WO 2006/ 137797 PCT/ SE2006/ 000766 -1 Novel 2-azetidi none derivatives
as chol esterol absorption inhibitors for the treatnent of

hyper | i pi dwensoss/erndi tions CHEM CAL COVPOUNDS V | Thi spammssodsioorTss
rel ates to 2-azetidi none derivatives, or, pharmaceutically acceptabl e
5 salts, solvates, solvates of such salts and prodrugs thereof. These

2-azeti d n%@ﬁpaia%aﬁmggshss&g: o SRR B A0 BBLBELS" Yooty

and are ac | 0 a T %EE . e
associ at ed%'\%nﬁlt q%fl%é'sr P%i iélgm{:ge%%iﬁel fogfﬁls. ﬁgypére Iﬁl%ér%?%re@%sne ul
in methods of treatnment of a warm bl ooded ani mal, such as nan. The

invention also relates to pro mu{g—(émc ure of said
2-azetidinone derivatives, to @?ﬁd\ﬁ ?%isi tions
containing themand to their use in the manufacture of medicanments to
i nhi bit chol est,erol %bsorlﬁt i Pr?l n 'ﬁipmr .bl poded ani mal, such as
man. A further aSpBCFTHEP PRS- FRrEAPPS RS LT pRarpResutisdlyFrceptrble

conmpounds gfts,lsbivates) \681vhic® Bf 4uh 6418 ahd pREARE theffor A¥:Sid PhAGMIEes possess
conditions. Atherosclerotic coronary artery disease is a major cause

of death aFh@esisralabsorgHoninkikiiory sefiviiy spdars agenrdingly of valng indbe weatment of
o it ) Bk e SABSSepok i ML AN A

hyper | i pi daem ¢ conditions assocl
total chol®ethedssi trgafenent ofp amsblpgdediapioml.cteh 1 arDlhe tiveltistaboatlaias ©

maj or,ris C OV ar . I .erotic disease (for

I nstance k%é%g%gr%@r Lﬁéglﬁ P@%&g%a?ggg& @%ﬁ%"?{r‘\’g‘gf‘ %i&akl%s %0 E}WF%\%% de

Vi ew' A$E nempGsifioBagomtmify theol dné o Beir ete iakhe Ganmuadnat bbmediOf%nishO hhibit
1930- 1938 20.and."Di ahetes and rdi pvascul ar Di sease: A St at epent

For  Heal  HASIR greBRfRE  SAp FRorhEARFL b an b Forkes e of By
Gundy S, iBespiamtlates toBkis k@ ofsthe ceinpaiids 6F the ihv@hti®in HOBRtmdd Of dyslipidemic
1134-46). Sitosterolema is a |ipid storage di sorder characterised by

i ncr eased f9B808PES-of sitosterol and other plant sterols in the plasma

and ot her ti ssygferduferbic kdr6hRPREy Bﬁéksé%!a%ﬁijbf’@au&é‘éf%&&n'&%moﬁ;?di% in the
absorption of sterols and decreased hepatic renoval. Sitosterolema

can reslt tWisitrpwedf ey web @s a pignificens drair ersheslthenge wssdveses dhisovaihviamom| that
di seases. ; . ' . erol
by T R T T e L
pat hways dbwcehatiydipepmkeinidbodhoksterol are tnirgoraisi dapeore frs cpaidvasylar 30

enters ¢ heierrel i B o P GontEies s Blish e ERingtee BRGS0
t he exogerwoddwide Viay” AbehaSt.eCalmehi RITERR kY alaClculation 1999, 100, 1930-1938
20 and “Diabetes and Cardiovascular Disease: A Statement for Healthcare Professionals from the
American Heart Association” Grundy S, Benjamin 1., Burke G., et al; Circulation, 1999, 100,
1134-46).

Sitosterolemia is a lipid storage disorder characterised by increased levels of sitosterol

and other plant sterols in the plasma and other tissues due to increased non-selective intestinal
25 absorption of sterols and decreased hepatic removal. Sitosterolemia can result in accelerated
atherosclerosis and other cardiovascular diseases. See WO 02/058696.

The concentration of plasma cholesterol depends on the integrated balance of
endogenous and exogenous pathways of cholesterol metabolism. In the endogenous pathway,
30 cholesterol is synthesized by the liver and extra hepatic tissues and enters the circulation as
lipoproteins or is secreted into bile. In the exogenous pathway cholesterol from dietary and
biliary sources is absorbed in the intestine and enters the circulation as component of

chylomicrons. Alteration of either pathway will affect the plasma concentration of cholesterol.
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The present invention is based on the discovery that certain 2-azetidinone derivatives
surprisingly inhibit cholesterol absorption. Such properties are expected to be of value in the
treatment of disease states associated with hyperlipidaemic conditions. The compounds of the
25 present invention are not disclosed in any of the above applications and we have surprisingly

found that the compounds of the present invention possess beneficial efficacious, metabolic
and toxicological profiles that make them particularly suitable for in vivo administration to a
warm blooded animal, such as man. In particular certain compounds of the present invention
have 2 low degree of absorption compared to compounds of the prior art whilst retaining their
30 ability to inhibit cholesterol absorption.
Accordingly there is provided a compound of formula (F):

A compound of formula ():



have a | ow degree of absorption conpared to conpounds of the prior

art whilst retaining their 30 ability to inhibit chol esterol

absor pti onwoAmeorsdmngl y there is provided a conpound of PASEINGA0(7EY :

