 0207 78 (ix) Ph(3-Cl)(5-0CF3)-(S)CH CH2OH O -Aze-Pab X TFA
Ph(3-C ) (5- OCF3) - (S) CH( CH20H) C( O) - Aze#Pab( Teoc), (78 ng, 0.121 mmol; see
step (viii) above - diastereoner (a)), was dissolved in 5 nL of

Lr 11 or 0aGely Gadkiithd SRty BOoMyBKUES0 711619 SAGHEEN MARORNAL, AU L he

solvent 5 vva evapor at e freez romwater and
acetoni trid ;mih0o THE \@litieh Sas smledara@du@?c fored 31 'mifQteRUar(d48ditioy® (T z) 483
(M- 1)-; 485 (M+ 1)} 'H NVR(400 MHz; D20) rotamers 1:1: 5 8.83 (bt, I H),
7.79 (d, Isotium hotdhydridd,(0ldH)g) wadhadddd. | Witer7ad@héd 152hb1mut€s 3the(m 1H, ‘
rotanmer), 7.28 (m 1H, rotamer), 7.20 (m IH, rotaner), 7.05 (m | H,
rot amer) . reac@n( Was| qugnchedt Wikhr 3quepug Ao ekoader mads. waklm 2H,

ba k) pridis pith2RHCI BRS TR Meq Wadkelntiia i Taces: e roHBE Wasoms bony|
Erarm] ealfﬂb%%&%b??%%@(mgﬁ@&)l Foueus Ko 1@‘3’?83 052

Ph. (3- Cl) 65in |tere@04nd trated

(50 . e A e e H0ad concentrated in
vacuo to afford the crude sub-title compound. Flash chromatography on
silica gel eluting with Hex:EtOAc (5:1) afforded the sub-title compound

10 (2.0g,66%) as an oil.

'H NMR (300 MHz, CDCly): & 7.26 (s, 1H), 7.19 (s, 1H), 7.07 (s, 1H),
4.16-4.28 (m, 2H), 4.04-4.15 (m, 1H), 3.76-3.94 (m, 2H), 2.33 (t, /= 6 Hz,
1H), 1.18-1.30 (t, /= 8 Hz, 3H)

15
(vii) Ph(3- Cl)(S OCF3)-(R, S)CH(CHzol-QC(O)OH
To a solution of Ph(3-CI)(5-OCF3)-(R,S)CH{CH,0H)C(O)OEt (2. O g,
6.24 mmol; see step (vi) above) in THF (50 mL) and H,O (25 mL) was
added lithium hydroxide monohydrate (0.5 g, 12.48 mmol). The solution

20  was stirred at room temperature for I hour and the THF was removed in
vacuo. The residue was diluted with H,O then washed with CHCl; (2x) and
the washings discarded. The basic aqueous layer was acidified with 2N
HCI and extracted with CHCI; (4x). The CHCl; extracts were dried
(Na,S0,), filtered and concentrated in vacuo to afford the crude sub-title -

25 compound (1.5 g) as an oil. Flash chromatography on silica gel eluting with
CHCl;:MeOH:concentrated NH4;OH (gradient from 7.0:2.5:0.5 to 6:3:1)
afforded the ammonium salt of the sub-title compound (1.1 g). The
ammonium salt was partitioned between 1N HCl and CHCl;. The organics

were dried (Na,S0y), filtered and concentrated in vacuo to afford the sub-



mol ; see Exanple 10(viii) above), was dissolved in 12 nL of

t et rahydrof uran. O Met hyl hydr oxyl ami ne hydrochl oride (44 ng, 25 0.53 Skt 303
was add the reaction was heated at 50C overnight. T J_on

m Xt ur e%gﬂg\}é?oor ated and the residue purified by pr epar%’%‘reﬁ%lg—&’"ﬁc
(CH3CN' 0.1 M NH4QAc (70/30)). The pergynent fractions were evaporated and
the residue dissolved in a small anmount of acetonitrile and 2 9 AUG 2005 WO
02/ 44145 PCT/ SEOL/ 02657 79 wat er and freeze dried. The freeze drying was
repeat ed dilsecompepnd (glonknoyvneay) 3whlgner &trfuesomgthox irapar( a0d) BFz; CD30D)
rotamers: S 7 -In.46l(%[p 3H), 7.35-7.2 (m 4H), 5 5.15 (m 1H m nor
rotamer), ago;xh(r’l(. 8 04”gj or rotaner), 4.5-4.25 (m 3H), 4.2-3.95 (m 4H),
3.91 (b, 3H), 39-3.6.(m 2H), 2.63 (m 1H, mnor rotaner), 2.50 (m 1H,
maj or rotamer), 2.3-2.1 (m 1H), 0.95 (m 2H), 0.02 (s, 9H, mmjor rotaner),
0.01 (s, 9H NMR@B00MERECD GD&:BI?)AIS&QH? ¥ 03-* HB_D@M &> 14), 403
CH2OH) C( O) - Aze- Pab( Owve) Ph(J3- ) (5- 3)-1S) CH(CH2 C( O - Aze- Pab( Owe,
Teoc), 5( 8QmydH), 8.76523.87qlm, 21¢e step (1) above), was dissolved in 1 nL of -
met hyl ene chloride and cooled in an ice bath. Trifluoroacetic acid, 3 ni,
was added and the reaction flask was kept in the ice bath for two hours.

The m xture.. 0 ed, and_d 0l

three ti né%"&nm Arip)¢ Bk Hg) AT, §9¢e (AX@E

was dried = » and g d resi due was freeze dried
OIAZE Rabi Yield: 60 ng (95% of pure

from a, i > B -BreeTon Y e rawat e
ke, PLIE: soMP b SilHon i BRSO OJ0HNERSOg, 1

driyahi ¢ phase

CD30D) rotaners: 6l 7
10 2.28 mmol; see step (vii) above) in DMF at less than 0°C (ice-MeOH bath)

was added H-Aze-Pab(Teoc) (0.90 g, 2.39 mmol), collidine (0.71 g, 5.70
mmol) and PyBOP (1.31 g, 2.51 mmol). The resulting solution was stirred
at less than 0°C for 1 h, warmed to room temperature and stirred for 1 hour.
The DMF was then removed in vacuo. The residue was diluted with EtOAc

15 and washed with dilute aqueous HCl (1x), brine (1x), aqueous NaHCO;
(1x) and brine (1x). The organics were dried (Na,SQ,), filtered and
concentrated in vacuo to afford the crude sub-title compound (2.1 g) ’as a
mixture of diastereomers. Flash chromatography (3x) on silica gel eluting |
first with EtOAc:McOH_ (95:5) then with CH,Cl;:MeOH (97:3) and last

20 with CH,Cl,:MeOH (95:5) afforded the sub-title compounds diastereomer
() (0.51 g, 35%) and diastereomer (b) (0.45 g, 31%) as crushable foams.

For sub-title compound diastereomer (a) _

'H NMR (300 MHz, CD,0D, complex mixture of rotamers) & 7.79-7.85 (4,
25 J =8 Hz, 2H), 7.22-7.49 (m, 5H), 5.17-4.77 (m, 1H), 4.53-4.18 (m, 4H),

3.58-4.11 (m, 5H), 2.47-2.73 (m, 1H), 2.11-2.34 (m, 1H), 1.08-1.12 (m,

2H), 0.07 (s, SH) |

MS (m/z) 643 (M + 1)"

30



(m IH rmajor rotaner), 7.4-7.2 (m 4H), 5.15 (m IH, mnor rotaner), 4.74
(m 1H, major rotamer), 4.5-4.3 (m 3H), 4.05-3.95 (m 2H), 3.85 (m IH, 25
maj or rotamer), 3.82 (s, 3H, nmjor rotamer), 3.81 (s, 3H mnor rotah®h)h 200
3.73 (m IH, major rotaner), 3.67 (m 1H, mnor rotaner), 3.62 (m 1H,

m nor rovamy#di4s2.63 (m IH mnor rotanmer), 2.50 (m | HCWsEw@m260t amer ),
2.24 (m IH major rotaner), 2.16 (m_IH mnor rotamer) 2 9 AUG 2005 WO
02/ 44145 PCT/ SEQ / 02657 80 13C- NMR (15 MHz; CD30D): (carbonyl and/or

am di ne carbons, rotaners) S 174.0, 173.2, 172.7, 172.6, 155.1 Exanple 12 5
Eﬂgg 8%31 ?)(31 Qe Az4-Phb x TFA

Ph( 3- Cl)(?k@]ﬂﬂﬂ)&@ﬂ)@i(gﬂ)w(@Hz@iﬁOP@b(NmPhb(ﬂ&o@@ 9(79. &g, Mpll21 see
Exarrple 1(i x) above), was dissolved in 20 nL of acetonitrile and 0.50 g to
(6.0 nmol mmbl;cseesstery (viny rhovel adiasteregrien () pwiadalissdvedided. nithef ni xture
was heated gt 70C for . h The sol vent was evaporated and the _residue was

partiti ondBilperageetic agiderAfAY] Qﬂwpteécgleaﬁeé‘:n%é"aécﬂ}@é@él B SebeRhs ‘
vashod ui TR EERPRIG) TS r%}?%%%%%%ﬁ)dmﬂ foB E8R ARt SeshiB e ol e
iy OI7 27@%&&1 3% ,&d‘?. %0 'd}(ié 7%% m 1H$ 87.7133(571bt| ii)H) 77oi7(gnbsi
H), 6.53 (t, | H), 4.89 (s, 1H), 487(m 1H), 4.47 (m 2H), 4. 4-
1H), 4.17-4.1 (m 3H), 3.95 (s, 20 3H), 3.67 (m | H, 2.68 (m |
i ool ambiot g Sy %
Ph(3-0)( M@ b s APHYY cc)tam@és bdbm3 (beothl),(0.78d(dg 1 FD, 272 mmol ; see
step (1) 2Pog) 17 88548350788 (M 2Bp™ Y (o Mt med 28 Im, 11,

rotamer), 7.20 {m, 1H, rotamer), 7.05 (m, 1H, rotamer), 5.22 (m; 1H,

rotamer), 4.83 (m, lH, rotamer), 4.57 (m, 2H, rotamer), 4.38 (m, 2H,

rotamer), 4.3-3.7 (m, 5H), 2.77 (m, 1H, rotamer), 2.55 (m, 1H, rotamer),

2.27 (m, 1H)

15 HBC.NMR (100 MHz; D,0): (carbonyl and/or amidine carbons, rotamers) &

172.9,172.2,172.0, 171.8, 166.9 .

4.2 (b,
H, 2.42

Example 11 _
Ph(3-CI}(5-OCF;)-(SYCH(CH,OH)C(O)-Aze-Pab(OMe)

20
(i) Ph(3-CI)(5-OCF;)~(S)CH(CH,0H)C(0)- Aze-Pab(OMe, Teoc)
Ph(3-Cl)(5-OCF;)-(S)CH(CH,OH)C(O)-Aze-Pab(Teoc) (100 mg, 0.155

mmol; see Example 10(viii) above), was dissolved in 12 mL of

tetrahydrofuran. O-Methylhydroxylamine hydrochlonde (44 mg,
25 0.53 mmol), was added and the reaction was heated at 50°C overnight. The
reaction mixture was evaporated and the residue purified by preparative
HPLC (CH;CN/0.1 M NH;OAc (70/30)). The pertinent fractions were.

evaporated and the residue dissolved in a small amount of acetonitnle and



25 react for 30 mn. TFA was evaporated and the residue was partiti gr}gg
bet ween et hyl acetate.and NaHCO3 (aq.). The agueous phase was extract U6 2005
twice nore with ethyl acetate and the conbi ned organi c phase was washed

wi th wate® 02ptlithe, dried (Na2SO4), filtered and evapor at TS Sdduct was
2 9 ALJ6 2005 WO 02/ 44145 PCT/ SE01102657 81 freeze dried from

wat er/acetonitrile. No purification S necessary.Yield: 0.28 g (85%.
"H- NWR (600 MHz; CDC13) : b 7.89 (bt, I H, 7.57 (d, 2H), 7.28 (d, 2H), 5
7.18 (m Ivter andlfreézn diidd. ThoIreear deying Wadiepehtedldfice. 4YAd: 8 mg H), 4. 87
(m 1H), 4.80 (bs, 2H), 4.48 (dd, 1H), 4.43 (dd, IH, 4.10 (m 1H), 3.89
(s, 3H), (36%8of pure mderigd. 68 (m 1 H), 2.40 (m 1H). "C NWR (125 Miz;
CDC13): (carbonyl and/or am dine carbons, rotamers) b 172.9, 170.8; 152.7,
152.6 1 o M5 (mz) 495 (M- 1)", 497 (M+ 1)+ Exanple 13

Ph( 3- OCHF2).- O+ -Pab x HC '

Ph(3- Q) ( 5?{&%% GW F%@B‘-eﬁ%& OOl 3D 036762 i s see
Exanmpl e 1 e) -di s i h . a of 10%
i C v 3ddedts MHaRiPraRantet, di i By ARy TRalPnd ST ur e s
hydr ogena tr_al hegh c3. f05.320 ] 1Smindd | tered

t hr ough Cglﬂlq’t g(2r5§f9 e@a’pﬁ@a’t%g?e@?}g l’.ll’3::9]; ?(?aéghgﬁ/ﬁ?{;e%e@rgjeghgh%%bmﬁ%%ﬂc (0.1 M
aq. anmoneetaee)l a8 (e CN) majbe ratpmeol 2. 22el {(madH)owsO Svéme 22D, Drigeze-dri ed
to afford the title conpound as a white solid: 8.5 ng (66% . 'H NVR(400 MHz;
CD3OD) r ofw &l gnajer rotaawey), P (5, SBliminpr sBagngr) 2H), 7.19-7.43 (m 3H),
7.06-7.13 (m | H), 6.83 (t, | H JHF = 74Hz, major rotaner), 6.81 (t, 1H,
maj or rotamer), 5.20 (s, IH major rotamer), 5.19 (m 25 IH, mnor rotaner),

15 (5. A PN HAFF S CACE O B)-AR-BhbOMe)
Ph(3-CI)(5-OCF3)-(S)CH(CH,0H)C(O)-Aze-Pab(OMe, Teoc), (80 mg,

0.12 mmol; see step (i) above), was dissolved in | mL of methylene

chloride and cooled in an ice bath. Trfluorcacetic acid, 3 mL, was added
and the reaction flask was lkept in the ice bath for two hours. The mixture
15 was evaporated and dissolved in ethyl acetate and washed three times with
NaHCO; (aq) then with watér and brine. The organic phase was dried
(Na,SO,), ﬁltered and evaporated. The residue was freeze dned from a
small amount of acetonitrile and water. Yield: 60 mg (95%) of pure title
product.
20 .
MS (m/z) 528 (M - 1) ; 531 (M + 1)"
'H-NMR(500 MHz; CD;0D) rotamers: 8 7.65-7.55 (m, 3H, rotamers), 7.45 .
(m, 1H, major fotamer), 7.4-7.2 (m, 4H), 5.15 (m, 1H, minor rotamer), 4.74
(m, 1H, major rotamer), 4.5-4.3 (m, 3H), 4.05-3.95 (m, 2H), 3.85 (m, 1H,
25 major rotamer), 3.82 (s, 3H, major rotamer), 3.81 (s, 3H, minor rotamer),
3.73 {(m, 1H, major rotamer), 3.67 (m, 1H, minor rotamer), 3.62 (m, 1H,
minor rotamer), 2.63 (m, 1H, minor rotamer), 2.50 (m, 1H, major rotamer),

2.24 (m, 1H, major rotamer), 2.16 (m, 1H, minor rotamer)



rotamer), 4.4-4.6 (several peaks, 2H), 4.35 (m 1H, major rotaner), 4.08 (m
| H, 3.99 (m | H ninor rotamer), 2.70 (m | H minor rotamer), 2.52A(0M005
IH, major rotamer), 2.30 (m 1H, mjor rotaner), 2.15 (m |IH, mnor

rotaner lvo drs8%% (s, 3H . 29 AUG 2005 WD 02/ 441-15 PCT/ SEOdéERA674 13C NWR .
(100 MHz; %:630[)3: (carbonyl and/or am dine carbons, rotaners) S 173.7,

172.9, 168.3. MS (mz) 433 (Mrl)+; 4o (M 1) 5 Exanple 14 Ph 3-OCF3 - R CH
OH C O Aze-Pab x TFA Ph(3-0)(5- OCF3) - (R) CH(OH) C(O) - Aze- Pab x TFA (34 ny,

?o&SﬁdTg’ "%§@%“eﬁ?ﬁ@ﬁitﬁﬁé%ﬁsﬁéﬁéﬁé’a&a&%si’ Lgﬁhﬂ%?,%'@r?%”ﬂsp?gsgﬁr e to
{1 ceze dr FEAEFO AdE D) A28 AL TS JRENR( 400 iz, CDBOD) 1ot amers: 8

7.8-7.7 (m 2H), 7.55 (m 2H), 7.5-7.2 (m 4H), 5.24 (s, 1H, major rotaner);
5.23 (m 1H, mnor rotaner), 15 5.18 (s, 1H, mnor rotaner), 4.77 (m 1 H,

maj or rot@sgg%]e426-4.45 (m 2H), 4.36 (m 1H, major rotaner), 4.08 (m 1H),
3.99 (m L m rotarner), 2.70 (m 1H, mnor rotaner), 2.52 (m 1H, :

maj or ¥ ot RE-LC1)(3-OCHRy)-(RHCH(OH ) Q) eAzerPap(ORI5 (m 1 H, minor rotamer).
13C-NWR (100 MHz; CD30D): (carbonyl and/or am di ne carbons, 20 rotaners) 8
174.1, 173.9, 173.5, 172.9, 168.2. 19-F NWR (282 MHz; CD30D): -59.8 and

he oal ¢ i PR DR (o BTG BREE BB, o] (37) 1 cates that
Ph(3-CI)(5-OCHF3)-(R)CH(OH)C(0)-Aze-Pab(Teoc} (0.40 g, 0.65 mmol;

see Example 1{ix) above), was dissolved in 20 mL of acetonitrile and 0.50 g

10 (6.0 mmol) of O-methyl hydroxylamine hydrochloride was added. The
mixture was heated at 70°C for 2 h. The solvent was evaporated and the
‘residue was partitioned between water and ethyl acetate. The aqueous
phase was extracted twice more with ethyl acetate and the combined
organic phase was washed with water, brine, dried (Na,SO,), filtered and

15 evaporated. Yield: 0.41 g (91%).
'H-NMR (400 MHz; CDCl;) : 5 7.83 (bt, 1H)}, 7.57 (bs, 1H), 7.47 (d, 2H),
7.30'(d, 2H), 7.20 {m, 1H), 7.14 (m, 1H), 7.01 (m, 1H), 6.53 (t, 1H), 4.89 (s,
1H), 4.87 (m, 1H), 4.47 (m, 2H), 4.4-4.2 (b, 1H), 4.17-4.1 (m, 3H), 3.95 (s,

20 3H),3.67 (m, 1H), 2.68 (m, 1H), 2.42 (m,1H) 0.97 (m, 2H), 0.01 (s, 9H).

(i) Ph(3-Cl)(5-OCHE,)-(R)CH(OH)C(0)-Aze-Pab(OMe) |
Ph(3-CL)(5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab(OMe, Teoc) (0.40 g, 0.62

mmol; see step (i) above), was dissolvéd in 5 mL of TFA and alllowed to

25 react for 30 mm. TFA was evaporated and the residue was partitioned
between ethyl acetate and NaHCO; (aq.). The aqueous phase was extracted
twice more with ethyl acetate and the combined organic phase was washed

with water, brine, dried (Na,SQ,), filtered and evaporated. The product was



30 2 9 AUG 2005 WO 02/ 44145 PCT/ SEQ /02657 83 Exanpl e 15 Ph(3-Cl
(5- OCH2CF3) - (R) CH( OH) C(0) - Aze-Pab x TFA (i)
3-Chloro-5-trifluoroethoxybenzal dehyde 5 To a magnetically stirred & &1 AMGi 280

of 3-chlygg%%/§%lt]¥dr oxybenzal dehyde (2.0 g¢g) 12.8 mm:n Eﬁﬁ"f@%@{’?ﬁﬁghg

above) an otasSsi um carbonate (2.3 g, 16.6 mol)
ni trogen was added 2, 2,2-trifluoroethgj p-toluenesulfonate (4.2 g, 16.6
nmol ) at roomtenperature. The m xture was heated to 110C for 7 h and then

stirred overnight room.t rature...1o The reaction was coqQl.ed, to 0C
pour ed | nt g Theatid fros ART SETOD e, NAPU IRt HaS LR Rr ko x 75 ) .
The conbi qg% @@%)C extracts were washed with 0.5 NHC1L (2 x 50 m),
"dried (Na %)% I"Ttered,. and concentrated in vacuo. The brown oil was

chromat ographed on silica gel eluting with Hex: EtOAc (6:1) to afford the
sub-title conpound (1.9 g, 61 %9 15 as a yellow oil. "H NVR (300 MHz,

CDC13) 5 JHANMR, (400HMHZ. GBS, : & B9 (8t AH)( 9.57 (E)2HT 2080 SH) H), 4. 42
(q, J =8 Hz, 2H) 20 (ii) Ph(3-C)(5- 2CF3) - (R, )CH(CSTIVB) To 'a sol ution
of 3-chil orol&{my it H)Loid€trhbHyeh dingddib)d6.5(15t,21 i), £288 {s,niid), 4.836é@, step (i)

above) and _zinc iodide (1 3 00 nL under nitrogen

(1.7 g,, 5.4 mmol) in CH2C12 (2
was added ) Aeltthibss 2H) 4-€f§égdde 443 §dd BB 4@, 1dhedvi%es, ¥R, syri nge at
0C. Th ' ' t.0 h th 25 diluted with H20 (150 nl).
The orSam3)c(é$]é‘§e}‘em%gzé‘gﬂéﬁea;“%cfﬁare]cﬁ)'( Na2§g4), f: I ;Je_reed\,NI and conf:ent r at )ed
i tt i A | .. 950 oi |
i oo AN FlAT BRI cBIROLALPoRiBincTiHoS Bk ©
5 1729,170.8, 152.7,152.6 ' _

10 MS(m/z)495(M-1),497 (M + 1)"

Example 13
Ph(3-OCHF 3)~(R)CH(OH)C@)-Aze-Pab x HOAc

Ph(3-CE)(S-OCHFZ)-(R)CH(OH)C(O);Aze-Pab(OMe) (13 mg, 0.026 mmol,
15 see Example 12 above) was dissolved in abs. ethanol (5 mL) and 30 mg of

10% Pd/C was added. Finally acetic acid (5 pL) was added and the mixture

was hydrogenated at atmospheric pressure for 20h. The mixture was,
filtered through Celite®, evaporated, and purified by reversed phase HPLC
(0.1 M aq. ammonium acetate/MeCN). The appropriate fractions were

20 freeze-dried to afford the title compound as a white solid: 8.5 mg (66%).

'H-NMR(400 MHz; CD;OD) rotamers: & 7.73-7.78 (m, 2H), 7.55 (d, 2H),
7.19-7.43 (m, 3H), 7.06-7.13 (m, 1H), 6.83 (t, 1H, Jur = 74Hz, major
rotamer), 6.81 (t, 1H, major rotamer), 5.20 (s, 1H, major rotamer), 5.19 (m,
25 1H, minor rotamer), 5.15 (s, 1H, minor rotamer), 4.78 (m, 1H, major
rotamer), 4.4-4.6 (several peaks, 2H), 4.35 (m, 1H, major rotamer), 4.08 (m,
1H), 3.99 (m, 1H, minor rotamer), 2.70 (m, 1H, minor rotamer), 2.52 (m,
IH, major rotamer), 2.30 (m, 1H, major rotamer), 2.15 (m, 1H, minor

rotamer), 1.89 (s, 3H).



2 9 AUG 2005 WD 02/ 44145 PCT/ SE01/ 02657 84 'H NMR (300 MHz, CDC13) 8 7.27
(s, 1H), 6.98 (s, 2H), 5.44 (s, 1H, 4.38 (q, J= 8 Hz, 2H), 0.30 (3.5 A%
(i) Ph(3-A)(5-0OCH2CF3)- (R, S)CH(OH)C(O OH 5 Concentrated hydrochloric acid
(170 mywuessgsded to Ph(3-d) (5- OCH2CR3) - (R, S) CH( OTM5) 8 /Bs3720- 4
mol ; see step (ii) above) and stirred at 100C for | h. After cooling to
roomtenperature, the reaction was f8yther cooled to OC and basified slowy
with 3 NNaOH (300 nL). This mxture was washed with Et20 (2 x 100 nlL) and

was thon et il TROEE QDS kG Ref ! crnd? Rebdish #BHEE: ca, “hna

concentra I t fg the sub-title conmpound (5.3 g, 92% as a
pal e yell t(§§v91(r)llll‘ﬂ'lr}s) Sv,m??%lﬁ’ V\lkca?sz{'i%’slcelir :\)’NI thout further purification. is '"H NVR (300

MHz, CD30 ' \ (s, IH, 7.02 (s, IH, 5.,13 (s, IH, 4.58.
(g, J=38 %S%P%if/?dgﬁmgl)%%m%)(m CJ—lESd-i)C(I_DO)O-l (a) g?\d K '
Ph(3-d)(5- OCH2CF3)-(S)CH QAc C(O CH (b) 20 A solution of

Ph(3-d)(5-0CH2CF3) - (R, S)CH OH) C(O OH (7.06 g, 24.8° nmol; see step (iii)
above) s anExampde 44PS " Amano” (4.30 g) in vinyl acetate (250 nl) and MIBE

Lo room t Shtlad A HLOEA b A8 PababEA. by 11 trat on washing a th .

| x : . k 1
5}?‘\% o1 AR | Gh At A C%?Fgf\?@{rﬁ%?b?ﬁ??ﬁﬁa%”fnZ' salt
sub- 11 11 6T SohEAEREATBRWAS diStolich {5 ML R sl sl ig of IOUERHICY 1 5
HO  and ewtasasdds. Wi TheEndReure2 was7hydtdgenhtdl R0aRhOGSheRigreGUeKt ract s

were dried (Na2SO4), filtered, and concentrated
10 ovemnight. The mixture was filtered through Celite®, evaporated, and

freeze dried from water/acetonitrile.

'"H-NMR(400 MHz; CD;0D) rotamers: _6 7.8-7.7 (m, 2H), 7.55 (m, 2H),

7.5-7.2 (m, 4H), 5.24 (s, 1H, major rotamer), 5.23 (m, 1H, minor rotamer),
15 5.18 (s, 1H, minor rotamer), 4.77 (m, 1H, major rotamer), 4.6-4.45 (m, éH),

4.36 (m, 1H, major rotamer), 4.08 (m, 1H), 3.99 (m, 1H, minor rotamer),

2.70 (m, 1H, minor rotamer), 2.52 (m, 1H, major rotamer), 2.30 (m, 1H,

major rotamer), 2.15 (m, 1H, minor rotamer). |

BC.NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons,
20 rotamers) & 174.1, 173.9, 173.5, 172.9, 168.2.

' F NMR (282 MHz; CD;OD): -59.8 and -59.9 (3F, minor and major

rotamer respectively), -77.4 (3F) indicates that the salt is TFA.

MS (m/z) 451.3 (M+1)" |

25

30



30 in vacuo to yield the sub-title conmpound (a) (2.18 g) as an off-white
solid. 2 9 AUG 7005 WD 02/ 44145 PCT/ SEQ /02657 85 In addition, the R
triethylamne salt of sub-title conmpound (b) (4.73 g). ' was obtai et AlG dih
t he col hr ormat ogr aphy nenti oned above. Data for sub-tjt]l und (a):
.5 np: BT R (300 MHz, CD30D) 5 7.18 (s, 1H), 7."'(9;”5%3?’8%%, 7.02
(s, 1H), 5.13 (s, 1H), 4.58 (g, J= 8¢y, 2H. "3C NMVR (75 Mz, CD3CD) 6
175.4, 159.6, 144.6, 136.2, 125.0 (q, J= 277 Hz), 121.8, 115.9, 113.1,
73.3, 67.0_(q, J= 35 Hz) 1o HPLC Anal ysis: 98.6% >99%ee, Chiralcel OD

Col urm (972:@mpIs 15Hex: Et OH: TFA nobi | e phase) [a]250 = -81.5 (¢ = 1.0, MeOH)

APCI - M5: 2 = 3 - 3)-(R
APOLS: (3 2 0P8 2 bt bR O ) (s OCREES) -

Ph(3-d) (5-0CH2CF3) - (R CHOH)C(OOH (0.50 g, 1.8 mol; see step (iv) above
(conpound (a))). in DVF (20 nlL) under nitrogen, was added H Aze-Pab(Teoc) x

HCO (1. 035%3-@'1130%”3’“51“&6@%’&;igﬁ%lgehgféeg mmol ), and DI PEA (0.57 g, 4.4
nmol ) at ' 20 OC for 2 h and then at room

t enper at urko & anagieticallyf hametdsoluteommas 3-dhdmeeiithyatrexdybanzahizhadafd.0t he resi due
chr omat ogr aphed tw ce on_silica é]el ,, eluting first with CHC13: EtOH (10:1)
and t hen & ti7.&monel;meerExample) 100 akgvepraad: petagsibm icarkwnatmddngl (0..55 ¢

NNR (300" NS TEEBOE LOURe Sni KPP R BIORB A P g G2 A Bugon Bl 21y
7.38- 7. 41 { Wuctidbaifdnaté (4218, 18% didhor) 4t Wordr B8npdPanft) - TRe Widare?

was heated to 110°C for 7 h and then stirred overnight at room temperature.

10 The reaction was cooled to 0°C, poured into ice-cold 2 N HCI (100 mL) and
extracted with EtOAc (2 x 75 mL). The combined organic extracts were
washed with 0.5 N HCl (2 x 50 mlL), dred (Na,SO,), filtered, and
concentrated in vacuo. The brown oil was chromatographed on silica gel
eluting with Hex:EtOAc (6:1) to afford the sub-title compound (1.9 g, 61%)

15 as ayellow oil.

'H NMR (300 MHz, CDCL;) § 9.44 (s, 1H), 7.56 (s, 1H), 7.33 (s, 1H), 7.28_
(s, 1H), 4.42 (q, J= 8 Hz, 2H)

20 (it} Ph(3-C1)(5-OCH,CF3)-(R,§)CH(OTMS)CN
To a solution of 3-chloro-5-trifluoroethoxybenzaldehyde (5.2 g, 21.7 mmol;
see step (i) above) and zinc iodide (1.7 g, 5.4 mmol) in CH,Cl; (200 mL)

under nitrogen was added trimethylsilyl cyanide (4.3 g, 43.3 mmol)
dropwise via syringe at 0°C. The mixture was stirred at 0°C for 3 h then
25 diluted witthZO (150 mL). The organic layer was separated, dried
(Na,S0,), filtered, and conéentrated in vacuo to afford the sub-title
compound (6.9 g, 95%) as a yellow otl which was used without further

purification.



and 4.75-4.79 (m 2H), 3.94-4.61 (m 8H), 2.09-2.75 (m 2H), 1.04-1.11 ?Jm
30 2H), 0.70 (s, 9H) 2 9 AU6 2005 WD 02/ 44145 PCT/ SEO1/ 02657 86 APCIZ 3BL6 (405
+ 1) =643 mz (vi) Ph(3-d)(5-0OCHCF3)-(R)CH(OH) C(O) - Aze-Pab x TFA

Ph( 3- A (5 3)-(RCH OH) C(O) - Aze- Pab( Teoc) (0.066 g, |; see .
step_(v)\oégéveag:was di ssolved in 3 nL of TFA and all O\A/edpélgg@(ﬁg’ggmor 30
mn. TFA was evaporated and the residue was freeze dried from

wat er/ acetonitrile to yield 0.060 g (94% of the title conpound as its TFA

lt. to ""H-NVR (4 ; 0 . 6 7.8-1.7 2 7.6-7.5
o). 72 OMERGORMEE, SDChY B8 Mot ke AE 5. 4% (ol D), - S5rm or

t S : ' t , 4.81 | H, ' t :
1o (4o hnB HE 2 DA A Hi ST b aner), (4 16 (n " TH. major T ot aner).
4.06 (m 1H, mnor rotaner), 3.99 (m IH mnor rotaner), 2.70. (m 111,
m nor rotamer), 15 2.54 (m IH major rotaner), 2.29 (m IH mgjor rotaner),
2.15 ' ] _QICGHRT RCSTOIVR -y CD30D) : b I d/
ani di 512] Cgﬁ@%&%ﬂn 74 qg?@%@@ﬁl 7, 1%37. (()?alrvso??/ﬂ z?n498.r3
(M+r1l) 20 Bomcphtratt hpdf&hibn¢ SacddH( THB) mlR) @HsOEdaed) tAzBrBGal)(be) To. a
sol ution of Ph(3-C 5-OCI-|2CFS)-1§R)CI-|( C(OO0Od(0.48 g, 1.7 mmol; see
Exanmpl e 18GEHCED REQEYRIQN .5 & moxolniee siapdil) 25ove) #shen was

0450, SRS iR o Bl ok LR A e el * ™)

was further cooled to 0°C and basified slowly with 3 N NaOH (300 mL).
This mixture was washed with Et;O (2 x 100 mL) and the aqueous layer

10 was acidified with 2 N HCI (50 rﬁL). The aqueous layer was then extracted =
with EtOAc (2 x 100 mL), dried (Na,SQ,), filtered, and concentrated in
vacuo to afford the sub-title compound (5.3 g, 92%) as a pale yellow oil

which was used without further purification.

15 'H NMR (300 MHz, CD;OD) & 7.18 (s, 1H), 7.07 (s, 1H), 7.02 (s, 1H), 5.13
(s, 1H), 4.58 (q, J = 8 Hz, 2H) .

(iv) Ph(3-C1)(5-OCH,CF;)-(R)CH(OH)C(O)OH (a) and Ph(3-CI)(5-
OCH,CF;)-(S)CH(OAc)C(O)OH (b)
20 A solution of Ph(3-CH(5-OCH,CF;)-(R,S)CH(OH)C(O)OH (7.06 g, 24.8
' mimol; see step (iii) above) and Lipase PS “Amano” (4.30 g) in vinyl acetate

(250 mL) and MTBE (250 mL) was heated at 70°C under nitrogen for 40 h.

The reaction was cooled to room temperature, the énzymc was removed by
filtration washing with EtOAc, and the filtrate concentrated Iin ﬁacuo.
25 Chromatography on silica gel eluting with CHCl;:MeOH:E;N (92:6:2)
afforded the triethylamine salt of the sub-title compound (a) (3.02 g) as a
yellow oil. The salt of sub-title compound (a) was dissolved in H,O (150 |
mL), acidified with 2 N HCI and extracted with EtOAc (2 x 75 mL). The
combined organic extracts were dried (Na,S0Oy), filtered, and concentrated

30 in vacuo to yield the sub-title compound (a) (2.18 g) as an off-white solid.



was stirred at OC for 2 h and then at roomtenperature for 20 h. The
m xture was concentrated in vacuo and the residue chronmatographed tvJ $a(5 oms

silica qel,_eluting first with CHCL3: EtOH (10:1) and seco it 9 AUG
2005 V\oqﬁé/’ﬁ’ﬁ’l‘zt% PCT/ SEQl / 02657 87 Et OAc: EtOH (10:1) to a?%%‘}taﬁ’é%itle

conmpound (0.62 g, 69% as a crushablg white foam np: 75-80C R f = 0.43
(10:1 CHC13: EtOH) 'H NWR (300 MHz, OD, conplex m xture of rotamers) 8
7.57-7.60 (m 2H), 7.32-7.36 (m "2H), 7.13-7.17 (m IH, 7.00-7.06 (m 2H),
5. 09- 5. 19 Inaalifidom,4the . B@thlaming sald. af3sub-dde (aompehnd 8bB(4.73,2)3m)s 2. 10-2. 73

(m 2H APCI-MsS.. (M+ 1) =529 mz |10 Exanple 17
Ph(3-d ) ( @W&ﬁm t&%@%@@ﬂ%&f@p&ﬁ@%tmd@m@; 2-Di fl uoroet hyl ester

met hanesul fonic acid is To a magnetically stirred sol ution of
2,2-difluoroethanol (1.52 g, 18.5 mmol) in CH2C12 (20 nlL) under nitrogen

was added J z180) . 55.5 mmol ) and net hanesul fonyl chl ori de
(2.54 g, g&é?&}m%qt?mg%%iogﬁg%)ﬁi xture was stirred at OC for 1.5 h, diluted

wi th CHZChgp:(6@-108PC and washed with 2 N HCl (50 nL). The aqueous |ayer was
extracted with 20 CH2Cl 2 (30 nL) and the conbi ned organic extracts washed
wi th bri ndHISMR (10) M z,0D¢OD)SON)1 8 (5j 1Her 267 (antHy,oho21s,rld)ed.i3n vacuo to
afford the sub- title conmpound (2.52 g, 85% as a yellow oil which was used
without f{irlthef-38ud ¥itdtwdHR5 ' H NVR (300 MHz, CDC13) 6 6.02 (tt, J= 3

Hz, J= S5uE IR (75%ER, €B,08) 5173 .4759%, 14 21385 128018 f223)
| Hz), 121.8, 1159, 113.1, 73.3, 67.0 (q, J = 35 Hz)
10 HPLC Analysis: 98.6%, >99% ee, Chiralcel OD Column (97:3:0.5
Hex:EtOH:TFA mobile phase)
[0]”p = -81.5° (c = 1.0, MeOH)
APCI-MS: (M-1)=283 m/z

15 (V) Ph(3-Cl)(5-OCHg_(:‘fl)-(R)CH(OH)C(Ol-Aze-Pab(Teoc)
| To a solution of Ph(3-CI}(5-OCH,CF;)-(R)CH(OH)C(O)OH (0.50 g, 1.8
mmol; see step (iv) above (compound (a)})) in DMF (20 mL) under nitrogen
was added H-Aze-Pab(Teoc) x HCI (1.03 g, 2.3 mmol), PyBOP (1.01 g, 1.9
mmol), and DIPEA (0.57 g, 4.4 mmol} at 0°C. The reaction was stirred at

20 0°C for 2 h and then at room temperature for 20 h. The mixture was
-concentrated in vacuo and the residﬁe chromatographed twice on silica gel,
eluting first with CHCIl;:EtOH (10:1) and then with EtOAc:EtOH-(IO:l) to
afford the sub-title compound (0.55 g, 48%) as a crushable white foam.

25 mp: 90-95°C
R¢=0.42 (10:1 CHCI;:EtOH)
'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.78-7.81 (m,
2H), 7.38-7.41 (m, 2H), 7.12-7.16 (m, 1H), 7.00-7.06 (m, 2H), 5.09-5.22
and 4.75-4.79 (m, 2H), 3.94-4.61 (m, 8H), 2.09-2.75 (m, 2H), 1.04-1.11 (m,
30 2H), 0.70 (s, 9H) |



(i1) 3-Chloro-5-difluoroethoxybenzal dehyde To a sol ution of
3-chl or 0- 5- hydr oxybenzal dehyde (1.50 g, 9.6 mml; see 30 Exanple 1{iJAUb 2005
above) and potassium carbonate (1.72 g, 12.5 nmol) in DMV 2 9 AU6 2005 WO

02/ 44145, / /02657 88 (10 nL) under nitrogen was ad | wion of
2, 2-di f?"u(g%@?}%a ester nmethanesulfonic acid (2.0 g, 12.9??'}%%%?(;%65}% step

(i) above) in DVMF (10 nlL) dropwi se gfg roomtenperature. The m xture was
heated to 100C for 6 h and then stirred overnight at roomtenperature. The
reaction was cooled s to OC, poured into ice-cold 2 N HCL (100 niL), and

ext ract ed MPGHMB:0fM +(12 =045 HE) . The combi ned organic extracts were washed
with 0.5 NHCI (2 x 50 nL), dried (Na2SO4), filtered, and concentrated in
vacua. The brown oil was chronat ographed on silica gel eluting with

Hex: Et OAC ,(.5: 5 g, 64% N
o AL S S RS 9, 0% 55 80|
Hz,

7.22 (s, ) ] : ’ A2 =3 J= 15
si 2 (v o1y - CEOCHCISRIEHIOHIEOF Az bab(Te8e) { (0,069 "3, 03]
3- chl o5 o- mtlof; Iseerstey (oxatsre) plvds sholell. 353 gnL 6ofITR¥DANd alewedttop (ii)

above) and zinc iodide (0.48 g, 1.5 mol) in CH2Cl 2 (50 rnL) was added
tri met hyl sdacy ifor p@nindm (TFA1wgs evaporamadbhnd dhopesidee avasoteezmdaedni t r ogen.

The m xtugre was stirred at OC f : diluted with H20 (50 niL). The
organic | é{j’g} WRARL/ agshem aléof,o HFF%Q%éﬂa&@’?’) of ithg &itlecompoutlas ¥acent r at ed
in vacuo -i»? a;flgnrd the sub-title compound (1.85 g, 95% as a brown oil

whi ch was uée i thout further purification. iHNW (300 MHz, CDCl13) S 7.13

(s, | H, 6.94 (s, 2H), 6.10 (tf, J = 3 Hz, J= 55 Hz, 1H), 5.43 (s, IH),
4.20 (dt, J= 3 Hz, J= 15 Hz, 2H), 0.28 (s, 9H) . 25 -
10 'H-NMR (400 MHz; CD;0D) rotamers: § 7.8-7.7 (m, 2H), 7.6-7.5 (m, 2H),

7.2-7.0 (m, 3H), 5.21 (fn, 1H, minor rotamer), 5.17 (s, 1H, major rotamer),
5.11 (s, 1H, minor rotamer),‘ 4.81 (m, TH, major rotamcr), 4.6-4.4 (m, 4H),
4.37 (m, 1H, major rotamer), 4.16 (m, 1H, major rotamer), 4.06 (m, 1H,
minor rotamer), 3.99 (m, 1H, minor rotamer), 2.70 (m, 1H, minor rotamer),
15 2.54 (m, 1H, major rotamer), 2.29 (m, 1H, major rotamer), 2.15 (m, 1H,
minor rotamer) ' -
BC.NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons,
rotamers) & 172.2, 171.8, 171.7, 167.0.
MS (m/z) 499.3 (M+1)" -
20

Example 16

Ph(3-Cl)(S—OCHgCF;)-(R)CH(OH)C(O)-Aze~Pab(OMe)

To. a solution of Ph(3-CL)(5-OCH,CF;)-(R)CH(OH)C(O)OH (0.48 g, 1.7

mmol; see Example iS(iv) above (compound (a)) in DMF (20 mL) under
25 nitrogen was added H-Aze-Pab(OMe) x 2HCI (0.74 g, 2.2 mmol), PyBOP

(0.97 g, 1.9 mmol), and DIPEA (0.55 g, 4.2 mmol) at 0°C. The reaction

was stirred at 0°C for 2 h and then at room temperature for 20 h. The
- mixture was concentrated in vacuo and the residue chromatographed twice

on silica gel, eluting first with CHCI3:EtOH (10:1) and second with



(iv) Ph(3-Cl1)(5-0CH2CHF2) - (R, S) CH(OH) C( O OH Concentrat ed hydrochl ori é @ci d
(60 m.) was added to Ph(3-0)(5- OCH2CHF2)- (R, S) CH(OTMB) CN (1. 85 g, 25. 46 2005
mol ; s iii) above) and stirred at 100C for | h. Qoling to
roomtesggr%g}t?‘%ré, the 30 reaction was further cooled to d’ﬁ#ﬁi’?fﬁf'gd slowy
with 3 N NaCH (-180 2 9 AUG 2005 WO Og4 44145 PCT/ SEQ /02657 89 nl) and
washed with Et20 (2 x 75 nL). The aqueous |ayer was acidified with 2 N HC
(20 nmL) and extracted with EtQAc (2 x 75 nL). The conbined organic extracts
were dri e8I (101etedtfarddtbeotitlencempenndi 0-§2c1069%)atf dr d t he
sub-title cog%?bﬁmd#sl.éo g, 97% as a pale yellow 5 solid which was used

wi t hout f UFRFEACIGWME IR on. ' H NMR (300 MHz, CD30D) S 7.15 (s, 1H), 7.05 .
(s, 1H), 6.98 (s, 1H), 6.19 (tt, J= 4 Hz, J= 55 Hz, 1H), 5.12 (s, 1H), 4.25
(dt, J= 4 Hz, J= 17 Hz, 2H) 10 (v) Ph 3-Cl 5-0CH2CHF2)-(S)CH(OAc) C(O CH (a)
and Ph(3-q]%£zg_ CHF2) - (R CH(OH) C(O OH (b) A solution of

Ph(3-Cl) (5- 2)-(RS)CHOHC(OOH (3.90 g, 14.6 mmol; see step (iv)
above) san®R L+ pase( 189 CN@RELQOR) 50 g) in vinyl acetate (140 nl) and MIBE
(140 ni) was heated at 70C under nitrogen for 40 h. 15 The reaction was

coof ed t o FobMRERHeMHay €D, compler mturead rotamérs) & 7a17-360v@mshi ng wit h

Et CAc, and . the filtrate concentrated.in cyo.. Chr omat gy aphy on silica gel
el uting width), A3 36 IgtI'QN7(-b%:761:72$fPs Igﬁf %r%a-ocﬁh@“t Q%Qt ﬁ;ﬂ%aﬁrilﬁe salt of

the sub-titl.e ’&pgﬁ'd | o [ I i1 h i et hyl am ne
salt of tﬁ@ds%ff?'tr G“C%%oﬁ%%%ﬂ?i% jq?‘&&?@ﬁ*o@@'ﬁ?%@“ the salt was
di ssol ved 4 R ( (W) jidified wwth 2 N HCO and extracted with Et OAc
(2 x 75 m@#ﬁgb%%d %Zr%gir/]?(: extracts were dried (Na2SO»4), filtered,
and cqpcentrated in vacuo to yield the sub- title conpound (b) (1.00 g) as
an of f-white solid. : ‘ '

Example 17
Ph(3-Cl)(5-OCH,CHF,)-(R)CH(OH)C(O)-Aze-Pab x TFA

(1) 2,2-Difluoroethyl ester methanesulfonic acid

(s To a magnetically stirred solution of 2,2-difluoroethanol (1.52 g, 18.5
mmol) in CH,Cl; (20 mL) under nitrogen was added triethylamine (S.Q g,
55.5 mmol) and methanesulfonyl chioride (2.54 g, 22.2 mmol) at 0°C. The
mixture was stirred at O°C: for 1.5 h, diluted with CH,Cl; (50 mL), and
washed with 2 N HCI (50 mL). The aqueous layer was ext;aéted with

20 CH,Cl,; (30 mL) and the combined organic extracts washed with bnine (30
mL), dned (Na,SO,), filtered, and concentrated in vacuo to afford the sub-
title compound (2.52 g, 85%) as a yellow oil which was used without |

further punfication.

25 'H NMR (300 MHz, CDCl5) § 6.02 (tt, J = 3 Hz, J = 55 Hz, 1H), 4.39 (dt, J
=3 Hz,J= 13 Hz, 2H), 3.13 (s, 3H)

(i1) 3-Chloro-S-diﬂﬁoroethoxybenzaldehyde
To a solution of 3-chloro-5-hydroxybenzaldehyde (1.50 g, 9.6 mmol; see

30  Example 1(ii) above) and potassium carbonate (1.72 g, 12.5 mmol) in DMF



25 Data for sub-title compound (b): np: 103--106C Rr= 0.39 (90:8:2

CHC13: MeOH: Et3N) "H NMR (300 MHz, CD30D) S 7.13 (s, IH), 7.04 (s, |218)AUtel®7
(s, 1H), 6.17 (tt, J=4 Hz, J=55 Hz, 1H), 5.12 (s, | H), 4.24 (dt, J= 4
Hz, J= Soinia2d). 2 9 AUG 2005 WD 02/ 44145 PCT/ SEOL/ 0265PCOBEIBE6HNVR ( 75
MHz, CD3OD) 5 175.5, 160.3, 144.5, 136.1, 121.3, 115.7, 115.3, (t, J= 240
Hz), 112.9, 73.4, 68.6 (t, J= 29 Hz) 88PLC Anal ysis: 96.2% >95.0% ee,

Chiral Pak AD Col um (95:5:0.5 Hex: Et OH TFA nobil e phase) 5 [a]25D = -84.0

R I ST T e -

Ph(3-d) (

e
Ph(3-C : . ) . . .
hove.(ommarHRETEN | RHEIEb (0 Pl Secthied (), abb TR, DitEccietop (1)

H- Aze- Pab@lEpdiopxvikcht (0@t Cergperdtufe bk mixPyBGRas Beatedgo 1004C fyrel ), and
DI PEA (0.43 g, 3.3 nmol) at OC. The reaction was stirred at 0C for 2 h and.
t hen at r doand dwpetiatedreveroigh2@t orThemperaturce Ths reauionewss gbelddi n vacuo

G 31 Bt O 076, SUegata Lol chNHEA TR SHLY, sTxtrastcchpith BUOAG sub-t1 (|
P8 e LR SR L O
SLRELY P s e S e
8H), 2. 10beowh oil(Was ifbmatofrhphed bn (sthica2ddl, elQtifg with HRRIEtOAC (5:1)
~ to afford the sub-title compound (1.35 g, 64%) as a yellow oil.
10 '
'H NMR (300 MHz, CDCl;) § 9.92 (s, 1H), 7.52 (s, 1H), 7.31 (s, 1H), 7.22
(s, 1H), 6.12 (tt, =3 Hz, J = 55 Hz, 1H), 4.26 (dt, J = 3 Hz, J = 15 Hz, 2H)

(111) Ph(3-C1)(5-OCH,CHF,)-(R,SYCH(OTMS)CN
15 To a solution of 3-chloro-5-difluoroethoxybenzaldehyde (1.35 g, 6.1 mmol;
see step (11) above) and zinc 1odide (0.48 g, 1.5 mmol) in CH,Cl; (50 mL)

was added trimethylsilyl cyanide (1.21 g, 12.2 mmol) dropwise at 0°C.
under nitrogen. The mixture was stirred at 0°C for 3 h, then diluted ﬁrith
H,0 (50 mL). The organic-iayer was separated, dried (Na,S0,), filtered,
20  and concentrated in vacuo to afford the sub-title compound (1.85 g, 95%) as

a brown oil which was used without further purification.

'H NMR (300 MHz, CDCL;) 6 7.13 (s, 1H), 6.94 (s, 2H), 6.10 (tt, J = 3 Hz,

J=55 Hz, 1H), 5.43 (s, 1H), 4.20 (dt, J= 3 Hz, J = 15 Hz, 2H), 0.28 (s, 9H)
25 | |

(iv) Ph(3-C1)(5-OCH,CHF,)-(R,S)CH(OH)C(O)OH

Concentrated hydrochloric acid (60 mL) was added to Ph(3-Cl)(5-

OCH,CHF;)-(R,S)CH(OTMS)CN (1.85 g, 5.8 mmol; see step (iii) above)

and stirred .at 100°C for 1 h. After cooling to room temperature, the

30 reaction was further cooled to 0°C, basified slowly with 3 N NaOH (~180



APCI-Ms: (M + 1) = 625 mz 25 (vii)

Ph(3-C ) (5- OCH2CHF2) - (R) CH( OH) C( O) - Aze-Pab x TFA 7 9 AUG 7095
Ph(3-d ) (5- OCH2CHF2) - (R) CH( OH) C( O) - Aze- Pab( Teoc) (0.086 0.138 ol ; see
step (viNO%BtNE), was dissolved in 3 nL of TFA and all O\Ag“cpi’%":m’roéﬁé‘&t for 1
h. TFA was evaporated and the resi due\8 was freeze dried from2 9 AUG 2005 WO
02/ 44145 PCT/ SEQ / 02657 91 wat er/ acet gnitri le to yield 0.080 g (98% of the
title conpound as its TFA salt. 'H- NWR (300 MHz; CD30D) rotaners: 8 7.8-7.7
(m 2H), mig andwashedMith E&Gr (25 63 98LY.mITheH)queeusdaprogag avidifigd 5. 20 (m
1H, m nor rotaner 5.14 | H rmajor rot r), 5.10 (s, 1H, m_nor

r ot aner), W48’8@ ﬁnl)['quH(erd}(‘g; a%l"éﬁfjﬁ?tﬁi W}%—”%.téA(cnfzﬂ-l) 5 mlzp (the 1H, i nor
rotamer), 2.53 1H | or,  rotamer) . 2. 1H, major rotaner), 2.15
(m 1k et brdapie SRSt ke (ot B SCp lyertl b g i it e
car bons, I " .4, 2 1 481. 2
(ML) + Exépnﬁééloig@ aﬁ%{@@?t‘@%&@?ﬁ@?ﬁ’ﬁ?éﬁ&?} éﬁ%"(t?) g%é"%%@f ))15 To a

sol ution eflidPihicHvhé aséHIEInL fatMrPdrdhid4toa OH (0.30 g, 1.7 nmml; see
Exanpl e 17(v) above (conpound (b))) in DVF (15 nmlL) under nitrogen was added

H Aze- Pab(Owe) x 2HC1 (0.49 g, 1.5 nmol ), PyBOP, (0.65 g, 1.2 mmol), and
reaction was stirred at 0C for 2 h and

DI PEA (0.36.q, 2,8 mol) at OC. The
t hen- at r%@%ﬂﬁeﬁ?@r%%@@l@@@ h15tael Bp T (rdDads9& tad&ht pdPed in vacuo

i th G B0 HAG T35 Whell b e et A2 L T i) ™

CHClI 3: MeCH (20:1) to afford the title

10 (v) Ph(3-CI)(5-OCH,CHF,)-(S)CH(OAC)C(O)OH (a) and Ph(3-CI)(5- |
'OCH,CHF,)-(R)CH(OH)C(Q)OH (b)
A solution of Ph(3-Cl)(5-OCH,CHF,)-(R,5)CH(OH)C(O)OH (3.90 g, 14.6

mmol; see step (iv) above) and Lipase PS “Amano” (2.50 g) in vinyl acetate

(140 mL) and MTBE (140 mL) was heated at 70°C under nitrogen for 40 h.
15 The reaction was cooled to room temperature, the enzyme removed by
filtration washing with EtOAc, and the filtrate concentrated in vacuo.
Chromatography on silica gel eluting with CHCl;:MeOH:Et:;N (92:6:2)
afforded the triethylamine salt of the sub-title compound (a) as a yellow oil.
In addition, the triethylamine salt of the sub-title compound (b) (1.47 g) was
20 obtained and the salt was dissolved in H,O (100 mL), acidified with 2 N
HCI and extracted with EtQOAc (2 x 75 mL.). The combined organic extracts
were dried (NaZSO‘;), filtered, and concentrated in vacuo to yield the sub-

title compound (b) (1.00 g} as an off-white solid.