A conpound of fornula (1): WO 2006/ 137797 PCT/ SE2006/ 000766 -3 0 R 4
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Cl. 6al kyl or Cl.6al koxy; f4 is hen Cl-6 al kyl, or arylCl-6
al kyl ; wherein R3 and R2 may forhk ng wwth 3-7 carbon atons and
wherein R4 and R2 may forma 20 rlng WR°h 2-6 carbon atoms; RS is
sel ected from hydrogen, halo, nitro, cyano, hydroxy, carboxy,

car banoyl , sul phanmoyl, Cl1.6al kyl, C1.6al koxy, Cl.6al kanoyl,

Cl. 6al kanoyl OoXY, N-(CI 6al kyl ) am no, N, N- (A _6al kyl ) 2am no,
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Cl. 6al k ycar bonyl, 25 N-(CI . 6al kyl ) sul phanoyl and

NN- ( CL. 6a 1) 2sul pham)yl and wherein nis 0, 1, 2 or 3. In this
speci fi cat eiphe term " al kyl" includes both straight and branched
chain al kyl groups but references to individual alkyl groups such as
"propyl" are specific for the straight chain WD 2006/ 137797

PCT/ SE2006X800H86- CH, CH,-, - CHz CH; CH-;

10 Rl=H, Cy.6 alkyl, Csscycloalkyl or aryl;

R%and R3is hydrogeﬁ, a branched or unbranched Cy.galkyl, Ca.gcycloalkyl or aryl; wherein
said Cy.salkyl may be optionally substituted by one or more hydroxy, amino, guanidino,
carbamoyl, carboxy, Cr.galkoxy, (C1-C4 alkyl)sSi, N-(Cy.salkyDamino,

15 N,N-(Cjgalkyl)zamino, CrsalkylS(O): wherein a is 0-2, Cs gcycloalkyl or aryl; and wherein
any aryl group may be optionally substituted by one or two substituents selected from halo,
hydroxy, cyano, Cy.salkyl or C;.salkoxy;

Ris hydrogen, Ci.6 alkyl,'or arylCy.¢ alkyl;
wherein R® and R? may form a ring with 3-7 carbon atoms and wherein R* and R? may form a

20 ring with 2-6 carbon atoms;

R’ is selected from hydrogen, halo, nitro, cyano, hydroxy, carboxy, carbamoyl, sulphamoyl,
C.qalicsl, Cr.galkoxy, C.galkanoyl, C.salkanoyloxy, N-(Ci-salkylamino,
N,N-(C;.¢alkyl)zamino, Cy¢alkanoylamino, N-(Cy.¢alkyl)carbamayl,
N,N-(C1.¢alkyl);carbamoyl, Ci.salkylS(0), wherein ais 0 to i, Cy.salkoxycarbonyl,

25 N-(C.salkylsulphamoyl and N,N-(Crsalkyl)ssulphamoyl; and whereinn is 0, 1, 2 or 3.

In this specification the term “alkyl” includes both straight and branched chain alkyl groups
but references to individual alky! groups such as “propyl” are specific for the straight chain
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acidic i smmyghﬂﬁd andreefiyAdmino. Examples of “N,N-(Cy.salkyl),amino” include
di-N-methylamino, di-(N-ethyl)amino and N-ethyl-N-methylamino. “Ca.geycloalkyl” refers to

25 cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

A suitable pharmaceutically acceptable salt of a compound of the invention, or other
compounds disclosed herein, is, for example, an acid-addition salt of a compound of the
invention which is sufficiently basic, for example, an acid-addition salt with, for example, an
inorganic or organic acid, for example hydrochloric, hydrobrémic, sulphuric, phosphoric,

30 triflucroacetic, citric, acetate or maleic acid. In addition a suitable pharmaceutically
acceptable salt of a compound of the invention which is sufficiently acidic is an alkali metal
salt, for example a sodium or potassium salt, an alkaline earth metal salt, for example a

calcium or magnesium salt, an ammonium salt or a salt with an organic base which affords a



salt, for exanple a sodiumor potassiumsalt, an al kaline earth netal
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PCT/ SE2006/ 000766 -g physi ol ogi cal | y- agcept abl e cation, for exanple
a salt with nmethylam ne, dinethylamne, ™ trinmethylam ne, piperidine,

mor phol i ne, or. tri h %:Box et hyl ) am ne. The co oungls of the
formla (P9 %]'PgIS‘%Hé c% Bﬁ%ﬁ’g %/’F é’ﬁ“ﬁ%‘éﬂsqlfé’i’@ sthiflggpinge dimethylamine,
adni ni st enggethlatohe, hipeAains, n@orﬂi&:ndbyﬁxsmﬁ&ok@M* down in the
human or animal_body to_ 5 give a conpound ormula (1).

Exanpl es of pr B HF%EOWH%P %fqrwlﬂﬁ(%oﬁﬂihﬁf@mmmdadesbadshemd nay bei vo.
hydr ol ysalligiaides @b f@uce gﬂag%m%ﬂ@ bl nlg]:i!»?x( fxgt}le A”m{ %ea‘ﬁrﬁ’a? body to

hydrol ysabl e ester of a conp
conmpounds givdiasompeanil ﬁéh@fomnu]@ciﬁt Exampi@ of grdadoags meluby drgyhigiislables

for exanplg, IS%@W‘%%E&S&%t X pro eRbable e?gﬁ[fo la&il s hydrol ysed

in the human or ani na 350?13%1] ‘0 or al cohol .
Sui t abl e phar Memv&vahydmlmﬂﬂQMlefec@ﬁpﬁha of e f@z@itﬂwel)’ ok Bfhketénpounds

Cl _6al kox esters. for exanp t hox rreth
Cl_6al kanﬁvm%i%%fwcoa@m%caﬁm@&ﬁﬁe R/’éi fewwgﬂl@ﬁwwmaceuhcaﬂy
pht hal i dy Iaccegsasmsteﬁahﬁﬁmmedly@amme h&m %\fﬂm%h c%fc afe’nt acid

exanpl 1-cy yl car bonyl oxyet hyl ; 1, dloxolen 2 on

esters ot %‘?‘g’r?g rké“ta@e Feuﬂc@yoﬁcégﬁﬁbéqﬁsﬁ%fw Pﬁb@wnduéen@l ealkoxymethyl
Cl1. 6al kox ygars saxhay i ehdiyd

1- met hoxycar bonyl o ‘geth xyﬁﬁ&?ﬂﬁ%gzﬁ ﬁ@gi%&h f\éﬁtefzsafﬁ) %x>?§/npgroup I n

t he conpoditdleylemyme BﬂsP ﬁh@lédﬁ EE5erS, (hncyqipaihowcalri;amﬂmwﬁ@ll@l estérefor efample
conmpound @f o cl osed. herein,
cont ai ni ng cgEl 5& 9{ g'g%gllreﬁc%)rg i ggﬂgftgﬁ’s ORI

phosphat e S—mf&th}éflﬁ é:ndolaﬂ—ae;nlyhlxqthljlkgdd C«atﬁﬂk@;@cabdnyl@ty&ﬂgﬂcs@@m dRdSple

whi ch 38 3. eeﬂgo he Vi.VO Ztggh roI is of the ester breakdown
to give’the r"éfﬁ%‘ ‘?{9’ %@‘Ybﬁ'ﬂ&d’ﬁ@ ﬁ?ﬁ Caf‘?jf’xa{cgﬁwyglwmpeﬁnﬁépé
I ncl ude a&ﬁﬁmmﬁaﬁhoxy and 2, 2-di net hyl propi onyl oxy- met hoxy. A
selection of in vivo g%cyrol sabl e ester formng groups for hydroxy
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phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl
carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give

25 carbamates), dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl

include morpholino and piperazino linked from a ring nitrogen atom via a methylene group to
the 3- or 4- position of the benzoyl ring.
A suitable value for an ir vivo hydrolysable amide of a compound of the formula (1),
or other compounds disclosed herein, containing a carboxy group is, for example, a
30 N—Cl.ﬁallcyl or N,N-di-Cy.alkyl amide such as N-methyl, N-ethyl, N-propyl, N,N-dimethyl,
N-ethyl-N-methyl or N,N-diethyl amide.
Some compounds of the formula (T) may have chira] centres and/or geometric

isomeric centres (E- and Z- isomers), and it is to be understood that the invention
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Another aspect of the present invention provides a process for preparing a compound
15 of formula (T) or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof which process (wherein variable groups are, unless otherwise specified, as

defined in formula (X)) comprises of:

Process 1) reacting a compound of formula (II):

0 OH OH
X
})@/K, S

L
H5
20 : (1))
with a compound of formula (TIX):
R4
0 ! | O
SR
H o R R

wherein L is a displaceable group;
25 Process 2) reacting an acid of formula (IV):



wherein L is a displaceable group; 25 Process 2) reacting an acid of
formula (1V): WD 2006/ 137797 PCTI SE2006/ 000766 -7 O p OH~/ \ \ 1 O
OH O s N WO e6/13(19%) or an activated derivative theredtGr/smods/oanrse
amne of formula (V): R4 OHINOH OR R3 5 (V) Process 3):
reacting an acid of formula (M): O R X0 OHOVINOH \Og\ HO
NOI \ RS or an activated derivative thereof, with an am ne of
formula (M1): R4 10 HNOH 10052 R3 (VL)

0 N
x\’ : 0 OH
o) S

RS

av)

or an activated derivative thereof; with an amine of formula V)

or an activated derivative thereof, with an amine of formula (VII):

R4
|0
HN |
OH
10 R RO
(vim)

Process 4): reducing a compound of formula (VIII):



Process 4): reducing a conpound of formula (VII1): WD 2006/ 137797
PCT/ SE2006/ 000766 _g. p 4 O .p OOLI"AIN HOBZRZ OHONI1 \ RS
(Vf) Procew® ®da/13rmact i ng a conpound of formula (IX): RAr/sE0d600H6 OH
HSHNO RR R3 OR3 5 (IX) wth a cagound of fornula (X): p OH X
O (X) 10 wherein Lisa displaceable group; Process 6): reacting a
conpound of forrmula (Xl): W 2006/ 137797 PCT/ SE2006/ 000766 -9- R4 O

JN OH L HORz RB ON 9] 1 11140
e O \/U\ N
X’ ° ELWTJLOH
0 [ S 0 R2
‘ N
"

RS
(VIII)
Process 5): reacting a compound of formula (IX):
R4
0 ' |
: N
HS O R RS
N
RO
. ’ Rs .
5
(X}
with a compound of formula (X):
X/0 OH
\O L
X)

10 wherein L is a displaceable group;

Process 6): reacting a compound of formula (XI);



RS (XI) wherein L is a displaceable group; with a conpound of
formula (XI1): OOHO\ SH 5~ (XIl) Process 7): De-esterifying a
conpound otwafmugata7(Xil1) R* O X 110 CH N N OR O O Rl1k20d5/0b0766 H
):N OR6 10 (XI1l) wherein the .group COORis an ester group; and
thereafter if necessary or desirable: )Pconvertl ng a conpound of the
formula (1) into another conpound of the formula (1); 15 1i1i)

renovi ng any protecting groups; iii) RBr ni ng a pharnaceutically
acceptable salt, solvate, saq vatg!of ;;uch a salt or a prodrug; or

iv) separating two or npre antijonerN. L[{is a displaceable group,

sui tabl e val ues f 5 8 halmgeno or WO 2006/ 137797
PCT/ SE2006/ 00076 D sul phonggl ox u for exanple a chloro,
brono, netha yloxy or tol l();éneB2 al phonyl oxy group. C(O OR
is an ester suitable values for C(OOR are net hoxycar bonyl ,

et hoxycar .o

RS
XD
wherein L is a displaceable group; with a compound of formula (XID):
X\’O OH
| o SH
5
(XII)