25 Data for sub-title compound (b):
mp: 103-106°C
Rr=0.39 (90:8:2 CHCl;:MeOH:Et;N)
'H NMR (300 MHz, CD;0D) & 7.13 (s, 1H), 7.04 (s, 1H), 6.97 (s, 1H), 6.17
(tt, /=4 Hz, /=55 Hz, 1H), 5.12 (s, 1H), 4.24 (dt, /= 4 Hz, /= 8 Hz, 2H).



conpound (0.47 g, 81% . as a crushable white foam 25. np: 65-75C Rr= 0. 37
(10:1 CHC13: EtOH) "H NMR (300 MHz, CD30D, conplex mixture of rotanmes)Agh 2005
7.58-7.60 (m 2H), 7.32-7.35 (m 2H), 7.09-7.12 (m IH), 6.96-7.02 (m 2H),
6. 16 (t,wé 344149 AUG 2005 WO 02/ 44145 PCT/ SE01/ 02657 92 5pctigroitodbdsr '
5.08-5.18 and 4.74-4.80 (m 2H), 3.96-4.50 (m 6H), 3.80 (s, 3H), 2.10-2.75
(m 2H) APCI-Ms: (M+ 1) = 511 nlz. sgfxanple 19

Ph(3-C ) (5-OCH2F) - (R)CH(OH) C( O - Aze-Pab x TFA (1) ‘

52&‘2’; or b 2y SRy B et R 351 B 3G 38B k5.6 36 10 2 B3P 11 1
Bddeq ¢ 11 meChG 51 28 HEP A5 Y BB A T 2 L on i Xt ur e v

al | oned t HPBCMARaly9RMIEIHET 805100, 8¢ ChialRtk APeTylghn. (Y95€,5(250 nl)
was added, and the layers were separated. The aqueous |ayer was extracted

wi t h CH2CIHEexX:EtQHQOP Antrobil€hphasginbi ned 15 organic extracts were dried
(Na2s™4), filitered, and concentrated in vacuo to afford the sub-title
conpourid (#4678 =;848%c 5.8 Y@M . 0i | that was used .without further
purificati AR =.0.42 (371 Hex: EtOAc) 20 ' H. NMR (300 MHz, CDCI3) 5 7.06
(s, IH), &%I“Mgiﬁi:%.—zéﬁsi@/zm, 0.30 (s, 9 H), 0.24 (s, 9 H_ (ii)
Ph(3-d)(5-0H)- (R S)CH(OH) C(O OH A sol ution of , -
Ph(3-d)(5-0IM5) - (R, S)CH(OTMS) CN (22.6 g, 68.8 mml; 25 see step (i) above)

i nconcentyptpags HE) (S SOHICHPIRER CHI MG ONIeie-Pab(Teor)
To a solution of Ph(3-C)(5-OCH,CHF;)-(R)CH(OH)C(O)OH (0.35 g, 1.3
10 mmol; see step (v) above (compound (b))) in DMF (18 mL) under nitrogen
was added H-Aze-Pab(Teoc) x HCl (0.76 g, 1.7 mmol), PyBOP (0.75g, 14
mmol), and DIPEA (0.43 g, 3.3 mmol) at 0°C. The reaction was stirred at

0°C for 2 h and then at room temperature for 20 h. The mixture was

concentrated in vacuo and the residue chromatographed twice on silica gel,
5 eluting first with CHCI;:EtOH (10:1), and then with EtOAc:EtOH (10:1) to

afford the sub-title compound (0.69 g, 84%) as a crushable white foam.

mp: 108-118°C
~ Re=10.48 (10:1 CHCl3:EtOH)
20 '"HNMR (300 MHz, CD;0D, complex mixture of rotamers) § 7.78-7.81 (m,
2H), 7.40-7.43 (m, 2H), 7.09-7.12 (m, 1H), 6.96-7.02 (m, 2H), 6.16 (1, J =
57 Hz, 1H), 5.09-5.20 and 4.75-4.80 (m, 2H), 3.95-4.55 (m, 8H), 2.10-2.75
(m, 2H), 1.04-1.11 (m, 2H), 0.07 (s, 9H)
APCIMS: (M + 1) = 625 m/z
25 . '
(vii) Ph@uCI)(S_—OCHgCHFg)-(R)CHQH)C(O)-Aze-Pab x TFA
Ph(3-C1)(5-OCH,CHF,)-(R)CH(OH)C(0)-Aze-Pab(Teoc) (0.086 g, 0.138

mmol; see step (vi) above), was dissolved in 3 mL of TFA and allowed to

react for 1 h. TFA was evaporated and the residue was freeze dried from



nitrogen for 3 h. The reaction was cooled to OC and basified slowy with 2N
NaCH The m xture was washed with Et20 (3 x 100 nL) to renpove the organic
inmpurities. The aqueous | ayer was acidified with 2N HC1 and extractzedAyd 1065
Et OAc (3 x 200 nL). The conbi ned organic extracts were 30 dried (Na2SO4),
filteredvoamdigoncentrated in vacuo to afford the sub-titPEr/RQH83G 20 J5 WO

02/ 44145 PCT/ SE01/ 02657 93 conpound (9.3 g, 67% as a brown oil that was
used wi thout further purification. Bl= 0.23 (6:3:1 CHC 3: MeOH: concent r at ed

NHAOH) 5 'H NVR (300 MHz, CD30D) 5 7.05 (s, IH), 6.94 (s, IH), 6.73 (s, 1H),

5.03 (s, | N W ) gt on of
Ph(3-d)(¥%6/?‘%é§§}§§r&3m %?‘* gﬁg%(ggo/ §‘gﬁ‘gﬁ‘%%%" ge% i pA(ii) above)
i n absol utggtEt OH (200 nl) was added concentrated sulfuric acid (0.25 nl)
and the reaction was refluxed under nitrogen for 4 h. The reaction was

cooled to OC and solid NaHCO3 (0.2 g) was added. The reaction was
concentrated in vacuo and partitioned with saturated NaHCO8 (100 niL) and

Et 20 (3 x HGNMR.(300& HapbihétD brasamices: éxT.8a (el ), dr.6-6d5 (1, RY7SO1)
filtered, _and concentrated in vacuo_ to al ve the sub-title coppound (6.9 g,

65% as a7yel-b &R @1 3Hhitkt e (Bedbli $-KEm, tiil merorgotamedad ldrs, R1= 0. . 62
). 5. o1 (AL BT Egmer S0Lye. {T ningy piaepin 4 ?E%(mﬁ%?’%na?m? .0, |
3
pﬁis o) gg%&%f”@%?@?&*@@(@{w%%#gaﬁ BB 1) above)
in DVF (1@6taffel), lzrm‘a% eﬁl{e&a§éﬂ$ﬂtameﬁ}eﬂ 1131 (tnfi, 00K Nrithor r%'iarﬁ@i-)was added cesium
car bonat e (13 1 nmol ). The reaction.
Be. NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons,
10 rotamers) 6 174.0, 173.8, 173.4, 172.9, 168.2

MS (mv/z) 481.2 (M+1)"

Example 18
Ph(3-C1)(5 -OCHZCHFQ);(R)CH(OH)C(O)—Aze-Pab(OMe)

15 To a solution of Ph(3-C1)(5-OCH,CHF;)-(R)CH(OH)C(O)OH (0.30 g, 1.7
mmol; see Example 17(v) above (compound (b))) in DMF (15 mL) under
nitrogen was added H-Aze-Pab(OMe) x 2HCI (0.49 g, 1.5 mmol), PyBOP,
(0.65 g, 1.2 mmol), and DIPEA (0.36 g, 2.8 mmol) at 0°C. The reaction
was stirred at 0°C for 2 h and then' at room temperature for 20 h. “The

20 mixture was concentrated in vacuo and the residue chromatographed three
times on silica gel, eluting first with CHCI;:EtOH (10:1), then with
EtOAc:EtOH (10:1), and finally with CHCl;:MeOH (20:1) to afford the title

compound (0.47 g, 81%) 'as_a crushable white foam.

25. mp: 65-75°C
R¢=0.37 (10:1 CHCI;:EtOH) _
'H NMR (300 MHz, CD;0D, complex mixture of rotamers) 8 7.58-7.60 (m,
2H), 7.32-7.35 (m, 2H), 7.09-7.12 (m, 1H), 6.96-7.02 (m, 2H), 6.16 (t, J =



m xture was stirred at OC for 15 mnutes followed by the addition of
potassiumiodide (0.5 g, 2.7 nmmol ). The reaction was cooled to -78C and|s; 2005
chl or of | uoronet hane (18.4 g, 268 mmol ) was bubbled into the vessel. The
sealed flask was then allowed to warmto roomtenperature and stirred for 2
9 AUG 2009 02iA81452/ 44145 PCT/ SEOL/ 02657 94 18 h. The react PERSEN261%e was !
cooled to OC, vented carefully to rengée any excess chlorofl uorom et hane,
and partitioned with H20 (20 nL) and t20 (3 x 50 nL). The conbi ned

organi cs were washed with brine (2 x 50 nl), dried (Na2SO»4), filtered and
concent r at £51 H4) Mag 508518 and 44-amg0 6@l 20k 30964130 ¢m, $81), .80 (510 Wi th
Hex: Et OAc (gradient from9:1 to 3:1) afforded the sub-title conpound (2.4
g, 35% as3H),|3.502.3%e(thpdHdi|. Note: The compound is faintly uv-visible on
TLC. It can %e Vi sus}bid:sejd El)f stfaining the TLC with bronocresol green. i0
Rf = 0.46 (4PEliMy: £Mc)) = Al AWRZ( 300 Mz, CDCI3) b 7.21 (s, IH), 7.08 (s,
1H, 7.05 (s, IH, 5.70. (d, JHF 54 Hz, 2H), 5.12 (d, J =5 Hz, 1 H,
3.80-4.35 (m 2H), 3.50 (d, J= 5 Hz, 1 H, 1.26 (t, J =7 Hz, 3H). 15 (v)
Ph(3-CI5)(§-D (] ]E)l-g(R, S)CH(OH) C(0)OH To a solution of '
Ph(3-C") (52 R S CH O C(OOEt (1.8 g,, 6.8 mmol; see step (iv)
above) in 8-dhFs -OH - (A CH(OW Aderpani £ mMpgen, was added lithium
hydr oxi de%?%%ﬁ?ﬂﬂxture was stirred at 0C
for 2 h. The reaction m xture was concentrated 20 in vacuo and partitioned

with H20 (5 and Et20 (2 x 20 m). The_ aqueous |layer was acidified
car ef ul | y (i B MSOD-(BS)SAHQRIMBENEd with EtOAc (3 x.30 nL). The

nmbi ned i CS,. i ed 25 filt d d trated i

CO e O e T e NS oS ECRY, SEI oLl g 1, vacus
sol i difhi e latngle Wi &bo9k) AnHP2ALS{PHY, "%5.7 mmol) in anhydrous CH,ClL
(500 mL) at 0°C was added tnmethylsilyl cyanide (13.7 g, 138 mmol). The

reaction mixture was allowed to warm to room temperature and stirred
ovemight. Water (250 mL) was added, and the layers were separated. The
aqueous layer was extracted with CH,Cl; (2 x 300 mL). The combinezl
15 organic extracts were dried (Na,SO,), filtered, and concentrated in vacuo to
afford the sub-title compound (16.9 g, 83%) as a yellow oil that was pséd

-without further purification.

R¢=0.42 (3:1 Hex:EtOAc)
20 'HNMR (300 MHz, CDCl;) & 7.06 (s, tH), 6.86 (s, 2H), 5.40 (s, 1H),0.30
(s, 9 H), 0.24 (s, 9 H).

(i) Ph(3-C1)(5-OH)-(R.S)CH(OH)C(0)OH
A solution of Ph(3-C1)(5-OTMS)-(R,S)CH(OTMS)CN (22.6 g, 68.8 mmol;

25 see step (i) above) in concentrated HCl (200 mL) was reﬂuxed-under

nitrogen for 3 h. The reaction was cooled to 0°C and basified slowly with
2N NaOH. The mixture was washed with Et;,0 (3 x 100 mL) to remove the
organic impurities. The aqueous layer was acidified with 2N HCI and
extracted with EtOAc (3 x 200 mL). The combined organic extracts were

30 dred (Na,S0,), filtered, and concentrated in vacuo to afford the sub-title



25 Rf= 0.43 (6:2:1 CHC13: MeOH Et3N). 'H NWR (300 MHz, CD3COD) 6 7.24 (s, 1H),
7.17 (s, 1H), 7.07 (s, 1H), 5.78 (d, JH. F = 54 Hz, 2H), 5.13 (s, 1HQ.§ Ru@2005
AUG 2005 WD 02/ 44145 PCT/ SE01/ 02657 95 (vi) Ph(3-Cl)(5- OCH2F) -

R) CH( OH)WP@p@H+§a) and Ph(3- Cl) (5- OCH2F- (' S) CH( QAc) C( O) OR(TIHENOMSXt ur e oOf
Ph(3-Cl1) (5-OCH2F) - (R, S)CHHOH) C(O OH (3.2 g, 13.9 mml; see step (v) above)
and Li pase PS "Amano" (1.9 g) in viny3 acetate (150 5 nL) and MIBE (150 nlL)
was heated at 70C under a nitrogen atnosphere for 3 d. The reaction m xture

was cool edgorhhdudrr 93t BT @7} &8ld 1ROWh 8i10iHab8wad iuskAr wiohit VRBEH W th

Et OAc. The filtrate waS concentrated in vacua and subjected to flash

chr omat ogr@pificationa silica gel eluting with CHCL3: MeOH Et 3N (15:1:0.5) to
afford the triethylamne salt of the -sub io title conmpound (a) (0.50 g,
219% that was used without neutralisation. In addition, the triethylam ne

salt of the sub-tit] oun b 0.46 09 was obtai ned. Data for
Sub-Tit | e HagF %d@iiﬁiﬁ@ iﬁiﬁg}&f.f:??gé@(ni@t%? b{}é%l%ltl& Me OH: E|t3N) 'H NMR (300
MHz, CD30D0) 1 , v 1 , 7 , 7 d, JHF =
54t Sory MR 1800 Masgg, Chobyiay 05« wikis Sy, 1 a7l GulSedy 75y
20 Dat a fmﬁq&ritle Compound (b) Rf= 0.33 (15:1:0.5 CHC13: MeOH: Et3N) 'H
NMVR (300 , OD) S 7.28 (s, 1H), 7.19 (s, 1H), 7.09 (s, 1H), 5.76 (d
JHF = 54 Hz, 2H), 5.75 (s, 1H), 3.17 (g, J= 7 Hz, 6H), 2.16 (s, 3H), 1.28
(t, J= 7 Hz, 9H). .

(111) Ph(3-CI)(5-OH)-(R,§)CH(OH)C(O)OEt

To a solution of Ph(3-Cl)(5-OH)-(R,S)CH(OH)C(O)OH (9.3 g, 46.0 mmol;

10 see step (ii) above) in absolute EtOH (200 mL) was added concentrated

sulfuric acid (0.25 mL) and the reaction was refluxed under nitrogen for 4 h.
The reaétion was cooled to 0°C and sqlid NaHCO; (0.2 g) was added. The
reaction was concentrated in vacuo and partitioned with saturated NaHCO;
(100 mL) and Et,0 (3 x 50 mL). The combined organic extracts were dried
15 (Na,S0Oy), filtered, and concentrated in vacuo to give the sub-title compound

(6.9 g, 65%) as a yellow oil which was used without further purification.

Ry=0.62 (6:3:1 CHCl;:MeOH:concentrated NH,OH).
'H NMR (300 MHz, CDCl;) 8 6.99 (s, 1H), 6.81 (s, 2H), 5.07 (s, 1H), 4.16-
20 4.32(m,2H), 1.23 (t, J = 7 Hz, 3H). :

(iv) Ph(3-CH(5-OCH,F)-(R,S)CH(OH)C(O)OEt
To a solution of Ph(3-CI}(5-OH)-(R,S)CH({OH)C(O)OE! (6.1 g, 26.8 mmol; -
see step (i) above) in DMF (100 mL) in a sealed flask under nitrogen at

25 0°C was added cesium carbonate (13.1 g, 40.2 mmol). The reaction
mixture was stirred at 0°C for 15 minutes followed by the “addition of
potassium iodide (0.5 g, 2.7 mmol). The reaction was cooled i:o —78°C and
chlorofluoromethane (18.4 g, 268 mmol) was bubbled into the vessel. The

sealed flask was then allowed to warm to room temperature and stirred for



25 (vii)1l 3-Cl1)(5-0CH2F) - (R) CH(OH) C(O) Aze- Pab(Teoc) To a solution, of the

triethylamne salt of Ph(3-Cl)(5-0OCH2F)- (R CHOH)C(OOCH (0.50 g, 13530”9"%[]5;'
see step (vi) above) and HAze- Pab(Teoc)HCl (0.87 g, 1.90 nmol) in dry DW

(15 ) r nitrogen at 2 9 AUG 2005 WD 02/ 44145 PCT/ SE 6 0C was .
added P;YE@?’(E?% g, 2.60 mol) and DI PEA (0.48 g, 3.70 mi@?‘?ﬁ"%ﬁ’g’ reaction
was allowed to warmto roomterrperatgg% and stirred overnight. The reaction
m xture was concentrated in vacuo an | ash chromat ographed twi ce on silica

gel, eluting first with CHCI3: EtOH (9:1) 5 and second with EtOCAc: Et OH (20: 1)
to af ford k&b dilts-teaetien coppaigndag gooled tg 0UGoyerded garafubldblremalyet e f oam

Mp: 88-92C Rf= 0.61.(9:1 CHCI3:EtOH) 10 'H NVR_ (300 NHz, 0 cqnpl ex

m xture ofdMYofXHfEs 50}15@037111910@8&&316: agd pertitisnpd wtgoﬁ'z_@é?%f)bﬁya 7.06-7. 23
(m 3H), 5.7 Hsy =181 Hz. i 2H),  5.10-5. 16 4. 7714 83,(mMen2H) ,
S0 4 4o B (3 30 Sy, “TRE oBfhiAb oreatidtiyed %Bea Yy it o0 o1y
APCI - VB ( 1459 5 £Mbold) 3 (CH2F) - ( ) - Aze- Pab
x TFA Ph?%]-f)d )df&oé%l\%@?@(‘é) cﬁ(%?'odqﬁu A‘%@%&m‘%{“@c@(g‘@d@; 8# i

nmol ; see chf@ﬁatbgfgphxahoyﬂi)ca g eletins olitteHek IEt® At (gfadldnh fastd @l ltewed to
react for 20 mn. TFA was evaporated. and the residue was freeze dried 20

f r om wat e3t Beeffordedr theesubFtitlepcampoundd2.40 §%030%6 k asi a Highto yetlow oil.

defl uoronet hyl ated material . Attenpts to purify it by preparative ' RPLC
wi t h CH3CRYafe:n Whrispapoung; iIsdginthhyveiabimerrilat. beanika vigualiseghbycet at e,

staining the TLC with bromocresol green.

10 R¢=0.46 (2:1 Hex:EtOAc)
'H NMR (300 MHz, CDCl3) 8 7.21 (s, 1H), 7.08 (s, 1H), 7.05 (s, 1H), 5.70
(d, Ju.r =54 Hz, 2H), 5.12 (d, J = 5 Hz, 1H), 3.80-4.35 (m, 2H), 3.50 (d, J=
5 Hz, 1H), 1.26 (t, /=7 Hz, 3H). |

15 (v) Ph(3-CDH(5-OCH,F)-(R,§)CH(OH)C(O)OH
To a solution of Ph(3-Cl)(5-OCH,F)-(R,S)CH(OH)C(O)OEt (1.8 g,.6.8
| ramol; see step (iv) above) in H;O:THF (30 mL, 1:2) at 0°C under nitrogen.

was added lithium hydroxide monohydrate (0.40 g, 10.3 mmol). The
mixture was stirred at 0°C for 2 h. The reaction mixture was concentrated
20 in vacuo and partitioned with H,O (5 mL) and Et;O (2 x 20 mL). The
aqueous layer was acidified carefully with 0.2N HCI at 0°C and extracted
with EtOAc (3 x 3b mL). The combined organics were dried (Na,SOy,),
filtered and concentrated in vacuo to afford the sub-title compound (1.4 g,
87%) as a colourless oil which solidified to a white solid upon standing.
25 |
Rr=10.43 (6:2:1 CHCl;:MeOH:Et;N)
'"H NMR (300 MHz, CD;0D) § 7.24 (s, 1H), 7.17 (-s, 1H), 7.07 (s, 1H), 5.78
(d, Jur =54 Hz, 2H), 5.13 (s, 1H).



was dissolved in 5 nL of TFA, evaporated and freeze dried to yield 26 nyg
(51% of the title conmpound as its TFA salt. Purity: 95% 25 'H NVRZ(BA0G 2005
WMHz; CD30D) rotaners: 5 7.8-7.7 (m 2H), 7.6-7.5 (m 2H) 7.21 (s, 1H,
maj or r AN 717 (s, 1H, nminor rotamer), 7.13 (s, 1H?CW§F?J1}02£*’r7ot amer),
7.09 (s, 1H, mnor rotaner), 7.07 (m 5' H major rotaner), 7.04 (m 1H,

m nor rotaner), 5.73 (d, 2H), 5.18 ( IH, mnor rotaner), 5.16 (s, 2 9 AUG
2565 WD 02144145 PCT/ SE01/ 02657 97 1H, major rotaner), 5.09 (s, 1H, m nor
rot aner), () Ph(3+€)BHDGHF)R) CH(OMQ(O)D 6a)(ahd A3 -GH] HOCK;Brer), 4. 50
(d, 1H, mnor rotaner), 4.46 (d, 1H mnor rotaner), 4.45 (d, 1H, ngjor

r ot anmer), ' rotanmer), 4.14 (m 1H, mgajor rotaner), 4.05

(1 05 P koL 878y ot S RO s S ™
(7 8 Pk ke oA, i RO i AR OSHT 30 1

(mz) o mrameVePBEN S0 Ghl) (asPeded aﬁf@)@%ﬁ'@rqgr—oﬁﬁaﬁﬁ)@é 3 To a
solution of the triethylamne salt of Ph(3-C)(5-0CHF)- (R)CH C(O ™
(0.60 g, for8dmDhe reetofomainehe whdcvb)ed, fitdrddideoudtd Celi{@MaY2HEL (0. 79 g,
2.30 mol ) in DMF (15 L) under nitrogen at 0C was added PyBOP (1.04 g,
1..90 nmofijteangkeDwpEled @ithsEY)Ag. Sthe %ﬁtﬂ@ wasencertcatedmn wasuabhdwed to war m
to room tenperature g?d stirred overnight. The reactior} m xture was

ni .
concent r at"4e§ R vdeu ashd qmawtowpﬁwat%rapﬁ&epat hede ¢IRHBE OFt&i|ica gel,
el uting ftf-ﬁf];:‘ﬁhé@ﬁ%t%:%ﬁ) to afford the triethylamine salt of the sub-

to  title compound (a) (0.50 g, 21%) that was used without neutralisation. In

addition, the triethylamine salt of the sub-title compound (b) (0.46 g, 20%)

was obtained.

Data for Sub-Title Cormpound (@)

15 Re=0.19 (15:1:0.5 CHCl;:MeOH:Et;N)
'H NMR (300 MHz, CD;0D) § 7.26 (s, 1H), 7.18 (s, 1H), 6.97 (s, 1H), 5.74
(d, Ju.r = 54 Hz, 2H), 4.81 (s, 1H), 3.17 (g, /= 7 Hz, 6H), 1.28 (t, J= 7 Hz,
9H).

20 Data for Sub-Title Compound (b)
Re=0.33 (15:1:0.5 CHCl;:MeOH:Et;N) |
'H NMR (300 MHz, CD;0D) & 7.28 (s, 1H), 7.19 (s, 1H), 7.09 (s, 1H), 5.76
(d, Jup = 54 Hz, 2H), 5.75 (s, 1H), 3.17 (q, J = 7 Hz, 6H), 2.16 (s, 3H), 1.28
~(t,/=7 Hz, 9H).

25
(vit) Ph(3-CI)}5-OCH,F)-(R)CH(OH)C(O)-Aze-Pab(Teoc)
To a solution of the triethylamine salt of Ph(3-C)(5-OCH,F)-
(R)CH(OH)C(O)OH (0.50 g, 1.50 mmol; see step (vi) above) and HAze-
Pab(Teoc)«HCI (0.87 g, 1.90 mmol) in dry DMF (15 mL) under nitrogen at




20 (9:1) and then twice with EtOAc: EtOH (20:1) to afford the title conpound
(0.22 g, 26% as a crushabl e white foam Mp: 66-70C Rf = 0.45 (9:1 29 AUG 2005
CHC13: EtOH) 25 "H NMR (300 MHz, CD30D, conplex m xture of rotaners) 8 7.59.
(d, J = 7.32 (d, J =7 Hz, 2H), 7.06-7.23 (m (s, JK_r.
= 54 Hz‘gofllg?lm% 10-5.16 and 4.78-4.84 (m 2H), 4.11-4. 4§°?@E"HEB 53 80 (s
3H, 2.10-2.75 (rn, 2H). 2 9 AUG 20Qf WO 02/ 44145 PCT/ SE01/ 02657 98 "C NVR
(150 WMHz; CD3QD): (car bonyl and/or am di ne car bons rot aners) S 173.0,

170. 8, 170 7 152 . APCI- 479 mz 5

Pn(3-0) (& w@(s@g, R o) e, PISER (MR8 3Het hyl )

rrethanesulfon te To a net | t|rre sol ut | n of 2- fI oet anol (5.0
g, 78.0 miBMpd Thf-'aew%\ﬁas( @30%%3 LHAER tn, opBY hdtanEe aad

i et hyl I | f I
05. 7 i 0 enights TP efcon HinlectVas "BidiRRAR B Wacid BhG e’ i

(100 ni) t xtracted
W th CHZC?%Q(SO gp%gﬁdhvlgyeonggkﬁiﬁ%@ g}igg%;ﬁi}%te%?gg%d a;g@j%vwl[)ﬁ brine (75

m), dsi edmﬁmaéi@)mthlstcmb&ofbﬁ(mu)moarfcf@naltmatsaa tithe vompouhd (@2Bord the
sub-title con‘Found (9.7 q, e:%@as a yellow oil which was used w thout
further pgi2brgasi oerushablpmmitesvemvHz, CDCI3) 5 4.76 (t, J= 4 Hz, 1H), 4.64
(t, J= 4 Hz, 1H), 4.52 (t, J= 4 Hz, IH), 4.43 (t, J=4 Hz, 1H), 3.09(5, 3H) .
20 (ii) 3- ChI or 0- 5- nonof | uor oet hoxybenzal dehyde |

Mp: 88-92°C

| Re=0.61 (9:1 CHCl;: EtOH)

10 'HNMR (300 MHz, CD;0OD, complex mixture of rotamers) § 7.81 (d, /=8
Hz, 2H), 7.40-7.42 (m, 2H), 7.06-7.23 (m, 3H), 5.76 (d, Ju.r = 51 Hz, 2H),
5.10-5.16 and 4.77-4.83 (m, 2H), 3.80-4.49 (m, 6H), 2.30-2.53 (m, 2H),
1.08 (t, /=7 Hz, 2H), 0.08(s, 9H).

APCI-MS (M + 1) =393 m/z

15
. (viii) Ph(3-CI)(5-OCH,F)-(R)CH(OH)C(O)-Aze-Pab x TFA .
Ph(3-C1)(5-OCH,F)-(R)CH(OH)C(O)-Aze-Pab(Teoc) (0.051 g,  0.086

mmol; see step (vii) above), was dissolved in 3 mL of TFA and allowed to

react for 20 min. TFA was evaporated and the residue was freeze dried

20 from water/acetonitrile.  The product was 95% pure with 5% of
deﬂuoromethyiated material. Attempts to purify it by preparative RPLC
with CH;CN:0.1M NH,OAc failed, and the material, partially as an acetate,
was dissolved in 5 mL of TFA, evaporated and freeze dried to yield 26 mg
(51%) of the title compound as its TFA salt. Purity: 95%. |

25

| 'H-NMR (600 MHz; CD;0D) rotamers: & 7.8-7.7 (m, 2H), 7.6-7.5 (m, 2H),
7.21 (s, 1H, major rofamer), 7.17 (s, 1H, minor rotamer), 7.13 (s, 1H, major
rotamer), 7.09 (s, 1H, minor rotamer), 7.07 (m, 1H, major rotamer), 7.04

(m, 1H, minor rotamer), 5.73 (d, 2H), 5.18 (m, 1H, minor rotamer), 5.16 (s,



To a solution of 3-chloro-5-hydroxybenzal dehyde (8.2 g, 52.5 nmol; see
Exanpl e 1(ii) above) and potassium carbonate (9.4 g, 68.2 mml) in ?M:AU“%&
m.) under nitrogen was added a sol ution of (2-nonofluoroethyl) 25 J AYD
met hanesul fonate (9.7 g, 68.2 mmvl; see step (i) above) in DV (120 nl)
dropwi se atwoegmisenperature. The m xture was heated to 1pOfskmk2e37h and
then stirred overnight at roomtenperature. The reaction was cooled to O0C,
poured into ice-cold 2N HO and extract9dd with Et OAc. The conbi ned organic
extracts were washed with brine, dried (Na2SO4), filtered 2 9 AUG 2005 WO
02/ 44145 PCT/ S50 346 rtaBBr)andoe @51C eAt man6d rbt'an'}éE)?UinSTd?ﬁ, BHOWRInGE | was
chromat ogr aphed on silica ‘gel el'uting with Hex: EfOAc (4:1) fo afford the'
sub-title cometamet), @56 (dy,1H, 74jpr exdamen) £4.50(d,diH,. mmor btaivier), 30 (dHz, CDC 3)
59.92 (s, 1 7.48 (s, 1H), 1H), 7.21 {s , 87 (1, J= 4 Hz,
1H), 4,71 (t,FPlﬁc“%n‘Pﬁz,gc’tiﬁqFF)s Zﬂ'%%?(é’t ,girsénﬁ‘m{?‘a ){ 4-2.%;&“,( 3,Hst B 1z, 1 H).
(iii) Ph(3-C ,%:I—AZ ) roh ) T Ut f

3-chl or o- 5- m%g%udrdgﬁ@k}gﬁr@&%%%gt%ﬁg@’ 1%‘/6?%%#% ; §§e3'gs7t ep (ii)
above) and zi(ng, IHdnier (dtathey), 2268 nbH]| Jninor 1GtéAErY, 2.62 {th, i, maysr added
trimethylsilyl cyanide (7.4.g, 75.0 mml%} dropwi se at 0C upder nitrogen.
The mi xt ure RS, 22y LIbanpior rfamenng 18 (m; dHymirensotamend e over ni ght .

The reaction in u \Nqﬂ 0 d&)“ e or LC | ayer was
separated, dr ?@‘3"%2@%@) il {Eﬁé@gﬁh cor?gyr}t?“;d?%rd %ﬁﬁ“\%/eac‘g%g B afford the
sub-title corpamgs)Xsl 0799017399 %7235 188brown oi | that was used without
further purification or characterisation. (iv)

Ph( 3- d) ( 5- OJFBIOMSF) (MR$) FB40@ny2) O OH 20 Concentrated hydrochloric acid
(100 nL) was added to Ph(3-d)(5- OCH2CH2F)- (R, S)CH(OTMS)CN (10.6 g, 5.8
mol ; seelStep (iii) above) ' _

' Exémgle 20
Ph(3-CI)(5-OCH,F)-(R)YCH(OH)C(0)-Aze-Pab(OMe)-
To a solution of the triethylamine salt of Ph(3-Cl)(5-OCH,F)-
(R)CH({OH)C(O)OH (0.60 g, 1.80 mmol; see Example ‘19(vi)) and HAze-
15 Pab(OMe)-2HCI (0.79 g, 2.30 minol) in DMF (15 mL) under nitrogen at
0°C was added PyBOP (1.04 g, 1.90 mmol) and DIPEA (0.58 g, 4.50

mmol). The reaction was allowed to warm to room temperature and stirred

overnight. The reaction mixture was concentrated in vacuo and flash
A chromatographed three times on silica gel, “cluting first with CHCIl;:EtOH
20 (9:1) and then twice with EtOAc:EtOH (20:1) to afford the title compound
(0.22 g, 26%) as a crushable white foam.

Mp: 66-70°C
© Ry=0.45 (9:1 CHCl;:EtOH) |
25 'H NMR (300 MHz, CD;0D, complex mixture of rotamers) § 7.59.(d, /= 8
Hz, 2H), 7.32 (4, J = 7 Hz, 2H), 7.06-7.23 (m, 3H), 5.75 (s, Jur = 54 Ha,
1H), 5.10-5.16 and 4.78-4.84 (m, 2H), 4.11-4.45 (m, 4H), 3.80 (s, 3H),
.+ 2.10-2.75 (m, 2H).



and the solution stirred at 100C for 3 h. After cooling to room
tenperature, the reaction was further cooled to OC, basified slowy g %
NaOH (-300 nlL) and -washed with EtZO (3 x 200 nlL). The aqueous Iayer
acidified with 2N HOd (SO nL) and extracted with EtOAc' (3 x 300 niL). The
conbi ned EtvWwdouemis acts were dried (Na2SO4), filtered andecsrmaemsstated in
vacuo to afford the sub-title conpound (8.6 g, 98% as a pale yellow solid
that was used without further purificafBon. 30 Rl= 0.28 (90:8:2

CHC1 3: MeCH: concentrated NHAOH) 2 9 AUG 2005 WD 02144145 PCT/ SEOL/ 02657 100
'H NVR (300 NP, NIGR30@)s50S MHIP CDZOEQD , (crtdayl Sandldrl) amfi3 datborkll) . 5. 11
(s, 1H) 4.77-4.81 (m 1H), 4. 62 H{425428(m||—|) 4.15-4.18
(m 1 . 5 (redank)B U30,51—7lDC8—IZGB|ZE)52 SS) CH(QAc)C(O OH (a) and Ph(3-d)(5-

OCHZCHZF) (R) CH Cé )O—I(b)7Asqut|on of
Ph( 3- G)(S-M&% @(O)O—|(8.6_g, 34.5 mol; see step (ivV)
above) and Lipase PS' Amano (4.0 g) in vinyl acetate - (250 nL) and MIBE

(250 nL) was heated at 70C under nitrogen for 3 d. 10 The reaction was

cool ed tosr oqmaﬂ?glature and the enzyne renoved by filtration through
Celite(r).. The er cake was washed with EtQAc and the filtrate

concent r at ed Bhi3+GAHSDCHpCHar {60} AzeRabgeTFAl uting with
CHC13: MeOH: Et 3N (90:8:2) afforded the triethylam ne salt of sub-title
conpound (a) as a yellow oil. In addition, the triethylam ne salt of

sub-title 15 pqonaspcmididethdt %aﬁaﬂ@g@f&m@u ned. The salt of sub-title
conmpound (b) ), acidified with 2N HJ and

extracted WI tFo a Eragacti¢aly:stized solytionTofe2-fluntsiettedob{Harg, 8dkmmad) & were dri ed
(Na2Son) . 1ilheuerbng Soncentrated bR Macun d & ihslatibd ByR 144 ©
mmol) and methanesulfonyl chloride (10.7 g, 93.7 mmol). The mixture was
stirred at 0°C for 1.5 h, diluted with CH,Cl, (100 mL) and washed with 2N
HC1 (100 mL). The aquépus layer was extracted with CH;Cl; (50 mL) and
the combined organic extracts washed with brine (75 inL), dried (Na;S0O,),
- 15 filtered and concentrated ir vacuo to afford the sub-title coinpound (9.7 g,

88%) as a yellow oil which was used without further purification. |

'H NMR (300 MHz, CDCl;) & 4.76 (t, J= 4 Hz, 1H), 4.64 (t, J = 4 Hz, 1H),
4.52 (t,J= 4 Hz, 1H), 4.43 (1, J =4 Hz, 1H), 3.09 (s, 3H).
20

(ii) 3-Chloro-5-monofluoroethoxybenzaldehyde

To a solution of 3-chloro-5-hydroxybenzaldehyde (8.2 g, 52.5 mmol; see
Example 1(ii) above) and potassium carbonate (9.4 g, 68.2 mmol) in DMF
(10 mL) under nitrogen was added a solution of (2-monofluoroethyl)
25 methanesulfonate (9.7- g, 68.2 mmol; see steﬁ (i) above) in DMF (120 mL)
dropwise at room tempcfaturc. The mixture was heated to 100°C for S h
and then stirred overnight at room temperature. The reaction was cooled to
0°C, poured into ice-cold 2N HCI and extracted with EtOAc. The

combined organic extracts were washed with brine, dried (Na,SO,), filtered



20 Data for Sub-Title Conmpound (b): Rf= 0.28 (90:8:2 CHC13: MeOCH: concentr at ed
NHAOH) 1H NMR (300 MHz, CD3CD) 8 7.09 (s, 1H), 7.02 (s, 1H), 6.93 (s? 5145, 2005
5.11 (s, 1H), 4.77-4.81 (m 111), 4.62-4.65 (m | H), 4.25-4.28 (m 1H),
4.15-4.18 25 (m | H). (vi)

Ph(3-a ) (5-wbhizedhiad) - (R) CH(OH) C( O) - Aze- Pab(Teoc) To a sol siisEniobes?

Ph(3-d) (5-OCH2CH2F) - (R CH(OH) C(O OH (940 ng, 3.78 mmol; see step (V)
above) in DMF (30 nlL) under nitrogen a®90C was 2 9 AUG 2005 WO 02/ 44145

PCT/ SEQ1/ 02657 101 added HAze- Pab(Teoc)-HCl, (2.21 g, 4.91 nmol), PyBOP

(2.16 g, 4. 15andgducentraed! iPVEEA. (TheBradvn 8il APasEbinatopiepHedas siliba Was
stirred at 0OC for 2 h and then at roomteg rature for 4 h. The m xture was

concentrat ed gdl elwingusithdiex BOAe{4:4hto affp dygpdpleedomppwsl Gh6 € 1 i ca gel ,
el uting flrst W th ({ECIB EtOH (15;1) and second with EtQAc: EtOH (20:1) to
afford the 01834 ¥° Bund (450 my, 20% as a crushable white foam MNp:
80-88C RF = 0 60 (10:1 CHC13 EtOH) 10 tH NWR (300 IVHz, CD30D, conpl ex :
m xture of rotaners) S 7.79 (d, J =8 Hz, 2H), 7.42 (d J 8 Hz, 2H),
7.05-7.08 { m'H NMR (800BEz TDCH) 572 6, 5Hl)87 o (3 16y 7.’Blﬂ)(s, BHY5%21 80 (m

2H) , 460468](4){/)3@ é‘ I-IQI105111(m
2H). 0.08 (s,(soHy), 4 cﬁtrul\/s“(IMH{);L H (B@’Fm}iz 11-13 Mﬁl() =3 Hz, 1H),

Ph(3-Cd) (5- F)- %gj% C(O) -Aze-Pab x TFA
Ph(3-d) (5- %:g%ﬁ) j( )C]—i)C(O) Aze- Pab(Teoc) (0.357 g, 0.589, nmol; see
step (vi) above), was dissolved in 10 nL of TFA and al |l owed to .
(iii) Ph(3-C)(5-OCH,CH,F)-(R,5)CH(OTMS)CN
10 To a solution of 3-chloro-5-monofluoroethoxybenzaldehyde (7.6 g, 37.5

mmol; see step (it) above)‘and zinc iodide (3.0 g, 9.38 mmol) in CH,Cl,
(310 mL) was added trimethylsily]l cyanide (7.4 g, 75.0 mmol) dropwise at
0°C under ﬁitrogen. The mixture was stirred at 0°C for 3 h and at room
‘temperature overnight. " The reaction was diluted with H,O {300 ij, the
15 organic layer was separated, dried (Na,SQ,), filtered and concentrated in
vacuo to afford the sub-title compound (10.6 g; 94%) as a brown oil that

was used without further purification or characterisation. -

(iv) Ph(3-C1)(5-OCH,CH,F)- (R,S)CH(OH)C(O)OH
20 Conccntrated hydrochloric acid (100 mL) was added to Ph(3- Cl)(S- |
OCH;CH;F)- (R,S)CH(OTMS)CN (10.6 g, 5.8 mmol; sec step (iii) above)

and the solution stirred at 100°C for 3 h. After cooling to room

temperature, the reaction was further cooled to 0°C, basified slowly with 3N
NaOH (~300 mL) and washed with Et,0 (3 x 200 mL). The aqueous layer
25 was acidified with 2N HCl (80 mL) and extracted with EtOAc 3 x
300 mL). The combmed EtOAc extracts were dried (Na;SQy), filtered and
concentrated in vacuo to afford the sub-title compound (8.6 g, 98%) as a

pale yellow solid that was used without further purification.

30  Rpy=0.28 (90:8:2 CHCl;:MeOH:concentrated NH,OH)



react for 40 mn. TFA was evaporated and the residue was freeze dried 20
fromwater/acetonitrile to yield 0.33 g (93% of the title conpound A$ Ak 9005
TFA salt. '"H NWR (600 MHz; CD30D) rotamers: 6 7.8-7.7 (m 2H), 7.54 (d, 2I-B,
7.08 (s, I H mjor rotamer), 7.04 (s, IH mnor rotaner), 6.99 (s, | H,

maj or 25 r ofy@Bhdies 6. 95 (s, IH), 6.92 (s, 1H mnor rotanpersefniegs(m | H,
m nor rotamer), 5.14 (s, 1H ngjor rotaner), 5.08 (s, 1H, m nor rotaner),
4.80 (m 1H, rmajor rotaner), 4.73 (m1aH), 4.65 (m IH), 4.6-4.4 (m 2H),
4.35 (m IH major rotaner), 4.21 (doublet of multiplets; 2H), 4.12 (m 1H,

maj or r ot anmen ' ' a 00¥9 PRa L rot amer),
265 20AUG200% DTS Vs RGP LR 5D T2 e P o8 (L SPL 0 25
(m 1H, maj or(sf DHRMET)-4.82. 2% 1(H), 4.52-4.68 (0] 1H), ok 25v4128, (n,. [H), 4/15-4.184, i nor
rotamer). 13C-NMR (150 MHz; CD30D): (carbenyl and/or am di ne carbons) 5
172.8, 172.1m189:4. 5 ESI-MB+: (M+l) = 463 (m z) Exanple 22

Ph(3-d) (5- OCH2CH2F) - (R)CH(OH) C( O) - Aze- Pab(OVe) To a sol ution of

Ph(3-d ) (5- OCH2CH2F) - (R) CH(OH) C(O) OH (818 ng, 10 3:29 nmol; see Exanple
21(v) above) ozvz =C{)BSL OB, CRAYL(STCH{OA OHG) RS PR 5-
HAze- Pab( Owe) . . 4. { ) . 3. ), and DI PEA
(1.06 g, 8.230HLCHFFRGHHAHIG)@GHs(b3tirred at 0C for 2 h and then at

t t ' | xt ' dth
ool due thr otk Ui aH T AL e o SO O @8 e PSS T 1
CHCA 3: Et OH ( 1gmb): ] . : Ak titl
conpound (8(80 ny,’ %?104/5 iag !aéb%js%%ﬁ@%\%ﬁtg?r?%%%(mo éPlnawl;lB?f fbeldt 1111 €

"~ (250 mL) and MTBE (250 mL) was heated at 70°C under nitrogen for 3 d.

10 The reaction was cooled to room temperature and the enzyme removed by
Aﬁltration through Celite®. The filter cake was washed with EtOAc and the
filtrate concentrated in vacuo. Chromatography on silica gel eluting with
| CHCl;:MeOH:Et;N (90:8:2) afforded the triethylamine salt of sub-title
compound (a) as a yeilpw oil. In addition, the triethylamine salt of sub-title
15 compound (b) (4.0 g) was obtained. The salt of sub-title compound (b) was
dissolved in H,O (250 mL), acidified with 2N HCl and extracted with
EtOAc (3 x 200 mL). The combined organic extracts were dried (Na;SQy),
filtered aﬁd concentrated in vacuo to yield the sub-title compound (b) (2.8 g,
32%) as a yellow oil. _ ' 'l
20 |
Data for Sub-Title Compound (b):
Ry=0.28 (90:8:2 CHCl;:MeOH:concentrated NH,OH)
'H NMR (300 MHz, CD;0D) 8 7.09 (s, 1H), 7.02 (s, 1H), 6.93 (s, 1H), 5.11
(s, 1H); 4.77-4.81 (m, 1H), 4.62-4.65 (m, 1H), 4.25-4.28 (m, 1H), 4.15-4.18
25 (m, 1H).

(vi) Ph(3-CH(5-OCH,CH,F)-(R)CH(OH)C(0)-Aze-Pab(Teoc)
To a solution of Ph(3-Cl)(5-OCH,CH,F)-(R)CH(OH)C(O)OH (940 mg,
3.78 mmol; see step (V) aboire) in DMF (30 mL) under nitrogen at 0°C was




Mp:- 65-72C 20 Rf = 0.60 (10:1 CHC13:EtOH) "H NWVR (300 MHz, CD30D, conpl ex
m xture of rotanmers) b 7.58-7.60 (d, J =8 Hz, 2H), 7.34 (d, J = 7 HZ ABHI}

7.05-7. 6. 95-6. 99 1H), 5.08-5. 13 | 1
4. 60- 4. ggo("%'laﬁ)b 3.99-4. 51 (Enm 7E)|), 3.82 (s, 3I(—I)m H)d’(g”%”?zm; T

13C-NMR (150 MHz; CD30D): (carbonyl apd/or am dine carbons) S 173. 3, 170 8,
152.5. APCI-Ms: (M + 1) = 493 mz. 2 G AUG 2005 WD 02/ 44145 PCTI SEOL/ 02657

1301 1 be Zéoﬁil%%ﬁbﬁ@%@zéméée@%Wﬁ&é@aﬁﬁ? o iS4 501 utf on

ni trogen dnitgeh e RBRRAY AL enorhs fnsh. DR tepbhoRRs SRy TL 1o

met hanesulfBPM amh@rﬂa@%érﬁ% gararﬁiefbrmpl Themamrwayé&leéﬁ&a&td' rred at 0C
for 3 h. The mxture was washed wth 2N HO (150 nlL) and the [ayers were

separ at ed.in Maeuaqudats rksides chmneootgrmicdotwme ontgili€digel, 214200 firky) and the
conbi ned organi c extracts washed with brine (100 nL), dried (Na2804)

filteréd avith E6HSHEOM E5:il handsawondowihf A c: Eh@Hs(Bﬂi) td affehtheund (11. 5
g, 91% as yel | ow oi | ich was used without further purification. 15 'H
NMVR (300 Mlg @5@[@90@%&3*}7’-% %S]as @Hfusfwg%s\‘fhlt?fom 2H), 4,59 4.61 (m
2H), 3.12 (s, 3H). (ii) Ph(3-Cl)(5-0OCH(CH2F)2)CHO To a sol utlon of

3-chl or o- 5- hydr oxybenzal dehyde (8.0 g, 50.7 mmol; see 20 Exanple | (ii)
above) angpofRgge@m carbonate (9.1 g, 66.0 mml) in DWF

R¢=0.60 (10:1 CHCl;:EtOH) o

10 'HNMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.79 (d, /= 8

' Hz, 2H), 7.42 (d, J = 8 Hz, 2H), 7.05-7.08 (m, 1H), 6.93-6.99 (m, 2H),

5.08-5.13 (m, 1H), 4.75-4.80 (m, 2H), 4.60-4.68 (m, 1H), 3.95-4.55 (m, "
8H), 2.10-2.75 (m, 2H), 1.05-1.11 (m, 2H), 0.08 (s, SH).
APCI-MS: (M + 1) = 607 m/z.

15 '
(vii) Ph(3-Cl)(5-OCH,CH,F)-(R)CH(OH)C(0)-Aze-Pab x TFA
Ph(3-C1)(5-OCH,CH,F)-(R)CH(OH)C(0)-Aze-Pab(Teoc) (0.357 g, 0. 589 __

mmol; see step (vi) above), was dissolved in 10 mL of TFA and allowed to

react for 40 min. TFA was evaporated and the residue was freeze dned
20 from water/acetonitrile to yield 0.33 g (93%) of the title compound as its

TFA salt.

'"H-NMR (600 MHz; CD;0D) rotamers: 8 7.8-7.7 (m, 2H), 7.54 (d, 2H),
7.08 (s, lH, major rotamer), 7.04 (s, 1H, minor rotamer), 6.99 (s, 1H, major

25  rotamer), 6.95 (s, 1H), 6.92 (s, 1H, minor rotamer), 5.18 (m, 1H, minor
rotamer), 5.14 (s, 1H, major rotamer), 5.08 (s, 1H, minor rotamer), 4.80 (m,

1H, major rotamer), 4.73 (m, 1H), 4.65 (m, 1H), 4.6-4.4 (m, 2H), 4.35 (m,

1H, major rotamer), 4.21 (doublet of multiplets; 2H), 4.12 (m, 1H, major

rotamer), 4.06 (m, 1H, minor rotamer), 3.99 (m, |H, minor rotamer), 2.69



(75 nL) under nitrogen was added a solution of 1,3-difl uoroi sopropyl

nmet hanesul fonate (11.5 g, 66.0 mmol; see step (i) above) in DVF (75 g1g
dropwi se at roomtenperature. The mi xture was heated to 1 i OC for 1 UG 2905
The reaction was cooled to 0C, poured into ice-cold 2N HCl. (200 nlL) and 25
extract MOWAHH+EL OAc (3 x 250 nl). The conbi ned organi ¢ &IFHE1/4268@re dried -
(Na2SO™4), filtered and concentrated in_vacuo. The brown oil was

chromat ographed on silica gel eluti néogvith Hex: EtOAc (4:1) to afford the
sub-title conpound (4.4 g, 37% as a yellow oil. 2 9 AUG 2005 WO 02/ 44145
PCT/ SEQl / Q@65iH 1%01#%@3@05 5})0&09318&)@29'% ) 1H7 Bdiof s, | H),
7.36 (s, |' H), 7.26 (s, , 489 , (m 2F). (iii)
Ph(3-d )(5'oﬁard(r9§I-I2MXm( R}Bh@d@ﬁ)’fd)ﬁhﬂsb 5 To a solution of

Ph( 3- O)(§ OCI—I(CHZF)Z)CHOé4.4 g, 18.7 mvol; see step (ii) above) and zinc
i odi de (1.3CgYMR 6 thividly, Ch;OEC(@arbaog mg/oaanﬁdlnemaﬂbmnsjlawaén was added
trlmethylsHyI cyanide (3.7 g, 37.3 mml) dropwi se. The m xture was stirred
at 0C for 132 hldr@)é‘bvernl ght at room tenperature, then diluted with HO (200

The eparated, dried (Na2S®™), filtered and
concentsraq"r W é@:@ ‘SH‘H\@ t he sub-title conpound (5.5 g, 87% as a
brown oil that was used vmthout further purification. "H NVR (300 MHz,
CDC13) S 7.12 (s, 1H, 7.00 (s, 2H), 5.42 (s, 1H, 4.70- 15 4.80 (m 3H),

4.59- 4. 64 Hx@mpdélp2 0.26 (s, 9H). (iv)
Ph(3-d) (5 F)2)-(R S)CH(OH) C(O) OH Concentrated hydrochloric acid (50

m) was adticatQly SFOCHECHLES-( RECH(OHDEY )-A R-BpbIQMEYE) CN (5.5 g, 16.3 mmol ;
see step é_lll) above) 20 and the solution stirred at_100C for 1.5 h. Aft er

cooling t Wéo&@luéﬁﬂe@%ﬁ’dﬁ(%’aﬁ@em}{zﬂ RS HQHHe(OXRH €31 & gnac, basifi ed
sl ow ¥0WI 5h29 mmol; see Example 21(v) above) in DMF (30 mL) under nitrogen at .

0°C was added HAze-Pab(OMe)-2HCI (1.43 g, 4.27 mmol), PyBOP (1.89
g, 3.68 mmol), and DIPEA (1.06 g, 8.23 mmol). The reaction was stirred at

0°C for 2 h and then at room temperature overnight. The mixture was
concentrated in vacuo and the residue chromatographed two times on silica
15 gel, eluting first with CHCI;:EtOH (15:1) and second with EtOAc:EtOH
(20:1) to afford the title compound (880 mg, 54%) as a crushable white

foam.

Mp: 65-72°C

20 Ry=0.60(10:1 CHCl3:EtOH)
'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.58-7.60 (d,
J =8 Hz, 2H), 7.34 (4, J = 7 Hz, 2H), 7.05-7.08 (m, 2H), 6.95-6.99 (m,
1H), 5.08-5.13 (m, 1H), 4.77-4.82 (m, 1H), 4.60-4.68 (m, 1H), 3.99-4.51
(m, 7H), 3.82 (s, 3H), 2.10-2.75 (m, 2H).

25 C-NMR (150 MHz; CD;0D): (carbony! and/or amidine carbons)  173.3,

170.8, 152.5.
APCI-MS: (M + 1) = 493 m/z.



NaOH (-200 nlL) and washed with Et20 (3 x 200 nL). The aqueous | ayer was
acidified with 2N HCl (75 nL) and extracted with EtOAc (3 x 200 nlL) 2 STAS 7005
conbi neg,; LEXtracts were dried (Na2SO4), filtered an trated in
vacuo tg“g? 'd the sub-title conpound (4 6 g, 100% as g)&gs%\%nﬂﬁg?l t hat
was used vvithout further purificatioggs'H NVR (300 M—lz CD30D) 5 7.14 (s, | .
H, 7.08 (s, | H, 7.02 (s, 1H), 5.12 (s, | H, 4.70- 4. 90 (m 3H), 4.52-4.67
(m 2H. 2,9 Ag 2005 WD 02/ 44145 PCT/ SEOL/ 02657 105 (v) Ph(3-C (5-OCH(CH21

)-(S) CH( (a) and Ph(3-C1)(5- OCH(CHZFZ) (RICH(OH C(O H (b) A
sol ution (p‘ 5C ] O)( 4 6.9, 16.4 mol; see
step (iv) ' 2 acetate 5 (150 nl)

and MIBE (150 nlL) was heated at 70C under nltrogen for 2.5 d. The reaction
was cool ed to roomtenperature, the enzyne renoved by filtration through

Cel i te(r) ()Th®Diflubsiss VYaseth@sdiadonatth EtOAc and the filtrate
concentraté rapny on silica gel eluting with

CHCI 3: MeOfffoEa Bﬁhgrﬁﬂrcallg)stafécblsdhmmhef ty3-éifhydradd-peopaalol (310 gh@2sub-title io
conpound (a) as a yellowoil. In addition, the triet %I amine salt of the

sub- t|t|§H@@1}pa 2¢h) (109, mlg)unﬁjﬁénﬁmﬁnn@op “snwastaslded) toethydamings ol ved i n
The conbi &gih%in'@ i tﬁ%e?cﬂ‘ppﬂocfﬁﬁéé%ﬂa A pondhe” “0 ™
concert SR NAHRIP et 19y S GO gt 200, o 2
Z é‘zl S, 867@(-%91 mg_:)oﬁlc( the ﬂab'}:rs \ZfeQe? séﬁsrat%ﬁ') TiRe dquddus 1hr whs @Rtrdc@ (M 3H),
i 10 with CH2CE2 (200 mL) and the combined organic extracts washed with
brine (100 mL), dried (Na,SO,), filtered and concentrated in vacuo to afford
the sub-title compound (11.5 g, 91%) as a yellow oil which was used

without further purification.

s 'HNMR (300 MHz, CDCls) 6 4.97-5.08 (m, 1H), 4.75-4.77 (m, 2H), 4.59-
4.61 (m, 2H), 3.12 (s, 3H). .

(if) Ph(3-C)(5-OCH(CH,F)»)CHO

To a solution of 3-chloro-5-hydroxybenzaldehyde (8.0 g, 50.7 mmol; see

20  Example 1(ii) above) and potassium carbonate (9.1 g, 66.0 mmol) in DMF
(75 mL) under nitrogen was added a solution of 1,3-difluoroisopropyl
methanesulfonate (11.5 g, 66.0 mmol; see step (i) above) in DMF (75 mL)
dropwise at room temperature. The mixture was heated to 110°C for 18 h.
The reaction was cooled to 0°C, poured into ice-cold 2N .HCI (200 mL) and
25 extracted.w.ith EtOAc (3 x 250 mL) The combined organic extracts were
dried (Na,SQ,), filtered and concentrated in vacuo. The brown oil was
chromatographed on silica gel eluting with Hex:EtOAc (4:1) to afford the

sub-title compound (4.4 g, 37%) as a yellow oil.