Process 7). De-esterifying a compound of formula (XIIT)

R
0 : |
° PH 0\)\1\{ N OR
\O@/‘K,S To e ow
N
O O\
RS
10
(XTIT)

wherein the group C(O)OR is an ester group; -
and thereafter if necessary or desirable:
i) converting a compound of the formula (I) into another compound of the formula (I);
15 ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug; or
iv) separating two or more enantiomers.

L is a displaceable group, suitable values for L are for example, a halogeno or



5 The starting materials used in the present invention can be
prepared by nodifications of the routes described in EP 0 792 264
Bl . Al t er naa 20ed/38719hey can be prepared by the foll ow negwaaedsio0srss
Process 1): Alcohols of formula (I1) mai0 be reacted with conpounds of
formula (111) in the presence of a base fTor exanple an inorganic
base such i um carbonate, or an organic 10 base such as Hunigs
base, in th h?ﬂ' R fOr gxapple 25hlare; Bropm methasesulphondetomi tri | e,

di chl or oneslbeaet-QilpHoR rogpgfyugfuran at a tenperature in the range of
0C to refl ux, refera |y "at” or near reflux. . Conmpounds of formula
(1) may be pr QR ispmcesten Brauptsbitatigvausts EM(@OR@k@MoM@arbonyl

2006/ 1377 OE(11b) C SU ' CEt
CszC0s O (%518) SCE(HH@S? %Ei%\?%ﬁ’%%%l aﬂdﬁ&@é&@-‘*ﬁ%ﬁn@? ] p(TSA) (Iid) 000
O 0 O 8 Li OHI'hitmtigg mfate@ials/usd Ofhe pmemv@don(chﬂ ﬁé pr&fy&cﬁb}( ﬂllb&hca’aons
DCC, DVAP o1 i -8R e R T ﬁi’ b'7)92 964 B? zglternatwel%/ they can be prepared by ghR

following reactions.

Process 1): Alcohols of formula (IT) may be reacted with compounds of formula (Hi) in the
presence of a base for example an inorganic base such as sodium carbonate, or an organic

10 base such as Hunigs base, in the presence of a suitable solvent such as acetonitrile,
dichloromethane or tetrahydrofuran at a temperature in the range of 0°C to reflux, preferably

at or near reflux,

Compounds of formula (II) may be prepared according to the following scheme:



I NWNONP ~0 I N (H TiCl4 Tetrai sopropyl orthotitanate R5 (I11j2)
Et hyl diisopropyl am ne O pMeOBz DCM OC then -40Ci0O O OH N, 0-bis
tri met hyl swioydoos/i37@cet ami de  Tol uene, 90C - 45C O/ S mwatsERAkodss
Formc Acid, AOpMeOBz O/ X0/ (nﬂl\ \ SodiumRs O ~)
borohydride N (u2) O Rs Schene 1 wher& n pMeOBz is para nethoxy
benzyl. Conpounds of formula (11b), (l11d), (Hg) and (III) are
comrercially availablg 5 conpounds,p or they are kn I n tihe
literature, of° et epar ed. byl s@hdar d- 2Se5S i n the
art. V\02006ﬁ\13 PCT/ SE2006/.00076% -12>\An r aspect of Fhe
present inventy on%rovides a pris€ess for prepa~Fig a coffdund of
formula (12) .0 R Rfyy OH 'O OSRENCH ~y OI\T&E},E]-(% R3 i
(1id)

reflux, OH
p-TSA

S LiOH, THF \i
A \)J\ OEt
)\ Water

o] I

j’\ (Ile)

DCC, DMAP, BN o
DCM, 0C - RT )
@
: O
Q-pMeOBz
s fL Ty p Ij%
:©></ s‘ TiCl,
(h2) Tetraisopropyl orthotitanate F*s {1j2)
Ethyl diisopropyl amine O-pMeOBz
DCM 0C then -40C
OH

0 N,0O-bis trimethylsilyl

e acctamide
X\ g Toluene, 90C - 45C
o ., cat TBAF
—N, Formic Acid, A 0-pMeOBz
/
m) Q X
o}

°a

Sodium RE
borohydride

z)

Scheme 1
wherein pMeOBz is para methoxy benzyl.
Compounds of formula (IIb), (11d), (IIg) and (OX) are commercially available

5 compounds, or they are known in the literature, or they are prepared by standard processes
known in the art.