(vi) Ph(3-d)(5-0CCH(CH2f)2)- (R CH(OH) C(O) - Aze- Pab(Teoc) To a sol ution of :
Ph(3-Cl) (5-OCH(CH2F) 2) - (R CH OH) C(O OH (824 ng, 2.94 mmol; see step (M) 2005 -
above) in DMF (30 nL) under nitrogen at 0C was added HAze- Pab( Teoc) HCl

(1.71 gwGu&lmsol ), PyBOP (1.68 g, 3.23 25 nmol), and DiPREASE®dSsTY, 7.34
mmol ). The reaction was stirred at OC for 2 h and then at roomtenperature
overnight. The mixture was concentrdféd in vacuo and the residue

chromat ographed twice on silica gel, eluting first with CHCl 3:EtOH (15:1),

369 SSSOQO"%@?RE(?%% R GG B9 988 Bl b g3 11 P FERAY 02657 106

78- 84 300 MHz, CD30D |
rrlvlpxture of ’rot %?%)4(%@9&7@?@6?&& (mHZﬁ%I?I)( 7.42 (d J =28 (IzlgrrpZI?l;(,
7.0077.12 (m 3H), 5.08-5.20 (m IH) 5 3.97-4.80 (m 12H), 2.10-2.75 (m
2H), 1.05-1.11 (m 2H), 0.08 (s, . APCI-MS: (M+ 1) = 639 mz. (vii)
Ph(3-d )(3410@4((6:1-@13{2-{)((5@6@-16 @@)OHIQTFM}S)SZNI‘FA

Ph(3-d 5- OCH( CH2F) 2 R) CH Aze-Pab(T 0129 0.202 10 | ;
USRS R S Bé@)@iﬁ%&&wﬁ)@ﬁcﬁff%l TP bea Sty 1 oact f or

e re“r/”aclﬁﬁm“’?w%vari’cﬁfz&cﬁpa?c%d@tzge Caboolin GO B AiiCas (s TrA

salt. 15 "\HabhhicA00n s gRAOD %nﬁlrgér@”i'é{lgl (e T35 4N 17D gl (0 29,
rotarmer) dropwid®. (The |n|rixttmen\%s seE@dedt)0° A f&03 (Mand |'dwe'i‘ii’algﬂf af @bgmer partly
obscured by ~ the. CD30H peak), 4.75-4.4 (m 7H), 4.38 (m "1H nmajor rotaner),

4.15 (m temperature, then diluted with H,O (200 mL). The organic layer was

10 separated, dried (Na;SQy), filtered and concentrated in vacuo to afford the
sub-title compound (5.5 g, 87%) as a brown oil that was used without

further purification.

'"H NMR (300 MHz, CDCly) § 7.12 (s, 1H), 7.00 (s, 2H), 5.42 (s, 1H), 4.70-
15 4.80 (m, 3H), 4.59-4.64 (m, 2H), 0.26 (s, 9H).

(iv) Ph(3-CI)(5-OCH(CH,F),)-(R,S)CH(OH)C(O)OH ,
Concentrated hydrochloric acid (50 mL) was added to Ph(3-C1)(5-
OCH(CH;F),)-(R,S)CH(OTMS)CN (5.5 g, 16.3 mmol; see step (iii) above)

20 and the solution stired at 100°C for 1.5 h. After cooling to room

temperature, the reaction was further cooled to 0°C, basified slowly with 3N
NaOH (~200 mL) and washed with Et;O (3 x 200 mL). The aqueous layer

~ was acidified with 2N HCI (75 mL) and extracted with EtOAc (3 x 200
mL). The combined EtOAc extracts were dried (Na,SQ,), filtered and

25 concentrated in vacuo to afford the sub-title compound (4.6 g, 100%) as a

brown oil that was used without further purification.

'H NMR (300 MHz, CD;0D) & 7.14 (s, 1H), 7.08 (s, 1H), 7.02 (s, 1H), 5.12
(s, 1H), 4.70-4.90 (m, 3H), 4.52-4.67 (m, 2H).



|H, major rotamer), 4.1-3.9 (m 2H 2 signals frommnor rotaner), 2.70 (m
20 1H, minor rotaner), 2.53 (m I|H major rotaner), 2.30 (m IH majZdr AUG 7005
rotamaré, 2.15 (m | H mnor rotamer). 13C-NWR (100 MHz; ) car bonyl
and/ or Yﬁ’&?’l‘f@‘%ar bons, rotaners) 6 172.9, 172.6, 172.2, PCl'FﬁE"f 026867 1.
ESI - M5+: (M+1) 495 (rﬂz) 25 ExarrpIFf 4 Ph(3-d)(5- OCH(CHZ 2)- (R Cs

H) C(0) - Aze- Pab(O\/b) To a solution of (3-C1) (5-0CCH(CHzZF) 2) - (R CH(OH) Cc(O OH
(513 nyg, 1.83 mmol; see. Exanple 23(v) above) in DVF (30 nlL) under nitrogen
at 2 9 AUG/)ZOH5(3V®1)Q2-/O1@H461'B§]'_20SSI‘EHOQ%W(KDYOHC (as and d 8H(3-Cl)(5-

HAze- Pab( Qwe) 2HC1 (797 .38 ol PyBOP (1.04 g, 2.01 nmml), and DI PEA
(591 ny, D stlrred at 0OC for 2 h and then at

;ggimdtjgng %‘%13153 Omg{f%Sﬁ%@%ﬁ(@qﬁ@@ﬁ?&@@ﬁg@ B oragup. an and t he
1 1 0O FREROEHn0050 B SIS 11 Lo

(10: 1 £HCBs aridmg @@ni\tywaﬂi)é’a@aﬂ aF?M%d@%ﬁI%%n%rQOS amers) S
7.58-7.60 (d, (d, J =8 7.12 (m 3H),

5. 08- 5. 20 Thm reattin v&aﬁ&oélﬁ? tcﬁ rmoﬁ‘l-l)emper%&ré ahe (emzy&hﬁ refdo92d oyl8 (m 2H),
3.82 (s, 3H), 2.10-2.75 2152 15 13C-NMR (150 MHz; CD3OD): (}::arbonyl
and/ or anﬁ&ﬁf@feomﬁ'rrbéﬁb)ce&ltq 3. Phe filtgncake Wy veashed with EtOAc and

filtrate concentrated in vacuo. Chrematography on silica gel eluting with

CHCI;:MeOH:Et;N (90:.8:2) afforded the triethylamine salt of the sub-title

10 compound (a) as a yellow oil. In addition, the triethylamine salt of the sub-
title compound (b) (2.2 g) was obtained and the salt was dissolved in H,0O
(100 mL), acidified with 2N HCI and extracted with EtOAc (3 x 200 mL).
The combined organic extracts were dried (NapSO,), filtered and
concentrated in vacuo to yield the sub-title compound (b) (1.4 g, 29%) as a

15 yellow oil.

Data for Sub-Title Compound (b):
'H NMR (300 MHz, CD;0D) & 7.14 (s, 1H), 7.08 (s 1H), 7.02 (s, 1H), 5.12
(s, 1H), 4.70-4.90 (m, 3H), 4.52-4.67 (m, 2H).

re

20
(vi) Ph(3-CI)}(5-OCH(CH,F)»)-(R)YCH(OH)C(O)-Aze-Pab(Teoc)
To a solution of Ph(3-Cl)(5-OCH(CH,;F);)}-(R)CH(OH)C(O)OH (824 mg,
2.94 mmol; see step (v) above) in DMF (30 mL) under nitrogen at 0°C was
added HAze-Pab(Teoc)*HCl (1.71 g, 3.81 mmol), PyBOP (1.68 g, 3.23
25 mmol), and DIPEA (949 mg, 7.34 mmol). The reaction was stirred at 0°C

for 2 h and then at room temperature overnight. The mixture was
concentrated in vacuo and the residue chro'matographed twice on silica gel,
eluting first with CHCI;:EtOH (15:1), and second with EtOAc:EtOH (20:1)
to afford the sub-title compound (720 mg, 38%) as a crushable white foam.

30



APCI-M5: (M + 1) = 525 mz. Exanple 25 20

Ph(3-F) (5-0OCHF2) - (RICH(OH) C(O) - Aze-Pab x TFA (i) 2 5 AUG 2005
1- Brono- 3-fl uor o- 5- benzyl oxybenzene Sodi um hydri de (60% di spersion in oil,
24.0 0, Wb 4944794 ) was added portionwise to a stirred solpdfmi@bssanhydrous .
benzyl al cohol (64.5 g, 0.60 nol) 25 in THE (1.0 L). After the m xture was
stirred for 1 h, a solution of 1-bron®63, 5-difl uorobenzene (76.8 g, 0.40
mmol) in THE (100 m.) was added dropwi se over a period of |I h. The reaction
was stirrg\ﬁ’8 8g9€1tenperature for 2 d. Water (400 nL) was added and the
THE was r I'n“vacuo. The aqueous |ayer was extracted with hexane (3 x

150 nl). e=g(5 1 0SACHIEMEOEXt racts 2 9 AUG 2D05 WO 02/ 44145
PCT/ SE01/ 02657 108 were ngh éﬂ\?/(\nth 2N-NaCH (2 x 100 nL) then, dried

(Na2SO4) , 'fy NW?S’O@M—IZCQW@D r@drﬁﬁldxﬁn%@ﬁf&%ﬁ fotameAS 1he éauyﬁs the
compound (110.7 g, 98% as a light "yellow oil that was used W thout further

puri fi cat iHw.2H),R. ﬂ2=(dQJ4¥ $I-Béz,) 2Hl)1, NNZ}'@ '(’3Q0(1'f10‘|3H)C|5CE183)S B m344), 41 (m

5H), 6.94 (bs, | 1H), 6.63 (d, JHF = 10 Hz, I H),
5.03 (&, 21—97 4804 BLE)O&DUMHSJ@D%H&MDSHOI1r6ma2£'BL t08a(s, 8H).

1- br ono- 3- enzyl oxybenzene (110.0 g, 0.39 nol; see step (i) above)
and NN-di ﬁé@y% W?h"e ‘ﬁig(}“{j’- 3.92 nol) in anhydrous CH2C12 (1.0 L) at
0C was added al um ni umchl oride (156.0 g,- 1.17 nol). After 10 min, the ice
bath was renoved and the stirring was continued for 2 h. The reaction was

uenched o 1 The | ayers were
gepar e edtvu)tm3 @S- OSHEOHL F). 9T RIE D IBRE (LA £6PAbLTF A A i S0 o).

The conbi Ra@B-OYarOCHECH #01)s( RYSH{ OMBGIR)H AvketPab?Net) (. 229 gnlQ)2Ghd H20 (3 X
250 nmL). To the organic |ayer, _
10 mmol; see step (vi) above) was dissolved in 3 mL of TFA and allowed to
react for 20 min. TFA was evaporated and the residue was freeze dried
from water/acetonitrile to yield 0.123 g (100%) of the title compound as its

TFA salt.

15 'H-NMR (400 MHz; CD;0D) rotamers: § 7.8-7.7 (m, 2H), 7.55 (d, 2H),
7.2-7.0 (m, 3H), 5:18 (m, 1H, minor rotamer), 5.15 (s, 1H, major rotamer),
5.08 (s, 1H, minor rotamer), 4.80 (m, 1H, major rotamer partly obscured by
the CD;OH peak), 4.75-4.4 (m, 7H), 4.38 (m, 1H, major rotamer), 4.15 (m, .
1H, major rotamer), 4.1-3.9 (m, 2H, 2 signals from minor rotamer), 2.70 (m,
20 1H, minor rotamerj, 2.53 (m, 1H, major rotamer), 2.30 (m, 1H, major
rotamer), 2.15 (m, 1H, minor rotamer).
BC.NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons,
rotamers) 8 172.9, 172.6, 172.2,171.7, 167.1. |
ESI-MS+: (M+1) = 495 (nm/z)
25
Example 24
Ph(3-CD)(5-OCH(CH,F),)-(RYCH(OH)C(O)-Aze-Pab(OMe)
To a solution of Ph(3-CI)(5-OCH(CHF),)-(R)CH(OH)C(O)OH (513 mg,
1.83 mfno!; see Example 23(v) above) in DMF (30 mL) under nitrogen at




was added 15% KOH (500 nmL), and the |layers were separated. The organic
| ayer was further extracted with 2 N KOH (2 x 70 nL). The conbi ned 208 AUG 7005

aqueouswﬁ%\xﬁga Sere washed with CH2Cl2 (3 x 100 M.) and %@9)"%,{“ ed wth

AN HC1 ueous | ayer was extracted vvlth Et20 (3 x 1 t he
conbi ned Et20 extracts were dried ( §§3 filtered and concentrat ed in
vacuo to afford the sub-title corrpoun (6909 92% as a. brown oil that
was used without further purificatio 25 (CHC13) IH

NI\/R (300 rOHE wENBGlerb A@%B&@@M@)'Zﬂ@ (7@790g( aess mmqu),_PaBOPr(zl 04= 2 Hz, 1
, 6.81 =1 2UAUG2005 WO

02/ 44145 /éE%@lgﬁ nggEfﬁP&ﬁw%‘gr %’l\ﬁﬁmﬂo%éhﬁ Eea(#lsg‘)was stirre

|-B 3-f1 t

- Bromo- 3 loser Sy LA AR Ak BEADENG® GRS Ofe mixkirg g ane

chl orodi f LHEqBELARE vEdD ngthel‘ri%x&%mb)ndtagf Fﬁe@ﬁvﬁmes Bh)sigel 30% KOH

(80 m) was heated in a sealed flask for 18 h~a 80- 85C. The reaction

m xture wgsl,ceoligg first madmQKECheE@Mr @ Sahdahdeeboyensith VBICA &EpOHRt ed. The
organi c |l ayer was concentrated in vacuo to afford a colourless oil. The
agqueous Iéz{bﬂ)mglfﬁm’dr@@t dde ompamnzlo (379 m@B030) .2s1d cThshablauaehitsi | and t he
conbi ned ﬁ g{_gnlc extracts were washed with 2N NaOH (3 x 30 nL) and H20 (3 x
30 nL). TH¥®MBrganics were then dried (Na2SO4), filtered through a small
silica gel plug, and concentrated in vacuo to afford the sub-title conpound
(6.1 9, 79% as a colourless oil that was used w thout further

purifi cat '[\,351_.581@30(;

10 Ry=0.66 (10:1 CHCI;:EtOH)
'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.58-7.60 (d;
J =8 Hz, 2H), 7.34 (d, J = 8 Hz, 2H), 7.00-7.12 (m, 3H), 5.08-5.20 (m,
1H), 4.65-4.82 (m, 3H), 4.28-4.65 (m, 5H), 3.92-4.18 (m, 2H), 3.82 (s, 3H),
2.10-2.75 (m, 2H).

15 *C-NMR (150 MHz; CD;0D): (carbonyl and/or amidine carbons) & 173.2,
170.8, 152.5.
APCI-MS: (M + 1) =525 m/z.

-

Example 25
20 Ph(3-F)(5- OCHF;MR)CH(OH)C(O) Aze-Pab x TFA

(1) 1-Bromo-3-fluoro-5-benzyloxybenzene .

Sodium hydride (60% diSpersion in oil, 24.0 g, 048 mol) was added

pbrtionwise to a stirred solution of anhydrous benzyl alcohol (64.5 g, 0.60 mol)
25 in THF (1.0 L). After the mixture was stirred for | I, a solution of 1-bromo-
3,5-difluorobenzene (76.8 g, 0.40 mmol) in THF (100 mL) was added dro.pwise
over a period of 1 h. The reaction was stirred at room temperature for 2 4.
Water (400 mL) Wa.% added and the THF was removed in vacuo. The aqueous
layer was extracted with hexane (3 x 150 mL). The combined organic extracts



"H NWR (300 MHz, CDC13) 8 7.11-7.14 (m 2H), 6.84 (dt, J =9 Hz, J :92 I-[l]z
1H), 6.50 (t, JHr = 72 Hz, 1H). (iv) i 25 AUG 2005
- Fl uor o- 3-di f | uor onmet hoxy- 5-vi nyl benzene 20 Tri (butyl)vinyl stannane (7.0 g,
22. 2 mmalg omasssadded to a suspension of 1- PCT/SE01/02637

br ono- 3-f | uor o- 5-di f | uor onet hoxybenzene (4.9 g, 20.2 mmol; see step (iil)
above), dichlorobis(triphenyl phosphi @@$palladiun(ll) (1.42 g, 2.02 nmol)

and anhydrous lithiumchloride (0.90 g, 20.2 nmol) in THE (40 nL) under

ni trogen : ey ¥ { : 3 r i m xture 25
was cool e?ﬁrg%&ﬁﬁgﬁ W%ﬁéﬁgﬁ@%ﬁgﬂggﬁ%@%ggﬁgﬁ%?ﬁ g‘éhure was

vi gor ous| ¥osddntria®d i Yacko b Affsid m@euﬁ-ﬁﬂéﬁ:érd?%ﬁﬁdﬁﬁﬂﬁv% 98%) 258 1RALIeous

| ayer was extracted with Et20 (3 x 70 nmL). The conbi ned organic | ayers were
washed wi tyhll@M oNathiet wéLuseda@ithduy)t farberti@fficaioml) then dried (Na2SO4), ‘
filtered and concentrated in vacuo. Flash chromatography on 2 9 AUG 2005 WO
02/ 44145 PCT/ SE01/ 02657 110 silica gel eluting with hexane afforded ithe

sub-title cgr‘g)%@% %(fZ g, 57%9 as a colourless oil. Rf =.0.47 (Hex) 5 "H"~
NVR (30 R#Z,Y: 8%)S 6.93-6.99 (m 2H), 6.73-6.78 (m 1H), 6.67 (dd, J =

15,1, S botfond s POl 250 4 ok el s

2- Met hyl - 2- pL 0 1 .. H2C 0 ) mx-P (39.2 g) were
conbi ned ?%Be?@r}* glr_ll((]’ é‘%& dj}f{ﬁz&é h%i I]—'l@)ub?gg -g’ I 1 uor onet hoxy- 5-

vi nyl benzene (5.0 g, 26.4 mmol; see step (iv) above) dissolved in a small
anount of 2-nethyl-2-propanol was added at once, and the heterogeneous

sl urry waSiMi-Boomos§fiustrophemblat 0C until TLC reveal ed the absence of the 15

starting nmaterial. The reaction was ci)uenched at '0C by addition of sodium
10 ~ To a solution of 1-bromo-3-fluoro-5-benzyloxybenzene (110.0 g, 0.39 mol;,

see step (1) above) and N,N-dimethylaniline (474.0 g, 3.92 mol) in
anhydrous CH,CI, (1.0 L) at 0°C was added aluminium chloride (156.0 g,
1.17 mol). After 10 mun, the ice bath was removed and the stifring was
continued for 2 h. The reaction was quenched by the cautious addition of
15 3N HCI (600 mL). The layers were separated, and the aqueous layer was
extracted with CH,Cl; (2 x 150 mL). The combined organic extracts were
washed with 2N HCI (250 mL) and H;O0 (3 x 250 mL). To the organic layet.
was added 15% KOH (500 mL), and the layers were separated. The organic
layer was further extracted with 2 N KOH (2 x 70 mL). The combined
20  aqueous layers were washed with CH;Cl; (3 x 100 mL) and then acidified
with 4N HCl. The aqueous layer was extracted with Et;O (3 x 125 mL)
theﬁ, the combined Et,0 extracts were dried (Na,SO,), filtered and
concentrated in vacuo to afford the sub-title compound (69.0 g, 92%) as a.
brown oil that was used without further purification. | '
25
Mp: 33-35°C
R¢=0.25 (CHCly)
'H NMR (300 MHz, DMSO-d;) 5 10.38 (s, 1H), 6.90 (dd, Jy.z = 11 Hz, J =
2 Hz, 1H), 6.81 (s, 1H), 6.59 (dt, Jyr =11 Hz, J=2 Hz, 1H).



sulfite (42.0 g) and then warnmed to roomtenperature and stirred forzgﬁgUr 2005

mn. The reaction mxture was extracted with Et20 (3 x 120 nL). The

conbi neq,r@q, Q)¢ extracts were dried (Na2SO4), filtered apdrgpsnapedrated in

vacuo. chromat ography on silica gel eluting with CHCL3: Et OAc (3: 2) 20

af forded the sub- t|tIe compound (5.8199 98% as a colourless oil. Rf 0.41

(3:2 CHC13: Et OAc) 'H NMWR (300 MHz, CDCl13) b 6.96-6.99 (m 2H), 6.77-6.82 (m
6.51 = 13 , 479485(m 1H), 3.76-3.84 (m IH),

358366‘%}%&‘1%1\%)%8 3 H, | H, 2.00 (t, J =6 H, | H.

HPLC Anal ysis: 89.2% >99% ee Chl raI Pak AD Col um (95:5 Hex: EtOH nobile

phase). 2 9 AUG 7005 WO 02/44145 PCT/ SEOL/ 02657 111 (vi)

Ph(3-F) ( 5(O0HERRo iR OB SRR A Ao

Ph(3-F) (5- see step (v) above),

4- (di met hy affixtye ot BiJBiiern(oliﬂumop}ierﬁalnﬁﬁ)l )g, aG(ﬂO tmtrmlh)sbarﬁtqe (6i3.0 g, 29.6
nmmol ) in anhydrous CH2O 2 (100 nlL) was cooled 5 to OC. A 1.0 Msolution of
tert - bat ylabowex hydsihlgnodcﬂim@pnmham G201 g 1506 mpl) 6/ FPrwbi(}0Ras added

grgép\émt T e UG OL a@waéﬁmfﬁ{ﬂ' araeslscgegh ot ?éib"?a%”@bﬁg?e;%” )
Sat ur ot o0 Snaror B eR e Caf ol Y SpSi R B an e 18°F) Dhen
dried ('\la%%%)segarfa'técf ergd, ox%‘ﬁﬁlccfﬁ%?rﬁisa&@&e'n&ﬂépw vallLiBsh LRt 0gr aphy

on silica gel luting wth™CHCf 3" Hex (3:1) afforded the sub-title conpound
(7.9 g, 8béfourkass ailyelhevaqicous Jl5yeRf was @xdrécted ﬂsx:ﬁﬁﬁlﬁl’ Hexy 30HMIYR (300 MHz,

CDClS)wb %-25 6. 98 &m 2H), 6.76-6.79 (m 1H), 6.51

crude oil and the combmed organic extracts were washed with 2N _
NaOH (3 x 30 mL) and H,0 (3 x 30 mL). The organics were then dred
(Na,SQy), filtered through a small silica gel plug, and concentrated in vacuo
to afford the sub-title compound (6.1 g, 79%) as a colourless oil that was
used without further purification.

1S
'H NMR (300 MHz, CDCl;) 8 7.11-7.14 (m, 2H), 6.84 (dt, J = 9 Hz, J,= 2
Hz, 1H), 6.50 (t, Ju.r = 72 Hz, 1H).

¥

(iv) 1-Fluoro-3 -diﬂuorcﬁnethoxy-S -vinylbenzene

20  Tri(butyl)vinylstannane (7.0 g, 22.2 mmol) was added to a suspension of 1-
bromo-3-fluoro-5-difluoromethoxybenzene (4.9 g, 20.2 mmol; see step (i11)
above), dichlorobi.s(triphenylphosphine)palladium(II) (1.42 g, 2.02 mmol)
and anhydrous lithium chloride (0.90 g, 20.2 mmol) in THF (40 mL) under
nitrogen at 65°C and the mixture was stirred for 5 h. The reaction mixture

25 was cooled to 0°C and 1N NaOH (90 mL) was added. The biphasic mixture
was vigorously stirred for 1 h then the layers were separated. The aqueous
layer was extracted with E;O (3 x 70 mL). The combined organic layers
were washed with 2N NaOH (2 x 40 mL) and H;O (40 mL) then dried

(Na;SQy,), filtered and concentrated in vacuo. Flash chromatography on



(t, JHr =73 Hz, | H), 4.71-4.74 (m | H), 3.75-3.80 (m 1H), 3.48-3.54
(m,, 1H, 2.99 (bs, 1H), 0.91 (s, 9H), 0.05 (s, 3H), 0.00 (s, 3H) .722QUE 2005
(vii) Ph(3-F)(5-0CHF2)-(R) CH OVEM CH20OTBS To a sol ution of

Ph( 3- F) (WO0O@ZHA3} - (R) CH( OH) CH2OTBS (7.9 g, 0.51 nmol; seePETEpOYazey7 above)
and DI PEA (4.9 g, 48.1 mol) in anhydrous CH2A 2 -(50 nL) at OC under
nitrogen was added dropw se 2- net hox!/]é)( hoxymet hyl chloride (6.6 g, 48.1
mol ). The m xture was stirred 25 for 24 h. Saturated ammni um chl ori de

sol ution. {ijiifa gb) eM@mgaWiR hexanél affoh@ed avesifb-EE @ oGV, Rgopr gani ¢

| ayer was washéd with saturat ed ammoni um chl ori de sol ut| on (570 m.) and H20
(3 x 60 mas 4 beloudesedll. (Na2SO4), filtered and concentrated in vacuo to
afford the sub-title conpound (8.8 g, 99% as_a yellow oil that was used
wi t hout further 30 purificati on. 2.9 AUG 2005 WD 02/ 44145 PCT/ SEQ1/ 02657
112 Rf= 0.41 71}&:1—@3 Et CAc) 'H NMR (300 MHz, CDC13) 57.20 (s, IH), 7.06
(s, IH, 7R0'2 ( 6.50 (t, JHF =73 Hz, | H, 4.79-4.81 (m | H),

3y, 0300 'EN@E% (3® %ﬁﬁ ?f)ﬁﬁ??sﬁ SUk553 5, ﬁ% R B TEbT 2ot o
2L052§ % F)(%’EE%SQE% t roontt %@T Y t( % i =9’73§-§e,ng§n§”78 (P/rego'is&??ogv;‘)

tetrabutyl}@irm(}ql) gm@t@qra:qqu ULy S (70 0 m., 70.0 io nmol) and the m xture
was stirred overnight under nitrogen. The reaction was concentrated in

vacuo. The yell ow residue was d| ssolved in Et20 (100 niL) and hexane (100
m.) and washed successively with saturated ammonium chloride solution (2 X

150 ni) af¥) BRG Eé(SxofdiEah(R)fﬁﬁHOH)CHzO |
10 2-Methyl-2-propanol (140 mL), H,O (140 mL), apci AD-mix-f (392 g) -

were combined together and cooled to 0°C. 1-Fluoro-3-difluoromethoxy-3-

vinylbenzene (5.0 g, 26.4 mmol; see step (iv) above) dissolved in a small
amount of 2-methyl-2-propanol was added at once, and the heterogeneous
slurry was vigorously stirred at 0°C until TLC revealed the absence of the
15 starting material. The reaction was quenched at 0°C by addition of sociium
sulfite (42.0 g) and then warmed to room temperature and stirred for 60
min. The reaction mixture was extracted with Et,O (3 x 120 mL). The.
combined organic extracts were dried (INa,SQy,), filtered and concentrated in
vacuo. Flash chromatography on silica gel eluting with CHCI;:EtOAc (3:2)

20  afforded the sub-title compound (5.8 g, 98%) as a colourless oil.

Ry=0.41 (3:2 CHCI;:EtOACc)

'H NMR (300 MHz, CDCl5) 8 6.96-6.99 (m, 2H), 6.77-6.82 (m, 1H), 6.51

(t, Jur = 73 Hz, 1H), 4.79-4.85 (m, 1H), 3.76-3.84 (m, 1H), 3.58-3.66 (m,
25 1H),2.66 (d,J =3 Hz, 1H), 2.00 (t, /= 6 Hz, 1H). 7

HPLC Analysis: 89.2%, >99% ee, ChiralPak AD Column (95:5 Hex:EtOH

mobile phase).



organic layer was dried (Na2SO4), filtered and concentrated in vacuo. Flash
15 chromat ography on silica gel eluting with Hex: EtOQAc (1:1) affordid%é@
sub-title conpound (4.2 g, 62% as a yellowoil. Rf = 0.42 (1:1 HeX g}jﬁ
"H NVR M3002/MHz5s CDC13) S 6.91-6. 95 (m 2H), 6.75-6.81 (®CTISE)/065561 20 (t,
JHF = 73 Hz, 1H), 4.80-4.82 (m Ir_rg 4.70-4.74 (m 2H), 3.88-3.93 (m

1H), 3.67-3.71 (m 3H), 3.53-3.56 ( ip , 3.39 (s, 3H), 2.96-2.99 (m IH).
(1x) Ph(3-F)(5-OCI—IF2)-(R)CH(C]VEMC(O)C]—I A sol ution of

Ph( 3- F)(5-(mﬁ33=m?§5@tgyw&gzmggs 4 25 mmol ; see step .

(viii)' above)™i Was added to an aqueous 5% NaHCC3

sol uti on (85saolifion 'EifBh(ﬁa@)ﬁﬂ@@blﬂ»(&)@ﬁ(r@d)%&@i—bdérﬁe(gu§4 Timmol,e was
cooled to OC and pot assi um brom de (159 ngy, ) and

2,2, 6, 6-t SEEHIER rﬁy) Abom)pé Gdlmeﬂwlamw@pm@nﬁaﬂﬂdamg 2.9 mmaly andmol ) were
dded. Sodi.um h 5. 25% d 29
AG 2005 D BRR 1ot £66 T anbgtousdTEtscls 04 B8 GEE) HESRPPES: he i xt ur e

was Vi or stir ( r al sodi um
hypoch or?#sd& A 58%9%%@}?‘ pﬂ‘@%ngegh(@falw C)h%c\)/\[gcrl%qg%ﬁa@gnd stirring
was continpgd Al 06, (ﬁ%mgghwaé- Eédecﬁﬁﬁiﬁﬂge"‘@rﬁi FIRTRMR onNmYA6 O wakhe aqueous
| ayer was washed with Et20 5 (4 x The aqueous | ayer was acidified to

pH 3.5 w taliob@% i twdrm tcacrodmaminpemnmetam piitrbd Fbvekaighd. x Saterated. The

conmbi ned Et OAc extracts were successively washed with H20 (4 x 30 nL) and

bri ne (60amumorisn, chlwdeedotuﬂ@zstﬁg mk) \wasr eddechdarsdnidentaysredvera vacuo to
a colour]ess oil which was

afford the sub-t,itl ounf qlé() as.
Dsed wi t hotRATRE heFhe 1TERRE 4}/@&7\*@% weghedy wih (sglfyrateds . gmgonium
CHCL3: 16\/'305‘[35)%?&%) soltdibYR 60381 \Mikq ﬁ%ﬁ*t(anﬁ 9§5>mﬁ) hdf dridd (NB,s8h) . 716 (t,

Ja.F = 89
filtered, and concentrated in vacuo. Flash chromatography on silica gel

eluting with CHCl;:Hex (3:1) afforded the sub-title compound (7.9 g, 85%)

as a yellow oil.

15 Ry=0.47(3:1 CHCl;:Hex)
'H NMR (300 MHz, CDCl;) § 6.95-6.98 (m, 2H), 6.76-6.79 (m, 1H), 6.51
(t, Jur =73 Hz, 1H), 4.71-4.74 (m, 1H), 3.75-3.80 (m, 1H), 3.48-3.54 (m,
1H), 2.99 (bs, 1H), 0.91 (s, 9H), 0.05 (s, 3H), 0.00 (s, 3H).

20 (vii) Ph(3-F)(5-OCHF g)-@CH(OMEM)CHgOTBS
To a solution of Pht3-F)(5-OCHFZ)-(R)CH(OH)CHZOTBS (7.9 g, 0.51
mmol; see step (vi) above) and DIPEA (4.9 g, 48.1 mmol) in anhydrous
CH,Cl, (50 mL) at 0°C under nitrogen was added dropwise 2-
methoiyethoxymethy} chloride (6.6 g, 48.1 mmol). The mixture was stirred

25 for 24 h. Saturated ammonium chlonide solution (70 mL) was added; and
the layers were separated. The organic layer was washed with saturated
ammonium chloride solution (70 mL) and H,0 (3 x 60 mL) then dried
(Na2804), filtered and concentrated in vacuo to afford the sub-title
compound (8.8 g, 99%) as a yellow oil that was used without further

30 purification.



| H, 7.00-7.03 (m 1H), 5.30 (s,. IH), 4.88 (d, J =7 Hz, 1H, 4.80 (d, J =
7 13 Hz, 1H), 3.54-3.75 (m 2H), 3.46-3.49 (m 2H), 3.28 (s, 3H). (23 AUG 2005
Ph(3-F) (5- OCHF2) - (R) CH( OVEM C( O) - Aze- Pab( Teoc) To a sol ution of

Ph( 3- F) (Wo0eHHAy- (R CHHOMEM C(O CH (1.1 g, 3.4 mmol; seePeTSpoyizy7 above) -
in DM (20 nmL) under nitrogen at 0C was 20 added HAze-Pab(Teoc) HCT (2.0 g,
4.4 mol), PyBOP (1.9 g, 3.7 mmol ), ldHad DIPEA (1.1 g, 8.4 mmol). The
reacti on was stirred at OCfor 2 h and then at roomtenperature overnight.
The m xtur at vacua and the residue chromatographed tw ce
on silica g& ﬁpl ng ?I r%ftb‘e\\nﬂ h CHC13: Et OH (15:1) and second with

Et OAc: Et OH 5
Cf’ usﬁabfe V}\Igll%?\gklz o%mpr@bdgg §??01(% 1 :EBT g’?g—()angfnﬁ O(21%53Iill)i\/lé—lzf\%) ngoi[i)

COWP' ex métwiﬁ =073 iHy, Ay &)7954781891171&} 4!@6 438)(m72ﬂ9 344?63 &M (m,

2H),' 6. 95- 6 (m 3H), 6.92 and 6.88 (t, JH. F = 73 Hz, 9 AUG 2005 WO

02/ 44145 Pﬁﬂ 95@&(5326570354(51 9H), 0.61%8 3y 5006, (). | H) 5 18-5. 22 and
4.70-4.78 (m IH), 4.50-4.75 (m 1H),. 4.30-4.49 (m 2H), 4.21-4.26 (m 3H),’
3.97-4.08 (m 1H), 3.35-3.72 (m 6H), 3.30 (s, 3H), 2.10-2.75 (m
214),1.05-1..

Ph(3-F) (5- Qlimxture of

Ph(3-F) (5 - 7 see step
(x) above)%ﬁar@ ?%%&@Cﬁgﬁéﬁ%@gk&ﬁ@%ﬁo Sggg% opanol (20
m) was rehhibteskel o ?vgdbov'é' th THR (Blem9 2t réOncefgearhR@e iwhs\adedea t hen,
partitioned Wi th H2 m.) and EtOAc (3 x 10 50. nL). The aqueous Iayer
was extract éd M tshluaidai of cateabuEyl@am¢Rium fldoride) in THE 3010 mdd 0.9ani ¢
extracts were washed wiith brine (30 nL) then dried (Na2So4), filtered and
concentr atBmobhand Bifomitugs WasHitorasd exsmpey unger anirpgangelheeraactian wit h

CHC13: B Oy zgslc:Sonlc)entr tfeSG%%cLQ © ﬂljcbyéliow restdue was dissolved in E4O (100

mL) and hexane (100 mL) and washed successively with saturated
ammonium chloride solution (2 x 150 mL) and H,O (3 x 70 mL). The
organic layer was dried (Na,SQ,), filtered and concentrated in vacuo. Flash
15 chromatography on silica gel eluting with Hex:EtOAc (1:1) afforded the

-

sub-title compound (4.2 g, 62%) as a yellow oil.

Re=0.42 (1:1 Hex:EtOAc)

'H NMR (300 MHz, CDCl;) 6 6.91-6.95 (m, 2H), 6.75-6.81 (m, 1H), 6.51.
20 (t, Ju.p = 73 Hz, 1H), 4.80-4.82 (m, 1H), 4.70-4.74 (m, 2H), 3.88-3.93 (m,

1H), 3.67-3.71 (m, 3H), 3.53-3.56 (m, 2H), 3.39 (s, 3H), 2.96-2.99 (m, 1H).

(ix) Ph(3-F)(5-OCHF,)-(R)CH(OMEM)C(Q)OH
A solution of Ph(3-F)(5-OCHF,)-(R)CH(OMEM)CH,OH (4.2 g, 13.4

25 mmol; see step (viil) above) in acetone (100 mL) was added to an aqueous

5% NaHCO; solution (35 mL). This magnetically stirred heterogeneous
mixture was cooled to 0°C and potassium bromide (159 mg, 1.3 mmol) and
2,2,6,6-tetrarnethy]—1-pipcn’dinyloxy,' free radical (2.2 g, 14.1 mmol) were
added. Sodium hypochlorite (5.25%, 30 mL) was then added dropwise over



conpound (60 ng, 129% as a crushable white foam 15 Rr = 0.46 (15:1
CHC13: EtOH) "H NMR (300 MHz, CD30OD, conpl ex m xture of rot amers) S 72924U[£HJJJ5

325 Hiogdllus 735737 (m 2H), 6.97-7.07 (m 2H), o esdtolel o

6.82 an JHF =73 Hz, | H, 5.10 and 5.06 (s,
I'H)., 3.97- 20460(m 6H), 2.10-2.7516m 2H), 1.05-1.11 (m 2H), 0.08 (s,
9H). APCI-MS: (M+ 1) =595 mfz (xii) Ph(3-F)(5-OCHF2)-(R)CH(OH) C O) - Aze- Pab

DA TGS 5 Rk o
80 whi d

freeze gr 4 ﬁ%ﬁa&f&%ﬁéﬁfvﬁa&? Wl F@%ﬁ’%iﬁ;éﬁteﬁ‘?@éi%;g@% NGRS Tt e
compoun aséb%g%.s Jere lflg??s@@?r#\q,g (ﬁ@&@édP éﬁg%é{)@g%@ 115 ' H NWR
(300 MHz; t 2H) 7 ( 1-6.6 (
4H), 5.2- ic@tddélwr&;r;hu&ednt@@bcﬁ@t amer adifeotik)layerawis &vz(sg]éd ith Eganmer  of "
previ ous signal obscured by the CD30H signal), 4.6-4.3 (m 2H), .4.26 (m

1H, majsor (Aat dfem),). 4THO aqueous-Hayenjwas acndrfmir Jo pBl 96 ¢mh 109 Gitriti nor

rotamer), 3, 894 1H, m nor_rotamner), T&‘Gt IH  mnor rotamer), 2.44
(m 1H, necet and gxwaeted with FOAR (41?F-|50rfﬁJ~ﬂ>r cprabined LIOAQ eRtracts i nor

r ot amer) . 2&%%%\/5&% E‘SX)VE%FIC%/SSSLQ &&argg ‘%\L}d /or%%g%(gngé %ar bons) S
172.8, 17 - . ( = 1
Ph(3-F) (5, dgé'd':&*)faz(5®4%9€9eg hd 25 ERRAENE) vacuo to afford the sub-title

compound (4.3 g; 98%) as a colourless oil which was used without further

10 purification.

R¢=074(8.0:1.5:0.5 CHCl;:MeOH:E;N)

'H NMR (300 MHz, acetone-ds) & 7.16-7.18 (m, 2H), 7.16 (t, Jur = 89 Hz,

1H), 7.00-7.03 (m, 1H), 5.30 (s, IH), 488 (d,/=7Hz, 1H),480(d, /=7
15 Hz, 1H), 3.54-3.75 (m, 2H), 3.46-3.49 (m, 2H), 3.28 (s, 3H).

(x) Ph(3-F)(5-OCHF,)-(R)CH(OMEM)C(QO)-Aze-Pab(Teoc) N
To a solution of Ph(3-F)(5-OCHF;)-(R)CH(OMEM)C(O)OH (1.1 g, 3.4
mmol; see step (ix) above) in DMF (20 mL) under nitrogen at 0°C was
20 added HAze-Pab(Teoc)-HCI (2.0 g, 4.4 mmol), PyBOP (1.9 g, 3.7 mmot),
and DIPEA (1.1 g, 8.4 mmol). The reaction was stirred at 0°C for 2 h and

then at room temperature overnight. The mixture was concentrated in
vacuo and the residue chromatographed twice on silica gel, eluting first with
CHCIl;:EtOH (15:1) and second with EtOAc:EtOH (20:1) to afford the sub-

25 title compound (1.3 g, 56%) as a crushable white foam.

R; = 0.65 (15:1 CHCl;:EtOH)
'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.80-7.84 (m,
2H), 7.40-7.46 (m, 2H), 6.95-7.16 (m, 3H), 6.92 and 6.88 (t, Jyr = 73 Hz,



15 (i) Ph(3-F)(5-0CHF2)-(R) CH OVEM C( O - Aze- Pab(Owve) To a sol ution aof .
Ph(3- F) (5- OCHF2) - (R)CH(OMEM C(O)OH (1.0 g, 3.1 nmmol: see Exanple 25(¥ AYG 2005
above) in DMF (30 nL) under nitrogen at 0C, was added HAze- Pab( Owk) * 2HCI
(1.4 g, wOb2wnis), PyBOP (1.8 g, 3.4 mmol), and D PEA ( IPQX/3E01/A267 mol ) .
The reaction was stirred at OC for 2 20 h and then at roomtenperature
overni ght. The m xture was concentratldd in vacuo and the residue

chromat ographed two times on silica gel, eluting first wth CHCL3: Et OH
(15:1) andlﬁ??,csmgi_a‘fﬂdtilogt(@ﬂ-lj,oj.BS-fSQIZdaﬁdTﬁ.mUlD.’fB' LIHS UPOMTS (dh, 5 9, 79%
as a crushabl’e white foam 25 Rf= 0.24 (EtOAc) 'H NMR ('300 MHz, Cb30D,

conpl ex m Xdyr436¢4.49t(ame2H), €.27-686 {nE ZH)IN3.9244)08 n32LH), IB3F4H.72H) ,
7.03-7.16 (m 3H), 6.92 and 6.88 (d, JHr = 73 Hz, 1H), 5.27 and 5.08 (s,
1H), 5.22-61,18 30 (53, 801 0-Z75KF), 2H), 38541 43 (em2HR 0A183(s2088. WO 02/ 44145
PCT/ SEO1/ 02657 116 5H), 3.92-4.27 (m 1H), 3.82 (s, 3H), 3.43-3.68 (m 4H),
3.29 (s, 3H), 2.28- 2.85 (m 2H). (i)

Ph(3-F).(5- - m xt ure of . '
Ph( 3- F)S(S-(MW@M@QJ ng, 2.33 nmol; see step
(1) above) r 2 b JEl6. : TR pa e nol (20
nm.) was re‘?ﬁ%@%ﬁ f%ﬁ)ﬁ%@ﬁp?ﬂ(gg@ '? F?efg?s({gﬁg (gdgmapf@ll) g"g(r?? %ﬁ%%é(gteéﬁgt%g\}grni ght .
The m >'<turxﬂgmmc:ﬁnﬁﬂméea&teg}(k)ﬁaw@m)@namirb&retetmsmm Wﬂngi, or3yd with HO
(70 mL) and Et QAc (50 nl). The aqueous 10 | ayer was extracted with Et QAc (2
x 25 nl) . rmellconi2i-pegaooh 20 ool pxasacfloxed for vias hed Tiet mikuireievds3s nl)
then, dried (Na2SO4), filtefled and. concentrated in_vacya. Flash

chr omat ogCepRStEHE iinwegug dhers Rartiienss wih Irid130mblapdEtBAG(3 & ded t he

title 1§ 0”%9{;‘&).( E%Hc %%Uegtf';/(?ayae? vhs ecicrtyasc:?e%j{v?thm@(%&iﬁoIlglaE}OAc 2x10 -

mL). The combined organic extracts were washed with brine (30 mL) then

dried (Na,SO;), filtered and concentrated in vacuo. Flash chromatography
on silica gel eluting with CHCI;:EtOH (15:1) afforded the sub-title

compound (60 mg, 12%) as a crushable white foam.

Ry =0.46 (15:1 CHCl;:EtOH) ]
'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.74 (d, J = §
Hz, 2H), 7.35-7.37 (m, 2H), 6.97-7.07 (m, 2H), 6.80-6.84 (m, 1H), 6.82 and
6.80 (t, Jur = 73 Hz, 1H), 5.10 and 5.06 (s, 1H), 4.68-4.70 (m, 1H), 3.97-

20 4.60 (m, 6H), 2.10-2.75 (m, 2H), 1.05-1.11 (m, 2H), 0.08 (s, 9H).
APCI-MS: (M + 1) = 595 m/z | ‘

(xii) Ph(3-F)(5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab x TFA
Ph(3-F)(5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab(Teoc) (0.053 g, 0.089 mmol;

25 see step (x1) above), was dissolved in 3 mL of TFA and allowed to react for

80 min while cooled on an ice bath. TFA was evaporated and the residue
was freeze dried from water/acetonitrile to yield 0.042 g (80%) of the titie

compound as its TFA salt.



15 Mp: 73.-81 C Rl= 0.43 (15:1 CHC13: EtOH 'H NMR (300 MHz, CD30D, %ocg“gl@ﬁ
mxture of rotamers) S 7.59 (d, J = 8 Hz, 2H), 7.32-7.37 (m 2H), o

2 (92 IH), 6.90 and 20 6.86 (t, Ja.F =
S e uBudhfs 2 (M (H)m 21y, 4 15-4. 45 (m( . 3.8 ;&/gg’ékémz 10-2. 75

(m 2H). 13C NVR (100 MHz; CD30D): (qatsbonyl and/ or am di ne carbons) S
172.0, 171.4, 153.9. APCI - NB: (M+ 1) =481 mfz 2 9 AUG 2005 WD 0214414~

AR e B P
41.
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the m xt ure28esn,PEH!L intdjon estaiMet }) cHZ@(hﬁOﬁHI endjb) rétachde, o6 ((dn x1800 nL). The
conbi ned organic extracts were dried (Na sS4 filteréd and concentrated in

vacuo. 5Fl aaimorhrotame)gs Sﬂl(yn,drﬂ middraataedr) el 60|(ng L/H,timlﬂmxmnmer;)tforded t he
sub-title conpound (101.3 g £ as a eIIow0|I 15 "H NVR (300 MHz,

CDCl 3) S 2-4%{(m, 4181-1( maJ@l—lyotamr)l S (my DH, mayer retamer), 2.05.(gu [H, 2H). (ii)
3,5-Di bromPhenoI gm ni um chl ori de (11. 7 g, 87.6 mmol) was added in
portions tBIRTIBIARIT

- BC-NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons) & 172.8,
172.0, 167.0. '
10 ESI-MS+: (M+1) =451 (m/z)

Example 26
Ph(3-F)(5 -OCHFE)-(R)CH(OH)C@)-AZC-Pab(OM_e)

15 (i) Ph(3-F)(5-OCHEF,)-(R)CH(OMEM)C(O)-Aze-Pab(OMe)
To a solution of Ph(3-F)(5-OCHF,)-(R)CH(OMEM)C(O)OH (1.0 g 3.1
mmol; see Example 25(&) above) in DMF (30 mL) under nitrogen at 0°C
was added HAze-Pab(OMe)-2HCI (1.4 g, 4.1 mmol), PyBOP (1.8 g, 3.4
mmol), and DIPEA (1.0 g, 7.8 mmol). The reaction was stirred at 0°C for 2

20 h and then at room temperature overnight. The mixture was concentrated in
vacuo and the residue chromatographed two times on silica gel, eluting first
with CHCI;:EtOH (15:1) and second with EtOAc to afford the sub-title

compound (1.5 g, 79%) as a crushable white foam. |

25 Rp=0.24 (EtOAc)
'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.58-7.62 (m,
2H), 7.32-7.38 (m, 2H), 7.03-7.16 (m, 3H), 6.92 and 6.88 (d, Ju.r = 73 Hz,
1H), 5.27 and 5.08 (s, 1H), 5.22-5.15 and 4.75-4.80 (m, 1H), 4.38-4.65 (m,



20 of 1, 3-di brono-5-benzyl oxybenzene (10.0 g, 29.2 nmmol; see step (1) above).

and N, N-di nethyl aniline (35.4 g, 292 mml) in CH2C12 (100 ni) at rodrsAUG 2005

tenperature under a nitrogen atnosphere. After 30 min, the m xture was

partiti omed2anéish |N HO (300 nL) and EtQAc (5 x 150 ni). PGESEomRisned

organi c extracts were washed with saturated NaHCO3 (150 nl) and brine 25

(150 nL) then, dried (Na2SO4), filtedéf and concentrated in vacuo. Flash

chromat ography on silica gel eluting with Hex: Et OAc (9:1) afforded the

subtltlem osmd X nimfm@ A3, Wu18 60 hd4H)H3 ! 300, Mig. CDCIL3) 5

7.21 (s, m6 97 75( ) fg bs) 1H) . 29tA %9(2?/44145

PCT/ SEOQ1/ @55?m1281)(| i |) 1 3 D| brom) 5- nmonof | uororret hoxybenzene To a tared,

seal ed 350 nL round-bottoned pressure flask containing a suspension of

3, 5-di br omophenol (10.0 g, 39.7 mml see step (ii) above) and Cs2CO3 (20. 7
d

g, 63.5 mﬁ}ﬁ&ﬁ%@&ﬁ% hl or of | uor omet hane vi a
bubbl i ng 8

i/was replaced with a

{empor &t L?ﬁ%&ﬂsﬁfﬁ?ﬂﬁa@Q%‘@?M@EJ%@WA@@ AaeRORIT, o 0%

(131 nmol )m%fZ gﬁlreﬁi%iléeers@é}?gzaa%veﬁsﬁd c§€ﬂdhtle%b¥@:§n&9§§nper 288 oi | bath

set at 70C overnight.” The flask was" o cooled to roomt fure, the

pressure eawbl)ousl-propaherEinmdndwhdeeflwosd fyitS hdinduthed stirtdd avabem (100 ni).
The aqueous | ayer was extracte with Et20 (3 x 200 nmli) then, the conbined
or gani cs \Esnpenaturedm(dmugﬁmﬂhe frivixtetee tvagnepnsontreted: ét e@cuﬂ amdcthe. Fl ash

choret oo S8R 2L 338§ U A Sl S R e L
(s, 1"% Yay%? \gvgs ex't_rDaCteg v6v?th( %’IOYLL)& EZ X35 m|_E). e combmed organic

‘extracts were washed with brine (35 mL) then, dried (Na,SO,), filtered and

concentrated in vacuo. Flash chromatography on silica gel eluting with

CHCL:EtOH (15:1) afforded the title compound (520 mg, 74%) as a

crushable white foam. |
15 _

Mp: 73-81°C

R¢=0.43 (15:1 CHCI5:EtOH) _

'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.59 (d, J = 8

Hz, 2H), 7.32-7.37 (m, 2H), 7.05-7.14 (m, 2H), 6.87-6.92 (m, 1H), 6.50 and
20 6.86 (t, Jur = 73 Hz, 1H), 5.13-5.18 and 4.75-4.85 (m, 2H), 4.15-4.45 (m,

4H), 3. 81 (s, 3H), 2.10-2.75 (m, 2H).

BC.NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons) & 172.0,
171.4,153.9. _
APCI-MS: (M + 1) = 481 m/z



20 (iv) 1-Brono-3-nonofl uoronet hoxy-5-vinyl benzene Tri (butyl)vinylti n g
g, 31.4 mmol) was added dropwise to a sol ution of Ub 2905
1, 3-di bro npnof | uor omret hoxybenzene (8.5 g, 29.9 mol (|||)
above), ‘?’g?’F’éW%(mphenw phosphi ne) pal | adi um(0) (690 rrg,Pé%ggé]%ai’I) and,
2,6-di-tert-butyl - 4-net hyl phenol (qu_}gl atip) in toluene (100 nL) 25 under
nitrogen. The m xture was stirred at C for 8 h. The mxture was cooled to
OC and IN NaOH (70 nlL) was added. After 1 h, the mxture was extracted with
CH2C12 (3 &EDEL@Z) then, the conbined organics were dried (Na2SO4),
filtered t s at ography on silica gel
eluting w z H wpednd (4.3 g, 30 57% as a
colourless oil. 2 9 AUG 2005 WD 02/ 44145 PCT/ SEQI / 42657 119 'H NWVR (300 MHz,
CDC13) S7.30 (s, 1H), 7.16 (s, 1H, 7.01 (s, IH, 6.60 (dd, J=6 Hz, J= 11
1R, 7R3 DibrdmolSibtizyloybezehe (d, JHF =53 Hz,  2H), 5. 32 (d, J=8
Hz 1H). s (V) PN 3-Br){ 5- OCHZF) - ( R) CH( OH) CH, OH 2- I\/bthyl 2- propanol (100
m_) H2O (Sceldumd hydraded (RD- gy 8413 (dI, 95%) dry)emscmidndlﬁdpbagmshmraand cool ed
to OC. 1-Bronp-3- nonof| uoronet hoxy-5-vi nyl benzene ( 17.3 mmol ; see
step (iv) stibedesolution Oidm!@)/étahéﬂhﬁ& (ﬁrﬂjg,rw%trépk)géh &ﬁb‘s(lé)l Ly was

V|gorously stirred Cuntll TLC reveal ed the. ab nce of .t starting
material . E’é’@f%ﬂ & IUReERyalmo eﬁ?aaécfi“trfeéﬁf UhatTe H’l‘%d sodi um

sul fi te (%tht )wﬁé‘gdd%&‘ﬁpoﬂ@{s@egg?cgg o‘?ﬁ&%ﬂ@ﬁBEﬁ%&fﬁ%{ig?T@q@& :quﬁ'al fTﬁ; 60

m n. reac re“was e

combi ned %cﬂ?n'&ﬁereéﬂrh%@t&é@ﬁf%&ltdfﬂeeﬁxitm@&%éparftitidnéﬁeﬂxtaﬂ%@%@@m rated in
vacuo to afford 15 the Sub-title conpound (4 100% as a colourless oil
that was usledandvEt@aut (4 xiréemlgur The cambomed organic extracts were dried

(Na,SOy), filtered and concentrated in vacuo. Flash chromatography on
silica gel eluting with hexanes afforded the sub-title compound (101.3 g,
75%) as a yellow oil.

15 '"HNMR (300 MHz, CDC!,)873O 7.48 (m, SH), 7.18 (s, 1H), 7.06 (s, 2H),
4.99 (s, 2H).

(11) 3,5-Dibromophenol

Aluminium chloride (11.7 g, 87.6 mmol) was added in portions to a solution

20 of 1,3-dibromo-5-benzyloxybenzene (10.0 g, 29.2 mmol; see step (i) above)
and N N-dimethylaniline (35.4 g, 292 mmol) in CH;Cl; (100 mL) at roomi
temperature under a nitrogen atmosphere. After 30 min, the mixture was
partitioned with 1N HC! (300 mL) and EtOAc (5 x 150 mL)}. The comi)ined
organic extracts were washed with saturated NaHCO; (150 mL) and brine

25 (150 mL) then, dried (Na,SQy), filtered and concentrated in vacuo. Flash
chromatography on silica gel eluting with Hex:EtOAc (9:1) afforded the
sub-title compound (6.1 g, 82%) as a white solid.

'"H NMR (300 MHz, CDCl;) § 7.21 (s, 1H), 6.97 (s, 2H), 5.88 (bs, 1H).