ONI ~R5 5 (12) or a pharmaceutically acceptable salt, sol vate,
solvate of such a salt or a prodrug thereof which process (wherein
vari abl e gwawoess/sr®7 unl ess ot herwi se specified, as defpawesk200s/000766
formula (1)) corrpri ses of: Process 1) _ ifactl ng a conpound of fornula
(112): ~O OH OH 10 RS (112) vmthacorrpound of formula (111):
-, RR R4 0 L 15 wherein L is a

di spl aceablSU§F 845’8‘2! %PbecPé%S?g}lv‘?“g‘QE P¥°Hl_5§§1‘fﬁ DEisrsg Tosrprensring p sormpayl of W
2006/ 1377 ¥emR@IISHE2006/ 000766 -13 O OCHOO/ V' I OH ONI R5
(I'V2) or an activated derivative thereof; with an am ne of fornula

(V): R RA 0O HZNNROHORz 5 Process 3) of eaqil nglpé id of
formula (VI2
(M2 OH o N
X ﬁ OH
\
0 S, o RrF

5 (12)
or a pharmaceutically acceptable salt, solvate, solvate of such a salt ora prodrug thereof

which process (wherein variable groups are, unless otherwise specified, as defined in formula

(I)) comprises of:

Process 1) reacting a compound of formula (I12):

10

with a compound of formula (ITI):

o R IF‘“ 0
N
L\)LN/H( %OH
H 5 R Rs
(IXX)
15 wherein L is a displaceable group;

Process 2) reacting an acid of formula (I'V2):



IO RL ~OOHO x OH Q/\ S~v HOOI RS (V12) or an activated
derivative thereof, with an amne of formula (MII): R4 OH1 OH R2
R3 10 (VIwp2sroemss 4): reduci ng a conpound of for nulecifstbds@yorsd\O
2006/ 137797 PCT/ SE2006/ 000766 -14 r R4;9 p OXONL NOH NOH H
0 RR RB ORS (V1u2) Process 5): reacting a conpound of fornula
(1rL2): 4 INFrNO O OH HSAV HOR2R3 o0 NORS 5 (I)c()2) with a

conpound of formula (X): O CH
o
CH

Ivz)

Process 4): reducing a compound of formula (VIII2):



X0 M wherein L is a displaceable group; 10 Process 6): reacting a
compound of formula (XI2): OR RA O- O-NN"OH LH2RaO0OR ORS
(X112) whwoeions/137799 a di spl aceabl e group; with a conpoecrisezodoemssl a
(I'11): WO 2006/137797 PCT/ SE2006/ 000766 415 O H X O SH (m

Process 7): De-esterifying a conpound of-l formula (X1112) OR R4 O XO
OHO-NNOR Og\ HIO RR RS ORS 5 (X112) wherein the group

C(OORis an ester group; and thereafter if negessagy orH4desbrabI e:

i) converting a conpound obthe_ formula (12) intfp an ther&&tgﬁund of
NN
0

the fornmula (12O~ 104 i) #emoving any—pr ot@ct j ; OH
form ng a pharfiacey 3 =‘ , sol vatyg, sd| vat A éa Such
a salt or a pro@ 0 Or nore enanti diers.

(VIII2)
Process 5): reacting a compound of formula ([X2):

(1X2)

wherein L is a displaceable group;

10 Process 6): reacting a compound of formula (X12);

HS

(X12)
wherein L is a displaceable group; with a compound of formula (XII):



L is a displaceable group, suitable values for L are for exanple, a
hal ogeno or sul phonyl oxy group, for exanple a chloro, brono,

met hanesul plooyd/xrw7or 15 t ol uene- 4-sul phonyl oxy group. pdgsRr6d0bd6aN
ester group, suitable values for C(O re met hoxycar bonyl ,

et hoxycar bonyl , t-butoxycarbonyl and benzyl oxycarbonyl. The starting
material s used in the present invention can_be prepared by
modi fi cations of the routes desc@ibed in BPHO 792 264 B 1.

Al ternatively they can be prepaﬁed i 20 foll owi ng reactions.
Process 1): Al cohols of formula ¢+l& :

of formula (I1I11) in the presence of\a&base for exanple an inorganic
base such as sodi um carbonate, or an organic base such as Hunigs
base, in the presence of a suitable so(3&ht such as acetonitrile,

di chl or ongh-hake70Delesbhifk &gﬁﬂ ture in the range of
0C to reflux, pReferabI?my 5 atcgﬁuﬁggﬁmﬁgﬁgﬁ§8 WO 2006/ 137797

PCT/ SE2006/ 000766 -16 Conpounds of fornula (116) 1 be g3repqred
according to the foll ow ng, chene: OO0 O\ BrjjHS~ogtb) |}, 0 xI I Oket
o/ CSZCOa o | (®lc) (Ila) CN Tol uen i r efAux, Np- ggg?
‘ ier WY o (The) ©Bcc
R

100 q OSLIXHT
DVAP, cui o DCMyd

O

5 (X112)

wherein the group C(O)OR is an ester group;
and thereafter if necessary or desirable:
1) converting a compound of the formula (I2) into another compound of the formula (12);
10 ii) removing any protecting groups;
iif) forming a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodmig; or
1v) separating two or more enantiomers.
L is a displaceable group, suitable values for L are for example, a halogeno or
sulphonyloxy group, for example 2 chloro, bromo, methanesulphonyloxy or
15 toluene-4-sulphonyloxy group.
C(O)OR is an ester group, sujtable values for C(O)OR are methoxycarbonyl, -
sthoxycarbonyl, z-butoxycarbonyl and benzyloxycarbonyl.
The starting materials used in the present invention can be prepared by modifications
of the routes described in EP 0 792 264 B1. Alternatively they can be prepared by the
20 following reactions. '
Process 1): Alcohols of formula (¥I2) may be reacted with compounds of formula (IIT) in the
presence of a base for example an inorganic base such as sodium carbonate, or an organic
base such as Hunigs base, in the presence of a suitable solvent such as acetonitrile,
dichloromethane or tetrahydrofuran at a temperature in the range of 0°C to reflux, preferably

25 atornear reflux.