"H NVR (300 MHz, CD30OD) S 7.30 (s, 1H), 7.15 (s, IH), 7.11 (s, IH), 5.70 (d,
JHF = 53 Hz, 2H), 4.62-4.70 (m -1 H), 3.52-3.70 (m 2H). 20 HPLC Anal ysi s:-
92.1% 96.9% ee, Chiral Pak AD Col urm (95:5 Hex: Et OH nobile phase). 2(%A§6 2005
Ph( 3- Br) (5- OCH2F) - ( R) CH{ OVEM CH2OTBS To a sol ution of

Ph( 3- Br WGBYDBHETF) - (R) CH( OH) CH20H (4.9 g, 188.6 25 mml; HEESEROPESV)

above), 4-(di nmethylam no)pyridine (453 ng, 3.71 mol), and DI PEA (8.9 g,
93.0 nmol ) in anhydrous CH2C12 (200 nll_l)8 was added dropwise a 1.0 M solution
of tert-butyldinmethylsilyl chloride in CH2Cl2 (22.3 nmL, 22.3 mmol ). The

reaction iRt UBDibasmet 5 rhietbflloddngdthox eggperature. To the m xture was
added DI P . 02/ 44145 PCT/ SE01/ 02657 120

g, ~0 o
and 2- met Aax petarody selag |3 Thimki deindiBettomged 1grkssure| flagk cpniasmingMiter 16 h,
addi ti onal 2-net hoxget hoxynmet hyl chloride (2.2 g) was added _and the
reaction SHSRINEWPTLOEASM-gHRIOMRheROk (108 §vadd di miaddses siepHAD aboee) L), and’

t he | d. d wwth,5 CH2C12 (3
X 200" W) SERane oAb Akt oy o Byl £ SR BAt T8 ERudedyed 1 er e
d i Bl g t i I ti ith’

Fiow: £t Dag Cpotafitiot U BEHE: via' BER0IY TOP SRAP cBly e SaRufl Ay no ™
oot o0bin 40 LA WO L b 0 D S,

: s, , 5. , L F = , , 4. : = , , 4.70-4.
(m 2H), 2nda@lawed to(warmbk) ro8mimperatdty wherdthe(Basiowps wiglted and 3H), 0.01
(s, 3H). évn)_Ph(S-Br)(S,-OCHZF)a_R CH(OVEM CH2OH is To a sol ution of
e 0 e kLt o o Loy ooan um
a :
fluoride SPHUE Wi%.rﬂfaw\-gﬁl," 28 ail hath pept Ifeh ovemnighr, ' The Hask ik

‘10 cooled to room temperature, the pressure cautiously released and the
contents diluted with water (100 mL). The aqueous layer was extracted
with Et;O (3 x 200 mL) then, the combined organics were dried (Na;SOx),
filtered and concentrated in vacuo. Flash chromatography on silica gel
eluting with hexanes afforded the sub-title compound (7.9 g, 71%) as a

15  white solid.

“

'"H NMR (300 MHz, CDCl3) 5 7.40 (s, 1H), 7.18 (s, 2H), 5.67 (d, Jiur = 53
Hz, 2H).

20 (iv) 1¥Bromo-3-monoﬂuoromethoxy-S—vinylbenzene

Tri(butyl)vinyltin (10.0 g, 31.4 mmol) was added dropwise to a solution of
1,3-dibromo-5-monoflucromethoxybenzene (8.5 g, 29.9 mmol; see step (iii)
above), tetrakis(triphenylphosphine)palladium(0) (690 mg, 0.599 mmol),

~ and- 2,6-di-tert-butyl-4-methylphenol (spatula tip) m toluene (100 mL)

25 under nitrogen. The mixture was stirred at 70°C for 8 h. The mixture was
cooled to 0°C and 1IN NaOH (70 mL) was added. Afier 1 h, the mixture

was extracted with CH,ClI, (3 x 300 mL) then, the combined organics were
dried (Na,S0O,), filtered and concentrated in vacuo. Flash chromatography

on silica gel eluting with hexanes afforded the sub-title compound (4.3 g,

30 57%) as a colourless oil.



tenperature and the mxture was stirred | h. The m xture was partltloned
with H20 (100 nL) and Et QAc (3 x 100 nlL) then, the conbined organi c2 328)6wdk%

dried ( filtered and concentrated in vacuo to aff btitle
corrpoungag)é’% H 929 as a colourless oil that was used w‘fﬂ%‘ﬁl’pﬁ’f"ﬁﬁt her

purification. "H NWR (300 MHz, CD30Djqg 7.22 (s, | H), 7.14 (s, | , 7.03

(s,lH) 57125(d JHF = 53 Hz, I—]I)480 82(m1H) 458466(m
3.71- 1H), 3.39-3.65 g SEE 3. 27 (s, H{:e 9 AUG 2005 WO

02/ 44145 P m@l-la,zci DCL)i& Y-3PHe31 Hir J.4 6-(e0H2k) Z.0R(SHIOVEM & O) o+ A

solution of, Ph(3-Br) (5- OCHZF) R 6.0 nppl; see step
(vii) abov@d ir ads dielt Ay ), ﬁ (%ﬁé‘dlég‘lzaﬂg'é %égt@ dos NeE8 sol uti on
(15 ) t rred het er ogeneous 5 m xture was cooled to 0OC
and pot assﬁﬁn%ﬁ%ﬂ&d}é ?7116%?&3[{ '0.60 mmol ) and 2,2,6,6-tetranmethyl-I|-pipe ri
di nyl oxy, free radical (976 ng, 5.8 mmol) were added Sodi um hypochl orite

(5.25% 15 nmL) was then added dropwi se over a period of 10 mn while the

m xtur g Was) P LD CH M R omgicEined at 0C. After 1 h, additional
sodi um hypochtori Fo solution (20 nL) were added and

stirring vadiehpl-pregaredl QQO0f o1l )arH,(rqd00i wha] add hADThex-d-€2Dseghas renoved
on a rotary evaporator. The aqueous |ayer was diluted with 10% NaHCCB
sol ution (\Bcrent)com’cdnwhs togatiiced and h &dled (3tx 20°G) . Th8rageedus | ayer

40 ). THRoRHMRERe e Ry BenFa & S & doSmal: 3 HOPGES) GYOXEE0 i) and
artord e Bl B o Rl o R AR b eghdd et Sk SRARBINLANGR B S5 s
used wot hqeic il PEC Wehfc'd%te'a%@ence of the starting material. The reaction
was quenched at 0°C by addition of saturated sodium sulfite (200 mL) and
then warmed to room temperature and stirred for 60 min. The reaction
mixture was extracted with EtQAc (3 x 150 mL). The combined organic
extracts wére dried (Na,S0Oy), filtered and concentrated in vacuo to afford
15 the sub-title compound (4.9 g, 100%) as a colourless oil that was used

without further purification.

'H NMR (300 MHz, CD;0D) & 7.30 (s, 1H), 7.15 (s, 1H), 7.11 (s, 1H), 5.70
(d, Ju.r = 53 Hz, 2H), 4.62-4.70 (m, 1H), 3.52-3.70 (m, 2H).
20 HPLC Analysis: 92.1%, 96.9% ee, ChiralPak AD Column (95:5 Hex:EtOH

mobile phase).

(vi) Ph(3-Br)(5-OCH,F)-(R)CH(OMEM)CH,O0TBS

To a solution of Ph(3-Br)(5-OCH,F)-(R)CH(OH)CH,OH (4.5 g, 18.6
25 mmol; see step (v) above), 4-(dimethylamino)pyndine (453 mg, 3.71

mmotl), and DIPEA (8.9 g, 93.0 mmol) in anhydrous CH,Cl; (200 mL) was

added dropwise a 1.0 M solution of tert-butyldimethylsilyl chloride in
- CH,Cl; (22.3 mL, 22.3 mmol). The reaction mixture was stirred 10 h at
room temperature. To the mixture was added DIPEA (8.9 g, 93.0 mmol)



20 'H NWR (300 MHz, CD30D) 8 7.38 (s, | H, 7.25 (s, | H, 7.18 (s, | H)

5.76 (d, JHr =53 Hz, 2H), 5.21 (s, 1 H, 4.83 (d, J =7 Hz, | (Zd .
J=7H, 1H), 3.62-3.78 (m 2H), 3.48-3.52 (m 2H), 3.32 (s, 3H) 19 6 2608
Ph(3-Br) (5- OCH2F) - (R) CH{OVEM C( O) - Aze- Pab Teoc) 25 To a sol ution of

Ph( 3- Br) (0 QoHRE) - (R CHHOVEM C(O OH (1.0 g, 2.72 mol; saETSEdD/0L6ATI i)
above) in DVF (20 nL) under nitrogen at 0C was added HAze- Pab(Teoc) - HC
(1.6 g, 3.5 nmol), PyBOP (1.6 g, 3.0 Mfbl), and DI PEA (880 ng, 6.81 nmmol).
The reaction was stirred at OC for 2 h and then at roomtenperature

over ni ght . aife_meXidsBthRgnfdR¢lecklbated 1819 80 1YaGHMANdrdhRise eSA HEE

chromat ogr aphed tw cg%on Z lica gel, elqutl ng first V\AI[]h Z@SAUG 2005 ' NO

02/ - 14145 PEH, SE@I(dhﬁBS%nethB?yﬂH@kﬁrrEtm o(nl<5md& (22dz)swaondded thd Ei€OACc: Et OH
(20:1) to afford the sub- title compound (1. 6299 as a crushable white
foam ' H NNMRC{iBOGttEd oGmBight. CBh@If@bKUMCXW@Beilgﬂcﬂdwh”eHs@ @00.8d.)7.84 (m 5
2H), 7.40-7.46 (m 2H), 7.13-7 , 5.84-5.87 (m 1H), 5.67-5.69 (m
1H) 5. 25 and the oy ess, werg Sesarfé@% rz%h%%usoe;é laygp was exppcted gty 79 (m

1 05 1 ?ﬁ{ %rp} EI_%QO(@ﬁ% C%B% 2I|1_4)Dlned Bgrggﬁfc ?@ﬂs W%Pe 2dr17eSd (m 24,

Ph(3-Br) (5 (

Ph( 3- Br)(SC%II%Q %‘% %@E%g}ioﬁﬁ%ﬁegq%ag oc)m%(lg%ﬁ c%tgi,ato(%r %Iéy m |; see
step (ix) sitioyekl ma@mﬁquHeectEﬁbAendee) aif2dedhe Gub /! dpdlﬁld2- propanol
(10 nL) was refluxed for. 1.5 h. The mxture was concentrated in vacuo then
partitioned. &/gtﬁS%Z(a@ﬂG:Orhwur)esamdl 15 EtOAc (3 x 30 nL). The conbi ned organics

were dried (Na2SO4), filtered and concentrated in vacuo. Flash
chromat ography on silica gel eluting with CHCl 3: EtOH (15:1) afforded the

sub-tifl e SPIRAR"BoMHE cOCTD 827 28 (sCTH5 M85 MkH 87 0334T 11), 5.74 -
(d, Jyr = 53 Hz, 2H), 4.84 (d, /= 7 Hz, 1H), 4.70-4.74 (m, 2H), 3.50-3.91
(m, 6H), 3.42 (s, 3H), 0.90 (s, 9H), 0.05 (s, 3H), 0.01 (s, 3H).

(vi1) Ph(3-Br)(5-OCH,F)-(R)CH(OMEM)CH,OH
15 To a solution of Ph(3-Br)(5-OCH,F)-(R)CH(OMEM)CH,0TBS (4.7 g, 10.1
mmol; see step (vi) above) in THF (100 mL) was added a 1.0 M solution of

tetrabutylammonium fluoride in THF (13.1 mL, 13.1 mmol} at room
temperature and the mixture was stirred 1 h. The mixture was partitioned
with H,O (100 mL) and EtOAc (3 x 100 mL) then, the combined organics
20 were dried (Na,SQ,), filtered and concentrated in vacuo to afford the sub-
title compound (3.3 g, 92%) as a colourless oil that was used without further

purification.

'H NMR (300 MHz, CD;0D) § 7.22 (s, 1H), 7.14 (s, 1H), 7.03 (s, 1H), 5.71
25 (d, Jur = 53 Hz, 2H), 4.80-4.82 (m, 1H), 4.58-4.66 (m, 2H), 3.71-3.77 (m,
1H), 3.39-3.65 (m, SH), 3.27 (s, 3H).



20 Mp:81-87C Rf= 0.58 (9:1 CHCI3: EtOH) 'H NWVR (300 MHz, CD30D, corrpI?g 5. 7005
m xture of rotaners) S 7.84 (d, J =8 Hz, 2H), 7.40-7.48 (m 2H 7.1 7A§(;

(m 3H), Jx F =53 Hz, 2H), 5.21 and 5.15 (s, 1P 35.24 and
4. 80- 4. 8‘%6“%9“% 3798-4.54 (m' 6H), 25 2.10-2.70 (m ’SE"T’“%@ 1.1 1

2H), 0.08 (s 9H) APCI -M5: (M + 1) #2637 mz 29AUR005 V\D 02/ 44145

PCT/ SEO1/ 02657 123 (xi) Ph(3- Br)(5 OCH2F) - (R) CH( OH) C(O) - Aze- Pab x TFA
Ph(3-Br) (5- Fh-d R 0.073 g, 0.11 nmol; see step
(x) above)( |l owed to react for 90 mn

whi l ¢ bein tihe, s grgesi due
purified b‘g %‘?lggegpﬁ?: %H B@@?ﬁmﬂﬁwg&@ﬁgg)?ﬁb?hgz perti rg;nt
fractions meiot Re¢apsy @igdbane) fﬁ@&l@ai(rﬁnoeﬂmwmweartbaﬁ Bblig by to yield
49 mg (7799 of the title conmpound as its acetate salt. VR (300 MHz;
CD30D) rotMsad€e); Solntidn7(I5 (ml)2H) This, Sdagrretically | stuftai 7he1§rc(§necms maj or
rotamer), 7,33 (s, 1H, mnor _rotaner), 7.25-7.1 I&_ 5.75 (d 2H) ,- 5.22
(m 1H? mrﬁmrurpdngledg)%C(egld HOtPFSI‘h@JQfPWé@é lﬂ}g, 6@ mmod) and H i nor

rot amer), Qr r 4. 6-4. 2H), o 4. 37 m_1H, maj or
rotaner), 242 %% éeﬂa“r‘-’nﬁylgﬁ &\er} ﬁ‘ry) freg rﬁdg&é(ﬂﬁﬁ 3-8 wymol); éjﬁlﬁl s from
m nor r ot d;0 rotarrer)
L4 B A e AN 8, o
ESI - M5+ Miehodo2a8HAR WHil fhe IEX}&[H‘& ﬁzag&ié’&ously stirred and maintained ‘
Ph(3- Br) (5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab x
1, 3- Di br omb08Cdi Alfigorlohpaddiziphehzediem hypochlonte ( 10 mL) and NaHCO;
10 solution (20 mL) were added and stirring was continued at 0°C for an
additional 4 h. The acetone was removed on a rotary -evaporator. The
aqueous layer was diluted with 10% NaHCOQ; solution (30 mL) and was
washed with Et;0 (3 x 20 mL). The aqueous layer was acidified to pH 3.5
- with 10% citric acid and extracted with EtOAc (3 x 40 mL). The combined
15 EtOAc extracts were washed with H;O (3 x 50 mL) and brine (50 mL) then,
dried (Na;SQ,), filtered and concentrated in vacuo to afford the sub-title

compound (1.7 g, 78%) as a colourless oil which was used without further

purification.

20 'HNMR (300 MHz, CD;0D) & 7.38 (s, 1H), 7.25 (s, 1H), 7.18 (s, 1H), 5.76
(d, Jus = 53 Hz, 2H), 5.21 (s, 1H), 4.83 (d, /=7 Hz, 1H), 4.75 (d, J = 7 Hz,
1H), 3.62-3.78 (m, 2H), 3.48-3.52 (m, 2H), 3.32 (s, 3H).

(ix) Ph(3-Br)(5-OCH,F)-(R)CH(OMEM)C(Q)-Aze-Pab(Teoc)

25 | To a solution of Ph(3-Br)(5-OCH,F)-(R)CH(OMEM)C(O)OH (1.0 g, 2.72
mmol; see step (viil) above) in DMF (20 mL) under nitrogen at 0°C was
added HAze-Pab(Teoc)*HCI (1.6 g, 3.5 mmol), PyBOP (1.6 g, 3.0 mmol),
and DIPEA (880 mg, 6.81 mmol). The reaction was stirred at 0°C for 2 h

and then at room temperature overnight. The mixture was concentrated in

30 vacuo and the residue chromatographed twice on silica gel, eluting first with



To a tared, sealed 350 nL round-bottoned pressure flask containing. a
solution of 3,5-di bronophenol (10.0 g, 39.7 mmol; see Exanple 27(ii) 25 .
above) in 2-propanol (100 nL) and 30% KOH (80 mlL) at -78C was added? S-AUG 2005
chl or odi f |l uor onet hane via bubbling for 15 mn through the septum The

sept um weg oz/epHaiced with a Tefl on stopper and the flask wag/sEtemeseal ed and-
allowed to warmto roomtenperature where the flask was wei ghed and
determined to contain 12.0 g (138 mmol22 of chl orodi fl uoronet hane. The 10
solution was refluxed overnight in an oil bath set at 80C. The flask was
29AU&2015 2 - RO . re, the
pressure cﬁ@%’ﬁgﬁy @eﬁg‘/‘s‘g‘g%id th?h]%@nﬁggkgﬁdgzpqu%nav&? tE H%%M?ZOO m) .
The aqueousti¢ amelpouﬁ@(ﬁxtg,m%)daw tRusheblehdhit2foanrd50 nl), then the combined
organi cs were dried (Na.ZSO4) filtered and concentrated in vacuo. The

resi due was purified by- Kugelrohr 5 distillation at 80C at 0.2 nmHg to
afford the sub-title conpound (9.6 g 80% as _cl ear qu;Eid. "H NVR (300

Miz, CDCl 3H YMRE5008VHEH-Ds0D scqmplexpixtaresof rotamgs) § =864.844m, | H). 10

33,1 miol )2 kins” Airdett Gropiene 15742 S8, R -5 47 (i, Ted) S8r5.h (102 ©
above) . ¢ albaCtET BRERGH phaat oy bar bt el 908V o S Wibi ). ana 15
2, 6-di-tenty b&ﬁ%laéo-@?nh P@H')pix.zmqu@gha AP} 304 Irpene; d-225 ) under

nitrogen. ‘The m’xture was stifred at 50C overni ght. Thé m xture was cool ed

to 0C and 2HY, Na@3H1 (110 eyl DH n@s0 it @d). After | h, the mixture was extracted
with CH2CI2 (3 x 300 nL) then, the conbined organics were dried (Na2SO4),

filtered and concentrated in vacuo. Flash chromatography
10 (x) Ph(3-Br)(5-OCH,F)-(R)CH(OH)C(O)-Aze-Pab(Teoc) |
A mixture of Ph(3-Br)(5-OCH,F)-(R)YCH(OMEM)C(O)-Aze-Pab(Teoc)
(347 mg, 0.478 mmol; see step (ix) above) and carbon tetrabromide (159

mg, 0.478 mmol) in 2-propanol (10 mL) was refluxed for 1.5 h. The
mixture was concentrated in vacuo then partitioned with H,O (20 mL) and
15 EtOAc (3 x 30 mL). The combined organics were dried ‘(NaZSO4), filtered
and concentrated in vacuo. Flash chromatography on silica gel eluting with
CHCI;:EtOH (15:1) afforded the sub-title compound (59 mg, 19%) as a

crushable white foam.

20 Mp: 81-87°C
Rr=0.58 (9:1 CHCI;:EtOH)
iH NMR (300 MHz, CD;0D, complex mixture of rotamers) 8 7.84 (d, /=8
Hz, 2H), 7.40-7.48 (m, 2H) 7.18-7.30 (m, 3H), 5.80 (d, Jur = 53 Hz, 2H),
5.21 and 5.15 (s, 1H), 5.18-5.24 and 4.80-4.88 (m, 1H), 3.98-4.54 (m, 6H),
25 2.10-2.70 (m, 2H), 1.05-1.11 (m, 2H), 0.08 (s, 9H).
APCI-MS: M+ 1) =637 m/z



20 on silica gel eluting with hexanes afforded the sub-title conpound (5 1
g, 68% as a colourless oil. "H NWR (300 MHz, CDC13) 5 7.53 (s, 1H)
(s 1H) 7.08 (s, 1H), 6 60 (dd, J= 6 Hz, J= 11 Hz, IH), 6.57 (t, lﬁlﬁU&?@é

Hz, J= | 251 H, 536 (d, J =28
Ph( 3- Br)(‘g"gj-\l(‘—?) (R CH(OH)CHon 2- Met hyl - 2- pr opanol (150P$?&§H‘H§‘§3I7(150 m)
and AD-m x-P (27.8 g) were.conbined ggget her and cooled to 0OC
| - Brono- 3-di fl uor onet hoxy 52U AUGi 5 WO 02/ 44145 PCT/ SE01/ 02657 125
vi nyl benzen see st&egb(l i) above) was added at once, and

e&é_g. 6 g, nmol
t he” het er 4§ Egﬁ:QQHwE)S(R/)(Hé@HME AizerRab »{TFC unti| TLC i ndi cat ed

Egﬁpgfiie 33’?@&5@?@@@8&8@?@)%@ @ﬁn?ﬁﬁgiaa@f (b8efad :ar Qe by 5
Faer ot uske 3 T RBR” M st Ty S RE Bt AT End OB R Bt wi i
Et OAc (3 )90(21&% WHile E@ﬁocc%mba% 2k Q@@'b% S['t hé@gﬁﬁ%@%%leﬂdand M2 SO4)

filtered and concentrat&d in vacuo to a conmpound (5.0 g,

9599 as areddey bﬁﬁ&dqj)l té;ﬁRBMBM&ﬁ@Hme@JIM WHGAC B0:700r iThecation. 'H
NVR (300 MHz, CD)57 7.23 (s, 1H), 7.16 (s, [H), 6.86 (t,
JH F = 75peiztinent-|f1;acnoﬁslwr6%v(amrandd) and%ﬁ‘édz@dﬁ@d(ﬁnmab‘bter/hlé&lﬁnimw ysi s:
88.6% 96.3% 3 Chi ral Pak AD Col um (95:5 Hex:EtOH t5 nobile phase). (iv)
Ph(3-Br) (# 39 maR( BREOOERYCH ewsgpp@né a§disaqesae srlt.

Ph(3-Br) (5-0CHF2) - (R)CH(OH) CH20OH (4.9 g, 17.3 mol; see step (iii) above),
4- (di nmet hyl am no) pyridine (420 ng, 3.5 20 mmol), and DI PEA (11.2 g, 86.3

mol) in aphydie o2 EBR8DTbealRsts: § 7.8-7.7 (m, 2H), 7.54 (m, 2H),
10 7.37 (s, 1H, major rotamer), 7.33 (s, 1H, minor rotamer), 7.25-7.1 (m, 2H),

5.75 (d, 2H), 5.22 (m, 1H, minor rotamer), 5.18 (s, 1H, major rotamer), 5.11

(s, 1H, minor rotamer), 4.80 (m, 1H, major rotamer), 4.6-4.4 (m, 2H), 4.37

(m, 1H, major rotamer), 4.16 (m, 1H, major rotamer), 4.1-3.9 (m, 2H, two

signal-s‘ from minor rotamer), 2.70 (m, |H, minor rotamer), 2.52 (m, 1H,
15 major rotamer), 2.30 (m, 1H, major rotamer), 2.15 (m, 1H, minor rotamer),

189 (s, 3H).

ESI-MS+: (M+1) = 493/495 (m/z)

-

Example 28
20 Ph(3-Br)(5-OCHFZ)-(R)CI-L(OH)C(O)-Aze-Pab x TFA -

(i) 1,3-Dibromo-5-difluoromethoxybenzene

To a tared, sealed 350 mL round-bottomed pressure flask containing a
solution of 3,5-dibromophenol (10.0 g, 39.7 mmol; see Example 27(ii)
25 above) in 2-propanol (100 mL) and 30% KOH (80 mL) at -78°C was added
chlorodifluoromethane via bubbling for 15 min through the septum. The
septum was replaced with a Teflon stopper and the flask was then sealed
and allowed to warm to room temperature where the flask was weighed and
determined to contain 12.0 g (138 mmol) of chlorodifluoromethane. The

30 solution was refluxed overnight in an oil bath set at 80°C. The flask was



added dropwise a 1.0 Msolution of tert-butyldinethyls.ilyl chloride in
CH2C12 (20.7 mL, 20.7 mmol). The reaction mxture was stirred over ni HhtAUG a8
roomtenperature. To the m xture was added DI PEA (11.2 g, 86.3 nmol) and

2- met hoxyethaaxyeet hyl chloride (12.9 g, 104 mmol ) dr opw secT/S5148dser 3 d,
addi ti onal 2-nethoxyet hoxynmethyl chloride (3.3 g) was added and the
reaction stirred overnight. The m xtur® was diluted with water (250 nl),
and the | ayers were separated. The aqueous | ayer was extracted vvlth CH2Cl 2

Concentrat PIF% GasbB EREORRTC BROBINS Sadtle Bl Seied 9, 5o vo
Sabetitr e SH RO HIREAP L1 AGONDU B THD st R0Er (hs Bkiiedae | he

CDC13) b 7CH1@185(2 AH)50 ?nIZ)B then thbi)corﬂblﬁSd (rgadich , wéreS8riéd (Na,SF = 75 He,
1H), 4.84 (d, J= 7 Hz, ,470474(m2|—f)g 3.50-3.91 (m6,342(s
3H), 0.90 fiBereQHnd &bnb%nfr%tecﬁbb vadudDSThS residils w@!)punﬁed by-Kugelrohr

Ph(3-Br) (5- OCHF2) - (R) CH{ OVEM) CH2CH To a sol ution of

Ph( 3- Brs) ( i€t aRBOH, QVEM) GREOHRS o &f@rdgtheGsub-title comglound€d.Ggep (i v)
above) in THE (60 m.} was added a 1.0 Msolution of tetrabutyl amoni um
fluoride |3piﬂ-lE5€l£9’—aO igeid.9. 0 mmol ) at room tenperature. The reaction was
stirred for 45 mn, then the m xture was partitioned with water (150 nL) and
Et OAc (2 x 120 nlL). The conbined’ organl cs were dried (Na2S®™4), filtered and

vel | ow Lf‘f‘ﬁ’h’%@%f}v%@z A RS P R @a?ﬁﬁpg’%&t(m@& o,

CD30D)87(.}§51}§)3 7.21 (s, 1H), 708(s 1H), 6.83 ,JHF 73Hz
4.73 —7Hz 1H), 4.59-4.68 (m 2H), 3.40- 380 20 (m 6H), 3.26

(s, 3Hp.

(ii) 1-Bromo-3-difluoromethoxy-5-vinylbenzene

Tri(butylyvinyltin (10.5 g, 33.1 mmol) was added dropwise to a solution of

- 1,3-dibromo-3-difluoromethoxybenzene (9.1 g, 30.1 mmol; see step (i)
above), tetrakis(tdpheﬁylphosphine)palladium(O) (700 mg, 0.60 mmol), and

15 2,6-di-tert-butyl-4-methylphenol (spatula tip) in toluene (125 mL) under
nitrogen. The mixture was stirred at 50°C overnight. The mixture .was
cooled to 0°C and IN NaOH (70 mL) was added. After 1 h, the mixture

was extracted with CH,Cl, (3 x 300 mL) then, the combined organics were
dried (Na,;S0O,), filtered and concentrated in vacuo. Flash chromatography

20 on silica gel eluting with hexanes afforded the sub-title compound (5.1 g,

68%) as a colourless oil.

'H NMR (300 MHz, CDCl3) 8 7.53 (s, 1H), 7.18 (s, 1H), 7.08 (s, 1H), 6.60
(dd, J= 6 Hz, J= 11 Hz, 1H), 6.57 (t, Jus = 68 Hz, 1H), 5.77 (d, /=11 Hz,
25 1H), 5.36 (d, J = 8 Hz, 1H).

(i) Ph(3-Br)(5-OCHF,)-(R)YCH(OH)CH,0H
2-Methyl-2-propanol (150 mL), H,O (150 mL), and AD-mix-f (27.8 g)

were combined together and cooled to 0°C. 1-Bromo-3-difluoromethoxy-3-




(vi) Ph(3-Br)(5-0CHF2)-(R) CH(OVEM C(O OH A sol ution of

Ph(3- Br) (5- OCHF2) - (R) CH(OVEM) CH2OH (3.0 g, 8.1 nrriol; see step (v) BYw &
in acetone §60 m) was added to an aqueous 5% 25 NaHCO3 sol ution &25 m.) .
This madHeb¥Ed#T y stirred heterogeneous mixture was cool €dFEBEEHen

pot assi um brom de (100 ng, 0.81 mol )12 and
2,2,6,6-tetranet hyl -1-pi peridinyl oxy, Free radical (1.3 g, 85  rnmol) were
added. Sodi um hypochlorite (5.25% 19 nL) was then added dropw se over a
period of vifylbemzentei (4eb ghe8 i minol psesestey (Gpabursd) ywast addeddatdride Abigdl 2005 WO
02/ 441. 45 PCT/ SEQ /02657 127 and naintained at 0C_ After 1 h, additional
sodi um hyﬁ&hﬁ@f@g@epms SHITY WasdviRaroely %rrad.aé@ Cauntih TL{weindicagerbd and

stirring on g OC for a Ié’itl 4 h. The agetone was renpved
o o 1 ool bRk BT MarrBe ilesn heghe SaBtiar e Aen (D ORSRALOCS

| uti t I
v serdi 1418 %f@%@séﬁédvﬁﬁ‘f%&ﬁ J'i“.ef*%*?.néﬁ o SuPrdned A ORI S L s
40 m)s Tﬁsdltfaan@f ReRh e @G dides i five OS?OO"@ﬁ]D}?@nWtth RR&rhed %o 380 -) and

brine (50 nlL), and then dried (Na2S filtered and concentrated in vacuo

to af f or dterhperanub-and ls&rredntbmﬁiﬂn(lﬂ 1Tgf: @aomsnixtwrel vasledmcedd which was
used 1o without further purification. “H NWR (300 MHz, CD30D) 8 7.51 (s,

1H), 7.32with EtOAc (3 24 208, mip) Tduesgom(omedl Hrgamﬂ EXMaets IW€F§ drizd1 (s |
H, 4. 84

3 48-3.52 %S]% ﬁllgzrgg @321 gpﬁnceqtgacg%q“q vacuo to all_{)ford3 su?;&a3 tltfm 2H),

Pn( a- br ) (L OEHES) (G BRI CPJRPFTERoBY Aot bl W Qb Rutther, ()
above)g i NpWRcathéh. ML) ‘under nitrogen. at 0C was added HAze- Pab( Teoc) HCl
(1.5 g, 3p38 mmol ), PyBOP (1.5 g, 2.9 mol),

'H NMR (300 MHz, CD;0D) § 7.43 (s, 1H), 7.23 (s, 1H), 7.16 (s, 1H), 6.86
(t, Jup =75 Hz, 1H), 4.64-4.67 (m, 1H), 3.54-3.59 (m, 2H).
HPLC Analysis: 88.6%, 96.3% ee, ChiraiPak AD Column (95:5 Hex:EtOH

15 mobile phase).

(iv) Ph(3-Br)(5-OCHF,)-(R)YCH(OMEM)CH,0TBS ,
To a solution of Ph(3-Br}{5-OCHF,)-(R)CH(OH)CH,OH (4.9 g, 17.3
mmol; see step (i) above), 4-(dimethylamino)pyridine (420 mg, 3.5
20 mmol), and DIPEA (11.2 g, 86.3 mmol) in anhydrous CH,Cl, (250 mL) was
added dropwise a 1.0 M solution of tert-butyldimethylsilyl chloride in

CH;Cl; (20.7 mL, 20.7 mmol). The reaction mixture was stirred overnight
at room temperature. To the mixture was added DIPEA (11.2 g, 86.3
mmol) and 2-methoxyethoxymethyl chlonde (12.9 g, 104 mmol) dropwise. .
25 After 3 d, additional 2-methoxyethoxymethyl chloride (3.3 g) was added
and the reaction stirred overnight. The mixture was diluted with water (250
mL), and the layers were separated. The aqueous layer was extracted with
CH,Cl, (2 x 250 mL), then the combined organics were dried (Na,SO.),

filtered and concentrated in vacuo. Flash chromatography on silica gel



20 and DI PEA (840 ng, 6.50 nmol). The reaction was stirred at OC for 2 h )
and then at roomtenperature overnight. The m xture was concentrated § iUt 7005
vacuo and the residue chromatographed on silica gel eluting with CHC 3:

Et OH (1wap2an4mafford the sub-title conmpound (1.1 g, 59%pewseni/nesashabl e
white foam 25 'H NWMR (300 MHz, CD30D, conplex m xture of rotaners) 8
7.79-7.83 (m 2H), 7.26-7.52 (m 5HI266.94 and 6.91 (t JHF =73 Hz, | H,
5.27 and 5.07 (s, IH), 520523and480488(m I : 401479(m 8H),

3.60-3.71 0353(m
2y, 3. 32 (ong ey RO FPaffidea s onbighe ?3%%3%4%’%’85 Gy

(viii) Ph(ag-aafal&,.ﬁ-]mp) (R) CH(O—|)C(O) Aze- Pab(Teoc) 5 A m xture of

Ph(:3-Br) (5- OCHF2) - (R) CH{OVEM C( O) - Aze- Pab( Teoc) (369 ng, 0.496 mmol; see
step (vii) above) and carbon tetrabromde (165 ng, 0.496 nmmol) in
2-propanol (10 m) was refluxed for 12 h. The mxture was concentrated in
vacuo, theH MMRl(BDBMHZV\EDCH?G)'(&@ ($IL1)H)3r7d25 Es,040), (750& (201 H,)6.5& he

mbi ned filtered 1 trated
vacuo. S Zégi?yhf%éﬁﬁ%&% 41T Eagol HhL B0k Tt SRMABIBE (15: 1)

af f orded b t|t ushabl e white foam
Mp: 92. 9akm GEIR3 §2 3,15}5’(?5)861?5 d%ﬂél@%c%ﬁ@%@@%oo MHz, CD30D, conpl ex
m xture of rotarrers) 8 7.80-7.86 (m 2H), 7.40-7.48 (m 2H) 7.10-7.33 (m
3H), 6.92 and 6.88 (t, JMF =73. Hz, | H), 5.18 and 5.11 (s, | H),
5. 18- 5. 24 (@Bh(3. BO(S-GUHEY. (R)an(@mvscsﬂcﬂm 6H), 2.10-2.70 (m 2H),
105111(mz|—|) 0. 08 ,. 9H) .

To a solution of Ph(3 Br)(S OCHF,)-(R)CH(OMEM)CH,OTBS (3.3 g, 6.9

10 mmol; see step (iv) above) in THF (60 mL) was added a 1.0 M solution of

tetrabutylammonium fluoride in THF (9.0 mL, 9.0 mmol) at room
temperature. The reaction was stirred for 45 min, then the mixture was
partitioned with water (150 mL) and EtOAc (2 x 120 mL). The combined
organics were dried (Na,SOy), filtered and concentrated in vacuo to afford
15 the sub-title compound (2.5 g, 98%) as a yellow oil that was used without
further purification. .
'H NMR (300 MHz, CD,0D) & 7.35 (s, 1H), 7.21 (s, 1H), 7.08 (s, 1H), 6.83
(t, Ju.r = 73 Hz, 1H), 4.73 (d, J = 7 Hz, 1H), 4.59-4.68 (m, 2H), 3.40-380
20 (m, 6H), 3.26 (s, 3H). '

(vi) Ph(3-Br}(5-OCHF,)-(R)YCH(OMEM)C(O)OH
A solution of Ph(3-Br)(5-OCHF,)-(R)YCH(OMEM)CH,0H (3.0 g, 8.1
mmbol; see step (v) above) in acetone (60 mL) was added to an aqueous 5%

25 NaHCO; solution (25 ml). This magnetically stirred heterogeneous

mixture was cooled to 0°C then potassium bromide (100 mg, 0.81 mmol)
and 2,2,6,6-tetramethyl-1-piperidinyloxy, free radical (1.3 g, 8.5 mmol) .
were added. Sodium hypochlorite (5.25%, 19 mL) was then added

dropwise over a period of 10 min while the mixture was vigorously stirred



20 APCI-NE: (M + 1) = 655 iz (ix) Ph(3-Br)(5-OCHF2)- (R) CH(OH) O O) - Aze; Pl x
TFA  Ph(3-Br) (5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab( Teoc) (0.081 g, 0.124 Zrnby6 /0
see step (vii i}_ above), was dissolved in 5 nL of TFA and allowed to 25 react
for 80 WiH%#i4%e being cooled on an ice bath. TFA was evd$dV3i’&82653nd t he

residue purified by prep RPLC with CI—%?N:O. 1M NH4QAc (30:70). The pertinent
fractions were evaporated and freezeld/ied from water/acetonitrile to yield
59 ng (83% of the title conpound as its acetate salt. 30 2 9 AUG 2005 WO

02/ 44145 Bedntkaidifedaly0°C29A fikt NNR {difondizsodii dBjpachlaier(37 mlLy. 8-7. 7 (m
2H), 7.6-7.4 (m 3H, 7.3-7.2 (m 2H), 6.89 (t, | H major rotaner), 6.87
(t, | H andd¥aHEnsaintion 343 werg addeband attampg) was centieed BH,  maj or

rot aner), 13 (s)IH, . mnar &gtamer), 4.80 (m 1H, naﬁgaor rotaner), 4.6-4.4

(m 2H), @?@afO( A afdditionadiler The gatone was regiqyad ama IRy e VAR ), 4. 1-3.9
2H, t ' | f ' t . ok A H  m, t , 2.54
(m 114, o cATiepys dawt Was dfed Wby oL Q Thallonpl eI AR
t : i - 7 ; ; / i di
car bonby ER9BeE i b0 PR, M aafoE eyl SRR Bl o 50"
Ph( 3- Br) ( 3:5062)1 00R)cairdcORtid( &hd Anradedd GNEH EtBAd X3 x 40 mL). The
Ph(3-Br) (5- OCHF2) - (R) CH(OVEM C( O) - Aze- Pab(Owe) To a sol ution of
Ph( 3- Br) ( Seribled) E () CH avEM €2e Gy &3he(do1thnid; O (3 x 50 mL) and brine (50
mL), and then dried (Na,SQ,), filtered and concentrated in vacuo to afford
the sub-title compound (2.1 g, 66%) as a colourless o1l which was used

10 without further purification.

'H NMR (300 MHz, CD;0D) 8 7.51 (s, 1H), 7.32 (s, 1H), 7.24 (s, 1H), 6.88
(t, Jur =73 Hz, 1H), 5.21 (s, 1H), 4.84 (4, /= 7 Hz, 1H), 4.76 (d, J = 7 Hz,
1H), 3.62-3.80 (m, 2H), 3.48-3.52 (m, 2H), 3.32 (s, 3H).

(vit) Ph(35Br)(S—OCHFZ)-(R)CH(OMEM)C(O)-Aze¥Pab(Teoc) .

To a solution of Ph(3—Br)(S—OCHFz)—(R)CH(OMEM)C(O)OH (1.0 g, 2.62,.

mmol; see step (vi) aboye) in DMF (50 mL) under nitrogen.at 0°C was

added HAze-Pab(Teoc)*HCI (1.5 g, 3.38 mmol), PyBOP (1.5 g, 2.9 mmol),
20 and DIPEA (840 mg, 6.50 mmol). The reaction was stirred at 0°C for 2 h

and then at room temperature overnight. The mixture was concentrated in
vacuo and the residue chromatographed on silica gel elutihg with
CHCL,:EtOH (15:1) to afford the sub-title compound (1.1 g, 59%) as a
cmshaBle white foam.
25 | _ ’

'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.79-7.83 (m,
2H), 7.26-7.52 (m, SH), 6.94 and 6.91 (t, Jyr = 73 Hz, 1H), 5.27 and 5.07
(s, 1H), 5.20-5.23 and 4.80-4.88 (m, 1H), 4.01-4.79 (m, 8H), 3.60-3.71 (m,



2.48 mol ; see Exanple 28(vi) above) in DWMF (30 nL) under nitrogen at _
was. added HAze-Pab(Owe)2HCI (1.1 g, 3.2 mol), PyBOP (1.4 g, 20 2. YZMBH{]US
and DI PEA (804 ng, 6.2 nmol). The reaction was stirred, at OC for 2 h and
then at w@@snigeperature overnight. The m xture was concm,gghﬁ,gﬁd-,n vacuo
and the residue chromatographed twice on silica gel, eluting first with
CHCl 3: Et OH (9: 1) and second with Et OAggget OH (15:1) to afford the sub-title
conmpound (1.1 g, 72% as a crushable white foam 25 'H NVR (300 MHz, CD30D,

conplex m f 7.5 7 6. 95
antrJIrpG. 91 (ﬁyﬁa“@:s‘gﬁé“g?iﬁ) 1.’-!;5’2@ 317561230%%;%2}17)&}%5'15}%@" I;g) and
4.75-4.84 (é H)3 87-4.89 (m 6H), 3.84 (s, 3H), 3.60-3.71 (m 2H),
3.40-3.53 m; :% '3.32 (s, 3H), 2.10-2.75 (m 2H). 29AU62005 WO 02/ 44145
PCT/ SE01102657 130 (ii) Ph(3-Br)(5-0CHF2)-(R) CH(CH) C(O) - Aze- Pab(Ow) A

m xture of Ph(3-Br)(5-0CHF2)-(R) CH OVEM C(O) - Aze-Pab(Owe) (1.1 g, 1.8 mmol;
see step ((IVII eBr)@M@HYFQEQ@@H(@H)@U@ﬂ%z(éBﬁ:(fr&oc)l 8 5 mml) in

2- pr opanol ni) was rerluxed 1or 2. . burrng this tinme, additional

car bon st etAabanmte CQB Bbf&-Bm)@ GCPSB;)@)@H(OMEMD&](Q)#AZ&&%('E&;@)t| onal
0.90 mmol) s add&a sure co tion of the reaction. The m xture was
concentrat(é 89 imgy 8446, moHYh Spastsh ‘6 eabaje) BnApeareom t‘i‘ﬂr@%’“&ﬁudeé t@nc (5 x 25

" vacuo. PRalRCEn FURADoGT 2eRyoraoL P cgcrag gt 2 A1 Bhe o ( 16: 1)
71750 R t“”ﬁe@fg 3R R LR R R B D @%bﬁ*ﬁ%m X i xture

of rotamemDAZ {5 R2N FLY=THe combined organics were dried (Na,SOy), filtered

10 and concentrated in vacuo. Flash chromatography on silica gel eluting with
CHCI;:EtOH (15:1) afforded the sub-title compound (134 mg, 41%) as a

crushable white foam.

- Mp: 92-98°C
15 Re=0.37 (9:1 CHCI;:EtOH)
'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.80-7.86 (m,
2H), 7.40-7.48 (m, 2H) 7.10-7.33 (m, 3H), 6.92 and 6.88 (t, Jur = 73 Hz,.
1H), 5.18 and 5.11 (s, 1H), 5.18-5.24 and 4.76-4.80 (m, 1H), 3.98-4.54 (m,
6H), 2.10-2.70 (m, 2H), 1.05-1.11 (m, 2H), 0.08 (s, 9H).
20 APCI-MS: (M + 1)=655m/z

(ix) Ph(3-Br)(5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab x TFA
Ph(3-Br)(5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab(Teoc)  (0.081 g, 0.124

mmol; see step (viil) above), was dissolved in 5 mL of TFA and allowed to

25 react for 80 min while being cooled on an ice bath. TFA was evaporated
and the residue purified by prep RPLC with CH3;CN:0.1M NH4OAc
: (30:70). The peftinenf fractions were evaporated and freeze dred from
water/acetonitrile to yield 59 mg (83%) of the title compound as its acetate
salt.

30



5.11 (s, 1H), 4.76-4.80 (m 1H), 3.98-4.54 (m 4H), 3.82 (s, 3H),

(m 2H). 13C-NVR (100 MHz; CD30D): (carbonyl and/or am dine carbons,
rotaner WO&/H4#H35 5 172.1, 171.6,154. 1. APC -MS: (M + 1)PCE/SPYOHET Exanpl e
30 Ph(3-CI)(5-OCHZCHF2)-(R)CJ-l(G—i)C(Ag)é-gAze-Pab OH) 25 (i)

Ph(3-d) (5-OCCH2CHFZ) - (R)CH(OH) C( O) - ZPab(Z) Boc-Aze-Pab(Z) (see

i nternational patent application WD 97/02284, 92 ng, 0.197 mml) was

di ssol ved HnNNIR300f MELAATD s@DY refabitkri 3 1.9-C( G, 201y 7.8171.8 react for
10 m n. The sol vendr_lt was evapg?a?le‘d and the resig]t)lje ZgAUG?US%V\%%g/MMS

PCTI SEO110RB572 1, iy 618Kt M} maRir(RtBhp()5-6GTHACHED) mim)rGdt@tiee) O OH (50
ng, 0.188 mmol; see Exanple 17(v) above} PyBOP (109 ng, 0.209 mmol) and
finall'y di3-2dfmopyHetnipor Zetareen96. 2y (s,0 Hp rasyer yrotamen)nis. 6k (oVEL, The

m xture was, stirred fo h t hen poured jpto 50 of er and 5
extracted mmoééoiiam%& ‘{/ﬁsﬁméﬁg\dn”?ﬁé&@m}:n 6‘40? gﬁ‘m%{)pﬁe@g{%gﬁ: washed
with water, .dri 2 ng yeva U r d s,. flash
chroma ogf%%ﬂéﬁ%ﬁ{%% ??ﬁ)(gﬁ Pv\ﬁ %‘rﬂa?%{ @&%‘Q’ﬁé)a@fl‘g"ﬁfg%’%% ﬁ% f%’alsrrg (879 .
to 'H NWR , A ter ergf ks . L7 : ,
7.45-7. 25 fé‘%ﬂo‘?m@ 9d.551§195mﬂ76|& e b b Tl ?%?0%5%’ W(( Hajét)
rotamer), réta@er$. 20nm,2HH, nfjdSrdthiner)l 15 fm291h. @dndrotdils), 4.807 - (m |1 H,
partially hidden by the CD30H signal), 4.5-3.9 (m 7H), 2.64 (m IH mnor
rotamer), (2.3%4%).(m 1H ngjor rotamer), 2.25 (m 1H ngjor rotamer), 2.13
BC.NMR (75 MHz; CD;0D): (carbonyl and/or amidine carbons) & 172.0,
0 171.7,167.0. .

MS (mvz) 511/513 (M+1)"

Hz, 2H), 7.20-7.54 5H), 6.90 d 6.87 , JHF =73 Hz, IH), 5.18.
¥ 450 (! 3 ¥ a2 5hE
20

Exam}glé 29 _
Ph(3-Br)(5-OCHF;)-(R)CH(OH)C(0)-Aze-Pab(OMe)

15

(i) Ph(3-Br)LS-OCHFZ)-(R)CH(OMEM)C{O)-Aze-Pab(OMe) .

To a solution of Ph(3-Br)(5-OCHF;)-(R)CH(OMEM)C(O)OH (957 mg,.

2.48 mmol; see Example 28(vi) above) in DMF (30 mL) under nitrogen at
- 0°C was. added HAze-Pab(OMe)-2HCI (1.1 g, 3.2 mmol), PyBOP (1.4 g,
20 2.7 mmot), and DIPEA (804 mg, 6.2 rﬁmol). The reaction was stirred at

0°C for 2 h and then at room temperature OVemight. The mixture was
concentrated in vacuo and the residue chromatographed twice on silica gel,
eluting first with CHCI;:EtOH (9:1) and second with EtOAc:EtOH (15:1) to
afford the sub-title compound (1.1 g, 72%) as a crushable white foam.
25

'H NMR (300 MHz, CD;0D, complex mixture of rotamers) 6 7.59-7.65 (m,
2H), 7.20-7.55 (m, 5SH), 6.95 and 6.91 (t, Jyr = 73 Hz, 1H), 5.27 and 5.07
(s, 1H), 5.18-5.23 and 4.75-4.84 (m, 1H), 3.87-4.89 (m, 6H), 3.84 (s, 3H),
3.60-3.71 (m, 2H), 3.40-3.53 (m, 2H), 3.32 (s, 3H), 2.10-2.75 (m, 2H). -



15 (m 1H mnor rotaner) (ii) P(3-Cl)(5-0OCH CHF2)-(R)CH(OH) C(O) - Aze- Pab( OH)_
Hydr oxyl ami ne hydrochl oride (65 ng, 0.94 mmol) and triethyl ani ne (0.23L8U5 B3
3.16 nmmol) were mxed in 8 nL of THE and sonicated for I h at 40C. 20

Ph(3- O WGofhieCHF2) - (R) CH(OH) (O - Aze-Pab(Z) (96 ng, 0. laGr/spnmbkesrsee step -
(i) above) was added with 8 nL nore of THF. The m xture was stirred at 40C
for 4.5 days. The solvent was evapor &B@d and the crude product was purified
by preparative RPLC with CH3CN: 0. | M NHAQAc (40:60). Yield: 30 ng (38%.
Purity: 99% 25 'H NWR (300 MHz, CD30D, m xture of rotaners) 8 7.6-7.55 (m
2H), 7.35- 7.3 (m 2H), 7.12 (m IH major rotaner), 7.09 (m 1H, m nor

rot aner), (iinQg_grﬁs(@C}ﬂijp,ﬁ% g? O(H)(jgg;ggz@_ﬁ:ag_ﬂgMg ets, 1H, 5.15 (m IH,

m nor rota , 1H, mnor rotamner),

4.77 (m D &amﬁa4@fpm(smi)gmmm)s@)nﬂ(éMEM)cwoama-Paw%M)2 (m 5H);
4.08 (m 1H, mjor rotamer), 3.97 (m |H mnor rotamer),.2.66 (m 1H,
m nor r ot &hdrg,, 1.2 Bmol;nseel Heprdj) mbovepeadreaihor? tiabrommidd(58% g, Indt aner) ,
2.14 (m 1H, mnor rot ameré. %&S NVR (éOO M%z; CD30D).:. (.carbonyl and/or
ani di n& caMBehsin Aiptepiro!l BlhmlovardrByxed fop X5 4.7 Dyring Ahisqtimesg 1,
158.9, 154..2.. APCI - \G: 1) .3 7/499 m z anpl e 31 Ph 3-
5- mHzmzé?glf’ﬂ?@ﬁ&a’zﬁsoé( &jwfa}){B@g%?_(gﬂ}m’?@“?i 9t S0 %t Shtervals for an .
Ph(3- Q) ( - : Az e - ) (130Q. ny, 0.279
nmol ) msﬁg@é%g@:ﬁﬁ%@*g@%@ %} %ﬁsxﬁ%?&: @%]t@ gén\?\n&? REE%%%%H af; allowed to
react for mliQui fvasldticeflrY @At inWaguo SHRAGS 3t Eidnad dvit 1R e5GIuel aed M xed with
Ph( 3- Cl) ( 5- OCH2CH2F)
EtOAc (5 x 25 mL). The combined organics were dried (Na,SO,), filtered
10 and concentrated in vacuo. Flash chromatography on silica gel eluting with
- CHCI;:EtOH (15:1) afforded the title compound (460 mg, 50%) as a
crushable white foam.
Mp: 71-75°C
R¢=0.63 (9:1 CHCI;:EtOH)
ts  'HNMR (300 MHz, CD;0D, complex mixture of rotamers) 8 7.59 (d, /=8 .
Hz, 2H), 7.20-7.54 (m, 5H), 6.90 and 6.87 (t, Ju.r = 73 Hz, 1H), 5.18 and
5.11 (s, 1H), 4.76-4.80 (m, 1H), 3.98-4.54 (m, 4H), 3.82 (s, 3H), 2.10-2.7Q
(m, 2H). ' |
BC.NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons,
20 rotamers) § 172.5, 172.1, 171.6, 154.1. |

- APCI-MS: (M + 1) = 542 m/z

~ Example 30
Ph(3-CI){ S-OCHQCHF g)-fR)CH(OH)C(O)-AZC-Pab(OH)

25
(i) Ph(.l—Cl)(S-OCHZCHF;)-(R)CH(OH)C(O)-AZ&-Pab(Z)
Boc-Aze-Pab(Z) (see international patent application WO 97/02284, 92 mg,
'0.197 mmol) was dissolved in 10 mL of EtOAc saturated with HCl(g) and

allowed to react for 10 min. The solvent was evaporated and the residue



t. (RCHOH)-C(OOH (63 ng, 0.188 nmmmol; see Exanple 21(v) above) in 3 nL of
DVF, PyBOP (147 ng, 0.279 mmol) and finally diisopropylethyl am ne &%34 nﬂ@_
1.03 mmol). The m xture was stirred for 130 min and then, poured in o Ais HD
of wate {racted three tines with Et OAc. The conbi i C phase
was was%ve%%ﬁ% water, dried (Na2SO4) and 20 evapor at ed. IP?’ éngﬁggg pr oduct
was flash chromatographed on silica gg] with EtOAc/ MeOH = 95/5. Yield: 119
ng (79% . 'H NVR (400 MHz, CDC13) 8 8.06 (bt, 1H), 7.67 (d, 2H), 7.45-7.25

on b a iked: i aPhg-Clts g G HE TRIGHRIE Gl pioktee ory,
Ty . a6 O HES bl 350 SSRAREY 1) S BBOT 60 gy G308 Bupolanet 02667 13
(ii) Ph 3f§!a)195di§%@gg?&m€&1¥( Bt @ 9(%,3)0.#\5%1%@@_(@ mEYSH DXYE artiie

hydr ochl ori de” (80 , 1.16 mmol ) "and Triethylarmine (0.392 g, 3.87 mol)
were m xeenixmur® whs afirBdEf@nd Is aanide eerd pboredl idtoab0 40C of water and

Ph(3-C ) (5- OCH2CH2F) - (R CH( O Q) - Aze-Pab(Z) (96 ng, 0.156 s nmmol; see step
(i) abdverxtmasteddthede vikmes wﬂ%ﬁ%écm TheEcThdbimidctarganicwpbasst iwased at 40C

crude. pr oBRSHEUAGp AT SAFb{ B HE VPRI, (PIFreNBRIOBE HNICAC
mxture of o hidhaPeetl on Ml Yo W BidBo e AT Gl bHe, (B0 4,

maj or rotﬁ{m@-;,%_.m (m 1H, nminor rotaner), 7.0-6.9 (M 2h), 5.12 (m IH,
m nor rotarfer), 5.08 (s, 1H, minor rotaner), 5.04 (s, IH, 4.78 (m IH,
maj or rotamer), 4.68 (doublet of nultiplets, 2 H, 4.5-4.25 (m 3H), 4.20

(doublet of nmultiplets, 2H) 4.06 (m IH _major 15 rotarrer;, 3.97 (m 1H,
m nor 1¢ ot aHeNMRﬁQQ Mz, D@D orixtuse apfergtamersdsd 7.85-7.75 (m, 2H),

7.45-7.25 (m, 7H), 7.11 (m, 1H, major rotamer), 7.08 (m, 1H, minor
rotamer), 7.05—6.9 (m, 2H), 6.13 (bt, 1H), 5.25-5.05 (m, 3H), 4.77 (m, 1H,
partially hidden by the CD;OH signal), 4.5-3.9 (m, 7H), 2.64 (m, |H, minor
rotamer), 2.47 (m, 1H, major rotamer), 2.25 {(m, 1H, major rotamer), 2.13

15 (m, 1H, minor rotamer)

(i1) Ph(3-C)(5-OCH,;CHF,)-(R)CH(OH)C(O)-Aze-Pab(OH)
Hydroxyia_mine hydrochloride (65 mg, 0.94 mmol) and triethylamine (0.319

g, 3.16 mmol) were mixed in 8 mL of THF and sonicated for 1 h at 40°C.
20 Ph(3-C1)(5-OCHZCHFz)-(R)CH(OH)C(O)-Aze—Pab(Z) (96 mg, 0.1-56‘
mmoi ; see step (i) above) was added with 8 mL more of THF. The mixture
was stirred at 40°C for 4.5 days. The solvent was evaporated and the crude
product was purified by preparative RPLC with CH;CN:0.1M NH,OAc
(40:60). Yield: 30 mg (38%). Purity: 99%. |
25
'H NMR (300 MHz, CD;OD, mixture of rotamers) & 7.6-7.55 (m, 2H), 7.35-
7.3 (m, 2H), 7.12 (m, 1H, major rotamer), 7.09 (m, 1H, minor rotamer),
7.05-6.9 (m, 2H), 6.15 (triplet of multiplets, 1H), 5.15 (m, 1H, minor

rotamer), 5.13 (s, 1H, majof rotamer), 5.08 (s, 1H, minor rotamer), 4.77 (rh,



(m IHmMmjor rotaner), 2.27 (m |IH mjor rotamer), 2.14 (m | H, mnor )
rotanmer) 13C-NMR (100 MHz; CD30D): (carbonyl and/or amidi ne carbons,? hitkt iile
of rotamers) 6 172.3, 171.5, 159.8,154.3 20 APCI-MS: (M + 1) = 479/481 niz
Exanpl e \82 02/@hE3- Cl ) (5- OCHF2) - (R) CH( OH) - C( O) - Pro- Pab 25 (P{YT/SE01/02657

Boc- Pro- Pab( Teoc) Boc-Pro-Pab(Z) (see international patent application WO
97/ 02284, 15.0 g, 0.0321 nol) was dil32ol ved in 150 nL of ethanol and 200 ngy
10% Pd/ C (50% noi sture) was added. The m xture was stirred and hydrogenat ed

at atnos ri.c: ar r i t entrated. 2
o AUG 2008 1 TABIPFTIE 42 B bl THEHRTSL 0L SRTRG Lot
further puHf ngabd QGt-arrg_R,'t biss pmOdL! mivasr roddRer)1 2. 80 (@n 028 MRAjbr Whi ch was
di ssolved in 300 nL of F. Teoc-p- nitrophenyl carbonate (10 g,” 0.035 nol)
was added.rotansa), .20 (mof H, podjes sotamecg 2bichgh el Honfngr r@afhigd).nol ) in 50 nL of
wat er was ,added over s 3 nmin and the resulting solution was stirred for 3
days, concentlYMiRel¥hy HeneDseHR): {aabonsk arsd/or amidinarcathors, Onexwng ee ti nes.

The conbi ned organjc yer_was_wash wi_th water, dried (Na2SO4) and
evapor at e®: rq‘ﬁélergréuélégr éé%@t lgxéé‘:flsgslhléﬁr%%éf‘c?gr aphed on silica gel using

net hyl ene i de;, .acet :1). Yield: 9.8 g (69%. 10 (ii)

Ph( 3- Cl)(é@@'—d@%ﬁ 'O%?elé%é -Pro-Pab Teoc Boc- Pro-Pab(Teoc) (107 ng,
0.218 mml; see step (i) above) was dissolved in 10 nL of Et OAc saturated
with HCl(g) and allowed to react for 10 m n. The solvent was evaporated and

t he resi d@qa@e gixed with Ph(3-d) (5-
Ph(3-C1)(5-OCHZCHQF)-(R)CH(OH)C(O)~Aze-Pab(OH)

10
(1) Ph{3-C1)(5-OCH,CH,F)-(R)CH{OH)C(O)-Aze-Pab(Z)
Boc-Aze-Pab(Z) (130 mg, 0.279 mmol) was dissolved in 15 mL of EtOAc

saturated with HCI(g) and allowed to react for 10 min. The solvent was
evaporated and the residue was mixed with Ph(3-Cl){(5-OCH,CH,F)-
is  (R)JCH(OH)-C(O)OH (63 mg, 0.188 ‘rnmol; see Example 21(v) above) in 3
mL of DMF, PyBOP (147 mg, 0.279 mmol) and finally diisopropylethyl
amine (134 mg, 1.03 mmol). The mixture was stirred for 130 min and then
poured into 75 mL of water and extractéd three times with EtOAc. 'The
combined orgé.nic phase wés washed with water, dned (Na,SO,4) and
20  evaporated. The crude product was flash chromatographed on silica gel with

EtOAc/MeOH = 95/5. Yield: 119 mg (79%).

'H NMR (400 MHz, CDCly) & 8.06 (bt, 1H), 7.67 (d, 2H), 7.45-7.25 (m,
5H), 7.18 (d, 2H), 6.89 (m, 1H), 6.84 (m, 1H), 6.76 (m, 1H), 5.16 (s, 2H),

25 4.84 (:;, 1H), 4.79 (m, 1H), 4.66 (doublet of multiplets, 2H), 4.4-4.3 (m,
2H), 4.10 (doublet 6f multiplets, 2H), 4.02 (m, 1H), 3.67 (m, 1H), 2.46 (m,
1H), 2.28 (m, 1H).



is OCHF2)-(RCH(OH C(O OH (50 ng, 0.198 nmol; see Exanple 1(viii) above

3 nmL of DMF, PyBOP (115 ny, 0.218 mmol) and firtally diisopropyl ety A []ﬁ‘ie
(104 ng, 0.80 nmmol ). The m xture was stirred for 2" h and_then poured into
75 nL of WRAREH4And extracted three tines with EtOAc. Thd dGHMY Pﬁ%d or gani c
phase was washed with water, dried 233éNaZSO4) and evaporated. The crude
product was fl ash chromat ographed ilica gel with Et OAc: MeCH (95:5).
Yield: 89 ng (72% . 'H NMR (400 MHz, CDCI3) S 7.54 (bt, I H, 7.47 (d, 2H),
7.12 (m I(uMPh(?-COH%@CPEB)Hzﬂ(fRQ_H(rOH)O@) FGZfQBab(r@HDH) 6 50 (t, 1H), 5.21
(s, 11-1), 42]( H)., 4.35-4 Hé Hé 2.94 (m
IH)," 2. 1- .Hyrdrppw agppe hydmhlpﬁﬁeﬁ&@mgaldcﬁ l(ngn ﬂyxd tge@lybam;nzd 8% 02/ 44145

(1) Do ghetand ot DALSSHEAL GRS, B SR o0,
acetont 1 TBOIES T @5399"%)5“%9% il O TR s S B 0

M Xture OkydsOUBES 8) 48°C }’ég 48 aﬁm3 agrgs at/rodfin (t8m Eﬂmgéﬂn?{ 2{?@%}{!‘9” .41

(d, 2H, mnor rotamner) Eo ro arrer (m 1H, m nor

rotaner), whs2evapbritet a%ld) thefic&&e(ﬁrodlltﬂ) wa5 padified, by ;:He zif&h@é RLRII@WEV) 5.22
(s, I'H, mnor rotaner), 4.58 (d, 114), 4.5-4.2 (m 3.8-3.5 (m 1H),
3.35 (m Mk CH;QIN.OBI\(IrNHAG)‘\c (BQGQ&INRH@IIKD@W&Q(?@Z@OIB}thCH}%nyI and/ or
am di ne carbons) 8 173.6, 171.1, 167.0. 15 APCI-Ms: (M + 1) 481/ 483 ni z
Exanpl e 33

10 'H NMR (400 MHz, CD;OD, mixture of rotamers) & 7.6~ -7.55 (m, 2H), 7.35-
7.25 (m, 4H), 7.07 (m, 1H, major rotamer), 7.04 (m, 1H, minor rotamer),

7.0-6.9 (M, 2h), 5.12 (m, 1H, minor rotamer), 5.08 (s, 1H, minor rotamer),
5.04 (s, 1H), 4.78 (m, 1H, major rotamer), 4.68 (doublet of multiplets, 2 H),
4.5-4.25 (m, 3H), 4.20 (doublet of multiplets, 2H) 4.06 (m, lH, major
15 rotamer), 3.97 (m, 1H, minor rotamer),'2.65 (m, 1H, minor rotamer), 2.48
(m, 1H major rotamer), 2.27 (m, 1H, major rotamer), 2.14 (m, 1H, minor.
rotamer)
BC-NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons, mixture
of rotamers) & 172.3, 171.5, 159.8,154.3
20  APCI-MS: (M + 1) =479/481 m/z

Example 32
Ph(3-CQ(S-OCHF;L(R)CH(OH)-C(O)-Pro-Pab

25 (i) Boc-Pro-Pab(Teoc) _
Boc-Pro-Pab(Z) (see internationa! patent application WO 97/02284, 15.0
g, 0.0321 mol) was dissolved in 150 mL of ethanol and 200 mg 10% Pd/C

(50% moisture) was added. The mixture was stirred and hydrogenated at

atmospheric pressure for 2 h, filtered through Hyflo and concentrated.



Ph(3-Cl) (5-0CHF2) - (RICH(OH) - C( O - Pro- Pab(Ove 20 (i) i
4- Azi domret hyl - N- met hoxy- benzami di ne 4- Azi domet hyl benzonitrile (17. 32gj Al W
nol; Nishiyama et al; Chem Lett. (1982) 1477) was dissolved in 500 nL of

t ol uene @y 22QQsL of absolute ethanol. The sol ution waspc9gkedsise; - 10C and.
HCl (g) was bubbl ed through wuntil saturation. The m xture was kept in the
refrigerator for 2 days when 25 nost ]@f the sol vents were evaporat ed.

D et hyl ether was added and was decanted off. The product was re-dissolved

%ﬂi ﬁezglsgt 18T BPhauGoBeien RNk, S Ridfisatct RiEs s bt gvatéi e or 3
T

phase 2o ke B SRR ol S THER A RSP Ash T Bt s TRt W vt er o

o o Bt OneipBleRf) SRt (1] 50@‘3??”%‘%’55‘%6' B4E A R IR B or ot ed to

T A O 3 5 v

4- azi dcsmstMhm'\&ﬂaetﬂmeéunmzmﬁbﬂavéslénﬁe@ foP 3oa§>ys MBbncerRtdd 8Rd (1) above)
in 200 nL of ethanol was added 200 ng of . he m xture was hydrogenat ed

Wi th constmst rdpdibiengvaf ebmdb&ﬁemﬂprEt@Atc ttﬁ:@ﬁduﬁabsmrﬁdm'blhtdlt er ed
through Celite(r) and evaporated. Yield: 7.34 g (74%. (iii)

Boc- Pr o- Pairg@hde)laffer was washed wath efatdBpdried (NaEBOQ) dng, ev@pﬁl-‘dieerThle

4-am nonet hyl - N- 15 net hoxy-benzam di ne (7. 34@%& 0.041 nol; see step (i)
above) ancrudg rmomcttawamdwmclmomt@gmghgi ol angel) usmg?,m}:tlmj’lem

acetonitrile was
chloride:acetone (4:1). Yleld 9.8 g (69%).
10
(i1) Ph(3-CI)(3-OCHF,)-(R)CH(OH)-C(O)-Pro-Pab(Teoc)

Boc-Pro-Pab(Teoc) (107 mg, 0.218 mmol; see step (1) é.bove) was dissolved

in 10 mL of EtOAc saturated with HCl(g) and aliowed to react for 10 min. -
The solvent was evaporated and the residue was mixed with Ph(3-Cl)(5-

15 OCHFy)-(R)CH(OH)C(O)OH (50 mg, 0.198 mmol; see Example 1(viii)
above) in 3 mL of DMF, PyBOP (115 mg, 0.218 mmol) and fimally
diisopropylethyl amine (104 mg, 0.80 mmol). The mixture was stirred for 2°
h and then poured into 75 mL of water and extracted three times with
EtOAc. The combined organic phase was washed with water;' dried

20 (Na,SO,) and evaporated. The crude product was flash chromatographed
on silica gel with EtOAc:MeOH (95:5). Yield: 89 mg (72%).

~'H NMR (400 MHz, CDCly) & 7.54 (bt, 1H), 7.47 (d, 2H), 7.12 (m, 1H),

7.08 (d, 2H), 7.02 (m, 1H), 6.95 (m, 1H), 6.50 (t, 1H), 5.21 (s, 1H), 4.42 (m,

235 1H), 4.35-4.15 (m, 3H), 3.59 (m, 1H), 2.94 (m, 1H), 2.1-1.7 (m, 4H), 1.06
(m, 2H), 0.04 (s, 9H).



added EDC base (11.7 nlL, 0.068 nol). The m xture was stirred for 18 h,,
concentrated and partitioned between water and Et OAc. The organic | aykAUs W8
washed with water, aqueous sodi um bi carbonate, dried (MgSO4) and 20

evapor atved 02/Fhes crude product was flash chromat ographed eci/sHol/vmargel with
EtOAc. Yield: 9.73 g (63%. (iv) HPro-Pab Ow x 2 HCl Boc-Pro-Pab(Ow) (9.7
g, 0.026 mol; see step (iii) above) Wes dissolved in 25 250 nlL of EtOAc.
The ice cool ed sol ution was saturated with HCl (g) by bubbling for 5 mn.

The pr odu@{ql)@gpmg%sa@@{pz -@[0)-P25-Mib TFsabsol ute et hanol was
added. The mxtu terial had solidified.

Di et hyl ePhé3- CII)IGmﬁﬂFzm)@H@éH)@(ﬁ)%&PM?pmﬂs(Sﬂlm/g;SD 136 nemel]. A few
| unps that had not solidified were again 2 9 AUG 2095 WD 02144145

PCTI SE01/ 6xx68%p {BYabowsitvas dissohvedhol mle ofmrethyiengrahlonds ayd ceoledr. The
lid d d. .Vi.el 400 VHz, 7.74 (d,
zﬂ)' 7“'?30%5“612%%'?3 %Méﬂéwgss C%QH@WRI ction s égrreg% 3@ 45- 3(3 (m

Ph ( 3. d ;‘_’ (()gl(l F(%“é%ﬁ%&é) }é@& grﬁ (t)}{epgﬁs; ca\ee)vas freeze-dried from water

Ph(3-C )(%@gﬁg iR GG kgbiz%éo mol ; see Exanple 1(viii)
above), H Pro-Pa (O\/E) (76 ny 21 see ‘step (|v) i 0o above) and PyBOP

(115 ng, 0.218 mMmmol) were d| ssol ved in- 2 m. of DMF. Dii sopr.opyl et hyl am ne
(104 ny, 0 80 mol) was added and the mixture was stirred for 2.5 h. The

m xture wa‘il\{MlEr(a‘tO(]M}bz@@Dmlmreofmmaexlﬁacﬁﬁea 7tGm,eE—I)|71§8 with Et OAc
and the conbi ned organic phase was _washed with brine, dried (Na2SO»4) and
evapor at edl, 2bhemaias WiemoRs /f7akh 2, sHneruotgRphéd SotmsilH;, daalgel wi t h

Bt QAc; Memtér%gr)S)? 27 tel ?H mmgprotg?ne‘ssor/? 754} (}41 291% 6.88 (t, 1H), 5.38

(s, 1H, major rotamer), 5.22 (s, 1H, minor rotamer), 4.58 (d, 1H), 4.5-4.2
(m, 2H), 3.8-3.5 (m, 1H), 3.35 (m, 1H), 2.2-1.8 (m, 4H).
BC-NMR (100 MHz, CD;0OD): (carbonyl and/or amidine carbons) & 173.6,
171.1, 167.0.

15  APCI-MS: (M + 1) =481/483 m/z

Example 33 ,
Ph( 3-CI)(S-OCHF;)-(R)CH(OH)-C(O)—Pro-Pab(OMe)

20 (1) 4-Azidomethyl-N-methoxy-benzamidine

4-Azidomethylbenzonitrile (17.3 g, 0.109 mol; Nishiyama et al; Chem. Lett.
(1982) 1477) was dissolved in 500 mL of toluene and 200 mL of absolute
ethanol. The solution was cooled to -10°C and HCI(g) was bubbled through
until saturation. The mixture was kept in the refrigerator for 2 days when
25 most of the solvents were evaporated. Diethyl ether was added and was
decanted off. The product was re-dissolved in a solution of O-
methylhydroxyl amine (10.5 g, 0.125 mol) and tnethyl amine (56 mL) in
200 mL of methanol. The mixture was allowed to stand for 3 days whence

the methanol was evaporated with addition of EtOAc. The organic phase



"H NWR (400 MHz, CD30D, mixture of rotamers) S 7.60 (d, 2H, major
2H, nminor rotaner), 7.4-7.1" (m 5H), 6.89 (t, IH major 2DS AUG 7005
5.21 (s,

7.57 (d,
rotamer),
Il H m
maj or ro
r ot anmer),

6.87 (t, 1H, mnor rotaner), 5.35 (s, 1H, nmjor rotaner),

aner 4.25 (m 2H, mnor rotaner), 3.814 (s
3.807 (s, 3H, mnor rotane[jg 3.75-3.5 (m 1H), 3.35 (m

1.8 (m 4H) 25 13C NIVR (100 WMHz; CD30D): (carbonyl and/or am di ne

m'xture

+ 1) 512’/&‘51"3a

Ph( 3- CI)
- OCHF2

N- oxi de (

f ol | owed
reaction

pr oduct .

?T%&%ﬁ@%ﬁ%@%@zﬁ@%@%wﬁ Xttt COR
R seinplS Q2 TR wal shgBolatd to @iesCN (e ifderlvi 052 hnd®

rot aner),

"/Sggger) 4.72 (m | H, mnor rotaner), 4.5- 4&%&5&3‘1/056#"’1“ 2H,

1H), 2.

car bons,

r ot 173.3,..173 171.3, 171.0, 152. 4 APC - MS;
ﬂiezir with A«J@e@o@‘%ﬂtﬂd{@ﬁmﬂ%a@&wxﬂcﬁv Em%mbern@anm e 34

VN d'
acid
s added,
The

2.
(M

Vv

%mﬂyt@dv%ssg(gj%)i at 10 11.0C for 10 h, filtered and the filtrate
was concentrated. The resi due was dissolved in 100 nL of 2N HCl an :

extracted with methylene chloride. The organic |ayers were conbin
concentr at. ed and. recr stal I |sed from water to yield 12 g (22% of

- 2-carbonitrile

" To a solution of 4-azidomethyl-N-methoxy-benzamidine (11.3 g, 0.055

10

15

20

25

mol; see step (1) above) in 200 mL of ethanol was added 200 mg of PtO,.
The mixture was hydrogenated with constant bubbling of hydfogen for4 h
and subsequently filtered through Celite® and‘evaporat.ed. Yield: 734 g
(74%).

(ii1) Boc-Pro-Pab(OMe)
To a suspension of Boc-Pro-OH (9.7 g, 0.045 mol), 4-aminomethyl-N-

d
ed,
t he

methoxy-benzamidine (7.34 g, 0.04]1 mol; see step (i) above) and .

dimethylaminopyridine (7.8 g, 0.064 mol) in 300 mL of acetonitrile was
added EDC base (11.7 mL, 0.068 mol). The mixture wras'stirred for 18 h,,
concentrated and partitioned between water and EtOAc. The organic layer
was washed with water, aqueous sodium bicarbonate, dried (MgSO,) and
evapoféted. The crude product was flash chromatographed on silica gel with

EtOAc. Yield: 973 g (63%).

(iv) H-Pro-Pab{OMe) x 2 HCI
Boc-Pro-Pab(OMe) (9.7 g, 0.026 mol; see step (iii) above) was dissolved in

250 mL of EtOAc. The ice cooled solution was saturated with HCI(g) by
bubbling for 5 min. The product precip'itated immediately and 125 mL of
absolute ethanol was added. The mixture was sonicated until most of the
material had solidified. Diethyl ether (200 mL) was added and the

suspension was filtered. A few lumps that had not solidified were again



To a solution of 6-cyanonicotinic acid (12g, 0.081 nol; see step (i ggaﬂ?vms
in THE at 0C, Et3N (12.4 ni, 0.0892 nol) was added foll owed by ethyl b

chl or of qgga,ggJ]Qg.SS m., 0.0892 nol). The reaction m xtureppp§esljaEdsed for
15 mn and NaBH4 (6.14 g, 0.162 nol) was added. Then the m xture was 20

stirred at RT overni ght, quenched wi tigmater and extracted w th net hyl ene
chloride. The organic |ayer was concentrated and purified by col um

chromat ogr.aphy, to,yiel d 49 (20% of .t al cohal,. 25.2 9 29r.J5 WO

o7 a41a0] PER Y aisuteSerhEReh ol dleRa R chin Solid s e Lidbon i1 e 5
-(Hydroxynjegﬁéls(gp%idi ne-2- carbon itril e (4 g, 0.03 nol; see step (ii)
above) was di §so0 ve)d in 25 nL of nethylene chloride and cooled in an ice
bath. Mesyl chloride (2.32 nL, 0.0300 nol) and then triethylamne (4.6 5 ni,
0.033 nmol ) were added dropwi se. The reaction m xture was stirred and after

work up t Hel biMRe(40s ML e Cin©O DY &at Gd (b, t2H)NNSS (d, 3H)04.53. 612Hwpl ) in 20
m. of DMF. The reaction mxture was stirred at 40C for 2 h, diluted wth
wat er and 4e3& tmel B, HOBHseIHY. 3 .48k (R, 2H e S0dami 31}, AybY-2vken, Fdhcent r at ed
to yield 3.95g (83% of the crude azide. to (iv) ‘

5- (tert-Butoxycarbonyl am nonet hy] ) pyri di ne-2-carbon itrile To a sol ution of

5-(azi don?ggphg)_,paxglgg}ﬁ: ¢ ie By I_e é —P?  PAb @M) 48 nmol; see step (iii)
above) in —t phosphine (7.8 g,
Criet ﬁylr gﬂhﬁ@g?g@gﬁ?%?gg%q?%%%dﬁ@ ki ’L%égﬁyh’égg&; lﬁﬁ?ar ide (5.4
g, 0.025 mxampded(eiii)rbong), EbPra-RFab(Ohe)(@éahpob. 208 xhimod, ssastepp@ryt i ti oned
bet ween water and ethyl acetate. The organic |ayer was, concentrated and
pur 1 1i1ed o) anshbRPEhGk Ioymep Ay2 lomyaal) aveze disgolvedoin 2 mL of DME.
Diisopropylethyl amine (104 mg, 0.80 mmol) was added and the mixture
was stirred for 2.5 h. The mixture was poured into 50 mL of water and
extracted three times with EtOAc and the combined organic phase was
washed with brine, dried (Na,S0O,) and evaporated. The residue was flash
15 chromatographed on .silica'gel with EtOAc:MeOH (95:5). Yield: 37 mg
(36%). Purity: 98%. .
'H NMR (400 MHz, CD;OD. mixture of rotamers) 8 7.60 (d, 2H, major
rotamer), 7.57 (d, 2H, minor rotamer), 7.4-7.1 (m, SH), 6.89 (¢, 1H, major
20 rotamer), 6.87 (t, 1H, minor rotamer), 5.35 (s, 1H, major rotamer), 5.21 (s,
1H, minor fotamer), 4.72 (m, 1H, minor rotamer), 4.5-4.35 (m, 1H and 2H,
major rotamer), 4.3-4.25 (m, 2H, minor rotamer), 3.814 (s, 3H, major
rotamer), 3.807 (s, 3H, minor rotamer), 3.75-3.5 (m, 1H), 3.35 (m, 1H), 2.2-
1.8 (m, 4H)
25 PC-NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons, mixture
of rotamners) & 173.3, 173.2, 171.3, 171.0, 153.9, 152.4 |

APCI-MS: (M + 1) =511/513 m/z



of the sub-title corrpound. 20 tH NWVR (300 MHz, CDC13) 6 8.6 (s, 1H), 8.0 (d,
1H, 8.9 (d, 1H), 4.1 (m 2H), 1.4 (s, 9H (v) ,
5- (Ami nonet hy]) pyri di ne-2-carbon itri le x 2 HCL 25 29 AUG 2005
5- (tert-Butoxycar bonyl am nonet hyl ) pyri di ne-2-carbonitrile (0.200 g, 0.86
mol , sak0IREplifi v) above) was dissolved in 10 nL of Et QReCESEWrated with
HCl (g) and was stirred for 30 min. The solvent was evaporated and 0.175 g
(99% of the sub-title conpound was oB8 ai ned as its dihydrochloride salt. 2
9 AUG 2005 WD 02/ 44145 PCT/ SEQ /02657 140 'H NWVR (500 MHz, D20) 6 8.79 (s,
IH), 8.17 KxgmpiER4a 8.05 (d, IH), 4.38 (s, 2H) (vi) Boc- Aze- NH- CH2-5-P 2-CN 5
To a m xt =(am nonet hyl ) pyri di ne-2-carbonitrile x 2 HO (0.175 g,

0. 85 nmol P}@d:l;(ﬁe@C(}mz)e(ﬁg)@él)(o}Bﬂ(oazzez@mﬁ@ﬂgjmanﬁdm)mI) and TBTU
(0.321 g, 1.00 mmol) 1n 5 nL of DM was added di net hyl'am nopyridine (0.367
g, 3.00 mMLﬂhe m xture was stirred overnight and subsequently poured
into water and extracted three ti deth 10 Et QAc. The conbi ned organic

phase was. washed with aqueog bi carbonate, dried (Na2SO4) and
evapor at ed. The crude produc alli pdHand was used as such
in the next step. Yiel HOQ. , CDC13) 6 8.66 (s,.
1H), 8.2-7.8 (broad, 1H), Y. Id, N\, 767 H, 4.73 (m | H),
4.65-4.5 (m 2H), 3.94 (m] 114) \..32 81 (m 26“&4235(m 2H), 1.8
(broad, 1H), 1.45 (s, ek 1) H Aze- NH CH, -5-Py(2-CN) x 2 HC
BOG Aze- NH CH, - 5- Py ( 2- CN} 23 g, 0.73 mmol ; see step (vi) above) was 20
di ssolved in 10 nL O&I = tdjém:ed wth HCI(g) and was stirred for 30

2

St ar t

5

(1) 6-Cyanonicotinic acid

To a solution of the nicotinic acid N-oxide (51 g, 0.37 mol) in 1.2 L of
DMEF, NaCN (54 g, 1.1 mol) was added, followed by triethylamine (255
mL, 1.83 mol) and TMSCI (185 mL). The reaction mixture was stirred at
10 110°C for 10 h, filtered and the filtrate was concentrated. The residue was
dissolved in 100 mL of 2N HCI and extracted with methylene chloride. The
'organic layers were combined, concentrated and recrystallised from water to

yield 12 g (22%) of the product.

15 (1) 5-(HydroxymethyDpyridine-2-carbonitrile

To a solution of 6-cyanonicotinic acid (12g, 0.081mol; see step (1) above) in
THF at 0°C, Et;N (12.4 mL, 0.0892 mol) was added followed by ethyl
chloroformate (8.53 mL, 0.0892 mol). The reaction mixture was stirred for
15 min and NaBH, (6.14 g, 0.162 mol) was added. Then the mixture was
20  stirred at RT overnight, quenched with water and extracted with methylene

chloride. The organic layer was concentrated and purified by column

chromatography to yield 4g (20%) of the alcohol.

25



m n. The sol vent was evaporated and 0.21 g (100% of the sub-title J@gﬁ ZHH?
vvas obt ai ned as |ts di hydrochloride salt. "H NWMR (500 VHz, D20) 6 & €
8. 5.19 (m 1H), 25 4.65-4.55 (m 2H) 0 1H),

4 03 mQV‘iLﬁg“f‘gl 88 (m 1H), 2.64 (m 1H) (viii) pcrlseotdth

Ph( 3- Cl)(5 OCHF2) - (R CH(OH)-C( O - Aze CH2-5-Py(2-CN) To a m xture of
H Aze- NH- CH2-5-Py(2-CN) x 2 HC1 (0. 23) g, 0.713 mmol; see step (vii)
above), Ph(3 Cl (5 OCHF2 -(R CH(C]—I)C(O)C]—I 30 (0.180 g, 0.713 mml; see
Exanpl e | (¥Dis-§Azidemethy by 2 9 AUG 2005 WD 02/ 4- 4145

i methyl Qﬁ@w&%@ﬁ%%né ) Dol B O e sceter o
Bt onc. ThebRieio e AR PR n P S of BBy MR i G S BB e B, T

Et OAc. The " To orga € Was

bi car bona dgi hegr d h I‘ﬁlﬂ:@h s flash
chr onmat og?gtghed &(;‘ﬂlm 't ca 5299 I\fm&i?/%{?%mégﬁggvagﬁaﬁgﬁre proaﬁlgl?é:tYPgl d: 0.197
g (61 9. n’iIJ'l(N)ZR% 0P Wz ad A )pveis8. The(roactidd) miBue? wabtstirrelland7. 78 (m
1H)_,7.67ﬁ(t H, 7.2 (m | H, 7.16 (m | ,704§ | H, 6.56 (t, |
Hy, 4.97 after vok upithe candiomesylate wips tmaedz;wg (NQN_QH) 54,20 18bdol)l H), 4.18

E rI\T/I] +I lfg mﬁmgf ,lal\?)F( fﬁl}\g ?eacnon rm'iDture was stxrred at %“C %or a h(gﬂutedH) APCL- MB:

NS G PR RR BUE de SyON Ba R ik T Bty )
mol ; Seeco%’fc%ﬂtrﬁkéd'tb) i8R0y 9% @%D'Hﬂ!ﬁ& 8RRl Fdd. 1- 00 g, 0.0130 nmol), and
N-acetyl cystel ne (;, 6£ in 10 nL of nethanol was heated at
50C far 2 days. Pr epar atl ve RPLC vvlth CH3CN: 0. 1M NH4OAc (30:79) 20 and

running the appropriate fractions again with CH3CN: 0. 1M NH4QAc
(iv) 5-(tert-Butoxycarbonylaminomethyl)pyridine-2-carbonitrile

To a solution of 5-(azidomethyl)pyridine-2-carbonitrile (3.95 g, 0.0248 mol;
see step (i) above) in 30 mL of THF and 10 mL of water, triphenyl
phosphine (7.8 g, 0.0298 mol) was added and the resultant stirred for 24 h.
15 Then, triethylamine (3.8 mlL, 0.027 mol) was added, followed by Boc
anhydride (5.4 g, 0.025 mol) and stirring for 2 h. The reaction mixture was
partitioned between water and ethyl acetate. The orgaric layer .\.Nas_
concentrated and purified by column chromatography to yield 2.1 g (36%)
of the sub-title compound.
20 ] .
'"H NMR (300 MHZ, CDCI3) 6 8.6 (s, 1H), 8.0 (d, 1H), 8.9 (d, 1H), 4.1 (m,
2H), 1.4 (s, 9H)

(v) 5-(Aminomethyl)pyridine-2-carbonitrile x 2 HCl-
25 5-(tert-Butoxycarbonylaminomethyl)pyridine-2-carbonitrile (0.200 g, 0.86

mmol, see step (iv) above) was dissolved in 10 mL of EtOAc saturated with
HCl(g) and was stirred for 30 min. The solvent was evaporated and 0.175 g

(99%) of the sub-title compound was obtained as its dihydrochlonde salt.



(5:95 -- 40:60) gave 60 ng (26% of pure title conpound as its acetate salt
after freeze drying fromwater and acetonitrile. Purity: 100% 1H NV AUSGE0S

MHz, D20, m xture of rotanmers) S 8.68 (s, iH, mgjor 25 rotamer), 8.62 (s, |
H m noryp@bamgs), 8.05-7.9 (m 2H), 7.33 (m |IH rotamgopsehiddssem 1H,
rotamer), 7.22 (m | H rotaner), 7.17 (m | H rotaner), 7.01 (m | H,
rotaner), 6.84 (t, | H, 5.32 (s, 1H40mjor rotaner), 5.20 (m | H, mnor
rotaner), 5.13 (s, | H, mnor rotaner), 4.88 (m | H, nmjor rotamer),

4.65-4.551 \ ' rat K . 4 m us 1H,

m nor r ot a@?ﬁbp@qwz’ @F—p ST§n8>n7o9r fsl’ g?@t’r fr;ér%)dj A%B_‘ﬁoég(dz %mgg'g%’l% WO

02/ 44145 aq;iry SEO01/ 02657 142 | Hplus | H rotamer), 2.80 (m | H, mnor
rotaner), 2.61 (m | H nmajor rotaner), 2.33 (m | H nmjor rotamer), 2.24
(m I H mnor rotaner), 1.93 (s, 3H) 13C-NWR (1.00 MHz; D20): (carbonyl
and/or am di ne carbons, mxture of 5 rotamers) 6 181.6, 173.3, 172.7, 172.6,
172. 3, 168vH Boreaze-NHHACHHPY(2MCN)1) = 468/ 470 mi z Exanple 35

P3-Ch) (oo e ré%f%(wmr%r%thﬁﬁgyr'\i"&fne- S T AT A5 o o rhdin

o OGS SR A, Mmoo o 20 1
; ! ! arho | ‘

hydr oxi?gm ne" hy r%ﬁ: %i 3 (8?“8'@64159?&3.5%1;@&%% DI t(r)Fveal‘:gLy#HHaéEi ne (1.30
g, 0.0129diratthyleh@opddethe [NB6TgKt300 m@solgt | Mhedniktur®Oofns istiffedr at ure for

6 days. The m xture was partitioned between water and ; _
overnight and subsequently poured into water and extracted three times with

10 EtOAc. The combined organic phase was washed with aqueous sodium
bicarbonate, dried (Na,S0O,) and evaporated. The crude product started to
crystallise and was used as such in the next step. Yield: 0.23 g (73%).

'H NMR (500 MHz, CDCl;) & 8.66 (s, 1H), 8.2-7.8 (broad, 1H), 7.79 (d,
15 1H), 7.67 (d, 1H), 4.73 (m, 1H), 4.65-4.5 (m, 2H), 3.94 (m, 1H), 3.81 (m,
1H), 2.6.2.35 (m, 2H), 1.8 (broad, 1H), 1.45 (s, 9H) |

-

(vit) H-Aze-NH-CH,-5-Py(2-CN) x 2 HCl

B6c-Aze-NH-CH3~5-Py(2-CN) (0.23 g, 0.73 mmol; see step (vi) above) was
20 dissolved in 10 mL of EtOAc saturated with HCI(g) and was stirred for 30 -

min. The solvent was evaporated -and 0.21 g (100%) of the sub-title

compound was obtained as its dihydrochloride salt.

'H NMR (500 MHz, D;0) § 8.64 (s, 1H), 8.0-7.9 (m, 2H), 5.19 (m, 1H),
25 4.65-4.55 (m, 2H), 4.20 (m, LH), 4.03 (m, 1H), 2.88 (m, 1H), 2.64 (m, 1H)

(viii) Ph(3-CI)(5-OCHF,)-(R)CH(OH)-C(0)-Aze-NH-CH,-5-Py(2-CN)

To a mixture of H-Aze-NH-CH,-5-Py(2-CN) x 2 HCl (0.206 g, 0.713

mrﬁol; see step (v_ii) above), Ph(3~Cl)(S-OCHFz)-(R)CH(OH)C(O)OH
30 (0.180 g, 0.713 mmol; sec Example 1(viii) above) and PyBOP (0.408 g,




nmet hyl ene chloride. The aqueous |ayer was extracted w th nethylene

chlori de and the conbi ned organic phase was washed with water, dri ed29 AUB 2005
(Na2SO4) and evaporated. Yield: 0.96 g (84%. 1H NWR (400 Miz, acetone-d6) 5
9.01 (bsWOPRfH148 50 (bs, 1H), 7.87 (m 1H), 7.70 (m 1H) PCESE®/(2i0ad, 1H),
5.70 (broad, 2H), 4.31 (d, 2H), 1.41 gT 25 9H) 2 9 AUG 2005 WO 02/ 44145
PCTI SEQ / 02657 143 (i) Boc-Aze-NH—CIll (2- (am di no)-5-pyridinyl) x HOAc This
reaction .was carried out according to the nmethod described in Judkins et

al , Synt h:0.T84mm61)908) mi36 DMFswapeddéeddiméthiptamtopghizling 20.367 g,
(am no( hydroxyl i m no)met hyl ))-5-pyridinyl] (0.910 g, 3.42 mmol; see step (i)
above), ack®® enaehydlheenixuEswas,stisrerd m)gfanmdasabsegmﬁtlyqsamdc (50%

noi sture) .in 100 nL of acetjc acid was h enat at a.pressure of 5 atm
for 5 h. TH® ma;artﬁr@ w@tgaortﬁ e f1mRs o\wjﬁdé@i\ ﬁhﬁjcemm roag%rac The

(529 of " Eha S SER ARG 8%”%%%%%%“?@ e, o RarSon 3¢ 17y
8.12 I 19 15
(rii )(goc eNI—E(fé& q?‘amérﬁgftprr?jrrgéﬁ]yl Slﬁ ﬁ ‘Tcm t(o%rﬁ yﬁl) g p%’l le)nyI ) To

a suspensiudth EiOB@ Graeta @dze prodwsti dfieh): —0519375/ Ei(dLm)l ) x HOAc (0.96 g, 3.1
nol ; see step (||) above) Iin 75 nL of THE was added a sol ution of

pot assi um car bonate (1 07 g, 7.7 mmol) and Teoc- p-nitrophenyl carbonate
(1. 14q, ure was_ stirred overnight. 20

| ) f water. The
An excess HfNM@cfﬁﬂ@ MH@ Wé&%'%%ééaé%oﬁgﬂes\@s(@ddéﬂ; Tatti(mpd Heact i on

ot r act ea i a8 THRC2TH AT (L B0 Rl ehnB S SRR A T asnea

with yat etbd,dlrﬂfd;.éi“ﬁﬁ?%, 8794 8VER 00 B e8.40T0hR, AERCUSE 8 AL 1910 80
(m, 1H), 2.69 (m, 1H), 2.46 (m, 1H), 1.92 (s, 1H)
APCI-MS: (M + 1) =451/453 m/z

(ix) Ph(3-Cl)LS-OCHFg)-(R)CH(OH)-C(O)~Aze~NH—CHg-((Z-amidino);S-
15 pyndinyl) x HOAc
Ph(3-ClI)(5-OCHF,)-(R)CH(OH)-C(O)-Aze-NH-CH,-5-Py(2-CN) (0.200 g,

0.444 mmol; see step (viii) above), ammonium acetate (1.00 g, 0.0130 mol)

and N-acetylcysteine (2.00 g, 0.0122 mol) in 10 mL of methanol was heated
at 50°C for 2 days. Preparative RPLC with CH;CN:0.1M NH,OAc (30:79)
20 and running the appropriate fractions again with CH;CN:0.1M NH;OAc
(5:95 — 40:60) gave 60 mg '(26%) of pure title compound as its acetate salt

- after freeze drying from water and acetonitrile. Purity: 100%.

'H NMR (500 MHz, D,O, mixture of rotamers) & 8.68 (s, 1H, major
25 rotamer), 8.62 (s, 1H, minor rotamer), 8.05-7.9 (m, 2H), 7.33‘(m, 1H,
rotamer), 7.27 (m, lH, rotamer), 7.22 (m, 1H, rotamer), 7.17 (m, 1H,
rotamer), 7.01 (m, 1H, rotamer), 6.84 (t, 1H), 5.32 (s, 1H, major rotamer),
5.20 (m, 1H, minor rotamer), 5.13 (s, |H, minor rotamer), 4.88 (m, 1H,
major rotamer), 4.65-4.55 (m, 2H, major rotamer), 4.45-4.35 {m, 1H,

30 rotamer plus 1H, minor rotamer), 4.31 (d, 1H, minor rotamer), 4.2-4.05 (m,



used without further purification. 25 "H NVR . (500 MHz, CDCl13) 6 9.31

(broad, 1H), 8.52 (s, 1H), 8.41 (d, 1H), 8.35 (broad, 1H), 7.74 (d,? 9 K6 2007 ~
4.97 (broad, IH), 4.39 (m 2H), 4.26 (m 2H), 1.46 (s, 9H), 1.14 (m 2H),

0. 07 (s, 9 AUG 2005 WD 02/44145 PCT/ SE01/ 02657 144, (i <

HON- mz-‘f@-b%’é‘r%n*"no(tri met hyl si |yl ethyl imino)methyl) -5- py'r’éhg%"r%{?ﬁ?”x 2 Ha
Boc- NH CH2- (2- (am no(tri net hyl silyl et Qpél i mno)methyl)-5-pyridinyl) (0.23 g,
0.58 mmol ; see step (iii) above) was dissolved in 25 nL of EtOQAc 5
saturated with HCl(g) and stirred for 30 mn. The_ sol vent was evaporated and
t he produd# @desd I, tdetamenu i 32 (mpulllf myaer satameryl :610(m LY, (0. ' H NWVR

(500 . e RS Sty pSyaanieh, 25 i TR, Mo Db 83 2
Boc- Aze- NI—$ - (2-(amino(trimethylsilylethylinmno)nethyl)-5- pyridinyl) To a
sol ution (g ? CH2- (2-(am no(trinmethylsilylethyl imlno)nethyl)-5- -

Pyl 1oy TR 00 Mtz DonR (eBhy ] 3RF cE A Ridd caltRA SR e, B 10
added g e anleRsy 5190Y16, A7 (3997, 2 @ 0 STR).6, TR M xture vas stirred

overni ght, pouréd into of water and extracted, with EtOAq three

times. ThARORMMgM e PenidG8dizsg/nas washed with aqueous sodi um
bi carbonate and water, dried (Na2SO4) and evaporated. The crude product 20

was flash chromatographed on silica gel with EtOAc to give 170 ng (56% of

the desired product. IH NVR (500 MHz, CDCOl 3) S 9.33 (broad, 1H), 8.54 (s,
1H), 8.41&585%2%:!)!{5 '

Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(0)-Aze-NH-CH,-((2-methoxyamidino)-
10 S-pyridinyl)

0 o
Q \—N N  N—OMe

R Y

ol OCHF,

HO

(i) Boc-NH-CH,-[(2-(amino(hydroxylimino)methyl))-5-pyridinyl]

5-(tert-Butoxycarbonylaminomethyl)pyridine-2-carbonitrile (1.00 g, 4.29
15 mmol; see Example 34(iv) above) was dissolved in 10 mL of ethanol and
hydroﬁylamine hydrochloride (0.894 g, 0.0129 mol) and triethyl amine
(1.30 g, 0.0129 mol) were added. The mixture was stirred at room
temperature for 6 days. The mixfure was partitioned between water and
methyléne chlonde. The aqueous layer was extracted with methylene
20 chlonide and the combined organic phase Qas washed witﬁ water, dried

(Na;S0,) and evaporated. Yield: 0.96 g (84%)).

'H NMR (400 MHz, acetone-dg) 3 9.01 (bs, 1H), 8.50 (bs, 1H), 7.87 (m,
1H), 7.70 (m, 1H), 6.58 (broad, 1H), 5.70 (broad, 2H), 4.31 (d, 2H), 1.41 (s,
25 9H)



8.36 (broad, 1H), 7.75 (m 1H), 4.72 (m 1H), 4.56 (m 2H), 4.26 %
25 3.93 (m 1H), 3.80 (m 1H), 2.6-2.4 (m 2H), 1.42 (s, 9H), 1. 14 (an i61) 2005
0.07 (s, 9H) 30 2 9 AUG 2005 WD 02/ 44145 PCT/ SEQ / 02657 145 (vi)

H Aze- NFWOHZAHGBS(ami no(trinet hyl silyl ethylim no)nethyl 5- qumsttdrmw) x 2 HC
Boc- Aze- NH CH2- (2- (am no(trinethyl silyl ethylimno)nmethyl)-5-pyridinyl) (170
my, 0.356 mmol: see step (v) above) W&$ dissolved in 25 nL of EtOAc 5
saturated with HC1(g) and stirred for 30 mn. The solvent was evaporated and
t he product used without further purification. Yield: 160 ng (100% . iH NWR
(500 MHz, CD3OD) 5 9.00 (m 1H), 8.84 (m 1H), 8.23 (d, 2H), 8.10 (m 1H),
5.09 (m 1) Bdb~Rzé—l‘ﬁH((DHz-lEl)(arrﬁdﬁlb)-(Snpyﬁcﬂ-lh}gl)ék HOA 1H), 10 3.97 (m 1H),
2.86 (m. 1 2.58 (m 1H), 2 (m 2H), T (s, 9H) (vii)

Ph(3-d) (5@ th(nRyfemcme@( OJ)It avcz:@rchniga;mzchq me(thmi degcmbed medidkiss | |1 et hyl i
m no) met hyl ) - 5-pyri di

Iz—l-ﬁée NliléG‘IZQ \2 J('éffh yl) 1&9%&3 ‘:*ﬁ/]: gghyﬂlﬂ?ﬁrﬁ&n ofs Bast Wl-CHe-[d9r i di nyl ) x
ggg \el,ecl(52le g 6?:1‘-8?—@‘)” gﬂ?} 6!99 %}Y%h f P_ﬁl‘i@% & gi‘)‘% Bnriot? mumal é?&rﬁ&?% 1(viii)
dii so)props} et y am ne%ygg%gsmw% ﬁﬁ?%%é“% ugaéfwas S([VI rred

over ni ght (509 RektiAY @n 100 ML of adktitelcidnds hyidigedted hf 8@rédsiRSoLO Wi th
Et OAc. The conbi ned organi ¢ phase was washed w th aqueous sodi um

bi car bonatSeatamdfonett br , Thlr e tyrhla280h) termidthesegio Cl it andhencentdatedpr oduct was
fl ash chromatographed on silica_gel with EtQAc: M &9—15 5, to |ve 148 ny
(529 of the Erésd%a/aﬁr eRzerdried TTam; Witeprand- E3olpBUTISHER SV R

X O - Aze %ﬁ&l)_'of the gurBe- xﬂe c%mpound.

'"H NMR (500 MHz, CD;0D) 3 8.74 (s, 1H), 8.12 (d, 1H), 7.98 (d, 1H),
4.38 (s, 2H), 1.92 (s, 3H), 1.46 (s, 9H)

15 (i) Boc-NH-CH,-(2-(amino(trimethylsilylethylimino)methyl)-5-pyridinyl)
To a suspension of Boc-NH-CH,-(2-(amidino)-5-pyridinyl) x HOAc (0.96
g, 3.1 mmol; see step (i) above) in 75 mL of THF was added a solution of

potassium carbonate (1.07 g, 7.7 mmol) and Teoc-p-nitrophenyl carbonate
(1.14g, 4.02 mmol) in 15 mL of water. The mixture was stirred overnight.
20 An efccess of glycine and potassium carbonate was added, and the reaction
was .continued for 2 h. The THF was evaporated and the remainder was
extracted three times with EtOAc. The combined organic phase was
washed with water, dried (Na,SO,) and evaporated. The product could be
used without further purification.
25 | _
'H NMR (500 MHz, CDCl;) § 9.31 (broad, 1H), 8.52 (s, 1H), 8.41 (d, 1H),
8.35 (broad, 1H), 7.74 (d, 1H), 4.97 (broad, 1H), 4.39 (m, 2H), 4.26 (m,
2H), 1.46 (s, 9H), 1.14 (m, 2H), 0.07 (s, 9H)



am no(trimethylsilylethylimno)nmethyl)-5-pyridinyl) A suspension of
Ph(3-C ) (5-0OCHF2) - (R)CH(OH) - C(O) - Aze- NH CHZ- ( 2- ;
(et hoxyam no(trimethyl silylethylimno)methyl)-5-pyridinyl) (148 rrg,2 S KUY
mol ; see step (vii) above) and O net hyl hydroxyl am ne (202 ng, 30 2.42
mmol ) i nwi®ords1ef acetonitrile was heated at 70C for 3 h. pETsEd182680G 2005
WD 02/ 44145 PCTI SE01/ 02657 146 m xture was partitioned between water and
Et OAc. The aqueous | ayer was extractield twice with Et OAc and the conbi ned
organi ¢ phase was washed wth water, dried (Na2804) and evaporated. The
crude mate OnAat.ag ( - MeCH
(95:5) to S“S‘Hz Sel: Eeat A ‘ 1qtiy D5 -pynding %
8.55 (m 1Hg 8.05 (bt, 1H), 7.70 (m 1H) 7.58 (s, I H, 7. 56 (d I H),
7.22 (m IH)—716(mIH) 7.03 (m | H, 6.50 (t, 1H), 4.92 (s, IH, 4.89
(m 1H), 4855rMH4(5H amhino{dridkthHsidAdthyliMinodmathid)-4-gyrdinyBH) , 4. 00 (s, -
,373&1 ,”’éé(m(m ﬁoﬁ(ymﬁnh]ﬂ) ﬁyzmy@ooz( oh
(|x) Ph( 3- 313, mmqu;Mtep{XC()C@bmbWﬂ-dmﬂ}lwiaméﬁm&yefEnﬁ)mcno _s5.

ridin 1 15 Ph( F2) - (R O .- Aze- NH CHZ- ( 2- (et hoxyam no(tri -
Eret hy |) s |b y$9é¥lﬁ‘§ﬂq mlé@oﬁ&?@ gyAnd 56“5%4 ?4)% rf)Am( 4'511?71501‘@1’(969351%?0:?%@ st ep
viii) aboy an or :
The TFA mgn%%@apﬂvé&ssﬁa“mt?a&h urjfica @9 Ti PG RS o o and
aqueous sodi um bi carbonate. The aqueous | ayer was extracted with 20 Et CAc

and the conbi ned organi c phase was washed wth water, dried (Na2SO4) and

evapor at ed'H WMRd{5080MHE, (BRY) 5 $89 i(§,yIHR B% I-QIPFW(SS MH), £8213) 6 8.44
|H), 8.03 (bt( 1H), 7. 9513%(m 1H)(, 7%0 (m(s| 18@1(1m 'H), 7.13 (m

(1H) 7.00 (snRH1LH).20 6m52H)1 0.00K5, 98) 6-

10

(v} Boc-Aze-NH-CHg-(Z-(amino(trimethylsilylethylimino)methyl)-5-
pyndinyl) ' ,
To a solution of HZN—CHZ-(Z-(amino(trimethylsilyletﬁylimino)methyl)-S-
~ pyndinyl) x 2 HCI (0.21 g, 0.57 mmol; see step (iv) above), Boc-Aze-OH
15 (0.127 g, 0.631 mmol), and TBTU (233 mg, 0.726 mmol) in 5 mL of DMF
| was added dimethylaminopyridine (269 mg, 2.20 mmol). The mixture was

stirred overnight, poured into 100 mL of water and extracted with EtOAg
_three times. The combined organic phase was washed with aqueous sodium
bicarbonate and water, dried (Na,SO,) and evaporated. The crude product

20 was flash chromatographed on silica gel with EtOAc to give 170 mg (56%)

of the desired product.

'H NMR (500 MHz, CDCl;) 8 9.33 (broad, 1H), 8.54 (s, 1H), 8.41 (d, 1H),
8.36 (broad, 1H), 7.75 (m, 1H), 4.72 (m, 1H), 4.56 (m, 2H), 4.26 (m, 2H),

25 3.93 (m, 1H), 3.80 (m, 1H), 2.6-2.4 (m, 2H), 1.42 (s, 9H), 1.14 (m, 2H),
0.07 (s, 9H)

30



25 5.45 (broad, 2H), 4.90 (s, IH, 4.89 (m | H), 4.55-4.4 (m 2H), 4.27
(broad, 1H), 4.12 (m IH), 3.92 (s, 3 H, 2.68 (m IH, 2.41 (m 1I-3)9AUSZE][]5
13C-NWR (100 WMHz; CDClS) (carbonyl and/ or arni di ne carbons) 173. 0,

170.9, 1%9 BHAHE - VG: (M+ 1) = 498/500 mz 30 2 9 AUG 20@”5/@1(92?*44145

PCT/ SE01102657 147 Exanple 36
Ph(3-CI)(5-OCHF2)-(R)CH(O—|)C(O)-Aze-mCHZ-((5-am dino)-2- midinl Q' v
-OCHF2 5 (i) 2-Am no-2-im noet hyl carbamat eAcOH N-Boc- ami noacetonitrile (40.2
g, 257.4 riwi) N - A NH-GH6- (0-Garsine { thiendtdAsllyleth yiZnndhngthl ))-Sser e di ssol ved in
met hanol (300 nl) at 60C and ammdni a Wwas passed through Tor 18 h. The

sol vent wayrdempy&d® HRlvacuo. After ion |o exchange chr omat ogr aphy

O the SuEIes e TBrodam A (anOGBRaDAS A HR DR B 5 PR ?'36‘09“}4?3%
CD30D) 8 = 4.01

2. Olhl)( S, gll—i?&“gg’&)‘;]%_ésm%q—]b Sel( Sit?kg iv)fbgvgﬁ Waﬁ\gﬂ%:lvifﬁi“r%i “412 g#ﬁﬁ%ﬁ' |2g8t gl n| um
per ¢ ?r atsgm?‘ateaq}vmtn }?(‘;g(gf r‘rﬂi}d %hﬁe@é@yc@”fnnﬂa?ﬁg HNdti s @g%o

oroform was a dropw se to a soluti
( c hl or onetahy tea grcliudeiised RITHBNY Mﬁh@hb@ﬁﬁd@ndrﬁoﬂél& 163Pfh 1(1@0%))

chloroform (175 nL) at OC. The reaction m xture was sti rred an addltlonal 2
h at OC, then allowed to warmto roomtenperature overnight, then

'H NMR (500 MHz, CD;0D) & 9.00 (m, 1H), 8.84 (m, 1H), 8.23 (d, 2H),

8.10 (m, 1H), 5.09 (m, 1H), 4.7-4.6 (m, 2H), 4.51 (m, 2H), 4.14 (m, 1H),

10 3.97 (m, 1H), 2.86 (m, 1H), 2.58 (m, 1H), 1.22 (m, 2H), 0.11 (s, 9H)

(vii) Ph(3-Cl)(5-OCHF2)-(R)CH(OH)C(O)-Aze-NH—CH_z_-(z-(amino(tri-
methylsilylethylimino)methyl)-5-pyridinyl)
To a solution of H-Aze-NH-CH;-(2-(amino(trimethylsilylethylimino)-

15 methyl)-5-pyridinyl) x 2 HCI (160 mg, 0.462 mmol; see step (vi) above),
Ph(3-Cl)(5-OCHF;)-(R)CH(OH)C(O)OH (131 mg, 0.462 mmol; see
Example 1(viii) above) and PyBOP (263 mg, 0.505 mmol) in 5 mL ofDE\/IF,'
was added diisopropylethyl amine (0.30 mL, 1.71 r_flmol). The mixture was
stirred overnight, poured into 100 mL of water and extracted three times

20 with EtOAc. The combined organic phase was washed with aqueous
sodium bicarbonate and water, drnied (Na,S0O,) and evaporated. The crude

product was flash chromatographed on silica gel with EtOAc:MeOH (95:5)
to give 148 mg (52%) of the desired product.