OOpMaOHz OO OS R(RB))n/~(Ili) . XX OS 11 N~O 7.~ ~l-,p ONO
TiClal / - (1) Tetraisopropyl orthotitanate RS 2) (I'1f Ethyl

di i sopr opywoanmes797pMeOBz DCM OC t hen -40C O OH N, O- bpr/SE2006/000766
trimethylsilyl O/ \ acetamide i S Tol ﬁne 90C - 45C cat TBAF N
Formc Acid, O-pMeOBz OO orI~I\/h0/ " S Sodium R5 O (~2)
borohydride (112) O RS _Schene 1 wherein pNECBz I S para met hoxy

benzyi. 5 Conp ups of errnian(T¥2) sy be prepared agdordjey toethelfoflivir@)scizmme:

comercially avail abl g conpounds or they are kno |n t hg
literature, or they alle pgepared b &%pdard proce knpwn i n the
art. WD 2006/ 437797 2006/ s oreatl a (V)
may al so be rgac vmth a com:{:mngd—o'ﬁ fori‘m V). Qo)
3
CHCN
= rTec);’}E;I,le' l H°\></0H
p-ISA (ma)

Ue)
DCC, DMAP, 0
DCM, 0C - RT H\—’

@
O-pMe0OBz

:©></ \/ﬁ\ /([L TICI ,X\OD/TC;;E @

Tetraisopropyl orthotitanate RS (mj2)

Ethyl diisopropy! amine O-pMeOBz

DCM 0C then -40C

OH N,0-bis trimethylsilyl
acetamide
Toluene, 90C - 45C
cat TBAF

Formic Acid, A O-pMeOBz
A e——— 0
) X’
Sodium R? ©
borohydride
" Q
HS
Scheme 1

wherein pMeOBz is para methoxy benzyl.

5 Compounds of formula (ITb), (XXd), (Iig2) and ((112) are commercially available
compounds, or they are known in the literature, or they are prepared by standard processes
known in the art.



WD 2006/ 137797 PCT/ SE2006/ 00766 -18 o O0-1p-OH 0 0/ X~1\ s ~. O
ON(XIV) Rs O(XIVb) X o NOO* p I I (XIVd) Br CHOHp Xp NaH O\ O
B~ 0 DVF weo 2006a3mnzene oC - RT (XIVC) rfx p-TSA XA ipCISthu@poorss
DeanStark (XIVe) om 00 0 (XIVI) HOONI \ / (XIVg) 0000 N\
/ Rs O1~ e.. nr~JfF THE1\ Sv' DCC, DMAF | S'JjMTICI4 HzO

AO / CH Ch ~' Tetrel sopmpyl orthotltanate O00C RT (XIVf) 00C RT
(XIVh) R( / CH2Cl 20propyl amnes X OO0OI OOCO C/ \ HSHO vy

A compound of formula (V) may also be reacted with a compound of formula (XIV).



\ N1 BSAI OOSNEt3 | cat. TBAF C N HROMBOH Rs toluene 0 ~~ O
NDOD- 450C VIA) O?-~ a (XIVK) Re Q OHO O XC1 BN (XIV) 0 Rs
Conmpounds w0 Foisotsa Xl VI may be prepared by the foll ovwomsmenstoas7édNH2
0O CHOO1 \ BrN~"koEt OR Rs NaH Toluegn. N DWMF Dean- HH p p-TSA O
DMF Dean-Stark refux Re (XIVI) WO 2006/ 137797 PCT/ SE2006/ 000766
-19 A conpound of fornula (1112) may al so be react ed with a conpound

of formula (XI'V2). 5 Conpounds of rmul a (XIMZ) may be prepared
according to the foll ow ng route 0 7797 PCT/ SE2006/ 000766
-20 (X~ OYH OO X, o
{XIV) Rs
o {(XIVb) XIVd
)(0 o N Hs A g~ )(0 o s\)OL OH%H (XIvd) Pﬁ
OI :’ E&HF 0 t benzene X D)<’
00G - AT {XIVo) pTSA
{(XIva) Dsan-Stark (XIVe)
~

e SO o

o :
— Ay A ——
e ﬁé S on Dec, Dup XO?‘@)S L/O TGk

0 Tetralsopropyl orthotitanate
0°C-RT (X ouc RT (XIVh) Eguggiizsupropyl amine

RS

o0

toluene
90°C-45°C

o N,
(XIvj} _0>‘° (XIVK)

o
J:g\ ) HEO!MBOH

o\j‘OH

R

RS
Compounds of formula XIVi may be prepared by the following route:
NH,

/ﬁc]),o7
[a) 8]
OH ’\€
B o OEt RS
————— e e =
NaH Toluan N
DMF p-TSA
H™ ™0 25°C H Y0 Dean-Stark
reflux
Rs

(XIVi}



(XIV2) R 0 Hs JOIlo.. (XIVb) o (XIvd) 7! | sr OHOH of 1 O NaH
benzene OCF RT (XIVC) rrffxTSA (Xl Va) Dean-Stark (XIvVe) oyo 0 J
HNJKO o | wobdris77ex 1-/ (XIvg) f | i 'oHp 1 10 s Xp NeciéE200600763 N
\' /s R 110 -~ O H DCC, Dl\/APp\,~y1_I—IOXIpiCHZCI2CbCRT
(XIVf) O=C - RT (XIVh) 1/ 71014 Totral Sopropyl odhotitanate

El hyl dl | sopropyl amne CH2Cl2 Xp OO Oto XQ OON- OBSA OO NEt3
\'1 \'a | / cat. TBAF p N H2O MeOH Rs Nwne 0 900- 05C

A compound of formula (IN2) may also be reacted with a compound of formula (XIV2).
5
Compounds of formula (XIV2) may be prepared according to the following route:



ON, (XIVj2) 0 (XIVh2) R 0 O-OH 00/ 1 Xp SO N\ (XIV2) o r/\)
R5 A compound of fornmula (XV) may be reduced to a conpound of

formul a (1Woos/s7@enpound of formula (XV) may be reaci@gspbdsho@ss
conmpound of forrmula (V): WD 2006/ 13779]2d3g/ SE2006/ 000766 -21- o-\-~o0
OH OO ~INNISON o0 RS (XV) A conpound of fornula (XV2) nay be
reduced to a conpound of formula (1V2) or a g¢onpound of formula
(XV2) may be reacted with a conpou of forgukg (V) 00 OH o s ol

N\ oI~ R5 (XV2) 5 Conpounds of [f r;@? 2) may be prepared
{ .

according to the foll ow ng rou)t(%)«,s,
0
S Q
(Xv2)

[=4]
o (XIVE) %
o Hs 0 o (XIVd)
B Ao~ s O OH fﬁ) o
5 Clme T O
00C - RT (XIve) e i
(XIVa) Dean-Stark (XIVe)
o] O~
5 T
AL o]

Y P _
& Pﬁ (XIvi)
o >< ] @ ove) [ o o @

O
5 o. .0 @] S\)L J( N‘©— 5
o O:@x, S\)LOH X eNL-’O R

DCC, DMAP o)
H.0 X CH,Cly -

0°C-RT AV ®C-RT (XIVh) @ TIcH

Tetralsopropyl ortholitanate
o
)'(-O 0/_8-_0 ?—
00 )9 3ny .
H @ BSA )(o . 5 NEta
. - .
@’ cat. TBAF OJQA/ N H20/MeOR
RS :
S .

Elhyldilsopropyl amine
e}
{oluene o
90C-45C
N,
_>—0
)

CHzCl2
(XIVj2) (Xivh2) R

[o]
O} CH

o 5,
XOD)Q' J;P xv2)

A compound of formula (XV) may be reduced to a compound of formula (IV) or a compound

of formula (XV) may be reacted with a compound of formula (V):



10 WD 2006/ 137797 PCT/ SE2006/ 000766 -22- SH /,0 NaH Meo Meo Br ~CEI
\ BJL1oH MeO \I _ x lo~ DMF OBt THF/ HaO S "CH (XVa) (XVb) (XVCO)
(Xvd)  HN-tvo 20003@7793-J DMAP /zy' ng) CHacly 0 (R5)n (FRctsEYedsionords \
[0 (mMO Il O ~ n(o-<) (XVe) O (Xvs2);Tlcl, 4 Qwe El hyl dl sopropyl
amine CHaCl2 NBS Toluene 2) cat. TBAF O- 0-t0 o~O MO\ S 0% <
N/ NC!aPhSPSCINOZ‘ON%SHS H CHzCl x Aceton! HO 1!, o I\

(XVh2)ORe / Re 0 Rs 4

Coa O

(XV)

=&

A compound of formula (XV2) may be reduced to a compound of formula IV2) or a

compound of formula (XV2) may be reacted with a compound of formula (V)
o 0
OH

(2]
O 8.,
SO R
IO

(Xv2)

Re

Compounds of formula (XV2) may be prepared according to the following route:

10



(XVi2) (XVj2) OBr ESN CHeCl, (lla) o--YOp-ly0 O/ \ OH P, HCOOH
pS Xo DNj\ X1 N SodiumO borohydridil--~ Re XVk2 Re (XV2)\ (

) \,1 Reawwnimosisirton a (1V2) conpound of formula (V) (pdd2bochbess
steps in this schene are not restricted %o t he reagents, conditions
or protecting groups 5 nentioned. WO 5468/ 137797 PCT/ SE2006/ 000766
-23 CorrpoundoszforrruI (XV2) rrg%:o be prepared according to the
follow ng sc . o—éllb)i{‘_’ | -k_Brrg A ff HO OO
X 1 Aceto® & | Tol uéhe Y p ol | a) m SESA 1.HF,(,},(I I?)@Q,EH?L@ 0
(XVF) (119) ®3ON J O @0 , o o O SJ Rs)

(XVd)
Ni
(B)n 0
) @‘“{\_@_o o0v9) M“"@\ls \)‘,’\ ‘JNE?
), oo O

Ethyldiisopropyl amine
CHSL,

1) KBS
Taluane
2) cat, TBAF

o
. oy o~
o
\@\’ ]< o a NO, e j<
= s ® peston/BO
o, Ko’ NQ 2 N
5

(x\mz)

,p@)a: ]':.,
o-'\FO
i s’*ﬁ " HCOOH 9 K
Ceap-SREE S

Sadium
borohydrlde " vy (xw<2)
- Reaction with a
{IV2) compound of farmula (V)
(VEHI2)

The steps in this scheme are not restricted to the reagents, conditions or protecting groups

5 mentioned.



THF HHO O OH DCC OVAP O I~ 1/0 11014 OH,d, 1 Telraisopropyt
orthotitenate (fit) (1lh) Ethyldisopropyl amne CH2Cl2 OOX /[ \
OO0 N/\ (woadBSAWO 1O _ HCOOH RS N \O catsat TBAF-PCT/SE2006/800766
toluene 0 ' (XVm2)~ (XVn2) R5 PQI° CH R33R 'S QNRS (XV2) The steps
in this scheme are not restricted to the reagents conditions or

protectin d. 10 For Xl ,.and in_an

anal ogous%n%ﬁnﬁoégﬁ% %&Oﬂ%@ﬁ@ Qbﬁpr%’ﬂﬁ "’FFFEE‘PS ¢ BRifolpwingphpg: WO
2006/ 137797 PCT/ SE2006/ 000766 24 Process 2) and Process 3): Acids
and am nes nmay be coupl ed toget her in the presence of a suitable
coupling reagent. St andi t1l)ept| de coupl ing reagepss kno in the art
can be e as s agent of Or exa o