25 (viii) Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-NH-CH,-(2-(methoxy- -
amino(trimethylsilylethylimino)methyl}-5-pyndinyl) '
A suspension of Ph(3-Ch)(5-OCHF,)-(R)CH(OH)-C(O)-Aze-NH-CH,-(2-
(methoxyamino(trifnethylsilylethylimino)methyl)-S-pyridinyl) (148 mg,

0.242 mmol; see step (vii) above) and O-methylhydroxyl amine (202 mg,

30 2.42 mmol) in 10 mL of acetonitrile was heated at 70°C for 3 h. The |



subsequently heated for 8 h under reflux. The solvent was renpved in vacuo.
The residue was added to a mixture of sodium perchlorate (110 g, 25 D3898 7005 "
mmol) in water (150 nlL) and ethanol (300 nmL). The m xture was 2 9 AUG 2005
WO 02/ 4434%:/P1# SEOL/ 02657 148 heated under reflux for 15p@rRehfe@s<ool ed
and allowed to stand overnight in a refrigerator. The precipitate was

collected and recrystallized from etihgnol to yield 23.8 g (52% of ‘the

sub-title conpound as colorless needles. 5 np: 140-141 C'H NWMR (300 MHz,

Boo- N+ o2t RA Jearoris P el et ik RS EIPAR) The glbgpus laver was
2-am N9 2ok ARRRINLE ARATRORC ki (Re Cotbifdd brgdfiR! pha®ensl Gpaskd a00ve)

and 1, 3-bi s(di net hyl am no) yanot ri met hi ni um orate (6. , 23.8
ol ;  see vatewatdr Hd@ﬂgmzsm?]@hal@alp@rz(té@.o The cvede nidterisle@aslfdgR nitrogen -
at 70-75 C for 16 h and then heated under reflux for 6 h. The m xture was
cool ed t ochomomtbgraphedt an ailarad gehevidloIBtO#c:MisOHLE0 5 Shroegiverd4 anga. The
residue was extracted with a hot mxture (1:1) of ethyl acetate and

chl or of or /8% pf preumetsrtdigh a smal | pad of silica, and concentrated to
give the crude product. Flash chromatography on silica eluting with
chloroformgave 4.0 g (71% of the title conpound as colorless oil, which

acet at of G OTUR IO MuP, CHICES 'S 5 et e s o6, o frd JHGY e 4
H, 4.39 ¢dg ¢, TH§ 7.58 (210, 2238 SH)IML6 (m, 1H), 7.03 (m, 1H), 6.50 (t,
1H), 4.92 (s, 1H), 4.89 (m, 1H), 4.55-4.45 (m, 2H), 4.38 (broad, 1H), 4.2-
10 4.1 (fn, 3H), 4.00 (s, 3H), 3.73 (m, 1H), 2.69 (m, 1H), 2.44 (m, 1H), 0.97
(m, 2H), 0.02 (s, 9H) | '

(ix) Ph(3-C1)(5-OCHF;)-(R)CH(OH)C(O)-Aze-NH—CHz—((Z-methoxy-

amidino)-5-pyndinyl)
15 Ph(3-Cl)(S-OCHFZ)-(R)CH(OH)C(O)—Aze-NH-CHz-(Z-(methoxyamino(tri-
methylsilylethylimino)methyl)-5-pyridinyl) (44 mg, 0.069 mmol; see step

(viil) above) was dissolved in 2 mL of TFA and allowed to react for 1 h.
The TFA was evaporated and the residue was partitioned between EtOAc
and aqueous sodium bicarbonate. The aqueous layer was extracted with
20 EtOAc and the combined organic phase was washed with water, dried

(N2,S0O,) and evaporated. Yield: 30 mg (88%). Purity: >95%.

'H NMR (500 MHz, CDCl;) § 8.44 (m, 1H), 8.03 (bt, 1H), 7.91 (m, 1H),

7.60 (m, 1H), 7.19 (m, 1H), 7.13 (m, 1H), 7.00 (m, 1H), 6.52 (t, 1H), 5.6-
25 5.45 (broad, 2H), 4.90 (s, 1H), 4.89 (m, 1H), 4.55-4.4 (m, 2H), 4.27 (broad,

1H), 4.12 (m, 1H), 3.92 (s, 3 H), 2.68 (m, 1H), 2.41 (m, 1H)

BC.NMR (100 MHz; CDCl;): (carbonyl and/or amidine carbons) 8 173.0,

170.9, 152.6 |

APCI-MS: (M + 1) = 498/500 m/z
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25 13C NWR (750 MHz, DwsO-d6) S 170.4, 160.3, 155.8, 115.2, 106.9, 80.0,
46.3, 28.1 APCI-M5: (M+ 1) = 235 mz 30 2 9 RUG 2005 WD 02/ 44145 25 AUG 2005
PCT/ SEOL/ 02657 149 (iv) Boc- Aze- NH CH2- ((5-cyano)-2-pyri m di nyl)

Boc- NH- OM2-0gB4@§ano) - 2-pyrimdine (1.14 g, 4.87 miol; scRCBIEM/OEGEST)

above) was dissolved in 50 nL of EtQAc _saturated with HCI(g) and allowed to
react for 1 Ii and concentrated. The idsi due was dissolved in 20 5 nL of DWF
and cooled in an ice bath. D isopropylethyl amne (3.5 nL, 0.020 nol),

Boc- Aze- OFEfamPR 3 5.37 mol ) and HATU (2.80 g, 5.38 nmol) were added and
the reaction mxture was stirred at roomtenperature overnight. The sol vent
was evaporBit(@eCRadQCHF pr @ CH QECHN)-Aze dHY Ho fif epamidinioy-@-RPLC usi ng
CH3CN: 0.1 M NH4QAc_(40:60). The acetonitrile 1o was evaporated and the
aqueous | m dxtracted three times with EtOAc. The conbined or gani c

| ayer was dried (MgSO4) and evaporaqted. Yield: 1.12 g (72% 'H NWVR (400
MHz, CDC13) 6 8.95 (s, 2H), 482 (% 2ﬁl),'4.74 (m 1H), 3.95 15 (m IH),
3.84 (m 1H), 2.6-2.4 (m 2H)] 1.47>¢sN 9H) N==\v) NH

Boc- Aze- NH- CH2- ((5- ami ) - rigdin < sol uti on of

Boc- Aze- NH CH2- ((5-cyano) - 2- pyrifm &i nyl) ( 83/, 226 mol; see step (iv)
above), N acetylcysteine (0.43 .6 mol ) "and 20 Nitaroni um acet at e (0.60
g, 7.8 mol) in 10 nL ofgmetRanol was heated at 60C under nitrogen for 2
days. The sol vent was ev&ported and the crude material was purified by
preparative RPLC usi pg ] bl—ﬁ-j CH3CN: 0. | M NH4QAc (5:95 to 100:0). The
fractions of interest were 2 ‘

5
(i) 2-Amino-2-iminoethylcarbamate*AcOH

N-Boc-aminoacetonitrile (40.2 g, 257.4 mmol) and N-acétylcysteine (42.0
g, 257.4 mmol) were dissolved in methanol (300 mL) at 60°C and ammonia
was passed through for 18 h. The solvent was removed in vacuo. After ion
10 exchange chromatography (Amberlite IRA-400 (AcOH)) and
recrystallisation from acetone, 284 g (53%) of the sub-title compound was

-

obtained as a white solid.

‘H NMR (300 MHz, CD;OD) 8 4.41 (t, J = 4.9 Hz, 1H), 4.01 (s, 2H), 2.91
15 (d,J="5.0Hz, 2H), 2.01 (s, 3H), 1.46 (s, SH)

(11) 1,3-Bis(dimethylamino)-Z—cyanotrimethiniurh perchlorate
A. solution of 3-dimethylaminoacrylonitrile (25.0 g, 260.0 mmol) in
chloroform (75 mL) was added dropwise to a solution of
20 (chloromethylene)dimethylammonium chloride (50.0 g, 390.1 mmol) in
chloroform (175 mL} at 0°C. The reaction mixture was stirred an additional
2 h at 0°C, then allowed to warm to room temperature overnight, then
subsequently heated for 8 h under reflux. The solvent was removed in
vacuo. The residue was added to a mixture of sodium perchlorate (110 g,

25 0.898 mmol) in water (150 mL) and ethanol (300 mL). The mixture was



freeze dried to give 1.0 g (93% of the desired material. 25 'H NIVR (300

MHz, D20, signals obscured by the HDO signal) 5 9. 17 (s, 2H), &2 %@5
2H), 2.60 (m IH, 2.29 (m IH), 1.93 (s, 3H), 1.44 (s, 9H) 302 9 Y
WO 02/ 443 4h2R%1{sSEQ / 02657 150 (vi) B PCT/SE01/02657

oc- Aze- NH CH2- [ (5- (ami no(tri met hyl silyl ethyllmno)rrethyl)) 22°rimdin | To a
suspensi on of Boc-Aze- NH CH2- ((5-am di4Bo) - 2-pyrim dinyl) x HOAc (0.95 g,
2.41 mmol ; see step (v) above) in 50 nL of THE was added a 5 solution of

1e08 B RN Db SRR Sy BRI PRSP o (10
d h Th
Soncen g AL BRI S8 SO TR i, T

-dried (Noghf¥o] &ndigMapgrsa 2T EQ € ksl & B L ek
chr omat ogr aphed oncysll l'ica gtge@?m t cr)lept angBEt mgéo(frﬁﬁ%ﬁd %0 %l%rless

(90% . ' H ieBlds300 MHz, CDC13) 6 9.16 (s, 2H), 4.80 (d, 2H) 4.73 (m 1H),
4.26 {m 2H), 4.0-3.8 (m 2H), 2.6-2.4 (m 2H), ‘1.47 (s, 9H), 1.12 (m 2H),
0.07 55 (s, 9H) (vii)

Ph(3-C) (5- CH O - Aze- NH CH2- { ( 5- t

rre'ghyls?l(erB ’gf)ﬂ’ﬁﬁé)m(eﬂ;?/%))z p;l’lmdl nyl{( tam no(tri-

oyr i m ai nyH NCRAGH0 BER CRCTR B YT %0 U HE s ot ssol ved in 25

m. of Et QAc saturated with HCl(g) and allowed to react for 15 mn. The
sol vent was evaporated and the remai nder was dissolved in 4 ni of 'DW.

Ph( 3- Cl)(iiiWNH@lQ{ﬂc&ﬁ(@)Ddyﬁ&liaﬁﬁ g, 0.396 mmol; see
10 A mixture of t-butyl 2-amino-2-iminoethylcarbamate*AcOH (5.0 g, 23.8

mmol; see step (1) above) and 1,3-bis(dimethylamino)-2-cyanotrimethinium
perchlorate (6.0 g, 23.8. mmol; see step (ii) above) in pyridine (300 mL) was
 stirred under nitrogen at 70-75 °C for 16 h and then heated lunder reflux for
6 h. The mixture was cooled to room temperature and the solvent was
15 removed in vacuo. The residue was extracted with a hot mixture (1:1) of
ethyl acetate and chloroform, filtered through a sm;elll pad of silica, and
concentrated to give the crude product. Flash chromatography on silica
eluting with chloroform gave 4.0-g (71%) of the title compound as colorless
oil, which solidified upon standing.
20
mp: 86-87 °C
R¢=0.77 (silica, 3:2 Ethyl Acetate/Chloroform)
'H NMR (300 MHz, DMSO-ds) § 9.25 (s, 2H), 7.39 (bt, 1H), 439 (d, /=6
Hz, 2H), 1.38 (s, 9H).
25 °C NMR (750 MHz, DMSO-dy) 8 170.4, 160. 3 155.8, 115.2, 106. 9, 80.0,
46.3,28.1
APCI-MS: M+ 1)=235m/z
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Example 1 (viii) above), PyBOP (0.231 g, 0.444 rnnol) and diisopropyl ethyl 25
amne (0.208 g, 1.61 nmml) were added, and the mxture was stirred for 80
mn. The reaction mixture was poured into 100 nL of water and extrack&dUt 2005

three ti th Et OAc. The conbi ned organic | ayer was V\%}%ﬂz 1. brine,
dried (ﬁgggﬁ% and evaporated. The cr ude product was puri 0%5(’]?7
preparative RPLC using CH3CN: 0. 1M N c (1:1). Yield: 63 ng (26%. 30 2 U

AUG 20x5 WO 02/ 44145 PCT/ SEC]/02657 1 "H NWR (400 MHz, CDCI 3, mixture of
rotamers) 5 9.3 (broad, IH), 9.03 (s, 2H, m nor rotarrer) 9.00 (s, 2H, mmjor
rotaner), (8)2Bo¢wthza-NH-GH ok(5- cmmajgérpxnmlcbnylbr oad, IH, 7.80 (m 1H ninor

(m 2TH it ZN?%E%@% Shros2-8yimiion, (ks o Aol ab0 Ry e or
rz?'[??g?rl)(r%ﬁbﬁ w4af( %S?Qedzd' 350 g 9 l??tég% % rﬁlt&%i”{mth H(Erﬁéfr ot amer),
T A B RIS b 1 )

si | yl e§ hylkhlyigfadVER Byl )doolecd it fiide Mut. (RikopEnpyle®3t amiak (3sBenIst ep (Vii)

above) was dissolved in 0.5 nL of nethylene chloride and cooled in an ice
bat h. TFAO(@OnjolyeBoaddedOfhd]l OBeg,nd 3Tummaeipsarst HAEY {28066 Hi38 and 15
t hen concentrat ed. ‘The product was freeze-dried from wat er and

acet oni t r fIMBO )W@’ﬁdlddéé ang the prrmgion paixityrg - waspgoged af WG%DGWC CD30D,

m xture ?f r%:g ng nalr‘iﬂggﬁsr%%ggﬁa t h(f)the ﬁoéu% fﬁ-P& 2H) ,
7.4-7.1 "6 ] a or
rotaner), ng%ggpat Vo RPH)C {Ikx'ﬂg C%%CWHM I@HZQAQ:S )5 Th@oﬁccﬁ@ﬁxﬁ"ﬁ@r) 5. 20

(s, IH, rot ane H, ~maj or ro
| 10 was evaporated and the aqueous layer was extracted three times with

EtOAc. The combined organic layer was drnied (MgSQO,) and evaporated.
Yield: 1.12 g (72%).

'"H NMR (400 MHz, CDCly)  8.95 (s, 2H), 4.82 (d, 2H), 4.74 (m, 1H), 3.95
15 (m, 1H), 3.84 (m, 1H), 2.6-2.4 (m, 2H), 1.47 (s, 9H)

(v) Boc-Aze-NH-CH,-((5-amidino)-2-pyrimidinyl) x HOAc
A solution of Boc-Aze-NH-CH,-((5-cyano)-2-pyrimidinyl) (0.83 g, 2.6
mmol; see step (iv) above), N-acetylcysteine (0.43 g, 2.6 mmol) and

20 ammonium acetate (0.60 g, 7.8 mmol) in 10 mL of methanol was heated at
60°C under nitrogen for 2 days. The solvent was evaporated and the crude
material was purified by preparative RPLC wusing a gradient of
CH;CN:0.1M NH,OAc (5:95 to 100:0). The fractions of interest were
freeze dried to give 1.0 g (93%) of the desired material.

25 | ,

'H NMR (300 MHz, D,0, signals obscured by the HDO signal) 8§ 9. 17 (s,

2H), 4.1-3.9 (m, 2H), 2.60 (m, 1H), 2.29 (m, 1H), 1.93 (s, 3H), 1.44 (s, 9H)
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4.34 (m 1 H rotamer), 4.21 (m 1 H, .rotaner), 4.15-3.95 (m 2H,
rotamers), 2.73 (m 1H rotaner), 2.57 (m IH rotamer), 2.45-2.25 {mAuBkhoy
rotaners) 13C-NWR (100 MHz; CD30D): (carbonyl and/or am di ne carbons,

m xture w§oofyotanmers) 5 173.0, 172.6, 172.1, 171.0, 163dyspdipsgst VS (M +
1) = 469/471 mz 30 2 9 AUG 2005 WD 02/ 44145 PCT/ SEQJ/ 02657 152 Exanple 37

Ph(3- O ) (5- OCHF2) - (R) CH( OH) CO- Aze- NHI6B2- 5- met hox ami dino - 2-pyrim dinyl)
OHH ~NNNOW HOC- v -OCHF2 5 NH2 (i) Ph(3-d)(5

(et hoxysit o (| PoaR Bt eminolipmatiy iyl iming ety
(et hoxya@ﬁ';_%% 2 amino(taimethylsilylethylimmo)methyl 2A

suspensi opyveinilty3t Cl) (5- OCHF2) - (R) CH( OH) C( O) - Aze- NH- CH2- [ ( 5-

(am no(tr:p%e‘rﬁw‘sliﬁyl ethyl 1mno)nethyl))-2-pyrimdinyl] (40 ng, 0.065 10
mol ;  see Texasmpension\dfiBoaBareel)N Ha0H 0 fetrhidiiny)d2-@yyimidiayle x(BO2cng, 0. 40 -
mml) in 3 nL of acetonitrile was heated at 70C for 3 h. The m xture was
partiti oné@98eg.nedh mmdr seqsten OAL above) wmdfowmd. payEHFwaas eddedeted twice

o o ST S B T T el A0 P8 o
carbonate (1.0 g, 7.2 mmol} in 10 mL of water. The mixture was stirred for
24 h, concentrated and partitioned between water and methylene chloride.
The organic layer was washed twice with saturated aqueous sodium
bicarbonate, -dried (Na,SO,) and cvaporalted. The crude product was flash
10 chromatographed on silica gel with heptane:EtOAc (1:1). Yield: 1.04 g
(90%).

'H NMR (300 MHz, CDCl;) 8 9.16 (s, 2H), 4.80 (d, 2H), 4.73 (m, 1H), 4.26
(m, 2H), 4.0-3.8 (m, 2H), 2.6-2.4 (m, 2H), 1.47 (s, 9H), 1.12 (m, 2H), 0.07
15 (é, OH)
(vii) Ph(3—Cl)(S-OCHFg)u(R)CH(OH)C(O)-AZ&-NH-CH;-[(5-(amin0(tri-l
methylsilylethylimino)methyl))-2-pyrimidinyl]
Boc-Aze-NH-CH;-[(5-(amino(trimethylsilylethylimino)methyl))-2-
20 pyrimidinyl] (0.209 g, 0.437 mmol; see step (vi) above) was dissolved in 25

mL of EtOAc saturated with HCI(g) and allowed to react for 15 min. The

solvent was evaporated and the remainder was dissolved in 4 mL of DMF.
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)OH (0.100 g, 0.396 mmol; see
‘Example 1(viii) above), PyBOP (0.231 g, 0.444 mmol) and ditsopropylethyl
25 amine (0.208 g, 1.61 mmol) were added, and the mixture was stirred for 80
min. The_reactibn- mixture was poured into 100 mL of water and extracted
three times with EtOAc. The combined organic layer was washed with
brine, dried (Na,S0,) and evaporated. The crude product was purified by
preparative RPLC using CH;CN:0.1M NH;0Ac (1:1). Yield: 63 mg (26%).
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"H NMR (400 MHz, CDCl13, m xture of rotanmers) 5 8.76 (s 2H maj or rotaner),
8.70 (s, 2H, rotaner), 818 (m 1H), 7.62 (s, 1H), 7.4-6.9 (m 4H), 6.50
(bt, 1H), 5345(m 4H), 4.2-4.05 (m 3H), 3.96 (s, 3H), 368(m 1E)AUG 2005
2822vén}) , 2.1 (broad, 1H, 0.96 (m 2H), 0.01 (s, I:? g_

Ph( 3- O WSYHHUED) - (R) CH( OH) C(O) - Aze- NH- CH2- ((5-met ho - PCT/SE01/02657

am di no) - 2- pyrim di nyl) 1

Ph(3-Cl1) (5-OCHF2) - (RICH(OH) C(O) - Aze- I{IIEI-CHZ [ (5- (nethoxyarri no-
(trlrrethyllsHerthIlmno met hyl )) - Zpél‘lmdln|é g 0. 052 nmol ; see
25 step (i MMRE G/\bﬂ“w,l Bllyemixturoobraotamers)rie Hyﬂbén ciePilde(sand cool ed
in29 A 005 WD 02/ 4414 / SEQ) 1 02657 153 an th, TFA (2 nl) was
added anb%ﬁemm% [RamEsh S0 Aba2Ror MBI ERfamethe z@enwap@dor The

Purity: TOUBTCE F RS Ta00 ki D Bbob . AL %5*%%%)3%@5’ b, 3%91”2 obscul ed

b1 PRSI 5y g AT P, gyt

5.29 (M s, HLH mﬁy“roarfefa}me 2430((&11 1H, nﬁagbﬁm@tra)nerﬁ 420 4.4, (ml2Hy, et 3ner) ,
475455(m 2H), 4. | H rotamer), 4.1 IH, rotaner), 4.15-3.95

(m 2H, rb@a@rn,r&ﬂ) 3543(1881(-3 majer rpmm,ry,?zlsﬁn( §H)3H-|03r€maaﬁb,) 2.72 (m
IH, rotangr), 2.56 (m 1 H rotaner), 2.45-2.25 (m 2H, rotaners) 13 C NWR
(100 MHz; @Ibé@[ﬁH)(carbonyl and/ or am dine carbons, mxture of rotaners) 5
172. 8, 172 6, 172.1, 171.8, 167.8, 167.7, 155.1, 152.3, 152.1 APC-Ms: (M +
1) = 4991501 nm z 15 Exanple 38 Ph(3-CI)(5- OCHF2)-(R) CH( OH) C(O) - Aze- Pab( 3- F)

(viii) Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(0)-Aze-NH-CH,~((5-amidino)-2-
10 pynmidinyl) x TFA _ |

Ph(3-Cl)(5-OCHF;)-(R)CH{OH)C(0)-Aze-NH-CH;-[(5-(amino(trimethyl-

silylethylimino)methyl))-2—pyrimic_linyl] (21 mg, 0.034 mmol; see step (vit)

above) was dissolved in 0.5 mL of methylene chloride and cooled in an ice
bath. TFA (2 mL) was added and the mixture was stirred for 60 min and
15 then concentrated. The product was freeze-dried from water and

acetonitrile. Yield: 20 mg (100%). Purity: 100%.

'H NMR (400 MHz, CD;OD, mixture of rotamer signals obscured by the

HDO signal) § 9.08 (s, 2H), 7.4-7.1 (m, 3H), 6.88 (1, 1H, major rotamer),
20 6.85 (t, 1H, minor rotamer), 5.30 (m, |H, minor rotamer), 5.22 (s, 1H,

minor rotamer), 5.20 (s, 1H, major rotarﬁer), 4.73 (m, 1H, major rotamer),

4.34 (m, 1H, rotamer), 4.21 (m, 1H, rotamer), 4.15-3.95 (m, 2H, rotamers),

2.73 (m, 1H, rotamer), 2.57 (m, 1H, rotamer), 2.45-2.25 (m, 2H, rotamers)

| BC-NMR (100 MHz; CD;0D): (carb-onyl and/or amidine carbons, mixture

25 of rotamers) § 173.0, 172.6, 172.1, 171.0, 163 4.

APCI-MS: (M + 1) =469/471 m/z
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CISv -OCHF2 20 NH2 (i) 2-Fluoro-4-vinylbenzonitrile A solution of

4- brono- 2-fl uorobenzonitrile (4.92 g, 0.0246 nol), vinyltributyltirn§@Quyaos
g, 0.246 nol), and tetrakistriphenyl phosphine (0.67 g, 0.58 mmol) in 250 ni
of tolu 4 ef l uxed under nitrogen overnight. 25 The gl

evapor atagg()ig% J'the resi due was flash chromat ographed on 2 9%%%521%5 WO

02/ 44145 PCT/ SE01/ 02657 154 silica ggekpwi th heptane: CH2C12 (1:1) to pure
CH2Cl 2. A colourless oil was obtained that crystallised. Yield: 3.0 ¢

(82% . "H I\/Rq3 MHz, CDCI3) 6 7.56 (m 1H), 7.3-7.2 (m 2H), 6.69 (m
1H, 55 551(d IH) (ii) 2- Fluoro4hydroxyrrethylbenzonltrlle
Into a cog,lh 0Or ( 4

mml see was io0

" bubbl ed Qﬂ%(&%;g/h 29 g/ rrB) for 30 m n. Ar gon was subsequently bubbl ed:
t hrough t cess ozone. Sodi um borohydride (0.67 g, 0.0 18 nol) was

added and the cooling bath was r@nmoved. The m xture was stirred and all owed
to react for 1 h. The mxtife vvaMﬁporaNed and _d—lk(n‘, was added. The
m xture was extracteﬁa wcglwith i ethyl ethi t hie"I5 conbi ned et her
fraction was dried ( ude product crystallised.
%m 1H), 7.3-7.2 (m
uor obenzyl

Yield: 1.1 g (81 %.
2H),  4.79 (d, 2H 2.
nmet hanesul f onat e

20 (iii) 4-Cyano-3-f

Cl OCHF,
(1) Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(0)-Aze-NH-CH,-[(5-

- (methoxyamino-(trimethylsilylethylimino)methyl))-2-pyrimidinyl]
A suspension of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-NH-CH,-[(5-
(amino(trimethylsilylethylimino)methyl))-2-pyrimidinyl] (40 mg, 0.065

10 mmol; see Example 36(vii) above) and O-_methylhydroxyl amine (33 mg,
0.40 mmol) in 3 mL of acetonitrile was heated at 70°C for 3 h. The mixture
was partitioned between water and EtOAc. The aqueous layer was extracted
twice with EtOAc and the combined organic phase was washed with watcr,‘
dried (NaZSO;) and evaporated. Yield: 33 mg (79%).

15
'H NMR (400 MHz, CDCl;, mixture of rotamers) & 8.76 (s 2H, major
rotamer), 8.70 (s, 2H, rotamer), 8.18 (m, 1H), 7.62 (s, 1H), 7.4-6.9 (m, 4H),
6.50 (bt, 1H), 5.3-4.5 (m, 4H), 4.2-4.05 (m, 3H), 3.96 (s, 3H), 3.68 (m, 1H),
2.8-2.2 (m, 2H), 2.1 (broad, 1H), 0.96 (m, 2H), 0.01 (s, SH) |

o | .
(11) Ph(3-C1)(5-OCHFE)-(R)CH(OH)C(O)-AZC-NH-CH;—(( S5-methoxy-

amidino)-2-pyrimidinyl)
Ph(3-Cl)(5-OCHF2)-(R)CH(OH)C(O)-Aze~NH-C_H2~[(5-(methoxyamin0-
(trimethylsilylethylimino)methyl))-2-pyrimidinyl] (33 mg, 0.052 mmol, see

25 step (i) above) was dissolved in 0.5 imL of methylene chloride and cooled in



2- Fl uor o- 4- hydr oxynet hyl benzonitrile (1.3 g, 8.6 nmol; see step (ii) above)
was dissolved in 50 nL of CH2Cl 2 and cooled on an ice bath. Trieth 'KUG‘?[I[]S
(0.87 g, 8.6 rnnol) and net hanesul fonyl chloride (0.99 g, 8.7 25 Mo ? wer e
added. ANDaRM4dHrring for 1.5 h the reaction m xture was RPEEBEA/02641 h 1M
HCl. The organi c phase was dried (Na2SO4) and evaporated. The product could
be used without purification. Yield 4933 colourless oil: 1.8 g (92%. 2 9
AUG 2005 WD 021441-45 PCT/ SEQ /02657 155 "H NWMR (400 MHz, CDC13) S 7.66 (m
1H), 7.35-ah Rebmh.2fFA & #.)(Wwas 2dded and Bié rhiturHyvas sMired for 2 h and

4- Azi donet hyl - 2-f| uor obenzonitrile 5 To an ice cool ed sol ution of

4- cyano- 3-thkmocotemntsatedret Azee qubdustatveas( fr&zeg,driedd fooml ;watee snép (iii)
above) was added_sodi.um azi de éo. 80 g,. 0.012 nol). The m xture was stirred
over ni ght asgtPniide. pdaldedlimg 6860 Runbf 10R&ker -and extracted three times
with diethyl ether. The conbined ethereal phase was washed five tinmes with
wat er, dried (Na2SO4) and evaporated. io The crude col ourless oil could be

used wi.t ho t j fo ; - Y el de ‘ e 0 MHz,
CDC13) °S 7%?‘1\?% (lﬁ% b2, GBIOH r}?‘rﬁﬂ‘%k@f r%ﬁ%r-%ﬂﬁ"bﬁﬂf%\@ e
4- Am onet hyheys; IOPORLOH I 9 Sj ¥\ oride
di hydrat e (0?81551%?[928?%9%6%% Hr?lt%gﬁtg %]Eg’g%gf gﬁ??ﬁh’?‘ﬁmﬁﬁé?@h ng was
added thi aphaniolm( RED7 688 &, THolamands. 85 r(t.etHy ke@ine), (923 3en,g1H7. 17 mol ) .
Thereafter was added a solution of 4 20 azi donet hyl -2-fl uorobenzonitrile
(0.279 g, rotasErpnbl4 (sedHsretanidry) 5.20dse ) H, irntamérpdmis4.66 @oelbitril e.
After 1.5 h he_azi de s consunmed and the
443 {m. 18, rotamen), 415 {m, 18, Totamen), 4.15-3.95 (m, 2H, rotamers),
10 " 3.88 (s, 3H, rotamer), 3.86 (s, 3H, rotamer), 2.72 (m, 1H, rotamer), 2.56 (m,
1H, rotamer), 2.45-2.25 (m, 2H, rotamers) _
BC-NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons, mixture
of rotamers) & 172.8, 172.6, 172.1, 171.8, 167.8, 167.7, 155.1, 152.3, 152.1
APCI-MS: (M + 1) = 499/501 m/z
15
Example 38 _ ,
Ph(3-CI)(S-OCHF;)-(E)CH(OH)C(O)—Aze-Pab(3-F)

o F o
SR N ¢ NH
HO
N .
g NH,
cl OCHF,

20

(1) 2-Fluoro-4-vinylbenzonitrile

A solution of 4-bromo-2-fluorobenzonitnle (4.92 g, 0.0246 mol),
vinyltributyltin (0.78 g, 0.246 mol), and tetrakistriphenylphosphine (0.67 g,
~ 0.58 mmol) in 250 mL of toluene was refluxed under nitrogen overnight.

25 The solvent was evaporated and the residue was flash chromatographed on



sol vent was evaporated. The residue was di ssolved in nethylene chloride and
washed three tines with 2M NaOH. The organi ¢ phase was extracted t QiScowilth-
1M HC1. The conbi ned aci di ¢ aqueous phase was washed with 25 mnet hyl ene
chlorid en made al kaline with 2M NaOH and extract ree times with
met hyl eﬁé)a‘lc}%f‘%‘?i de. The organi c phase was dried (Na2SO4) %Jﬁ%é@gﬁﬁzr ated to
give 0.172 g (729% of the desired subs4itle conpound which could be used

wi t hout purification. 29AUG005 WO 02/ 44145 PCT/ SEQ /02657 156 'H NVR (400
MHz, CDC13), 8 7.58 (m 1H), 7.3-7.2 (m 2H), 3,98 (s, 2H), 1.55-1.35 (broad,
2H) . (vi)St 3ﬁlzéflﬁhkma¥‘?if3ﬁzl€,3[2 41 dpytospurg %HzC@e éofeﬂlearlsﬁﬁ 625 of

ol ) artispinsg ekoutaliel Sorlt PR g2 st g o

4- am nonet hyl - 2-f| uorobenzonitrile (0.17 g, 0.81 nunol; see step (v) above)
and diiisopropylethyl amne (0.326 g, 2.53 nmol) in 7 nL of DV was added.
The resul'H NOMRABODIMMMTDSL) BrE86 QuerTH Y312 (ROMH)) 6160Re! 8kyr e. The

sol vent was evaporated and the product was purified by preparative RPLC
usi ng sSCH3GRE Od, 1N W48IAN, (19D 50) . Freeze-drying gave 0.237 g (74% of the
desired sub-title conpound. '"H NVR (300 MHz, CD3OD) 6 7.70 (m 1H),
7.35-7.25 (m 2H), 4.65-4.35 15 (m 3H), 4.0-3.85 (m 2H), 2.51 (m 1H),

2.19 (m ,1 .40 9 Vi .

Ph( 3- C1) ((beécééﬁfﬁﬁaibﬂ@ﬂ%&&w&- Ph(3-F, 4-CN)

Boc- Aze- g‘ﬁ@" - Ennd: CN)_~0 R 54 ; st gps (Vi above) was
di ssol ved | nQS‘g&(lrr%d gth:hOg:L @a?igtgﬁtgdﬂl\?mort%h&ﬁwgfpééfﬁ?ﬂ%oﬁr%%tél'cg)n was
stirred .miol; s¢@ diep (Brubos¥ppoUat@d, off TH IS Wntli HenL difmditaabl adsde and HATU
(0.152 g, 0.400 nmmol) were dissolyed in 5 nL of DW. That solution was
addedot o babblede ozomd €80 sih,t2%rg/of) Hot BAIouiE- Argon was subsequently

bubbled through to remove excess ozone. Sodium borohydride (0.67 g,

0.018 mol) was added and the cooling bath was removed. The mixture was
stirred and allowed to react for 1 h. The mixture was evaporated and 2M
HCI was added. The mixture was extractéd twice with diethyl ether and the
15 combined ether fraction was dned (NaZSC)4) and evaporated. The crude
product crystallised. Yield: 1.1 g (81%). .
'H NMR (300 MHz, CDCl;) 8§ 7.59 (m, 1H), 7.3-7.2 (m, 2H), 4.79 (d, 2H),
. 2.26 (t, 1H)
20

(1) 4-Cyano-3-fluorobenzyl methanesulfonate

2-Fluoro-4-hydroxymethylbenzonitrile (1.3 g, 8.6 mmol; see step (ii) above)
was dissolved in 50 mL of CH,Cl, and cooled on an ice bath.
Trethylamine (0.87 g, 8.6 rﬁmol) and methanesulfonyl chloride (0.99 g, 8.7
25 mmol) were added. After stirring for 1.5 h the reaction mixture was washed
with 1M HClL. The organic phase was dried (Na,SO,) and evaporated. The
product could be used without purification. Yield of a colourless oil: 1.8 g

(92%).



OCHF2)- (R CH OH)C(O OH (0.101 g, 0.400 mmol ; see Exanple 1(viii) above) in
5 mL of DMF. The reaction was stirred overni ght at anbient 25 tenpedk Altbel00
The sol vent was_evaporated and the product was purified b re})ar,ati ve RPLC
with VYHINF NHAOAC (50:50). Freeze-drying gave O. 130‘}1(3’%)57)?%63& t he
desired sub-title conpound. "H NWR I(_é)g)g) MHz, CD3CD mi xture of rotaners) 6
7.7-7.6 (m 1H), 7.35- 30 7.1 (m 5H),; 6.88 (t, 1H, rotaner), 6.86 (t, 1H,
rotamer), ,5.25-5.1 q()m | H 29AUGC6 WD 02/ 44145 PCT/ SEQL/ 02657 157 plus m nor
rotamer fr BMNMR (#00 MlzngDSrlot 81)66 tngbH)n-3347.3 gy @), PAbatfertl): 4. 6-4. 4
(m 2H), é(?ﬁ (EEIH, major rotanmer), 4.18 (m IH major rotaner), 4.07 (m
Il H mnor- ogsa )), 3.9 (m | H mnor rotaner), 2.70 (m IH, mnor
rotaner), 2.53 (m 1H, major rotaner), 2.29 (m 1H, major 5 rotaner), 2.16
(m -1H, mnor rotaner) (viii) Ph(3-d) 55-0CHF2)-(R)CH(OH) C(O) - Aze- Pab(3-F)
Ph(3-Q ) ( $/9id6REAN NG rohenitAlH2- P(3-F, 4- Q) (0.130 g, 0.278
mol ; see ste ed in 80 nL of ethanol 1o saturated
wi th HC1( o an ickheooted solutionast 4lclyaned- floorobantylanettmmesulfenge(aBur e

overni ght. The sol vent was evaporated and the residue was re- dissolved in

100 i of get/Hamonok searsigr §illi ate vHa\a§) addedesadiamt azde @S0 &) Pdddd t o
d sl t t t for .two days. The, .t t i sed
D0 E00 anlie THeEENH SARHATHOY Ol GHien potad 50 TG Teb it fng |-
terial : t - . . t
bur 11 oa (eGP LEREANLPSIRE: KA ol RIARDT ThE CompiREa RERALET T,
title CO”EHWW% WisheliGie Sithds with WiRr (8984 wzswamréoabufa@e@f rot amers)
5 7.65-7.6 (m IH), 7.4 20 7.3 (m 3H), 7.25-7.1 (m 2H), 7.15-6.7 (m 1H),

525- 510 (The tirtighd uslourdiesooil ropuddrbe wid hiehdwl fucthengupfichtod, WieBl:(m 1H,
maj or rotaner é)artially . '
1.2 g (§7%). _ :

'H NMR (300 MHz, CDCl;) & 7.64 (m, 1H), 7.25-7.18 (m, 2H), 4.47 (s,
2H)

(v) 4-Aminomethyl-2-fluorobenzonitrile

To a suspension of stannous chloride dihydrate (0.45 g, 2.4 mmol) in 20gmL'

* of acetonitrile under stirring was added thiophenol (1.07 g, 9.7 mmol) and
triethylamine (0.726°g, 7.17 mmol). Thereafter was added a solution of 4-

20 azidomethyl-2-ﬂﬁorobenzonitrile (0.279 g, 1.58 mmol; see step (iv) above)
in a few mLs of acetonitrile. After 1.5 h, the azide was consumed and the
solvent was evaporated. The residue was dissolved in methylene chloride

and washed three times with 2M NaOH. The organic phase was extracted
twice with IM HCI. The combined acidic aqueo‘us‘ phase was washed with |

25 methylene chloride and then made alkaline with 2M NaOH and extracted
three times with methylene chlonde. The organic phase was dried (Na,SO,)

and evaporated to give 0.172 g (72%) of the desired sub-title compound

which could be used without purification.



hi dden by CD30H), 4.6-3.95 (m 4H), 2.69 (m 1H, mnor rotamer), 2.56 (m
1H, mejor rotamer), 2.28 (m 1H nmajor rotamer), 2.14 (m 1H m nor 29 AUG 7005
rotaner), 1.90 (s, 3H) 25 13C-NWR (100 MHz; CD30D): (carbonyl and/or am di ne
car bons,wgipstiue of rotanmers) 5 180. 6, 173 4, 173.1, 172p&psRA287 162. 3,
159.8 APCI-M5: (M + 1) = 485/487 rrltz 30 29AUG2005 WD 02/ 44145

PCT/ SEQ / 02657 158 Exarrpl e 39 Ph(3-a5p(5- OCHF2) (R)CH(OH) CC

0)- Aze-Pab(2,6-diF) . C'- -OCHF2 NH2 s (i)

2,6-Difluo I y Niat d'd _
(et byl sul 1 O COP M G (T s B o G b e £ 2001 e 1
100 i of 1ds3.1 ¥ upser2EEy gon and was cool ed to -78C. Butyllithiumin
hexane (16 nL 1.6 0.°0256 nol ) was added dropwise with stirring. The

m xture was stirred for 15 mn. Meanwhile, a solution of 3,4,5 io0
trifluorobenzonitrile (4.0 0.025 mml) in 100 nL of dry THE was cool ed
to -78C urddr Bagdbee-DECHn@h(3rfet-C) uti on was added through a cannula to

e lg‘%&ﬁé@s&iﬁé&ﬂ?&d FuaoReheat 8 per PERD L Aft@rﬁdfts dgﬁaabrh%ﬁé) fuas”
Te 15

Doveous. | S Yadbala BT o, P RN ARGF 3D AR RED Fori s,

ot 0% Paos IR v ya itshib MR 0N e meegapgl o 1ot

2.0 g (30%.
di ast er omefep, (v) above) and diiisopropylethyl amine (0.326 g, 2.53 mmol) in 7 mL

of DMF was added. The resulting solution was stirred overnight at room
10 temperature. The solvent was evaporated and the product was purified by

preparative RPLC using CH;CN:0.1M NH;OAc (50:50). Freeze-drying

gave 0.237 g (74%) of the desired sub-title compound. | |

'"H NMR (300 MHz, CD;0D) § 7.70 (m, 1H), 7.35-7.25 (m, 2H), 4.65-4.35
ts  (m, 3H), 4.0-3.85 (m, 2H), 2.51 (m, 1H), 2.19 (m, 1H), 1.40 (s, 9H) |

(vi1) Ph(3-C)(5-OCHF,)-(R)CH(OH)C(O)-Aze-NHCH,-Ph(3-F, 4-CN)
Boc-Aze-NHCH,-Ph(3-F, 4_-CN)'(0.118 g, 0.354 mmbli from step (vi)
above) was dissolved in 30 mL of EtOAc saturated with HCl(g). The

20 reaction was stirred. for 20 min and evaporated.  The resulting
dihydrochloride and HATU (0.152 g, 0.400 mmol) were dissolved in 5 mL
of DMF. That solution was added to an ice cooled solution of Ph(3-CI)(5-
OCHF,)-(R)CH(OH)C(O)OH (0.101 g, 0.400 mmol; see Example 1({viii)
above) in 5 mL of DMF. The reaction was stirred overnight at ambient

25 temperature. The solvent was evaporated and the product was purified by
preparative RPLC with CH;CN:0.1M NH,OAc (50:50). Freeze-drying
gave 0.130 g (77%) of the desired sub-title compound.

| 'H NMR (500 MHz, CD;0D mixture of rotamers) 8 7.7-7.6 (m, 1H), 7.35-
30 7.1 (m, 5H), 6.88 (t, 1H, rotamer), 6.86 (t, 1H, rotamer), 5.25-5.1 (m, 1H



20 4.91 (s, 1H, diasteromer), 2.88 (s, 3H, diasteroner), 2.52 (s, 3H,
diasterorrer) 2.49 (s, 3H diasteronmer), 2.34 (s, 3H, dlasterorrer) ZJSMBEZUUS

(broad, 1 F 25 2 9 AUG 2005 WD 02/ 44145 PCT/ 5E01/ 02657 1SQé I)!
2,6-Di f MBY%¥H44% or nyl benzonitrile 2, 6-Di fl uoro- 4] (net hyl EAF5OM)2557 met hy!
th| o) met hyl ] benzonitrile (2.17 g, lgg mol ; see step (i) above) was

dissolved in 90 nL of THE and 3.5 niL ~of concentrat ed sulfuric acid was
added. The mi xture was left at room5 tenperature for 3 days and
subsequenpius pa@oedratamer 450mithef follawing pEatondct4.8% {thy &dl,t imeger wi t h Et OAc

Sodi‘um bi 2&25%*;52#284#6d;§f>55r1¢2% Bﬁm%ﬁepz%; %ﬁé“eplabﬁ; A viel o
1.36 989 in E3C NWR
The s\ gnalotish chB? Tim ot SVt FeselebPonn L0 b i Pt 2o t no
expect ed gaupH @ﬂm%@trbe.ﬁﬁew 953tg}ﬁbé§8ilf§%ﬂoﬁ?go§a anbs i {fieaprder of 260

Hz and Hz Tespective corr to an i pso and ‘a neta’coupling

fromténe fdta@ene. léﬁ?ﬁBlH . HhihbRrdtdRRrMHz, CDC13) 3 10.35 (s, IH), 7.33 (m
2H) 15 (iii) 2, 6-Di fI uor o- 4- hydr oxynet hyl benzonitrile

2,6-Difluoro-4-fornyl benzonitrile (1.36 g, 8.13 nmol; see step (ii) above),

was di ssolved in 25 nlL _of net hanol and oI ed on an i ce bath. Sodi um
borohydrlﬁféul (ﬂéé@l@ﬁs @éﬂ : A A%

s with stirring and 20

" oei due v E@pﬁ?ﬁ@ﬁﬁaﬁ’s&ﬁ%@ﬁ'@CI{?ﬁﬁze- Pﬁ?ﬁ%@ﬁ%&%@ '

bi car bonag 973 The &t NGEealkp! AXHT abBve)"Rabess¥bilBs NRY %oamLe%tfsetﬁ&%wm

10 saturated with HCI(g). The mixture was allowed to react at room

temperature ovemnight. The solvent was evaporated and the residue was re-
dissolved in 100 mL of ethanol saturated with NH;(g). The reaction was
allowed to proceed slole at .room temperature for two days. The
temperature was raised to 50°C and the reaction continued for another 3

15 days. The starting material was consumed and the solvent was evaporated.
The product was purified by preparative RPLC and freeze-dried to give 17
mg (13%) of the title compound as its HOAc salt. ,

‘4 NMR (600 MHz, CD;0D mixture of rotamers) 6 7.65-7.6 (m, 1H), 7.4-
20 7.3 (m, 3H), 7.25-7.1 (m, 2H), 7.15-6.7 (m, 1H), 5.25-5.1 (m, 1H plus
minor rotamer of the following proton), 4.8 (m, lH, major rotamer partially
hidden by CD;OH), 4.6-3.95 (m, 4H), 2.69 (m, 1H, minor rotamer), 2.56
 (m, 1H, major rotamer), 2.28 (m, 1H, major rotamer), 2.14 (m, 1H, minor
rotamer), 1.90 (S, 3H)
25 PC-NMR (100 MHz: CD;0D): (carbony! and/or amidine carbons, mixture
of rotamers) 8 180.6, 173.4, 173.1, 172.9, 164.5, 162.3, 159.8
APCI-MS: (M + 1) = 485/487 m/z

30



bi carbonate and brine, dried (Na2SO4) and evaporated. The crude product
crystallised soon and could be used wi thout further purification. Y'Z@I g 005
1.24 25 g (90%. "H NWR (400 MHz, CDCI3) S 7.24 (m 2H), 4.81 (s, 2H), 2.10
(broad, woph89s2 9 AUG 2005 WO 02/ 44145 PCT/ SE01/ 02657 I8 4ddoYhze57

4- Cyano- 2, 6-di fl uor obenzyl net hanesul fonate To an ice cool ed sol ution of

2, 6-di fl uoro-4- hydroxynet hyl benzonititge (1.24 g, 7.32 mvol; see step (iii)
above) and net hanesul fonyl chloride (0.93 g, 81 mml) in 60 nL of

nmet hyl ene | onj was added triethylamne (0.81 5 g, 8 1 nmol) with
stirring. Mh at 0C, the.m xture was washed twice wth IMHC and

once with K docqﬂ:' \ VAR _ product could be used
wi t hout f uHIES, 2 : ® , {‘HQ@T’% -ﬂ.j "H NWR (300 MHz, CDC13) S
7.29 (m 2H), 5.33 (s, 2H), 3.07 &, 3H 1O (v)

4- Azi donet hyl - 2, 6-di f1 uor obeffzoni t Ni I.] A nmixture of

4-cyano- 2, 6-di f| uor obe ! hanesul f qnat

(iv) above) and sodiu e (O g, 0701 fn-10 nL of water and 20
m., of DMF was stirred at [foom tienperature we#ni gh 15 The resul tant was
arid extracted® three times with

subsequently poured into M\ wat er
di ethyl ether. The conbithereal phase was washed five tines with

N%.Sl nmol ; see step

wat er, dried (Na2SO4) and evdporated. A small sanple was, evaporated for
NMVR pur poses and t heCpfodué c@(sHaglised. The rest was evaporated
cautiously but not until conplete dryness. Yield (theoretically 20 1.26 Q)
was assuned to be al nost quantitative based on NVR and anal ytical HPLC. 'H
NVR (400 MHz, CDC13) 5 7.29 (m 2H), 4.46 (s, 2H)

s (1) 2,6-Difluoro-4[(methylsulfinyl){methylthio)methyl|benzonitrile

(Methylsulfinyl)(methylthio)methane (7.26g, 0.0584 mol) was dissolved in
100 mL of dry THF under argon and was cooled to —78°C. Butyllithium in
hexane (16 mL 1.6M, 0.0256 mol) was added dropwise with stirring. The
mixture was stired for 15 min. Meanwhile, a solution of 3,4,5-
10 trifluorobenzonitrile (4.0 g, 0.025 mmol) in 100 mL of dry THF was cooled
to -78°C under argon and the former solution was added through a cannula
to the latter solution over a period of 35 min. After 30 min, the cooling bath
was removed and when the reaction had reached room temperature it was
poured into 400 mL of water. The THF was evaporated and the remaining
15 aqueous layer was extracted three times with diethyl ether. The combined
ether phase was washed with water, dried (Na,SO,) and evaporated. Yield_:

2.0 g (30%).

'H_NMR (500 MHz, CDCl3) 8 7.4-7.25 (m, 2H), 5.01 (s, 1H, diasteromer),

20 491 (s, lH, diasteromer), 2.88 (s, 3H, diasteromer), 2.52 (s,- 3H,
diasteromer), 2.49 (s, 3H, diasteromer), 2.34 (s, 3H, diasteromer), 1.72
{broad, 1H)

25



25 (vi) 4-Am nonet hyl -2, 6-di fl uorobenzonitrile This reaction was carried out
according to the procedure described in J. Chem Res. (M (1992) 31p8AUFGlla
suspensi on of 520 ng of. 10% Pd/ C (50% noi sture) in 20 nL of water was
added a W@IUH#DA of sodium borohydride (0.834 g, 0.0221 Fr%T’)SE?W?Q{’)" m. of
wat er. Sonme gas evolution 30 resulteq

4- Azi donet hyl - 2, 6-di fl uorobenzoni tril 39(1 26 g, 6.49 mml see 2 9 AUG 2005
VO 02/ 4414 PCTI SEOL/ 026 7 161 step (v) above) was di ssol ved in 50 m. of THE
and added (i) IISeDemuﬂomforrﬁydbeﬂzemmumlan ice bath over 15 min. The mixture
was stirred for_4 whereafter 20 nL of 2M HCl was added and the m xture

Warsrb fil Ej erbf- thhmqglﬁ(r@thvisclﬁmﬁﬁ(n?hyktbloamthyl]bﬁaowntuvne nﬂﬂell'/(/vat&r and t he
5 E

%f)hai ] ﬁg ﬁfueoﬁmgaﬁfﬁg’f ABece) s feeev 5%@9%&?&5@33 é%ﬁifr. ce

(Na2Sony  Anelst gﬁ%&? a@?uwfeﬁgbd" "G 98364 0085 iR MR ' Cocia) s

7.20 (?] Zehpetile for cls%ufaggrﬁﬁﬁgpﬁgﬁ%” .11.n)c0 450 rﬁlL of water.

2,6-Difluoro- 4 tert- utox ca onyl a enzonitri sol ution of
4- ani nonetErttaction- thréd wipn@PevidpBiAd €olléw8dbargl the Zbritipkd cthemadt ep (Vi)
above) was dissolved in 50 nL of THE and di-tert-butyl 15 dicarbonate (1.14
g . 5.22 phesg was washetl teficd Mithwaqueidemdimmebicistiomate wad with forene, f or 3.5 h.
The THE was. evaporated and the residue was partitioned between water and
Etonc. TherAdAASOhged YaROWeshod 18A; de6 1 (3% THE@asIUATOf tBad wat or,
dried (Na2S and evanor es coul d sed t hout ,further
purl fi cah%‘ﬂn;lﬁré)l s %%aatd ?‘56&6” ggq%ﬂ#'\l (Sé@bal%m M@ Lé9C121 (m 2H),
4.95 (hrodrbohs) at 4647 SHnO8hivAEN the- SPebfed Bblpling pattern with two

coupling constants in the order of 260 Hz and 6.3 Hz resp'ectively

corresponding to an ipso and a meta couphing from the fluorine atoms.
'"H NMR (400 MHz, CDCl;) 8 10.35 (s, 1H), 7.33 (m, 2H)

(1i1) 2,6—Diﬂuoro-4-hydroxymethylbenzonitril'e

2,6-Difluoro-4-formylbenzonitrile (1.36 g, 8.13 mmol; see step (i) ab'(;ve),.
was dissolved in 25 mL of methanol and cooled on an ice bath. Sodium
borohydride (0.307 g, 8.12 mmol) was added in portions with stirming and
20  the reaction was left for 65 min. The solvent was evaporated and the
residue was partitioned between diethyl ether and aqueous sodium
bicarbonate. The ethereal layer was washed with more aqueous sodium
bicarbonate and brine, dried (NaZSO4) and evaporated. The crude product
crystallised soon and could be used without further punification. Yield: 1.24
25 g(90%).

'H NMR (400 MHz, CDCl3) § 7.24 (m, 2H), 4.81 (s, 2H), 2.10 (broad, 1H)

30



(viii) Boc-Pab(2,6-diF)(OH) 2s A m xture of

2, 6-df l uoro-4-tert-butoxycarbonyl am nomet hyl benzonitrile (1.38 g, 5 d@yg 005 -
nmol ; see step (vii) above), hydroxylam ne hydrochloride (1.08 g, 0.0155
mol ) and griethylamne (1.57 g, 0.0155 nol) in 20 niL of hanol. was
stirred V&{)"F%{J‘myterrper ature for 36 h. The sol vent was evgﬁgfsif”é%(’%?nd t he
resi due was partitioned between waterand net hyl ene 30 chloride. The organic
| ayer was washed with water, dried (NazSO4) and 2 9 AUG 2005 ' WD 02/ 44145
162 PCT/ SEQ /02657 evaporated. The product could be used w thout further
puri fi cat i(bn.4-Yvang-2,.6-difisorgbenzghmethangmmiomye Mz, CD30D) 6 7.14 (m 2H),

4.97 (broad, 1H)., 4.8 (broad, 4 .40 (broad, 2H), 43 (s, .9H) (ix)
Boc- Pab( 2,16 AiF)C ipoled o el | b SBLOR REOs R FREYtElE t he
procedur e cli ) I NS : th. ' 1998) 435 ;
Boc- Pab( 2,(g‘?gi %‘/?W%T%tggfegs(ixﬁf ﬂ%‘?)%geg}%@gﬂlgén@v%PTg%&%) , acetic
anhydri de ) N f 9 : 9 i e) in 100
mL )(;f acetglgg'lgﬁll;%&\)\ég&ﬁ?mg%%%?ge at Igﬂg?nw%s?aé%d;c%tgegléa{%é ﬁ?'g%’h)e m xture
was fikteged 1t resgRvidCelitimy. Aiffessdh Wt DRCe ke dv AVARM AL Bfice The
residue was freeze-dried fromacetonitrile and water and a few drops of

et hanol . Whth 4ib-HCl land1énqer odihc watey| dtidee (Nag®Oyi hhdudvapotitbér The ,
purification. Yield: 0.1. 49'8 (9999 . 1H NWR (400 MHz, CD30D) 5 7.45 (m 2H),
4.34 (s, pryductcould e ugd)withouufurther pyrficagonx )Y BéE- RAD (8% F) (Teoc) To a
sol ution of Boc-Pab(2,6-diF) x HOAc (1.56 g, 5.49 mmol; see step (ix)

above) in 100 nL of THE and 1 nL of water was added 2- .

'H NMR (300 MHz, CDCl3) 8 7.29 (m, 2H), 5.33 (s, 2H), 3.07 (s, 3H)

(v} 4-Azidomethyl-2,6-difluorobenzonitrile

A mixture of 4-cyano-2,6-difluorobenzy]l methanesulfonate (1.61 g, 6.51
mmol; see step (iv) above) and sodium azide (0.72 g, 0.0111 mol) in 10 mL

of water and 20 mL of DMF was stirred at room temperature overnight.
15 The resultant was subset;uently poured into 200 mL of water and extracted
three times with diethy! ether. The combined ethereal phase was washed
five times with water, dried (Na,SO,) and evaporated. A small sample was,
evaporated for NMR purposes and the product crystallised. The rest was
- evaporated cautiously but not until complete dryness. Yield (theoretically
20 1.26 g) was assumed to be almost quantitative based on NMR and analytical

- HPLC.
'H NMR (400 MHz, CDCl;) & 7.29 (m, 2H), 4.46 (s, 2H)

25 (v1) 4-Aminomethyl-2,6-difluorobenzonitrile

This reaction was carmied out according to the procedure described in J
Chem. Res. (M) (1992) 3128. To a suspension of 520 mg of 10% Pd/C
(50% moisture) in 20 mL of water was added a solution of sodium
borohydride (0.834 g, 0.0221 mol) in 20 mL of water. Some gas evolution

30 resulted. 4-Azidomethyl-2,6-difluorobenzonitrile (1.26 g, 6.49 mmol; see



(trinmethylsilyl)ethyl p-nitrophenyl carbonate (1.67 g, 5.89 nmmol). A

sol uti on of potassiumcarbonate (1.57 g, 0.0114 nol) in 20 mL of waf &rAlber0b
25 added dropwi se over 5 min. The m xture was stirred overnight. The THE
was evap¥Pat/dti+and the residue was partitioned between WECISEAHR6STret hyl ene
chl oride. The aqueous | ayer was ext\rAf ted with nethylene chloride and the
conbi ned organi c phase was washed t w t h aqueous sodi um bi carbonate,
dried (Na2SO4) and evaporated. Flash chromatography 2 9 AUG 2005 WO

021- 44145 sRET(WGEDbLVOR 6T di&dlved & 50 ealgdl THIEt indedded ed BhéOdquenud/ | gave
1.71 g (73% of pure conpound. 'H NVR (400 MHz, CDCI3) 6 7.43 (m 2H), 4.97
(broad, | mHKfurg, o apbicedenth @vezH)s mim4 The mirure 1wad sgistedofgr, 4 h,11 (m  2H),

ST el B AT AL T P S L
i HC1 . i - ] in, d . di | ved

M gy HepuBRC ek e C8ie Fab rirs®d it BRorR, Rares BB R ERE 0’ 550" 54
mol ), 5 Pyﬂ?{g%&&- gﬁejasg’wgs $PashBaLth %A@%ﬁﬁyswskag@tgfﬂl@ﬂé‘ﬁp(aﬁﬁé ne (1.158

g, 8.96 we added. The reaction m xture irred for 2 h and then

poured i nath33M NMaOH. BixaiRtioantrextimes twith nidtheldnendtontle Holfok¥e. The
conbi ned organi ¢ phase 15 was washed with brine, dried (Na2SO4) and

evapor at ednd Fhashmbeted negange pbhse ovasswhshed geth wiatdr, keprdaéa B0 (1: 3)
gave 1.097 (96% af _the desired conpound. '"H NMR (500 MHz, CDCl 3) 5 7.46.
(m 2H), an%svan%at@ﬁa Y3Fb4104§7zg(§0r%3)- 20 2H), 3.87 (m | H), 3.74 (m | H),
2.45-2.3 (m 2H), 1.40 (s, 9H), 1.10 (m 2H), 0.05 (s, 9H) (xii)

Ph(3-C1) (5- OCHFz) - (R2CH( OH) ({ O} - Aze-Pab( 2, 6- di F) { Teoc}

10 'H NMR (400 MHz, CDCl;) § 7.20 (m, 2H), 3.96 (s, 2H), 1.51 (broad, 2H)

{vii) 2,6-Difluoro-4-tert-butoxycarbonylaminomethylbenzonitrile |
A solution of 4-aminomethy1-2,6—diﬂuorobénzonitri1e (0.876 g, 5.21 mmol;
see step (vi) above) was dissolved in 50 mL of THF and di-tert-butyl
15 dicarbonate .(1.14 g, 5.22 mmol) in 10 mL of THF was added. The mixture
was stirred for 3.5 h. The THF was evaporated and the residue was
partitioned between water and EtOAc. The organic layer was washed tl:u'cc‘
times with 0.5 M HCI and water, dried (Na,S0,4) and evaporated. The
product could be used without further purification. Yield: 1.38 g (99%).
20 ,
'‘H NMR (300 MHz, CDCl3) 6 7.21 (m,2H), 4.95 (broad, 1H), 4.43 (broad,
2H), 1.52 (s; 9H) |

(viii) Boc-Pab(2,6-diF)(OH)

25 A muxture of 2,6-difluoro-4-tert-butoxycarbonylaminomethylbenzonitrile

(1.38 g, 5.16 mmol; see step (vii)} above), hydroxylamine hydrochloride
(1.08 g, 0.0155 mol) and triethylamine (1.57 g, 0.0155 mol) in 20 mL of
ethanol was stired at room temperafure for 36 h. The solvent was
evaporatéd and the residue was partitioned between water and methylene

30 chlonde. The organic layer was washed with water, dried (Na,SO,) and



Boc- Aze- Pab( 2, 6-di F) (Teoc) (0.256 g, 0.500 mmol; see step (xi) above) 25 was
di ssolved in 20 nL of EtOAc saturated with HCI(g). The mixture was 3 @eft6 200% -
10 min. and evaporated and dissolved in 5 nL of DMF. Ph(3-d)(5-

OCHF2) - (RbeHG C(O OH (0.120 g, 0.475 rnnol; see Exanpl epclflgtdll,%ﬁ.,above),
PyBOP (0.263 g, 0.498 mmol) and |l astly diisopropyl ethyl am ne . 245 g,
1.89 mvpl were added. The reaction mgure was stirred for 2 h 30 and t hen
poured into 350 niL of vvater and extracted three times with 2 9 AUG 2005 WO
02/ 44145 PCT/5E 0265 4 Et +.The copbin ani ase washed
with brine® 3P4 S%A ?%5 ta??é%‘g\;’gﬂﬁ% ouﬁﬁﬂgﬁe‘gﬂi’”ﬁ}ﬁﬁgg ay\ﬂlsdon silica
gel with ﬁ_‘z@g\%éggg%e 0. 184 g (60% of the desired sub- t|tIe conmpound. 5 'H
NVR (400 , , mxture of rotaners) 5 7.55-7.45 (m 2H), 7.32 (m 1H,
mej or rotamer), 7.27 (m 1H, mnor rotaner), 7.2-7.1 (m 2H), 6.90 (t, IH, .
maj or rotarrer) 6.86 (t, 1H, mnor rotaner), 5.15 (s, IH major rotamner),
5.12 (m 1H Wﬁbr(SO&tMrﬁz)C[EOIB) Gs7. lﬂl—(mmZH)) 49f7aﬁmo}1d 4H)? 4.84n 1H,

maj or rotamer), m 1H nmejor rotamer), 10 4.24 (m
or) < 455 (brad PEDRABHFALAED) 145 GO I H mhor rotamer). 3.95 (m
H mnor-rotaner), 2.62 (m | H ninor rotamer), 2.48 (m | H - major
rotamer), 2.22 (m | H nmajor rotaner), 2.1 0 (m | H mnor rotaner), 1.07

(m 2H), §7§6§P§%@ E@Eﬁéﬁgﬂ?h(g a)(5-0CCHF2)- (R CH O C -
O - Aze- Pa F2) - (R) CH(OH) C( O - Aze- Pab( 2, 6- di F)(Teoc)

(81 ny, OrHig feddtin vecsirRRl Out | dccaRINYE o ViR t@@ea!u\‘schésengeé

net hyl ene chloride and cool ed on an ice bath 3 n) was . ded and the

reacti on Jwdkink ef talf SyntB5 Gomon. D@WM@S\A@SB&MM&&F&)@HN& mg; due was
freeze 20 dried fromwater and acetonitrile. The crude product was purified

by prigparal’ mnablseevitem (O @bayel Magtis arhydestes®). 410 Hroodidamed) my
and 442 mg of 10% Pd/C (50% moisture) in 100 mL of acetic acid was

hydrogenated at 5 atm pressure for 3.5 h. The mixture was filtered through
Celite, rinsed with ethanol and evaporated. The residue was freeze-dried
from acetonitrile and water and a few drops of ethanol. The sub-title

15 product could be used without further purification. Yield: 0.1.49 g (99%).

'"H NMR (400 MHz, CD;0D) & 7.45 (m, 2H), 4.34 (s, 2H), 1.90 (s, 3H),
140 (s, 9H) | -

20 (x) Boc-Pab(2,6-diF)(Teoc) 7
To a solution of Boc-Pab(2,6-diF) x HOAc (1.56 g, 5.49 mmol; see step (i:{)'
above) in 100 mL of THF and 1 mL of water was added 2-

(trimethylsilylethy! p-nitrophenyl carbonate (1.67 g, 5.89 mmol). A
solution of potassium carbonate (1.57 g, 0.0114 mbl) in 20 mL of water was
25 added dropwise over 5 min. The mixture was stirred overnight. The THF
was evaporated and the residue was partitioned between water and
methylene chloride. The aqueous layer was extracted with methylene
chloride and the combined organic phase was washed twice with aqucous‘

sodium bicarbonate, dried (Na,SO,) and evaporated. Flash chromatography



(55% of the title conpound as its HOAc salt, purity: 99% 'H NWVR (400 Mz,
CD30D m xture of rotaners) 6 7.5-7.4 (m 2H) 7.32 25 (m 1H, ngj OFZQAUGZDGS
rotaner), 7.28 (m 1H, minor rotaner), 7.2-7.1 (m 3H 6.90 (t, 1H nmjor

r ot aner )wo®28€4¢t, mnor rotaner), 5.15 (s, 1H maj or r OtPAMEEP}/02657 14 (m |
H mnor rotaner), 5.07 (s, | H mnor rotanmer), 4.72 (m 1H  ngjor
rotamer), 4.65-4.45 (m 2H), 4.30 (m63H rmmjor rotamer), 4.16 (m 1H

maj or rotamer), 4.03 (m 1H mnor rotanmer), 3.95 (m 1H, mnor 2 9 AUG 2005
WO 02/ 4414, SR $80 mmz%éﬁé/m@mm /1282 (171! F(73%C)nwf p@tcaner), 2.48
(m | H nmajor rotaner 1H, maj or rotarrer% 1H, m nor

r ot anmer), cbn&ﬂ)v.(nsi 3H) 13C- NMWR (75 MHz; CD30D): (carbonyl and/or am di ne
carbons, m xture of rotaners) 8 171.9, 171.2, 165.0, 162.8, 160.4 5

APCl -MS: (M + 1) = 503/505 mz. Exanple 40 Ph 3-C

R el %o%aﬂea A i of )
I (S U B et R AN B (O, 0 0 8??d2“?lso

ng, 0.60 nmmol) in 4 nL of acetonitrile was heated at 70C for 3 h. The

sol vent was evaporated and the residue was partitioned between water and
Et OAc. ThexiagqBeouszd-Ryle(2, M )(Bedd)act ed twi ce wi th Et OAc and t he conbi ned
organi ¢ phase was washed with water, dried (Na2SO4) and evaporated. The

product. cEwcdPHH2ifdi)(Bepali (1HAR & u2-BRemmel i Seecatepofk) ¥heve): B8 ng (879 .
dissolved in 50 mL of EtOAc saturated with HCI(g). The mixture was left

10 for 10 min., evaporated and dissolved in 18 mL of DMF, and then cooled on
an ice bath. Boc-Aze-OH (0.450 g, 2.24 mmol), PyBOP (1.24 g, 2.35
mmol) and lastly diisopropylethyl amine (1.158 g, 8.96 mmol) were added.
The reaction mixture was stirted for 2 h and then poured into 350 mL of
water and extraéted three times with EtOAc. The combined organic phase

15 was washed with bnne, drned (Na;SO,;} and evaporated. Flash
chromatography on silica gel with heptane:EtOAc (1:3) gave 1.097 g (9?%)

of the desired compound.

'H NMR (500 MHz, CDCly) § 7.46 (m, 2H), 4.65-4.5 (m, 3H), 4.23 (m,
20 2H), 3.87 (m, 1H), 3.74 (m, 1H), 2.45-2.3 (m, 2H), 1.40 (s, SH), 1.10 (m,
2H), 0.05 (s, 9H)

(xi1) Ph(3-CDH(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(Teoc)
Boc-Aze-Pab(2,6-diF)(Teoc) (0.256 g, 0.500 mmol; see step (xi) above)
25 was dissolved in 20 mL of EtOAc saturated with HCI(g). The mixture was
left for 10 min. and evaporated and dissolved in 5 mL of DMF. Ph(3-Cl)(5-
OCHF,)-(R)CH{OH)C(O)OH (0.120 g, 0.475 mmol; see Example 1(viii)
above), PyBOP (0.263 g, 0.498 mmol) and lastly diisopropjlethyl amine

(0.245 g, 1.89 mmol were added. The reaction mixture wzis stirred for 2 h

30 and then poured into 350 mL of water and extracted three times with



"H NVR (400 MHz, CDC13) 8 7.90 (bt, 1H), 7.46 (m 1H), 7.25-6.95 (m 5H),
6.51, t, IH, 4.88 (s, 1H), 4.83 (m 1H), 4.6-4.5 (m 2H), 4.4-3.9 (g Ayghics -
3 95 (s 3H), 3.63 (m 1H), 2.67 (m 1H), 2.38 (m 1H), 1.87 (broad, 5

, 0.01, s, 9H) 2 9 AU6 2005 WD 02/ 44145 2657 166
(. i) P\%“@*j‘?g OCHF2) - (R) CH(H)OH) C( O) - Aze- Pab( 2, 6- di F)(O\g&é&ﬁ%gs’g
Ph(3 A ) (5-0CHF2) - (R)CH(OH) C( O - Aze- Pab( 2, 6-di F) (Owe, Teoc) (58 ng, 0.086
nmol ; see step (i) above) was dissolved in 3 nL of TFA, cooled 5 on an ice

bath and all d foy 2 h.. The TFA t.h i d
i 5501 ved TR ad heTRambingal CESG b A8 Nk NESHED alrine, mﬁuéeigdfﬁm
bonat d t ed.

Freese.dr iSRS VR R e s LR BR PR EB 8?3:@%@%“6?%5%&% he titl
d. t 0 i 6 7.95 (bt, 1 7.2-7.

CPary - G5 0284 £g0s) B b3 QMikeli N8 Migeoriflodeld) © - 02 B°0n (3l

4.6-4.45 (m.2H), 4.29 (broad, 1H), 4.09 (m 1H), 3.89 (s, 3H), 3.69 (m

1H, 2.64 (m IH, 2.38 (m 1H, 1.85 (broad, 1H 15 1SC-NI\/R(100M—IZ :

CDCl 3) 5 ( CHr ORI (408dBHz,a6DI0R maxtbenof r6ta1ﬁ’a's)l_8 169-845161, QHAPCI - (M

+ 1 533/535 nml z Exanple 41 2

Ph(é d)(5- 1%;8192 ﬁémaaaﬂrgr?@?areem 9224@&%2{@% otamep), Z43-7.1 (m, 2H),

6.90 (t, 1H, major rotamer), 6.86 (t, 1H, minor rotamer), 5.15 (s, 1H,major

e
1.

rotamer), 5.12 (m, 1H, minor rotamer), 5.06 (s, 1H, minor rotamer), 4.72
(m, 1H, major rotamer), 4.6-4.45 (m, 2H), 4.30 (m, 1H, major rotamer),
10 4.24 (m, 2H), 4.13 (m, 1H, major rotamer), 4.04 (m, 1H, minor rotamer),
3.95 (m, 1H, minor rotamer), 2.62 (m, 1H, minor rotamer), 2.48 (m, 1H,
major rotamer), 2.22 (m, 1H, major rotamer), 2.10 (m, 1H, minor rotamer),

1.07 (m, 2H), 0.07 (m, 9H)

5 (xiii) Ph(3~Cl)(5-OCHFQ)-(R)CH(OI—_I)C(Q)-Aie-Pab(Z,G-diF)
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab(2,6-diF)(Teoc) (81 mg,

0.127 fnmol; see step (xii) above) was dissolved in 0.5 mL of methylene

chlonide -and cooled on an ice bath. TFA {3 mL) was added and the reaction
was left for 75 min. The TFA was evaporated and the residue was freeze

20 dried from water and acetonitrile. The crude product was puﬁficd by
preparative RPLC with CH;CN:0.1M NH,OAc (35:65) to produce 39 mg
(55%) of the title compound as its HOAc salt, purity: 99%.

'H NMR (400 MHz, CD;0D mixture of rotarnerS) 8 7.5-7.4 (m, 2H), 7.32
25 {m, 1H, major rotamer), 7.28 (m, 1H, minor rotamer), 7.2-7.1 (m, 3H) 6.50
(t, 1H, major rotamer), 6.86 (t, minor rotamer), 5.15 (s, 1H, major rotamer),
5.14 (m, 1H, minor rotamer)',: 5.07 (s, 1H, minor rotamer), 4.72 (m, 1H,
major rotamer), 4.65-4.45 (m, 2H), 4.30 (m, 1H, major rotamer), 4.16 (m,

1H, major rotamer), 4.03 (m, 1H, minor rotamer), 3.95 (m, 1H, minor



HO Cd' ' -OCHF2 NH2 (i) 2,5-Difluoro-4

(net hyl sul finyl) (nethyl t hi o) nmet hyl ] benzonitrile 79 AUB 2[}[)5
(Met hyl sul finyl) (methylthio)methane (3.16 g, 0.0255 nol) was dissolved in

50 nL ofwa@lny44THE under argon and then cooled to -78C ButpgdriSEbhowsrin 2 9
AUG 2005 WO 02/ 44145 PCT/ SEO1/ 02657 167 hexane (16 nL 1.6M 0.0256 nol) was
added dropwise with stirring. The mM&iure was stirred for 15 nin. Meanwhil e
a solution of 2,4,5- trifluorobenzonitrile (2.0 g; 0.013 nol) in 50 nL of

dry THE was; - n h 0 s added
through a caﬁ&ﬂ gd?go?%l tlﬁgqlngﬁ}gm%glgﬁf fzg‘ﬂgd @e?ﬁaq%gﬁ:ro%%?éﬂ% gz\r?]lan After
30 mn, the, tBomajer ddrer) 29 7r(@iOME dmamst x\&rt&next)hesse(Tcng)n had' reached room

tenperature it was ‘poured into 200 nL of water. The THE was evaporated and
the remi HMGMBRIEMEZ, SRyOMy ceshionyt apd/or lansdine cerbons, rhixturetdfy| et her .
The conbi ned et her phase was washed with water, dried (Na2SO4) and

evapor at etRtamges) 61b/ lcP.uldd %rkﬁ:ﬁjﬁ,tl@ &rieddt o crystal lise and coul d be used

as such in the ne 2.8 g (84%. "H NWR (500 MHz, CDCl1l3) 6
7.51-75.442'(P - -ﬁf’ajo‘b %35@& &ker), 7.39 (dd, 1H, minor diastereomer),

5.00 (s, 1H, mnor diastereoner), 4.92 (s, 1H, 15 major diastereoner), 2.59
(s, 3H, mnor diastereoner), 2.56 (s,. 1H, major diastereoner), 2.46 (s,

1H, - mnoExgg_n%g@@eoner) 2.40 (s, 1H, major diastereoner) (ii)
2,5-Diflu nyl benzonitrile 20" 2,5-'D fl uoro-4[ (et hyl

sul fi nyl ) Phé3-QyX $ IO CH RS- (RIQHNEDE YO{ DY-idlze - Fab(8,6-9iF )(OME)07 nol ; see step (i)
above) was dissolved ih 100 nL of THE and 6.5 g of concentrated sulfuric
acid was added. The m xture was |left at room

: I : N OMe
OCHF,

(1) Ph(3-CH)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(OMe,Teoc)”
A mixture of Ph(3-Cl)(5-OCHFz)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(Teoc)’
- (64 mg, 0.099 mmol; see Example 39(xii) above) and O-methyl

10

15 hydroxylamine hydrochloride (50 mg, 0.60 mmol) in 4 mL of acetonitrile
was heated at 70°C for 3 h. The solvent was evaporated and the residue
was partitioned between water and EtOAc.  The aqueous layer was
extracted twice with EtOAc and the combined organic phase was washed
with water, dried (Na;SO,) and evaporated. The product could be used

20 without further purification. Yield: 58 mg (87%).

'H NMR (400 MHz, CDCl3) § 7.90 (bt, 1H), 7.46 (m, 1H), 7.25-6.95 (m,

SH), 6.51, t, LH), 4.88 (s, 1H), 4.83 (m, 1H), 4.6-4.5 (m, 2H), 4.4-3.9 (m,

4H), 3.95 (s, 3H), 3.63 (m, 1H), 2.67 (m, 1H), 2.38 (m, 1H), 1.87 (broad,
25 1H), 0.98 (m, 2H), 0.01, s, 9H)



tenperature for 6 days and subsequently poured into 500 nL of water.
Extraction three times with diethyl ether foll owed and the conbi ned 2Z5AUG 2005 *
et hereal phase was washed several tines with water, dried (Na2SO4) and

evapor a i .crude product was flash chromat ographed ilica_gel using.
hept ane@&y}?é: 2). Yield: 1.2 g (67%. The position of %@54‘%@%? group
was established by use of 13C NMR Thggcarbon signals fromthe fluorinated
carbons at 160.1 and 158.4 respectively. were doublets and not 2 9 AUG 2005
WO 02/ 44145 PCT/ SE01/ 02657 168 quartets, which they would have been if the
fornyl group had been in the 2- position. '"H NWR (300 MHz, CDC13) 5 10. 36

(d, 1H), 7. : , H i | .
2,5-Df|ué}limm R R) =5 ’61 e For nyl benzonitrile
(3.60 g, _ )] g" - b1 )% di: i~y 50 of

met hanol Sr@gcgggﬁgco}?ﬁgn@gg{ a%{%(?@gé]%rga dggq%gmwd’g%é@%w , 0.0215
nol ) was afgefl086 npabl;iseastey (i) abbl ey wag dardlvkd ikiermlesf TFAN copked ef t - for 45
mn. Water (300 nmL) was added and thereafter carefully 2M HClL was added ‘
until &an aaiai wephhtheadaliaveddo radnt for Rthur dheviBBA exes eapdatelrand times with
di et hyl ether, .and  the cgnbi nﬁj et hereal phase was washed with water, dried
(Na2SO4) AT digselyed TRES Agte Thsr garic @yss var washgd dwaee W8 coul d be

e

iv) 4- Adi 4 2. To: ' | | uti
(), & o Ptk f e SRS e ey BRI 50,11
(iii) abovied tigadonpohade Pukitpng4%chl ori de

10 - .

'"H NMR (300 MHz, CDCl;) 8 7.95 (bt, 1H), 7.2-7.1 (m, 4H), 6.99 (m, 1H),

6.52 (t, LH), 4.88 (s, 1H), 4.85-4.75 (m, 3H), 4.6-4.45 (m, 2H), 4.29 (broad,

1H), 4.09 (m, 1H), 3.89 (s, 3H), 3.69 (m, 1H), 2.64 (m, 1H), 2.38 (m, 1H),

1.85 (broad, 1H) | '

15 C-NMR (100 MHz; CDCl;): (carbonyl and/or amidine carbons) & 172.1,
169.8, 151.9 '
APCI-MS: (M + 1) = 533/535 m/z

Example 41

20 Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,5-diF)
| o) F

Q N—-H NH

HO S
N
. \j NH,
F

cl OCHF,

(i) 2;S-Diﬂuoro-4[(methylsu1ﬁnyl)(methylthio)methyl]benzonitrile
(Methylsulfinyl)(methylthio)methane (3.16 g, 0.0255 mol) was dissolved in
25 50 mL of dry THF under argon and then cooled to —78°C. Butyllithium 1in




(2.21 g, 0.0192 nol) in 60 nL of nethylene chloride was added tri et hyl

amne (1.95 g, 0.0192 nol) with stirring. After 1.5 h at 0OC the mxtzz{g @@05
was washed with water, dried (Na2SO4) and evaporated. The product co

used wi WOWHA4Y t her purification. Yield: 4.5 g (99% . ' HAIWRNSHH VHz,
CDC13) 6 7.45-7.35 (m 2H), 5.32 (s, légl) 3.13 (s, 3H 30 2 9- AUb 2005 WO
02/ 44145 PCT/5E01/ 02657 169 (v) 4-Azidonet hyl -2, 5-di fl uorobenzonitrile A

m xture of 4-cyano-2,5-difluorobenzyl nmethanesul fonate (4.5 g, 0.0182 nol;
see step hiaxz)nea@lc&/m)L AreMs 0d)256 Al devag 2dded drop @ik with)stirring0 THe of wat er
and 40 nL of DMF was stirred at _roomtenperature for 2 h. It was 5
subsequenmly’t%@urﬂ@d |Sﬁﬂi§=d3(fOFrnl_5o1mlﬂateMW1@hr&c@@l@ltlphr@é 2i%®s with

Sacer dr g @B&&g% M -Blﬁ‘olaﬁ d %ﬁsa“’afeﬁﬁa mw@d Ced ¥“o§“| VR
[ T I

but pﬁif%ﬁ?&% RBS SRR A e OreE ST PR OUFSarLs Ry ough sgpnngla B3 aseuned

oo 5 635 12B4P G IiBh M 0ath B METaARY ARl ¥bGAl iFbSorind bhR (500 M

4- Ami omret Rk 'r@m'év%fddélowgﬁQﬁ@%&étﬁdrﬁhh& ré'iﬂh%dr%'t@:ﬂp&ﬁﬁﬁur‘éqﬁ W Rd out
according to the procedure described in J. Chem Res. (M (1992) 3128. To a

suspensi opowfeddaty RGO of L %% Ret.CTheSDMFnwas evamirated 261 tHe minaiaingr was added
a solution of sadium borohydride (0.779 g, 0.0206 nol) in 20 nL of water.
-Sorre gas aquaoysilayer vas griragtedsthrgs ameétwhdzetbyhﬁfhmorﬂwemhmedu le (1.00

f 20 ste b 60 THE d
Sided o THE BiRRoRES AR tih BRtetntred heROMHES A dporhadhe i 1ot for
1.5 hlo"‘heér'ﬁafetpﬁ'ﬁd&& mzrted to crystalh}se and_could be used as such in the next
step. Yield: 2.8 g (84%). '

'H NMR (500 MHz, CDCl;) § 7.51-7.44 (m, 2H, major diastereomer), 7.39
(dd, 1H, minor diastereomer), 5.00 (s, 1H, minor diastereomer), 4.92 (s, 1H,
15 major diastereomer), 2.59 (s, 3H, minor diastereomer), 2.56 (s, 1H, major
diastereomer), 2.46 (s, 1H, minor diastereomer), 2.40 (s, 1H, major

diasterecomer)

(i) 2,5-Diflucro-4-formylbenzonitrile
20 2,5-Difluoro-4[(methylsulfinyl)(methylthio)methyl]benzonitrile (2.8 g,
0.0107 mol; see step (i) above) was dissolved in 100 mL of THF and 6.5 g

of concentrated sulfuric acid was added. The mixture was left at room
temperature for 6 days and subsequently poured into 500 mL of water.
Extraction three times with diethyl ether followed and the combined
25  ethereal phase was washed several times with water, doed (Na,SO,4) and
evaporated. The crude product was flash chromatographed on silica gel
using heptane:EtOAc (8:2). Yield: 1.2 g (67%). The position of the formyl
group was established by use of 3C NMR. The carbon signals from the

fluorinated carbons at 160.1 and 158.4 respectively were doublets and not



of 2M HO was added and the m xture was filtered through Celite. The Celite,
was rinsed with nore water and the conbi ned aqueous phase was vvash lﬁ%ﬁ[m%
Et OAc and subsequently made al kaline with 2M- NaOH  Extraction three I mes
with megfhyhepgschl oride foll owed and the conbi ned organiged@ser048as washed .
with water, dried (Na2SO4) and evaporated. Yield: 0.47 g (54%. 'H NWVR (300
MHz, CDC13) S 7.39 (dd, 1H), 7.29 (dW8I1H), 3.99 (s, 2H), 30 1.45 (broad,
2H) 29AUGR2005 WO 02/ 4414-5 PCT/ SE01/ 02657 170 (vii)

2,5-Diflu t& hapi E t SN : ion of
4-am norreghgﬁ&§ hg&b#teg eﬂlz}%%tbr%%e :%%g?%&w Ir}ér%:b%ef‘ggg{é;% ep (vi)
above) angogtmﬁert but yl d| carbonate (0.60 g, 2.7 mol) in 10 5 nL of THE
was stirred overnight. The THE was evaporated and the residue was

partitioned between water and Et OAC The organic |layer was washed with
water, dried (Na2SO4) and_ evaporate product could be used w thout
furt her pdthM@a@ Hmlacm S7h0. éﬁ(sb.?b}al) 702 (dNNR), (Rod (ddilH)epa 3) 6
73572(m 2H) , 511(broadtr|plet 1H), 4.38 (d, 2H), 1.45 (s, 9H)
(viii)® Boc-Pab(2, 5 di F) (OH) A m xt ure of

25d|flu ) Ibenzonltrlle (0.70 g, 2.6
nmol ; see {]f 245 %It‘l ﬁ%’ﬂ?ﬁ'ﬁ ydrochloride (0.54 g, 7.8 mmol)

and tri eti‘ﬁ'-l@fﬂtﬂﬁoﬁﬂfc?&hfber?z&ﬁ‘ﬁ@'()} 60Ng, 1@0%5%0Pt§é%r‘s.%]\al\e‘(‘ﬁfab§&é)”ed at

roomtenperature for 6 It was theRn partitioned bet wat er and

met hyl enewahldissbbed ITIhEanIJemﬁJmelﬂmtmﬂ andscamied act ed ivé thath. mSiokdytrane chl ori de
and the conbi ned organic phase was washed with 20 water, dried (Na2SO»4) and
evapor at eeproffydrige 6&@&5 APt hanal} eersvaddeduin pomtionsavithstiring andon. Vi el d:

0.72 2 ( gtﬁ?e reaction was left for 45 min. Water (300 mL) was added and thereafter
carefully 2M HCl was added until an acidic pH was attained. The mixture
was extracted three times with diethyl ether, and the combined ethereal
phase was washed with water,‘ dried (Nezso.;) and evaporated. The crude
produet crystallised soon and could be used without further purification.

15 Yield: 3.1 g (85%).

'H NMR (300 MHz, CDCly) § 7.45 (dd, 1H), 7.30 (dd, 1H), 4.85 (s, 2H),
2.10 (broad, 1H) ' |

20 (1v) 4-Cyano-2,5-difluorobenzyl methanesulfonate

To an ice cooled solution of 2,5-difluoro-4-hydroxymethylbenzonitrile
(3.10 g, 0.0183 mol; see step (iti) above) and methanesu]fonyl chlonde
(2.21 g, 0.0192 mol) in 60 mL of methylene chloride was added triethyl
amine (1.95 g, 0.0192 mol) with stirring. After 1.5 h at O°C the mixture
25 was washed with water, dried (Na,S0,) and evaporated. The product could

be used without further purification. Yield: 4.5 g (99%).
'H NMR (300 MHz, CDCI;) § 7.45-7.35 (m, 2H), 5.32 (s, 2H), 3.13 (s, 3H)

30



"H NWMR (500 MHz, CD30OD) 6 7.27 (dd, 1H), 7.12 (dd, 1H), 4.29 (s, 2H, 1.47
(s, 9H) 25 (ix) Boc-Pab(2,5-diF) x HOAc This reaction was carried outg Aif 7005
according to the procedure described by Judkins et al, Synth. Comm (1998)
4351. BO¥OmaB{1255-di F) (OH) (0.70 g, 2.3 mmol; see step (RET/PEOI4BEVeE),
acetic anhydride (0.25 g, 2.4 mmol) 30 230 ng of 10% Pd/ C (50% noi st ure)
in 70 nL of acetic acid was S 2 9 A 005 WD 02/ 44145 PCT/ SEOL/ 02657 171
hydrogenated at 5 atm pressure for 2.5 h. The m xture was filtered through
Cel i te anqvpvapeidinesthy[FDS-diflsiototeenapaitfiteeze dried fromacetonitrile and
wat er. The product could be uséd w thout further purification in the next

step. YielA:mahge of ¢1yeny-2,5diffhowbernndomrthenceniomtes(473 49 Q.AH§2 1H), 7.31

dd, 1H), 4.33 , 2H)., 1.91 , 3H), 1.4 , 9 .
b, Pabl 2 M0l st Bieadey) aboved aad Sdiihazis Or0 g - Eab ol 1828 mL pfac (0. 80

0 22l 4 SR M RO R B RS 85 )
sol utign %bﬁ@m &S'Shr&a[rRQ’B%tOenﬁoo?Qv er and 'cledrﬂ-nerég thediyiipt er vas

added dr opw m Xxture was stirred overni ght. excess leoc reagent

was dest r@lmld%lbathéé THE cbirbind ethkieal phaddwheOvahednstveedlashis Wigar bonat e
(0.75 g) to the solution, letting it react for an additional 2 h. The THE

was evapomatad dared (NaeSOgsamdievaysraea:r tA simablesarhplenvean evaperatadhdomet hyl ene

chl oride. The aqueous Ia¥er was .extracted with nmethyl ene chloride and the
conbi ned NMR purposes and the product crystallised. The rest was evaporated

cautiously but not until complete dryness. Yield (theoretically 3.5 g) is

10 assumed to be almost quantitative based on NMR and aﬁalytical HPLC.
'H NMR (500 MHz, CDCL) & .38 (dd, 1H), 7.32 (dd, 1H), 4.54 (s, 2H)

(vi) 4-Aminomethyl-2, 5-difluorobenzonitrile

\s  This reaction was carried out according to the procedure described in J
Chem. Res. (M) (1992) 3128. To a suspension of 300 mg of 10% Pd/C
(50% moisture) in 20 mL lof Water was added a solution of ‘sodqium'
borohydride (0.779 g, 0.0206 mol) in 20 mL of water. Sdmé gas evolution

~ resulted. 4-Azidomethyll-'2,S-diﬂuorobenzonitrile (1.00 g, 5.15 mmol; from

20 step (v) above) was dissolved in 60 mL of THF and added to the aqueous
mixture on an ice bath. The mixture was stirred for 1.5 h whereafter 10 mL
of 2M HCIl was added and the mixture was ﬁltered through Celite. The
Celite was rinsed with more water and the combined 'aqueous phase was
washed with EtOAc and subsequently made alkaline with 2M " NaOH.

23 Extraction three times with methylene chloride followed and the combined
organic phase was washed with watér, dred (Na;SO,;) and evaporated.

Yield: 0.47 g (54%).

'H NMR (300 MHz, CDCl;) § 7.39 (dd, 1H), 7.29 (dd, 1H), 3.99 (s, 2H),
30 1.45 (broad, 2H)



organi ¢ phase was washed with water, dried (Na2SO4) and evaporated. 20 Fl ash
chr omat ogr aphy on silica gel with heptane: EtQAc (2:1) gave 0.72 g (Z/2%)5 &5 °
pure conpound. 'H NMR (400 MHz, CDCI3) 6 8.00 (dd, 1H), 7 15 (dd, 1H), 4.98
(broad, naflys6 (bd, 2H), 4.24 (m 2H), 1.45 (s, 9H), %% ,0,24—.}) 0.07 .
(s, 9H) %XI) H Pab( 2, 5-di F) (Teoc) x 2 HCI Boc-Pab(2, 5- d| ) oc) (0.38 g,

0.88 mmol ;. see step (x) above) was igpssolved in 50 nL of EtQAc saturated
with HC1(g). The m xture was |eft for 30 mn and evaporated. 30 2 9 AUG

2005 WD 02/ 44145 PCT/ SE01/ 02657 172 'H NMR (500 MHz, CD3OD) 6 7.75-7.6 (im
2H), 4.46 (m 2H), 4.3 (s, 2H), 1.15 (m 2H), 007(5 OH) (xii)

Boc: Aze- Pab2 o P AEAS) Sl Beitghy BBk h OB oo RAZe- O (0. 169 o

0.94 — ot T 1T€0C HCI—Co—oU 9—89—+1ol ; see step (XI)

above) ang, E’w%@an 694%%@%@1@@&%&0%%0&&1% $8Sy, agldeghmol.

dii sopropylethyl amne (0.49 g, 3.8 mmpl) and the M xtute was all owed to

react ovessd gthp (vfﬁmé)ovekaudtchmermmm iécarbonate d0i60 g , AT enmsl)smdiGim
bi carbonate and extracted io three tines with Et OAc. The conbi ned organic

phase wasmiagh&HFwvah stxmdeswermgbéd T@Na’&%ﬁmam@p@mpdra@dethc redides
SEiS”?Eﬁ%%%EE% Ve bgvsngvaltr apdFIOAS:: q?“g%ea%x%eéam%&%e?”f SOFM
dd, 1 1 4. 3.92
(5 )yt ald it @%a@({&ﬂ%oéte?@ﬂ Prljgyet Gyl e il % %04

(S 9H) without further purification. Yield: 0.71 g (97%).

-t

10 'H NMR (300 MHz, CDCL) & 7.35-7.2 (m, 2H), 5.11 (broad triplet, 1H),
4.38 (d, 2H), 1.45 (s, 9H)

(viii) Boc-Pab(2,5-diF)(OH)

A mixture of 2,5-difluoro-4-tert-butoxycarbonylaminomethylbenzonitrile

4 (0.70 g, 2.6 mmol; see step (vii) above), hydroxylamine hydrochloride (0.54
g, 7.8 mmol) and triethylamine (0.79 g, 7.8 mmol) in 10 mL of ethanolqwas
stirred at room temperature for 6 days. It was then partitioned between
water and methylene chloride. The aqueous layer was extracted ;,vith
methylene chloride and the combined or.galnic phase was washed with

20  water, dried (Na,S0Q,) and evaporated. The pfoduct could be used without
further purification. Yield: 0.72 g (92%).

'"H NMR (500 MHz, CD,0D) § 7.27 (dd, 1H), 7.12 (dd, 1H), 4.29 (s, 2H),
1.47 (s, 9H)
25 _
(ix) Boc-Pab(2,5-diF) x HOAc
This reaction was carried out according to the procedure described by
Judkins et al, Synth. Comm. (1998) 4351. Boc-Pab(2,5-diF)(OH) (0.70 g, .
2.3 mmol; see step (viii) above), acetic anhydride (0.25 g, 2.4 mmol) and
30 230 mg of 10% Pd/C (50% moisture) in 70 mL of acetic acid was




(xiii) H Aze-Pab(2,5-diF)(Teoc) x 2 HO 20 Boc- Aze-Pab(2,5-diF)(Teoc (Aﬂ %ﬁ
g, 0.49 mmol; see step (xii) above) was dissolved in 50 nL of EtOA 3 AUG 7005
saturated with HCl (g). The m xture was left for 30 mn. and evaporated. The
pr oduct W\ﬁﬁﬂwérd in the next step without further purifiPEISEOHO26Y] el d: 0. 23
g (97%. 25 'H NWR (400 Mz, CD3CD) B7. 59 (dd IH), 7.47 (dd, 1H), 115.14
(m "IH), 4.54 (m 2H), 4. 48 (m2H), 4115 (m H, 3.96 (m | H, 2.87 (m
| H, 2.56 (m 1H), 1.17 (m 2H), 0.05 (s, 9H) 30 2 9 AUb 2005 WD 02144145
PCTI SEQ / (hgﬂﬁ)geihiﬁd(ax iSvdtm pressure for 2.5 h. The mixture was filtered through -

Ph(3-Cl1) (5-0CHF2) - (R)CH(OH) C(0) - Aze- Pab(2 5-di F)éTeoc) To a sol ution of

Ph( 3- 0)(@6@@4 LV R TRIYH) @)rgsﬂdpc)\w gezg, dized draih;acetanimdampe | (viii)
above), H-Aze 47 mol; see step

i F) c) 2 CI 0..23 g,
(xiii) ab®A&§ gérﬁy‘%&ﬁt &g% uséd {*"fé‘lﬁifrp iGAtiogs Inpie @ added
dllsoprop qug,;l , 190 rrrml) and the m xture was stirred
overni ght)"( $ C@[‘?I@;%g 3 ‘poured into water and extracted three times
W th OAc. The conbi ned organi c phase was washed with water, dried
(Na2sSO4) and evapor at ed. Flash chromat ography on silica gel vvlth Et OAc gave
100 ‘nmg of Hm(sooammprcm@mcs m90(fddalI-E)Q793)1°/(dmrH{)‘ 14983 (QrEH) ot al yi el d:
0.13 g (41%. '"H NWR (400 MHz, CDCl 3) 6 9.80 (broad, 1H), 8.05 (bt, IH),
794(dd19|1+€):37HZd@ $;9H)H), 7.2-7.1 (m 2H), 7.02 (m | H, 6.54 (t, |
H, 493 (s, I H, 492 (m | H, 451 (m 2H), 4.28 (broad, IH), 4.23 (m

2H), 4.13 (m | H), 153.74 (m 1 H, 2.69 (m 1 H, 2.43 (m 1 H, 1.73
(broad, | J[_) . 11 (s, 9H) (xv) Ph(3-d)(5-0OCHF2)-(R) CH
o) 0 0} - A BatPabe faiitheoo)

Ph(3-{d ) (9o ACspeadit GEA-BA6Y, SesFPRUB A @.8D (T8 InBP 8 step

(ix) above) in 50 mL of THF was added 2-(trimethylsilyl)ethyl p-
nitrophenyl carbonate (0.85 g, 3.0 mmol). A solution of potassium

- carbonate (0.80 g, 5.8 mmol) in 10 mL of water was added dropwise. The
-mixture was stirred overnight. The excess Teoc reagent was destroyed by

15 addition of glycine (0.100 g) and potassium carbonate (0.75 g) to the
solution, létting it react for an additional 2 h. The THF was evaporated and

the residue was partitioned between water and methylene chloride. :I"her
aqueous layer was extracted with methylene chloride and the combined
organic phase was washed with water, dried (Na,SO,) and evaporated.

20 Flash chromatography on silica gel with heptane:EtOAc (2:1) gave 0.72 g

- (72%) of pure compound.

'"H NMR (400 MHz, CDCl;) & 8.00 (dd, 1H), 7.15 (dd, 1H), 4.98 (broad,
1H), 4.36 (bd, 2H), 4.24 (m, 2H), 1.45 (s, 9H), 1.12 (m, 2H), 0.07 (s, 9H)

(xi) H-Pab(2,5-diF)(Teoc) x 2 HCI
Boc-Pab(2,5-diF){Teoc) (0.38 g, 0.88 mmol; see step (x) -above) was
dissolved in 50 mL of EtOAc saturated with HCl(g). The mixture was left

for 30 min and evaporated.
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20 (0.093 mml ) of the pure fraction fromstep (xiv) above) was dissolved in
3 nL of TFA and left at roomtenperature for 1 h. The TFA was evap 9%@5’20[}5 '
and the residue was freeze-dried fromwater and acetonltrlle to produce 55
g (96%wah2ihigstitl e conpound as its TFA salt, purity: >99%RrAR 64.—,1 NI\/R (500 .
MHz, CD30D m xture of rotaners) 6 7.55-7.3 (m 3H), 7.2 7. % %

(t, 1H, major rotamer), 6.86 (t, IH 1genor rotaner), 5.22 (m I H mnor
rotarrer) 5.20 (s, | H, nmgjor rotaner), 5.13 (s, IH mnor rotaner), 4.80

m 1 et B GRE M= BT ST s Fd op B b 2 AR ot e

02/ 44145 Hg%@ﬁ%fg%@g?&?ﬂ.l .98 (m I'H mnor rotaner), 2.70 (m IH m nor

rot aner), mej or rotaner), 2.28 (m 1H, mmjor rotaner), 2.14
(m 1H, mnor rotaner) "C- NWR (75 MHz; CD30D): (carbonyl and/or am dine
carbons, m xture of rotanmers) S 173.0, 172.6, 172.1, 172.0, 162.4 5

APCl - MS: (M} Boc-AzBFRbEDS5- dufj(TdE»carrpl e 42 Ph(3 Cl)(5- OCHF2) - R
CH( OH) C(0) - Aze- Pab25d|F)& N}-~ Nove&ig{

Ph( 3- cﬁ)(ioomtzre Ry OHOTHP B)qc,é@é%lb(@l@s’dg,m(%vmnr@lac)l{ Abure of

oo ExampRU T path s b5, SRt schs teg i S o FHBGH ot 1 e (56

, 0.70 Th
Sl vent mhﬁbgrétﬁhﬁm‘ﬁﬁbﬂ??g h@f‘% Wéfﬂ Eopr i gmte or ana
Et OAc. Thep.agueosis mawsy aﬂ@&h@&hbagteed«asvmwwﬁ tRecat behgighentrmed organic

phase was washed with water, dried
resultant was then poured into aqueous sodlum bicarbonate and extracted

10 three times with EtOAc. The combined organic phase was washed with
water, dried (Na,SO4) and evaporated. Flash chromatography on silica gel
with heptane:EtOAc (3:7) gave a sufficiently pure compound Yield: 025 ¢
(48%).

15 'H NMR (500 MHz, CDCl;) & 7.98 (dd, 1H), 7.13 (dd, 1H), 4.69 (m, 1H),
4.53 (m, 2H), 422 (m, 2H), 3.92 (m, 1H), 3.79 (m, 1H), 2.55-2.35 (m, 2H),
1.44 (s, 9H), 1.11 (m, 2H), 0.06 (s, 9H)

(x111) H-Aze-Pab(2,5-diF){Teoc) x 2 HCI |
20 Boc-Aze-Pab(2,5-diF)}(Teoc) (0.25 g, 0.49 mmol; see step (xi1) above) was
dissolved in 50 mL of EtOAc saturated with HCI(g). The mixture was left

for 30 min. and evaporated. The product was used in the next step without

further purification. Yield: 0.23 g (97%).

25 'H NMR (400 MHz, CD;0D) & 7.59 (dd, 1H), 7.47 (dd, 1H), 05.14 (m,
1H), 4.54 (m, 2H), 4.48 (m,2H), 4.15 (m, 1H), 3.96 (m, 1H), 2.87 (m, 1H),
2.56 (m, 1H), 1.17 (m, 2H), 0.05 (s, 9H) '



(Na2SH4) and evaporated. The product could be used without further 20
purification. Yield: 35 ng (84%. 'H NVR (600 MHz, CDC13) b 7.99 (bt2 3 At 2005
7.72 (s, 7520 (M 1H 7.15-71(m||—|) 7.07 (dd, 1 mlH)

6. 53 (t“@@,‘ 14590 (s, 1H), 4.88 m IH) 4.48 (m 2H), ?‘?’%ﬂi’“i

3.95 (s, 3.67 (m 1H), 2.68 25 H, 2.41 (m | ,097(m 2H) |
0.07 (s, 9H) 2 9 AUG 2005 WO 02/ 4414 175 PCT/ SEQL/ 02657 (i)
Ph(3- Cl ) (5- OCHF2) - ( R) CH
Ph( 3- o)(éx 0. 052

ol see sl nmabC’z;mz@ng@zz@hﬁg AL, B 0,
vater and g o0 Leyke StE) S0 (AR Sholdig i Rop oo -(;‘“';H)y

7.15 v 5.
t2lc—)|) n 9(5'(’(?12%5@0 47 n%o( %ﬁ §te[b")(x1113 é@% EMU@F&BC%JSQ ZC’t%_DO 5, mﬁo?)m | H)

3.90 (s, uﬁﬂ-lﬁ),mB oT]DMﬁ »\Ias@ddeﬂ cﬁﬁ;o(:mpylleth&*l. ali?upﬂa'S(C( P45 IgH . Bk (75 MHz;
CDCl 3): (carbonyl and/or am dine carbons) S 173.0, 170.9, 152.6 t5 APCI - VB:
(M + 1) =2B3SBEXMre Wasaingse@ oygrnight. The resultant was poured into water

Eﬂgg g g E gn g%:te%l&g}% g[_qgcts,( b%‘ hﬁgg)gggg% rr&y%a organic phase was

Ph(3-C X
Exfatrrpl e)(l %‘%faé)cl)g}(a agr?t(j et@ﬁzﬁ% gﬁgl(e%ﬁ\&)r%é{%c}r Ocﬁﬁ%l’l%g%by n;,eeo. 54
ol ) ver gy disgob¥edith EO Ak @lveTtho nIch%fr@ AT Ba¥@n Shil (TREEALE a

(o 90%‘pure fraction. Total yield: 0.13 g (41%).

'H NMR (400 MHz, CDCl;) 8 9.80 (broad, 1H), 8.05 (bt, 1H), 7.94 (dd,
1H),7.20 (m, 1H), 7.2-7.1 (m, 2H), 7.02 (m, 1H), 6.54 (t, 1H), 4.93 (s, 1H),
491 (m, 1H), 4.51 (m, 2H), 4.28 (broad, IH); 4.23 (m, 2H), 4.13 (m, 1H),

15 3.74 (m, 1H), 2.69 (m, 1H), 2.43 (m, 1H), 1.73 (broad, 1H), 1.11 (m, 2H),
1.11 (s, 9H)

(xv) Ph(3-Cll)(S-OCHFg)-(R)CH(OH)_C(O)—Aze-Pab(Z,S-diF)
Ph(3-Cl)(5-OCHEF,)-(R)CH(OH)C(O)-Aze-Pab(2,5-diF)(Teoc) (60 mg

20 (0.093 mmol) of the pure fraction from step (xiv) abové) was dissolved in 3

mL of TFA and left at room temperature for 1 h. The TFA was evaporated
and the residue was freeze-dried from water and acetonitrile to produce 55

_ mg (96%) of the title compound as its TFA salt, purity: >99%.

25 'H NMR (500 MHz, CD;0D mixture of rotamers) & 7.55-7.3 (m, 3H), 7.2-
7.1 (m, 2H), 6.88 (t, 1H, major rotamer), 6.86 (t, 1H, minor rotamer), 5.22
(m, 1H, minor rotamer), 5.20 (s, 1H, major rotamer), 5.13 (s, IH, minor
rotamer), 4.80 (m, 1H, major rotamer), 4.6-4.45 (m, 2H), 436 (m, 1H,

-major rotamer), 4.19 (m, 1H, major rotamer), 4.07 (m, 1H, minor rotamer),



60C for 5 h. The solvent was evaporated. The residue . was 25
chromat ographed on silica gel, eluting with nethylene chloride: net harohyg 7005 -~
(95:5) to afford 55 ng (93% of the sub-title conmpound. ~H NVR (400 MHz;
CDClB) : s(bt, IH, 7.59 (bs, 1H), 7.47 (bd, IH), :
7.21 W?r@“ 14 (m |'H, 7.02 (m | H, 6.53 (t, |H),‘7Czi'.%%d’(‘@9‘57AUG 2005
WO 02/ 44145 PCT/ SE01/ 02657 176 (s, 1lHKyg4 4.86 (m 1H), 4.55-4.4 (m 2H),
4.25-4.1 (m 5H), 3.69 (m 1H, 2.66 (m | , 2.41 (m IH), 133(t 3H),

5 To an' i chOBRY b TPohFRmR.o2-&4) (b “;E%Eeémiegi%é% Y -LE?E?%ESE”
. T . (5

chi o1 de WBDULEGRfeD. 228 (ma L, S KulmBBD AR (T, il Bharnfl (1 P07 160
m nutes. The. NMP@(T?MM@SCPHOLFU géiarBéhﬂganHV@rpﬁhﬁﬁhé’%afﬁang mzﬂa?e bractions of

interest were pooled and fréeze-dried (2x yielding 2 o (47% of the
title conmetdisbrs) 5+H1MYR, (140%, N2:1, @D@QD)I@O:I aners: 6 7.59 (bd 2H), 7.35 (m
1H), 7.32 (bd, 2H), 7.25-7.1 (m "2H), '6.89 (t, 1H major rotaner), 6.86 (t,
1H, mi gor AP6i-¢MIﬁI()M+51)L85(O§/505 t/zmaj or rotanmer), 5.18 (m |H mnor
rotaner), 5.11 (s, 15 IH mnor rotaner), 4.77 (m IH, 4.5-4.3 (m 3H),
4.2-3.9 (m 3H, 2.67 (m IH mnor rotaner), 2.52 (m IH nmjor rotaner),
2.28 (m 1H, i rotaner), 2.15 (m | H mnor rotamer), 1.28 (t, 3H)

" 3C NWR ( 42CD30D) (carbonyl and/or am di ne carbons, rotanmers) b
172. 4, 17 : 3 20\ VS, f Yol A", 511 (M+ 1)}
Exanpl e 4 ] . : 25 (i)
Ph( 3- C1) ( 5- OCHF2) - (R)CH(C]—l)C(O) Aze Pab(ChPr Teoc)
R e) F
Q \—H N—OMe
HO /2
N
\j NH,
= .
Cl OCHF,

10

(i) Ph(3-CD)(5-OCHF,)-(R)CH(OH)C(0O)-Aze Pab(2,5-diF}(OMe,Teoc)’
A mixture of Ph(3-Ch)(5-OCHF2)-(R) CH(OH)C(O)-Aze-Pab(Z,S-diF)(Teocj
(40 mg, 0.062 mmol; see Example 41(xiv) above) and O-methyl

15 hydroxylamine hydrochloride (58 mg, 0.70 mmol) in 5 mL of acetonitrile
was heated at 70°C for 2 h. The solvent was evaporated and the residue was
partitioned between water and EtOAc. The aqueous layer was extracted.
with EtOAc and the combined organic phase was washed with water, dried
(Na;S0O,) and evaporated. The product could be used without further

20  purification. Yield: 35 mg (84%). '

'H NMR (600 MHz, CDCl;) & 7.99 (bt, 1H), 7.72 (s, 1H), 7.20 (m, 1H)

7.15-7.1 (m, 1H), 7.07 (dd, 1H), 7.01 (m, 1H), 6.53 (t, 1H), 4.90 (s, 1H),

4.88 m, 1H), 4.48 (m, 2H), 4.2-4.1 (m, 3H), 3.95 (s, 3H), 3.67 (m, 1H), 2.68
25 (m, 1H), 2.41 (m, 1H), 0.97 (m, 2H), 0.07 (s, 9H)



Ph(3-d) (5-0CHF2) - (R)CH(OH) C(O) - Aze- Pab(Teoc) (53 ng, 0.087 mmol; see
Exanpl e | (ix) above) and O n-propyl hydroxyl am ne hydrochloride, 28 Agh 7003
(0.52, nmol) were dissolved in 4 nL of THE The m xture was stirred at 60C
for 5 h.wohedsiebvent was evaporated. The residue was Z 9 AUGEIOO2WO

02/ 44145 PCT/ SEO1/ 02657 177 chr omat O(I:;r aphed on silica gel, eluting with

nmet hyl ene chl ori de: nethanol (95:5) {d afford 51 ng (88% of the sub-title
conmpound. ~H NWR (400 MHz; CDC13) : S 7.84 (m 1H), 7.59 (bs, 1H), 7.47 (bd,
2H), 5, 7.28 (bd, 2H), 7.21 (m IH, 7.24 (m 1H), 7.02 (m 1H), 6.53 (t,
1H), 4.90 (s, 1H), 4.85 (m 1H), 4.55-4.4 (m 2H), 4.2-4.05 (m 5H), 3.69
(m IH, (&) @&@a)NDCRFAYRSH(OM)C(0)7Az¢RablHp - diF)(@Ve) 95 (m 5H), 0.03
(s, 9H) (i) Ph%S-CI 5- OCI—IF;Z_B(%)&;R)CH C]—I)Cbci)%-Aze-_Pab OnPr) 10 To an ice-cold
sol uti on &h(Pil —569%’&2@([3% )@G@&—f}@(- @ e-diPYpdarcocreoc)35( 51 ny,
0.078 mmol ; s te i) above), in 0.5 nL of —nethylene chlor|de was added 3
nL of TFA.IﬁgI?hQSISr?)H‘ﬁ’rOi' %\%%S@Pi(ﬁ)r gﬁm(ei)cg@s bﬁisﬁ)lvef Flyflfi’ 'OEJ?IE Afhe materi al
was pugi fi i ng..r i H i int grest : was
evaporgt eéﬁgh‘ﬁaf@ereé%?ggf? ,}ﬁslll'ergﬁlér%e\%g ae%b§%‘}€é algp &{?eisetsﬁll\ﬁe conpound.
' H NWVR (5@RebdiaricS086%) whatiradiRY séetbnifrifltd Behe abl)mg7g979%( B¥ thd\kitle’. 35, (bd,
2H), 7.22 (m 1H, major rotamer), 7.18 (m I H, 7715 (m | H mnor

rot aner), com@dufitl, Pubry:réj%r rotaner), 6.89 (t, IH mninor rotaner), 5.20 (s,

20 IN, mgjor rotaner), 5.20 (m 1H, mnor rotamer), 4.80 (m 1H, nmgjor
rotamer), 4.5-4.4 (m 2H, including mnor rotaner corresponding to major at

' i nor M ElR, 5o FbE! rREATRd o1 Bt T SeeTor Bt S0 1540 o
'r*gt gﬁ‘gﬂ "/%tsggﬁ{ %H)%ZD%J@ @8011'}{)?:7.%&5 1108 ¥%4 e, B1)85.08.0(}, JHor 25
4.95-4.85 (m, 2H), 4.6-4.4 (m, 2H), 4.25 (broad, 1H), 4.13 (m, 1H), 3.90 (s,
3H), 3.71 (m, 1H), 2.69 (m, 1H), 2.43 (m, 1H) |
BC.NMR (75 MHz; CDCL): (carbony! and/or amidine carbons) & 173.0,
170.9, 152.6

15 APCI-MS: (M + 1) = 533/535 m/z.

Example 43 |
Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OE)

20 (1) Ph(3-Cl)(S-OCHFZ)-(R)CH(OH)C(O)—Aze-Pab(OEt, Teoc)
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(Teoc) (55 mg, 0.090 mmol;
see Example 1(ix) above) and O-ethylhydroxyl amine Hydrochloride (53

mg, 0.54 mmol) were dissolved in 4 mL of THF. The mixture was stirred at
60°C for 5 h. The solvent was evaporated. The residue was
25 chromatographed on silica gel, eluting with methylene chloride:methanol

(95:5) to afford 55 mg (93%) of the sub-title compound.

'H-NMR (400 MHz; CDCL) : § 7.84 (bt, 1H), 7.59 (bs, 1H), 7.47 (bd, 1H),
7.29 (bd, 1H), 7.21 (m, 1H), 7.14 (m, 1H), 7.02 (m, 1H), 6.53 (t, 1H), 4.90



13C-NWR (125 MHz; CD30D): (carbonyl and/or am dine carbons, rotanmers) S
171. 4, 153.8, 152.3 NG (mz) 523 (M- 1)525 (M+ 1)+ 2 9 AUG 2005 W”ZSAUGZBDS g
02/ 44145 PCT/ SE01/ 02657 178 Exanple 45

Ph(3-d F2)- (R)CH(OH) C(O) - Aze-Pab(Q Pr) (i) B
Ph( 3- c&%" ) - (R) CH(OH) C(O) - Aze- Pab( G Pr, Teoc) 5  PCT/SE0102657
Ph(3-Cl) (5- OCI—|F2)-(R)CI—|(O—|)C(O)-Aze-Pgrp(Teoc) (50 ng, 0.082 mml; see
Exanpl e 1(i x) above) and O i -propyl hydroxyl am ne hydrochloride, 55 ng
(0.49 mol ) were dissolved in 4 niL of THF. The m xture was stirred at 60C

for 5 h. ﬂ&wé%l%&ﬁt(%&ibv‘héér"aﬂéﬁl, 2y 43@141116("?/\@%"1),03168rfmobﬂhphed on

R G L M T S R R

1H), 7.57 (bs, 1H), 7.48 (bd, 2H), 7.29 (bd, 2H), 7.21 (m IH) 7.14 (m
IH), 7.02 (m | H, 6.53 (t, IH, 4.91 (s, 1H), 4.87 (m IH, 4.55-4.45 (m

2H) 442(0£)rP 501, SAOCHFD- OH)C@)3458. E), 2.66 (m | H, 2.42 (m
Ph( 3’ @) (e OQHaneJcalmcﬂhbl&ﬁ ObfAPh(:P&m((sl(E’CHFﬁqk(ﬁyCHc(e%?@éo)sowt i on of
Ph(3- Q1 ) (5- OCHF2) - (R) CH(OH) O( O) - Aze- 20 Pab(G Pr, Teoc) 069 nmol ;

see step Rab(Cispvisdoc)n(50. migyi0.084 mmorhylsm]etaph(r)rahw:ewaa added ®fml of TFA

The m xture S stlrred (ice- nutes. The materjal was
puri fi ed WY eplorieiwas piss eéa 3 é’(%fT a%t. BIxHiR ¥pgstirgad &y apor at ed

and freeze ed i.el 5 f the titl d. 25
"H VR (MHW 1@ﬁ%‘fb}‘yPorg%g’sa‘%e%almg%ép‘?‘a/%egﬁbsf?’g7p‘£§§’a{”ﬁivem%n7 32
The fractions of interest were pooled and freeze-dried (2x), yielding 20 mg

10 (47%) of the title compound.

'H-NMR (400 MHz; CD;0D) rotamers: § 7.59 (bd, 2H), 7.35 (m, 1H), 7.32
(bd, 2H), 7.25-7.1 (m, 2H), 6.89 (t, 1H, major rotamer), 6.86 (t, 1H, minor
rotamer), 5.18 (s, 1H, major rotamer), 5.18 (m, 1H, minor rotamer), 5.11 (s,
15 1H, minor rotamer), 4.77 (m, 1H), 4.5-4.3 (m, 3H), 4.2-3.9 (m, 3H), 2.67
(m, 1H, minor rotamer), 2.52 (m, 1H, major rotamer), 2.28 (m, 1H, major
rotamer), 2.15 (m, 1H, minor rotamer), 1.28 (t, 3H)
BC-NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbo'ns,:
~ rotamers) § 172.4,171.9, 171.4, 153.8, 152.3
20 MS (m/z) 509 (M- 1y, 511 (M + 1)

Example 44
Ph(3-CH(5-OCHEF,)-(RYCH(OH)C(O)-Aze-Pab{OnPr) |

25 (1) Ph(3-C1Y(5-OCHF)-(R)CH(OH)C(O)-Aze-Pab(OnPr, Teoc)
Ph(3-CI)}(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(Teoc) (53 mg, 0.087 mmol;
see .E,xamplcll(ix) above) and O-n-propylthydroxyl amine hydrochlonde,

58 mg (0.52 mmol) were dissolved in 4 mL of THF. The mixture was

stirred at 60°C for 5 h. The solvent was evaporated. The residue was



(d, 2H), 7.19 (m 1H, mgjor rotaner), 7.15 (m 1H, 7.12 (m 1H m nor
rotanmer), 6.89 (t, IH major rotaner), 6.86 (t, I H mnor rotaner), 5.18
(s, IH major rotamer), 5.18 (m | H minor rotamer), 5.12 (s, | H?2 tbio?00R
9 AUG 2005 WD 02/44145 PCT/ SE01102657 179 rotaner), 4.78 (m 1H nmjor

rot amer WOAZSiIS9 (m 5H), 2.67 (m 1H, ninor rotaner), BCBIEWHNGTH major
rotamer), 2.28 (m | H, nmgjor rotamerlﬁ 2.15 (m 1 H mnor rotaner), 1.26
(d, 6H) "C-NWR (100 MHz; CD3CD): (car gn and/ or am di ne carbons, 5
rotaners) b 171.9, 171.4, 153.6. M5 (rriz) 523 (M- 1)-, 525 (M + 1)

Exanpl e, /@:ﬁ:d’thetdg'rn;b}eacbonpsjﬁnmlged)f eltmgpheth Sietifilefe chloridBmiethahd] 17, 19,
21, 23, 25, 32, 34 38, 39 and 41 were tested in.Test A
above and(%ﬁé towéﬁwn@btlcsn§>(8\8%)t0ﬂth5@trbrt\ﬁbﬂmp@md ess than 3.5 pM Those of
Examples 3, 6, 9, 10, 13, 15, 17, 19, 21, 23, 27, 32, 34 and 39 were found
to exhibit values of |ess than 0.02 M those of Exarrpl es 25 and 28 | ess

and 41 | ol MR ORI TREL AT A B 3o robitd 2Harmpl s 3.
6, 13,:157 5k : 7 4 Nl D
above and7v\2;8r gbql r?g#zggmhag{)fa h ﬁ&&ﬁ%@ﬂﬂt&g L@S% EItle $I4H1Oaﬁsa pM
Exanpl e 4 an)tmse(n@om?um@s-m faianpi)ed 214.08. (4, 551) 3.6918m, 160), 18, 20,

22, 24, 2 30, 33 and 43 to 45 were tested in Test E above and were

found to é)&ﬁ ([:ml 1H2,52 61 din, dbD), dr74pem 2t gr 205401 Valm) EHbl(D DB (s, |9H) he rat as
t he correspondl ng act ive inhibitor (free amdine).

(i1) Ph(3-CI}(5-OCHF;)-(R)CH(OH)C(O)-Aze-Pab(OnPr)

1o To an ice-cold solution of Ph(3-Cl)(5-OCHF,)-(R)YCH(OH)C(0O)-Aze-

| Pab(OnPr, Teoc) (51 mg, 0.078 mmol; see step (i) above) in 0.5 mL of
methylene chloride was added 3 mL of TFA. The mixture was stirred (ice-

bath) for 110 minutes. The material was purified using preparative HPLC.

The fraction of interest was evaporated and freeze-dried, yielding 20 mg
15 (47%) of the title compound.

'H-NMR (500 MHz; CD;0D) rotamers: § 7.61 (bd, 2H), 7.38 (m,.1H), 7.35,

(bd, 2H), 7.22 (m, 1H, major rotamer), 7.18 (m, 1H), 7.15 (m, 1H, minor

rotamer), 6.92 (t, 1H, major rotamer), 6.89 (t, 1H, minor rotamer), 5.20 (s,
20 IH,.major rotamer), 5.20 (m, 1H, minor rotamer), 4.80 (m, 1H, major

rotamer), 4.5-4.4 (m, 2H, including minor rotamer comresponding to major

at 4.37), 4.37 (m, 1H, major rotamer), 4.18 (m, lH, major rotamer), 4.09

(m, 1H, minor rotamer), 3.99 (m, 2H), 2.70 (rh, lH, minor rotamer), 2.54

(m, 1H, major rotamer), 2.30 {(m, 1H, major rotamer), 2.18 (m, 1H, minor
25 rotamer), 1.73 (m, 2H), 1.01 (t, 3H) |

BC-NMR (125 MHz; CD;0OD): (carbonyl and/or amidine carbons,

rotamers) 6 171.4, 153.3, 152.3

MS (m/z) 523 (M - 1), 525 (M + 1)



2 9 AUG 2005 WD 02/ 44145 180 PCT/ SEOL/ 02657 Exanple 49 Titl e conpounds of
Examples 1, 2, 7, 8, 11, 12, 16, 18, 20, 22, 24, 26, 29, 33, 37, 40,948; and
45 were tested in Test G above and were found to be converted to the
corresp ' tive inhibitor (free amdine) "in liver ' from
humans gﬂdab%}?g?ngrats. Abbrevi ati ons Ac = acetyl 10 Acm@ﬁ%@?@%@gci d APCI
at nospheric pressure chemcal ionisajygn (in relation to M5 APl =

at nospheric pressure ionisation (in relation to M5) aq. = aqueous 15 AUC
area under_ the curve Aze = (S)-azetidi ne-2-carboxylate (unless otherw se

speci f i edEXBIIEI43 azeti di ne- 2-carboxylic acid Bn = benzyl Boc =
xS mn Bu = butyl Bzl =

benzyl O PREGPOLHE; |
benzyl C Heate ; PIs s —Ms5) .d = day(s) 25 DCC =

di cycl ohexyl carbodiim de DI BAL-H = di-isobutylalum nium hydride D PEA = .
di i sopropyl et hyl am ne

(i) Ph(3-C1)(5-OCHF g)-(R)CH(OH)C(O)-Aze-Pab(OiPr, Teoc)
5 Ph(3-Cl)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(Teoc) (50 mg, 0.082 mmol;
see Example 1(ix) above) and O-i-propylhydroxyl amine hydfochloride, 55

mg (0.49 mmol) were dissolved in 4 mL of THF. The mixture was stirred
at 60°C for 5 h. The solvent was evaporated. The residue was
chromatographed on silica gel, eluting with methylene chloride:methanol

10 (95:5) to afford 46 mg (84%) of the sub-title compound.

'H-NMR (400 MHz; CDCL) : 8 7.84 (m, 1H), 7.57 (bs, LH), 7.48 (bd, 2H),
729 (bd, 2H), 721 (m, 1H), 7.14 (m, 1H), 7.02 (m,1H), 6.53 (t, 1H), 4.91
(s, 1H), 4.87 (m, 1H), 4.55-4.45 (m, 2H), 4.42 (m, 1H), 4.2-4.1 (m, 3H),
1s  3.69 (m, 1H), 2.66 (m, 1H), 2.42 (m, 1H), 1.30 (d, 6H), 0.98 (m, 2H), 0.02
(s, 9H) - - q

(11) Ph(3-CI}(5-OCHF)-(R)CH(OH)C(O)-Aze-Pab(OiPr)

To an ice-cold solution of Ph(3-Cl)(5-OCHF,)~(R)CH(OH)C(O)-Aze-
20 Pab(OiPr, Teoc) (46 mg, 0.069 mmol; see step _(i) above) 1in 0.5 mL. of

methylene chloride was added 3 mL of TFA. The mixture was stirred (ice-

bath) for 150 minutes. The material was purified using preparative HPLC.
The fraction of interest was evaporated and freeze-dried (2x), yielding 22
mg (58%) of the title compcﬁmd.
25
'H-NMR (400 MHz; CD;0D) rotamers: & 7.59 (d, 2H), 7.35 (m, 1H), 7.32
~ " (d, 2H), 7.19 (m, 1H, major rotamer), 7.15 (m,.lH), 7.12 (m, 1H, minor
rotamer), 6.89 (t, 1H, major rotamer), 6.86 (t, 1H, minor rqtamef), 5.18 (s,

1H, major rotamer), 5.18 (m, 1H, minor rotamer), 5.12 (s, 1H, minor



DVMAP = 4- (N, N-di nethyl am no) pyridine DW = dimethyl fon-nam de 30 DVSO
= di met hyl sul foxi de 2 9 AUG 2005 WO 02/ 44145 PCT/ SEOL/ 02657 181 DVT 2= klielilh
vein thronmbosis EDC = 1-(3-di et hyl am nopropyl ) - 3-et hyl carbodi i m de
hydrochl 0 @g4e5e. = enantioneric excess 5 Et = ethyl et REA/SEOUI2ZEhy| et her
Et OAc = ethyl acetate EtOH = ethanol 79Et 20 = diethyl ether io h = hour(s)
HATU = O (azabenzotriazol -1-yl)-N, N, \Y 7N -tetranet hyl uroni um :
hexaf | uor ophosphate HBTU = .

(N, N, . N, Notdmeén) p4 B8, - 101 (thejurabtdnaerd) 4.5-3/D ) or, FHN . 62X af, | IHrmptoes phat e]

s HO = hydrochloric acid, hydrogen chloride gas or @ hydrochloride salt
(dependi ngfo@menn? St jmHeK, megian setamanhc2-28 4swt 1 , aredjar mptamer),hi.¢h
performance |jquid chronmatogr O LC = liquid chromatography Me ="

met hyl | NENTS TR 3P REH -ﬁ&?éﬂ iﬁ;bH -~ net hanol

BC-NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons,
5 rotamers) & 171.9, 171.4, 153.6.
MS (m/z) 523 (M — 1), 525 (M + 1)* .

Example 46
The title compounds of Examples 3, 6, 9, 10, 13 to 15,17, 19, 21, 23, 25,

10 27, 28, 32, 34, 36, 38, 39 and 41 were tested in Test A above and were
| found to exhibit ICs5yTT values of less than 3.5 uM. Those of Examples 3, 6,
9,10, 13, 15,17, 19,21, 23, 27, 32, 34 and 39 were found to exhibit values
of less than 0.02 jJ.M; those of Examples 25 and 28 less than 0.03 uM, that
of Example 14 less than 0.04 pM; and those of Examples 38 and 41 less
15 than 0.15 pM. o

-

Example 47 _ _
The title compounds of Examples 3, 6, 13, 15, 17, 19, 21, 23, 25, 27, 28, 32

and 34 were tested in Test D above and were found to exhibit an ICsy APTT

20 value of less than 1 pM.

Example 48 _
The title compounds 6fExamples 1,2,4,5,7,12, 16, 18, 20, 22, 24, 26, 29,

30, 33 and 43 to 45 were tested in Test E above and were found to exhibit
25  oral and/or parenteral bioavailability in the rat as the corresponding active

inhibitor (free amidine)..



mn = mnute(s) 25 M5 _ nmass spectroscopy MIBE = nmethyl tert-butyl ether
NADH = ni coti nam de adeni ne di nucl eoti de, reduced form NADPH = ni cQtg mgmoge -
adeni ne di nucl eoti de phosphate, reduced form 3o NIH = National Institute of
Health (US) 2 9 AUG 2005 WD 02/ 44145 PCT/ SE 1/ 02657 182 NI HU = Nati onal

I nstitutO8¥+4dalth units NWR nucl ear magnetic resonancePCTRENA26Tet ate Pab -
= par a-am di nobenzylamno 5 H Pab = ra- am di nobenzyl am ne Ph = phenyl Pr
propyl Pro = (S)-prolinyl PyBOP (ﬁgﬁzotri azol - 1

-yl oxy)tripyrrolidi nophosphonium to hexafl uorophosphate QF =

t et rabut yEa@' dén fl uori de RedAl - sodi um bi s(2-met hoxyet hoxy) al um ni um
hydri de = reverse phase high performance |iquid chromatography rt/RT

= roomt eifpés aompeounds sbbxampleardds d. 8pédat 2ngbpidc2URB24TRHI29,
L TSy PR PR Sl ek g e

converted to the corresponding active inhibitor (free amidine) in liver

5  microsomes from humans and from rats.

Abbreviations
Ac = acetyl
10 AcOH . = acetic acid
APCI = atmospheric pressure chemical ionisation (in relatidn to
MS) |
API = atmospheric pressure 1onisation (in relation to MS)
aq. = aqueous
15  AUC = afea under the curve

Aze = (5)-azetidine-2-carboxylate (unless otherwise speciﬁqd)
AzeOH = azetidine-2—carboky1ic acid

Bn = benzyl

Boc .= tert-butyloxycarbonyl

120 | BSA = bovine serum albumin

Bu = butyl

Bzl = benzyl

- CI = chemical ionisation (in relation to MS) .

d o= day(s)

5 DCC = dicyclohexyl carbodiimide

DIBAL-H= di-isobutylaluminium hydride

DIPEA = diisopropylethylamine

DMAP = 4-(NV,N-dimethyl amino) pyridine

DMF = dimethylformamide

30 DMSO = dimethylsulfoxide



20 TEMPO = 2,2,6,6-tetramethyl - |-piperidinyloxy free radical TFA =
trifluoroacetic acid THE = tetrahydrofuran THP = tetrahydropyranyl 7 JAG5 2005
thin |l ayer chromatography 25 TMSC1 = trinmethylsilyl chloride TMSCN =

tri met hywewtydldgyanide UV = ultraviolet Z = benzyl oxycarRGy8E0INGS02/ 44145
PCT/ SE01/ 02657 183 Prefixes n, s, i apnd t have their usual neanings: nornmal,
secondary, iso and tertiary. The préglx c neans cyclo. 2 9 AUG 2005 2 9
AUG 2005 WO 02/ 44145 dains 184 PCT/ SEQL/ 02657 1. A conpound of forrmula I O
R3 5 wher @YT Ra eepresdstps veldHhesmbetidOH, R represents one or nore
optional halo substituents; io R2 represents one or two C13 3 al koxy
substitued3C t he=al kyl 1p@rdisnethylaminbpropybs?icthidnsdbodiienidhensel ves
substituted by one or npre fluoro substituents;

hydrochlonde
e.c. = enantiomeric excess
s Et = ethyl
ether = diethyl ether
EtOAc = ethyl acetate
EtOH = ethanol
Et,O = diethyl ether
10 h = hour(s)
HATU = O-(azabenzotriazol- l-yl)-N,N N N -tetramethyluronium
hexafluorophosphate
HBTU = [N.NN' N’-tetramethyl-O-(benzotriazol-1-yl)uronium
_ hexafluorophosphate]
15 HCI = hydrochloric  acid, hydrogen chloride gas or
| hydrochloride salt (depending on context)
Hex =~ = hexanes ) N
HOAc = acetic acid ‘ .
HPLC = high performance liquid chromatography
20 LC = liquid chrom_afography o
Me = methyl
MEM = methoxyethoxymethyl
MeOH = methanol
min Co= minute(s)
25 MS = mass spectroscopy
MTBE = methyl tert-butyi ether
NADH = nicotinamide adenine dinucleotide, reduced form
'NADPH = nicotinamide adenine dinucleotide phosphate, reduced
form

30 NIH = National Institute of Health (US)



Y represents -CH2- or -(CH2)2-; and R3 represents a structural. fraa&eoﬁg Cﬁf
formula I (i) or I(ii): 15 wherein R4 represents H or one or nore f s

substituents; and one or two of X1, X2, X3 and X4 represent -N- and the

ot hers r, , 20 or a pharmaceutically-accepta gp ve
Cher ot WAL 2005 W0 02/ 44145 BCT) SE0L/ 0965y 105 b, - ACHSEHIE e
claimed in Gaim1l wherein Rl represegis a single fluoro, chloro or brono
substituent. 3. A compound as clained in Caim2 wherein R represents

chloro. 5 conpound _as. ¢ med |n ne of the preceding clains

wher ei n Ré*A"IH@pr esent s h&ﬁqﬂzﬂ %&alétlﬂzls OCH2CHF2, - OCH2CH2F or

- OCH( CH2F jo 5._A co%nd as .c in Claimi4 V\/nereln R2 represents

- OCHF2, - CHF2 or - &Hg}flgng lcﬂcsggﬁﬂ%nd as clainmed in any one of the

precedl ng (ghgi s wherei n.R3:. represents a structural fragnent of fornula
ST OAY f

L(1). conmpound as clainmed in Claim6 wherein R4 represents H 8. A

corrpound Fpclainmed in %%ﬁhﬁdﬂ@%éﬁzﬂam\iﬁ@n R4 represents one or nore
fluoro substituents, it represents a single fluoro substituent in the 2 20

or thes 3- pbfiabi on= or tpord-avndmobubstlatuent s in either the 2- and 5-
positions__or the 2- and, 6- p05| tions. 9. A compound as clained in Caim3$8
wher ei n threprese'nts apbBe '

Pr = propyl
Pro = (S)-prolinyl 7
PyBOP = (benzotriazol-1-yloxy)tripyrrolidinophosphonium
10 hexafluorophosphate '
QF = tétrabutylammonium fluoride
RedAl = sodium bis(2-methoxyethoxy)aluminium hydride
RPLC = reverse phasé high performance liquid chromatography
/RT = room temperature
15 SOPs = standard operating procedures
TBTU = [NV -tetramethyl-O-(benzotriazol-1-yl)uronium
‘ tetrafluoroborate]
TEA = triethylamine
Teoc = 2-(trimethylsilyl)ethoxycarbonyl
20 TEMPO = 2,2,6,6-tetramethyl- 1 -piperidinyloxy free radical
TFA = trifluoroacetic acid
THF = tetrahydrofuran
THP = tetrahydropyranyl
TLC = thin layer chromatography
25 TMSCl = trimethylsilyl chloride
TMSCN = trimethylsilyl cyanide
Uv = ultraviolet

Z = benzyloxycarbonyl



fluoro substituent in the 2-position or two fluoro substituents in the 2-
and 25 6-positions. 10. A conpound as clained in any one of the précedines
cl ai rs Wwh@naif4Rka represents OH 2 9 AU 6 2005 WO ORJ44R45/SPUT28EC 102657
186 11. A conpound as clained in any one of the preceding clains wherein
the points of substitution of R and &2 on the rel evant phenyl group of the
conpound of fornmula | is one or both of the two neta-positions, relative to
the poi nt PotfiRéd ACATRR HavehBeirRREAY MO RYD: ﬁ@mﬁﬂ?sé&ﬁfdag], ikbendol ecul e. 5
12. A pharmaceutically acceptabl e derivative of a conmpound of fornmula I as
def i ned i rnediayy.ofibe pieft ammend cycloll, which derivative conpound is a
conpound of fornula la, to R3a |l a wherein R3a represents a structura
fragment of formula I(iii) or I(iv): 15 X=X2 NR5 X3 X4 NH2 wherein R5
represents OR6 or C(O OR7;. R6 represents H, ([ _10 al kyl, Cl1.3 al kylaryl or
Cl. 3 al kyl oxyaryl (the alkyl parts of which latter two groups are
optionally interrupted by one or nore oxygen atons, and the aryl parts of
which latter two groups are optionally 20 substituted by one or nore
substituents selected fromhal o, phenyl, nmethyl 2 9 AUG 2005 WO 02/ 44145
PCT/ SE01102657 -



187 or nethoxy, which |atter three groups are also optionally substituted by.
one or nore halo substituents); R7 represents C 1.10 al kyl (which g@tgwrm[ﬁ
group is optionally interrupted by one or nore oxygen atons), or CIL.3

al kyl ar o 02744045 3 al kyl oxyaryl (the alkyl 5 parts of whiBOT/SBA1E02657t WO ‘
groups are optionally interrupted by one or nore oxygen atons, and the aryl
parts of which latter two groups arel®ptionally substituted by one or nore
substituents selected from hal o, phenyl, nethyl or nethoxy, which latter
three groynsjfse al so optionally substituted by one or nore halo
substituents); and io Ra, Rl, R2, Y, R4, X1, X2, X3 and X4 are as definedin
any one of Clains 1 to | | (as appropriate), or a

pharmaceutical | y-accept abl e derivative thereof. 13. A conpound as clained in
C ai m 12 vher & comRpounprLfamuadR6. 15 14. A conpound as clained in Caim13
wherein R6 represents H or unsubstituted, |inear, branched or cyclic Cl1_8
al kyl . 15. A conpound as clained in Caim14 wherein R6 represents Hor 20
C 1.6 alkyl. 16. A conpound as clained in daim14 wherein R6 represents
linear C1_3 al kyl,. brance .8 alkyl or cyclic C4.7 alkyl. 25 17. A
conpound as clainmed RA Clajm 1% or Claim 16 wherein R6 represents nethyl,
ethyl, n-propyl, i-propyl oN IoH@tyI. 18. A conmpound as clainmed in any
one of Clains 1 tq 17, ereint Qgﬁl%f HM WO 02/ 44145 PCTI SE01102657 188
fragment is in tHe. S e J gur at ifon. 19" conmpound as cl aihed in any one of
Clains | to 18, where e O

wherein
R? represents -OH or -CH,0H,;
R! represents 6nc or more optional halo substituents;
0 R represents one or two C1.3valkoxy substituents, the alkyl parts of which
substituents are themselves substituted by one or more fluoro substituents; .

Y represents -CH,;- or -(CHjy),-; and

R’ represents a structural fragment of formula I(i) or I(ii):

, : NH X=X, NH
\ />_ <
NH, X3X;  NH,
R4 | ' |

i) i{ii)
wherein
R’ represents H or one or more fluoro substituents; and
one or two of X, X5, X; and X4 represent -N- and the others represent
-CH-,

20 or a pharmaceutically-acceptable derivative thereof.



5 fragnent is in the Rconfiguration when Ra represents -OHor is in the S
Eo configuration when Ra represents -CH20H. 20. A conmpound as cl ai m@d} At 7005
Claiml which is: Ph(3-d)(5-0CHF2)-(R)CH OH) C(O) - Aze- Pab;

Ph( 3- AWP32@BH3) - (R) CH(OH) C(O) - Aze- Pab; 15 PCT/SE01/02657

Ph(3- Cl1) (5- OCHF2) - ( S) CH( CH2CH) C( O) - Aze- Pab;

Ph(3- O ) (5- OCF3) - ('S) CH( CH2OH) C( O) - Ad&-Pab;

Ph( 3- OCHF2) - (R) CH( OH) - CO- Aze- Pab; Ph(3-COCF3)- (R CH(C]—I) CO Aze- Pab;

Ph(3-d ) (%- O o) @kH(cBiindOin Aaiabiwi#@ein R' represents a single
Ph(3- 0 ) (5- OH2CHE?) - ( R) CH( OH) C( O - Aze- Pab;

Ph( 3- O ) (fudBcH2Hprd B) BrHrop)sTh D uere- Pab:
Ph(3-d ) (5- OCH2CH2F) - ( R) CH( OH) C( O) - Aze- Pab;
Ph(3- O ) ( 5- OCH CH2F) 2) - (R) CH( OH) G O) - Aze- Pab; 2 9 AUG 2095 WO 02/ 44145

Pl SEGLI 02657 189 LS. R (o: G 7 CHL.CH Lo Pl

Ph(3-Br) (5-0OCHF2) - (R)CH(OH) C(O) - Aze- Pab; Ph(3-Cl,
5-0CHF2)-(RCH OH)C(O -Pro-Pab; 5 Ph(3-C,

5- OCHF2) 4(R) @ ﬁ&aé@aﬂlédqﬂ%n(y(&ieam%wce%m@wamgM&emﬁtﬂ3 a,
5-. OCHF2) - (R) CH( C(O-Aze-NH CH2-((5-am dino)-2-"Pyrimdinyl); Ph(3-d,

5- OCHF2) TéReEH(IOH) OOTF Az 0L 30TH,AB;, PROGKICHF,, -OCH,CHF  or
5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab( 2, 6-di F); Ph(3-Cl,
5- OCHF2) - )E&( O) - Aze- Pab( 2, 5-di F).

10 5. A compound as claimed in Claim 4 wherein R? represents -OCHF,,

-OCH,CHF, or -OCH;CH,F.

6. A compound as claimed in any one of the preceding claims wherein R’
represents a structural fragment of formula I(i)..
15

7. A compound as claimed in Claim 6 wherein R4 represents H.

8. A compound as claimed in Claim 6 wherein, when R* represents one
or more fluoro substituents, it represents a single fluoro substituent in the 2-
20  or the 3-position, or two fluoro substituents in either the 2- and 5- positions

or the 2- and 6-positions.

9. A compound as claimed in Claim 8§ wherein R® represents a single
fluoro substituent in the 2-position or two fluoro substituents in the 2- and

25 6-positions.

10. A compound as claimed in any one of the preceding claims wherein R*

represents OH.



Ph(3- Q) (5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab( O\k) ;
Ph(3- 0 ) ( 5- OCHF2) - (R) CH( OH) ¢( O) - Aze- Pab( CEt ) ; 79 AU 2005
Ph(3- Cl ) ( 5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab(OnPr): 15

Ph( 3-C = 2 R) CH O - Aze- Pab( OnP =

PhE 3-0 }‘(@"%@ ’23 E R§ CHE 84)4) g(( og Cnve. prE Q:BL% PCTISEO/02657

Ph(3- O ) (5- OCHF2) - ( R) CH( OH) C( O) - Aze- pgip( OH) ;

Ph(3- 0 ) (5- OCHF2) - ( R) CH( OH) C( O) - Aze- Pab( COX:Pent yl ) ;

EEE% 81; E g_lggpsfz)m(ﬁ;@w&%%% apggzl()r(@%ég theoprecedmcr claims wherein

Ph(3-C1 h I

pn( 3. i) ( BoReids pheEbiilieh B L BieRy il dloyinl Ghali BEtoef the

Ph( 3-C

PhE 3 c&g‘ @ég’ld { R)@%‘g% gs%nezzégbgabéfg@zl?;ﬁ«m meta-positions, relative to

Ph( 3- C1) ( theéQs&ia) of BRtadt{radhtEfGharpleen giigf dapnth; the rest of the molecule.

Ph( 3- C1) ( 5- OCF3) - ( R) CH( OH) C( O) - Aze- Pab( CcHexyl )

Ph(3- G ) (5- OCF3) - (R) CH( OH) C( O) - Aze- Pab( OcBu) ;

Ph(3-C ) (5-CCF3 R) CH O) - Aze- Pab(.OCH2CH20OPNh( 3- CF

phEs cl §E$2ocﬁ3§>hq(m;am£1g$lg(( @;cwéﬂpglsémw(mo&e) (mpmmd) of fomwlal

Ph(3-d 3 Aze- Pab{ OB 2 9 AU6 05 WO 02/ 44145
POl SEC | B G8RTABGR PR SE P SIeRs ] - DR Gt P CIRa) HDE. SoBbORin 5 Br ) )

Ph(3-d O - Aze- Pab( OBn( 4- Me

pn( 3. 1 ) ( SRR oA )Y e pan(O 4- hepty! )

Ph(3- 0 ) (5- OCF3) - (S) CH CH2OH) C( O) - Aze- Pab( OME) ; s

Ph(3- 0 ) (5- OCH2CF3) - ( R) CH( OH) C( O) - Aze- Pab( OMVE) ;

Ph( 3- O ) ( 5- OCH2CHF2) - ( R) @ OH) C( O) - Aze- Pab( OMe) ;

Ph(3- C1) (5- OCH2F) - ( RaCH( - Aze- Pab( OVE) ;

"N N

_-R¥®

10

wherein R* represents a structural fragment of formula I(iii) or I(iv):

x =X, N-—R®
/
/

H,

IGi) I(iv)
15
wherein R5 represents OR6 or C(O)OR7
RS represents H, C,.y alkyl, C,.; aikylaryl or C,; alkyloxyaryl (the alkyl
parts of which latter two groups are optionally interrupted by one or more
oxygen atoms, and the aryl parts of which latter two groups are optionally

20  substituted by one or more substituents selected from halo, phenyl, methyl



Ph(3-d ) (5- OCH2CH2F) - (R) CH(OH) C( O - Aze- Pab( Owe) ;

Ph(3-d ) (5- OCH( CH2F) 2) - (R) CH(OH) C(O) - Aze- Pab(OWe) ; to 7 9 AUG 2005
Ph(3- F).(5- OCHF2) - (R) CH O - Aze- Pab( Owe) ; N

PhE 3- Bz‘)(’f@-”dﬁ:i#)z) ( ( )R) m%qq )0) - Aze- Pal(a( ov?s) . Ph(3-C, PCT/SE01/02657

5- OCH2CHF2) - (R) CH( OH) C( O) - Aze- Pab( OHg7 Ph(3-d,

5- OCH2CH2F) - ( R) CH( OH) C( O) - Aze- Pab( . Ph(3-C,

5- OCHF2) - (R)CH(OH) C(O) - Pro- Pab(Owe); 15 Ph(3-d, i

5- OCHF2) - PIRPeH ) a@hM@rMﬁrwW%ﬁhsm@wﬂv §ePsuRd PYPAG ) ;
Ph(3-C, 5- OCJ-lFﬁ%;r?(%R)bg%&O-I} O - Aze- NH- CHz- ( ( 5- net hoxy- am di no) -

2-pyri m dPn{ACYe PRSP MEACHF2) - (R) CH(OH) C( O) - Aze- Pab( 2, 6-di F) (Owve); or
20 Ph(3-Gh7 .5s %:gf - ~ i), €

phar m(aceu i E%r Ort%pé@f(%?ﬁ %%hg?aﬁtgggr{@bﬁ%(?@%&qg@gﬁgﬁlw éﬁ?/ one of
G aims 1 §onvfle OfygnPAdnBCoHtCcalalylagsant @pl aldabkyasl (ehe BRSO, in
adm xture with a pharmaceutical ly accepfabl e adj uvant, diluent Or carrier.
25 22.5 A partsnof athicin latteraiva geslipsrer€l aption2ily infeerupied bhemdprunmnd , di | uent
and/or carrier gives rise to a nodified release of conpound. 23. A

f or mul at i ¥%ygss aprsaeadithe erdi parsiobivh@niatier 2wovgropns jaze aatpnally 30 for

oral o L SLERLA B o pEy S R0 Q2L darE DT PES P don 24 A
donponentotanehgRy; v AR TS SybERATDAbTLAgPNURRIY rdl | 0T o1
Caims 1 drngfs h#lb s@bstituents); and
10 RY R', Rz, Y, R4, X4, X3, X5 and X, are as defined in any one of Claims 1 to
11 (as appropriate), ' ' |

or a pharmaceutically-acceptable derivative thereof.
13. A compound as claimed in Claim 12 wherein R’ represents OR®.

14. A compound as claimed in Claim 13 wherein R® represents H or

unsubstituted, linear, branched or cyclic C,_g alkyl.

15. A cdmpound as claimed in Claim 14 wherein R® represents H or

20 Cigalkyl

16. A compound as claimed in Claim 14 wherein R¢ represents linear

C,.; alkyl, branched Cs5 alkyl or cyclic Cy45 alkyl;

17. A compound as claimed in Claim 15 or Claim 16 wherein R

8]
Ln

represents methyl, ethyl, n-propyl, i-propyl or cyclobutyl.

18. A compound as claimed in any one of Claims 1 to 17, wherein the



pharmaceutically acceptabl e derivative thereof, for use as a pharnmaceutical . _
26. A conpound as defined in any one of Clains | to 20, or a io0 25 AUG 7009
pharmaceutically acceptabl e derivative thereof, for use in the treatmnment of
a condidé gfyiere inhibition of thrombin is reqU|red 2PpCcTAMPIRBUNd as
defined in any one of Claims 1 to 20, or a pharmaceutically acceptable
derivative thereof, for use in the tig&tnent of a is condition where

ant i coagul ant therapy is indicated. 28. A conmpound as defined in any one of
Claims 1 to 20, or a, pharnaceutical{y acceptable derivative thereof, for
use in the treatnent of thronbosi 0 29. A conpound as defined in any one

of Clainms | to 20, or a pharna N ceptabl e derivative thereof, for
use as an anticoagulant. 30. Th se o

onpound as defined in any one of
Claims 1 to 20, or a 25 pharnaceutically acceptable derivative thereof, as
an active ingredient for the manufacture of a nedi canent for the treatnent
of a condgllon ere i ;hi bi tlon of thrombin is required. 31. The use of a
conpound JERERIIARY | }i‘?‘gﬁﬁn% 8Pl aims 1 to 20, or a 30 pharmaceutical ly
acceptabl e derivative thereof, as an active ingredient for 2 9 AUG 2005 192
the manufacture of a medicament for the treatment of a condition where .
anti coagulignt A kehaRMndSad PAiBAA 8- an$2enel BE Gl%ﬁn@sl ed Q'SW%érEmCﬂﬂ:' m 30 or
Claim 31, wherein the condition is thronbosis. he use as clained in
Cla|WI80<ﬂagienUn31 wherein the condition is hypercoagulablllty in bl ood
and/ or tissues. 34. The use of a compound as defined in anyone of Clains 1
to 20, or a pharmaceutically acceptable derivative thereof, as an active

i ngredient for the

is in the R-configuration when R" represents -OH or is in the S-

-

10. configuration when R® represents -CH,OH.

20. A compound as claimed in Claim 1 which is:
Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-Cl)(5-OCF;)-(R)CH(OH)C(0)-Aze-Pab;

15 Ph(3-Cl)(5-OCHF;)-(S)CH(CH,OH)C(O)-Aze-Pab;
Ph(3-CI)(5-OCF;)-(S)CH(CH,0H)C(0)-Aze-Pab;
Ph(3-OCHF;)-(R)CH(OH)-CO-Aze-Pab;
Ph(3-OCF;)~(R)CH(OH)-CO-Aze-Pab;
Ph(3-C1)(5-OCH,CF)-(R)CH(OH)C(O)-Aze-Pab;

20 Ph(3-Cl)(5-OCH,CHF,)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-C1)(5-OCH,F)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-C1)(5-OCH,CH,F)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-C1)(5-OCH(CH,F),)-(R)CH(OH)C(O)-Aze-Pab;



manuf acture of an anticoagulant. 2 9 AUG 2005 193 (i) OH 11 R2 wherein R,

R and R2 are as defined in CCaiml1 with a conmpound of formula II1379R86J(05
wherein Y and R3 are as defined in Claim1; (ii) the cou I|n of a conpound
of for P40 0 CH 111 IV R2 wherein R, RE, R2 and (éT"é WO i ned in
Caiml wth a conmpound of forrrulalg R3CHZNH2 V wherein R3 is as defined
in Claiml; (iii) for conpounds of f Prrulal i n which R does not represent
one or nore halo groups, reduction of a correspondi ng conpound of formula

la, as dePh(rﬁeH)(SEOCHFQ)-QEﬁH(@H)C(@@-AEeeBw ation of a conpound of formula I
as defined in rises: the coupling of a conpound of

formil a1 Ph(5BACERN0H ) D CHORICIO) Aze-Pab;
Ph(3-Br)(3-OCHF,)-(R)CH(OH)C(0)-Aze-Pab;
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Pro-Pab;
s Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0)-Aze-NH-CH,-((2-amidino)-5-
 pyridinyl);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0)-Aze-NH-CH,-((5-amidino)-2-
pynmxdmyl) | |
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(3-F);

10 Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab(2,6-diF);

Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0)-Aze-Pab(2,5-diF).
Ph(3-CI)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OMe);
Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OEt);
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OnPr);

15 Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OiPr);
Ph(3-Cl)(S-OCHFz)-(R)CH(OH)C(O)-Aze-Pab(OcBu);
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(0O)-Aze-Pab(OH);
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(COOcPentyl);
Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(Z);

20 Ph(3-CI)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-Cl)(5-OCF;);(R)CH(OH)C(O)-Aze-Pab(OCH2-3-(S-Me-isoxazole))i
Ph(3-C1)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab(OCH,-3-pyridine);
Ph(3-C1)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OiBu);
Ph(3-CH)(5-OCF;)-(R)CH(OH)C(0)-Aze-Pab(OEt);

25 Ph(3-CI)(5-OCF;)-(R)CH(OH)C(0)-Aze-Pab(OBn);
Ph(3-C1)(5-OCF;)-(R)CH(OH)C(0O)-Aze-Pab(OcHexyl);
Ph(3-CI)(5-OCF3)-(R)YCH(OH)C(0)-Aze-Pab(OcBu);
Ph(3-CI)(5-OCF3)-(RYCH(OH)C(Q)-Aze-Pab(OCH,CH,OPh(3-CF));
Ph(3-C1)(5-OCF;)-(R)CH(OH)C(0)-Aze-Pab(OBn(4-CL));

30 Ph(3-CI)(5-OCF;)-(R)CH(OH)C(0}-Aze-Pab(OBn(3-Me0));



194 in daim12, in which RS represents OR6, wherein R5 and R6 are as -
defined in Cdaim12; (iv) reaction of a correspondi ng conpound of ¥ wu$ &5
XVIA or XVIB, as defined in Claim47, with a source of amonia; (v) R3 Xl VA
wher ei nw8aii4Ri5 R3 and Y are as defined in Claim1l wth:PCBESENL(R)57a '
correspondi ng fluorinated hal oal kane; or for conpounds of forrmula | in which
R2 represents - OCH2CF3, -OCH2CHF2, 190CH2CH2F or - OCH(CH2F) 2, a conpound of
formula XIVJ, R S(0)20R ' XIVJ wherein Rx represents Cl_4 alkyl, C _4

fl ! i | i - hyl , i hal
P R . O R CH ORI A e RABROR BORY, Tom 2! (vi) ror o O
conpoundsPrgB-CHfTACF;)-(RICHIOEHH RO )dAags-Pab{OBap4-24€))i one or nore hal o

groups, hydrtr)(glenatlon of a correspondi ng conpound of fornmula | in which R1

r epr esentBh(3el)d-Oai: @ (R CH(QIDHUO)- Are-Pab(Q-dbpptyi)pct i on of a pr.otect ed
derivative of a c&r&ound as clained | 36. A conpound of formula

Il as Vdethf(éoCli)@' 3H-@§%GC52@M@neﬂ%'%éaéM®Me thereof. reaction of a
compoynd Kl - T I (RO OHIE HZR3e FoB(OMe):
Ph(3-Cl)(5-OCH,CHF,)-(R)CH(OH)C(0)-Aze-Pab(OMe);
Ph(3-CI)(5-OCH,F)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-CI)(5-OCH,CH,F)}-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-Cl)(5-OCH(CHzF)z)-(R)CH(OH)C(O)-Aze-PaB(OMe);
10 Ph(3-F)(S-OCHF;)-(R)CH(OH)C(O)—Aze-Pab(OMe);
Ph(3-Br)(5-OCHFy)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-Cl, 5-OCH,CHF)-(R)CH(OH)C(O)-Aze-Pab(OH),
Ph(3-Cl, 5-OCH,CH;F)-(R)CH(OH)C(O)-Aze-Pab(OH);
Ph(3-Cl, 5-OCHF3)-(R)CH(OH)C(O)-Pro-Pab(OMe});
15 Ph(3-Cl, 5-OCHF;)-(R)CH(OH)C(O)-Aze-NH-CH)-((2-methoxy-amidino)-
5-pyridinyl); | | .
Ph(3-CI, 5-OCHFZ)-(R)CH(OH)C(O)—Aze-NH—CHz—((S-methoxy-amidino)- :
2-pynimidinyl); S
Ph(3-C!, 5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(OMe); or
20 Ph(3-Cl, 5-OCHF)-(R)CH(OH)C(QO)-Aze-Pab(2,5-diF)(OMe).

21. A pharmaceutical formulation including \a compound as defined in any

one of Claims 1 to 20, or a pharmaceutically acceptable derivative thereof,

1in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier.
25 |

22. A forrnﬁlation as claimed in Claim 21, wherein the adjuvant, diluent

and/or carrier gives rise to a modified release of compound.

23. A formulation as claimed in Claim 21 or Claim 22, which is adapted

30 for oral administration.



37. A conpound as clained in C aim40, where the compound is in the R
configuration (about the carbon atomto which Ra is attached) when Ra
represents -CH, or is in the S-configuration which Ra represents - CHZOKI; B,

A compound of fornmula IV as defined in Claim39 or a prot erivative
thereof‘.‘v%‘g.“ﬂ‘"corrpound of formula VI', Via wherein R repg‘frtésgﬁgm)%’%al o and
R2 is as defined in daiml, or a prf%ected derivative thereof 40. A
conmpound of forrmula I X, |Xa wherein represents ClL 6 alkyl or CL 3

al kyl phenyl, Rl represents halo and R2 is as defined in Caim1, or a
protected derivative thereof. 41. A conpound of fornula | XA3, 2 9 AU6 2B05

196 | XAa wherein.Ris as defined.in Qaim44, Rl represents halo and R2 is

as defi netf* inACQOEPHfa_'L‘PnéF Cklwgt%&lé@‘ a?ﬂrf}%{m%% W@Féb‘ls.mﬂlﬁ ORMconpound of

formul a XIfVB OH OH Xl VB .for a ,phenol  4- prot ect.e‘g d%f'vﬁtd'yveo her eof ,

wherei n Rt 3 SEIEEMAT, ol Tease semearmniEyS A BAPRREC SEYMEA pr bcess

for the | A d of formula la as defined in Caim1l2,
Rt %«'ES Aiivd 1ﬁ$ﬂ§l§f¥§?

whi ch conpri‘ses: react a correspondi ng conpound of formula Il as
defingd in Claim 39 with a conpound of fornmula XV, -

25. A compound as defined in any one of Claims 1 to 20, or a

pharmaceutically acceptable denivative thereof, for use as a pharmaceutical.

26. A compound as defined in any one of Claims 1 to 20, or a
10 pharmaceutically acceptable derivative thereof, for use in the treatment of a

condition where inhibition of thrombin is required.

27. A compound as defined in any one of Claims 1 to 20, or a

pharmaceutically acceptable derivative thereof, for use in the treatment of a
15 condition where anticoagulant therapy is indicated.
28, A’ compound as defined in any one of Claims 1 to 20, or a
pharmaceutically acceptable derivative thereof, for use in the treatment of
thrombosis;
20
29. A compound as defined in any one of Claims 1 to 20, or a

pharmaceutically acceptable derivative thereof, for use as an anticoagulant.

30. The use of a compound as defined in any one of Claims 1 to 20, or a
25  pharmaceutically acceptable derivative thereof, as an active ingredient for

the manufacture of a medicament for the treatment of a condition where

inhibition of thrombin is required.

31. The use of a compound as defined in any one of Claims 1 to 20, or a

30 pharmaceutically acceptable derivative thereof, as an active ingredient for



R3a xv 0 wherein Y is as defined Claiml and R3a is as defined in Caim12;
2 9 AUG 2QF 197 (b) reaction of a correspondi ng conpound of fornula 7Y % 2005
defined in Caim39 with a conpound of fornmula XVI, R3aCH2NH2 XVI wherein
R3a is as defined in aim112; (c) for compounds of fornula la in which RS
represents OH, reaction of a correspondi ng conpound of formula XVIA or
XVIB, 0 CN XVIA XVIB R2 wherein Ra, B2 R2, R4, Y, X;, X2, X3 and X4 are as
defined in aim1l1, with hydroxylam ne; (d) for conpounds of formula Ta in

whi ChR2R5 \kﬁ@ﬂfaﬁﬁﬁ%ﬁ@%%ﬁmécﬁ@ﬁﬁérﬂ;fog{heﬁreaﬁﬂgﬁwdco%jﬁcﬁf }WH%:& M1, 0 R 3b

Xvi | ereln represents ructur ragnent o ormula 1(v) or

L(vi): 29Atkedtant Feripy is/indicated.

32. The use as claimed in Claim 30 or Claim 31, wherein the condition 1s

thrombosis.

33. The use as claimed in Claim 30 or Claim 31, wherein the condition is

hypercoagulability in blood and/or tissues.

34. The use of a compound as defined in anyone of Claims 1 to 20, or a
pharmaceutically acceptable derivative thereof, as an active ingredient for the

manufacture of an anticoagulant.



X3 X4 NH2 R4 1(v) I (VI) wherein Rb represents -CH2CH2-Si (CH3) 3 or benzyl,
or a tautoner thereof, and Ra, R, R2, Y, R4, X1, X2, X3 and X4 arezv\%guﬁ 7005
defined in daiml1l with a conpound ofgformula XVIi1l, RGONH2 XVII I erein
R6 is as defined in Claim12, or an acid addition salt thereof, followed by
removal of the -C(O ORb group;. (e) for conpounds of forrmula la in which R5
represents OH, reaction of a conpound of fornula XVII, as defined above, in
which Rb represents benzyl with hydroxylam ne, or an acid addition salt
thereof; (f) for conpounds of forrmula la in which R5 represents COORY7,

reaction a, correspondi ng conpound_of formula_l. as defined.in ClaimT
with a c@{rpo d’TB?eSFJPﬁﬁT%g%PR?;%LOH REEROMRPNIGGE feiTRue %se%dfgge@rﬁls a

| eavi ng apsl; R7. i defined in Caim12; or (g) for conpounds of
fornul a qulﬁlﬂﬁl\’/\h%(lz ﬁggﬁgrg%?'esents OCH3 or OCH2CH3, reaction of a

cor r e@ponthiernpupbng ofindootpdumdrafl fartnala H, whi ch R5 represents OH with

di met hyl sul fate or diethylsulfate, respectively. 44 A conpound of fornula
XVI A or XVIB as defined in aim47, or a protected derivative thereof.
N-COORb X=X N--0nn Rb 1r2 454 A conpound of fornmula XVIlI as defined in Caim
47, or a protected derivatlveQthereof.

R‘I

R2

wherein R®, R' and R? are as defined in Claim 1 with a compound of

-
uﬂornwa ’

wherein Y and R? are as defined in Claim 1;

formula III,

(1) the coupling of 2 compound of formula IV,

O ,
N
1 OH ¥4
R 4
RZ

wherein R* R', R* and Y are as defined in Claim 1 with a compound of
formula V, - |

R’CH,NH, Y
wherein R’ is as defined in Claim 1;

(1) for compounds of formula I in which R' does not represent one or more

halo groups, reduction of a corresponding compound of formula Ia, as defined
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in Claim 12, in which R’ represents OR®, wherein R’ and R® are as defined in
Claim 12; '

(iv) reaction of a corresponding compound of formula XVIA or XVIB, as
defined in Claim 47, with a source of ammonia; |

(v) reaction of a compound of formula XIVA,

M v
R2 [
N H |
" # R’ XIVA
0
“OH B

wherein R*, R, R? and Y are as defined in Claim 1 with:
(a) a corresponding fluorinated haloalkane; or |
(b) for compounds of formula I in which R? represents —OCH,CF;,
-OCH,CHF,, -OCH,CH;F or -OCH(CH;F),, a compound of
formula XIV]J, i
R*S(0),0R” XIvJ
wﬁérein R* represents C,.4 alkyl, C,.4 perfluoroalkyl or pheny!

-

- (optionally substituted by methyl, nitro or halo) and R’
represents -CH,CF;, -CHyCHF,, -CH,;CHyF or -CH(CH,F);
(vi) for compounds of formula I in which R' does not represent 6ne or more
halo groups, hydrogenationv of a corresponding compound of formula I in
which R! represents one or more halo groups; or
(vii) deprotection of a protected derivative éf a compound as claimed in
Claim 1.

36. A compound of formula II as defined in Claim 39 or a protected

derivative thereof.
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37. A compound as claimed in Claim 40, where the compound is in the R-
configuration (about the carbon atom to which R* is attached) when R*

represents -OH, or is in the S-configuration which R® represents -CH,OH.

38. A compound of formula IV as defined in Claim 39 or a protected

derivative thereof.

39. A compound of formula VI?

o H

Via

wherein R' represents halo and R? is as defined in Claim 1, or a protected

derivative thereof

40. A compound of formula IX?,
H O
|Xa
R R?

wherein R represents C;¢ alkyl or Cy ;3 alkylphenyl; R! represents halo and

R? is as-defined in Claim 1, or a protected derivative thereof.

41. A compound of formula IXA®,
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HO OR
IXA2

R R2

wherein R is as defined in Claim 44, R' represents halo and R? is as defined

in Claim 1, or a protected derivative thereof.

42. A compound of formula XIVB?,

Q
OH
XIvVBa

'R OH

or a-phenol O-protected derivative thereof, wherein R' represents halo and R*

is as defined in Claim 1.

43. A process for the preparation of a compound of formula Ia as defined
in Claim 12, which comprises:-
(a) reaction of a corresponding compound of formula II as defined in Claim

39 with a compound of formula XV,

| y _ :
A, o
| \2R3a | ‘

’ | o!

wherein Y is as defined Claim | and R** is as defined in Claimr 12;



197

(b) reaction of a comresponding compound of formula IV as defined in
Claim 39 with a compound of formula XVI,
R™CH,NH, XVI
wherein R** is as defined in Claim 12;
(c) for compounds of formula Ia in which R’ represents OH, reaction of a

corresponding compound of formula XVIA or XVIB,

o)
R? Y
N \ .
R! 4§, CN XVIA
. "R2 R4
#H
\—<\ />—CN XVIB

wherein R*, R', R, R“, Y, Xy, Xp, X; and X, are as defined in Claim 1, with
hydroxylamine;
(d) for compounds of formula Ia in which R’ represents OR®, reaction of a

compound of formula XVII,

@] .
R? r\E_Y
’ : , H\—__‘Rab S
R 3 | - XV
R2

wherein R represents a structural fragment of formula I{v) or I(vi):

29 AUG 2007
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/N—COORb X=X, /N—COORb
AW
34 2
R4
I(v) ' I{vi)
wherein R® represents -CHZCHZ-Si(CH3)3 or Bénzyl, or a tautomer thereof,
and R, R, R%, Y, R®, X;, X3, X3 and X, are as defined in Claim 1 with a
compound of formula XVIII,
R°ONH, - XV
wherein R® is as defined in Claim 12, or an acid addition salt thereof,
followed by removal of the -C(O)OR® group;
(e) for compounds of formula VIa in which R’ represents OH, reaction of a
compound of formula XVII, as defined above, in which R® represents
bénzyl with hydroxylamine, or an acid addition salt thereof;
(f) for compounds of formula Ia in which R’ represents COOR’, reaction of
a corresponding compound of formula I as defined in Claim 1 with a
compound of formula XIX,
LICOOR” XI1X
wherein L' represents a leaving group and R’ is as defined in Claim 12; or
(g) for compounds of formula Ia in which R’ represents OCH; or
OCH,CHjs, reaction of a corresponding compound of formula Ia in which R’

represents OH with dimethylsulfate or diethylsulfate, respectively.

44. A compound of formula XVIA or XVIB as defined in Claim 47, or a

protected derivative thereof,

45. A compound of formula XVII as defined in Claim 47, or a protected

derivative thereof,