car bonyl d%| e antkxk a cyxa xyI bm‘_d’e in
the presence of,a catal'§8t such as ,4i rre yl arﬁshopyr’i\ e Ry {
4-pyrrolidinopyridine, optionally in the presence of a base for
exanpl e triethylamne, pyridine, or 2,6-di-alkyl-pyridines such as
2,6-lutidine or 2,6-di-tert- butyldoyrl dine. Suitable so(lé_v@{ts i ncl ude
d| met hyl acet am de, dichl oronet hang, benzene, tetrahydrdfuran and

di met hyl f or mami de. The coupling feattion conveni ent§\ be &
performed at a tenpe ure int r dkge of 0 to 40C L e

acti vat ed ali?_d,deorl val vv& i ncl trde agi d,Oﬁk&asj\ Upr exanpf’_g@anél

chl ori des, H:o X DCC, DMAP TICk -

CHLCI; Tetralsopropy! orthotitanate
(i3] (llh) Ethyldisopropyl amine
CHaCI2

0

e
0\‘%@‘ F x’ﬁ@)“;pl 5

(XVim2} _>'0 , (XVna) \ Bs

(Xv2)
The steps in this scheme are not restricted to the reagents, conditions or protecting groups
5 mentioned.

10

For XIV and (XV), and in an analogous manner for XIV2 and (XV2) both the following
applies:



and active esters, for exanple pentafluorophenyl esters. The reaction
of these types of conmpounds with amnes is well known in the art,

for exanpl wotZeesy13mmy be reacted in the presence of a hEsmsE260600786
those described above, and in a suitablg solvent, such as those 15
descri bed above. The reaction may convehniently be perforned at a
tenperature in the range of -40 to 40C. Acids of formula (1V) and
(M) may be prepared from conpounds of formula (11) by reacting them

with the abpeapzj adProass 5P Relds ¥n@Laeetefbe & ' '
conditions of P)r oqesrg 1) .pAI ternativel y,fgec“igdélgﬁg?@%r %%g@gﬁe%e%%f&
(V1) may BEHesoupiee soedt seamdadasptiderouplingatagsets dnevi inkhe ak sandfe
forrrula(\é)npiad}g : I al i ahl onpounds. . or they
are known in t%gy%‘#l%gl?gtgu l}?@ E‘}%ﬂ'fgﬁ %ﬁgﬁ%@gﬂg@%ﬁg@@éa@ %WHjar d

pr ocessés digyelphedylrcatheditmide, opfpurdlyss thé)presBeeof & catalysfsugtompounds  of

f | | W th.a hydri . t

sodt um bor iy ERoPyRane bl 4 BiSitiipbiiatt, Bty indh Biice Bt Toc

sui t abl S fezﬁnﬂﬂemweyd' argﬁﬁ;%&ﬁ}fﬁne&ﬂml diﬁlﬁyl%{ﬁﬁi@éﬁé!hl@as(%(@h%t?di&a{ihbe
repared f,romcq nds,. of f. . eprotectin e

Eeng yl gré (ng?é{ ﬁ’&%g’ﬁﬁ enﬁmgﬁ’gé@g‘?gtf _mcﬁdp élﬁy%%}ﬂﬁ’lﬁgf@% ¢thang)

coul d be beelens) zattdv@dfurRy Qﬁ&ﬁﬁe&yﬁ&ﬁlaﬁﬁ&?Tﬂ@éJu@ﬁﬂ?ﬂa&%g h onveniegg.ly be

resul ting conpound deprotected to reveal the kéetone. Process
and Pr ol $etpmedpha teapesiie iints rangg 0b«0ited0iCed t oget her in the

presence of a . | I c,.base such as sodium,
car bonate, or gﬁi@%?egéaﬁ"vgt@ggdggh&@ﬁv%sgf?&%%%cgdshﬁg%se ot F’ﬁm?]ﬂ‘éa ﬁ?ﬁlﬂ%@’é’
of a sui t abd ectiveestens; fos exAmplspantaftuorniphernyl estersliThb karteresfitadne types of
tetrahydr LA tenperature in the nge of OC to reflux,. .

pr ef er abl ?/ IJljétig)(?t{c;)!lrd ?%’é@r I%‘Q’?ﬂ%&?%ﬁé&ﬁ%% ?‘g%xgﬁﬂlF %I‘:’?' g R5aerrse in thes
Conpounds paerfce bfiu base( dukh aathdsd HsdribEaYbHRR, RId9R ALELELRYRRNEPRA AP fHoad ©

nodi ficati,on . of Sch 1. Conpounds of fornmula (X) and (XIl) are

ooni rrerclgi gpsegib OV%E‘H% TRASHPHBRY SONVERicR ke PesfoENgd A5 ditemrperatie in the range of
| i teratureqgiiuptdiey are prepared by standard processes known in the
art. 5 Process 7): Esters of fornmula (XI11) may be deprotected under
st andard condi feids of fmahla{EV) anldd¥¥) mesior pripdedfedm vompeundextophula @1) by

oL BB oGRSl AR b
prepar ed BycassnbdAféraatveby) acifls offypriila (V8 and (VI) may be prepared by a modification
20 of Scheme I.

Amines of formula (V) and (VII) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes known in the art.
Process 4): Reduction of compounds of formula (VIIX) could be performed with a hydride

. reagent such as sodivm borohydride in a solvent such as methanol at temperatures suitable
25 between —20-40°C.

Compounds of formula (VIII) can be prepared from compounds of formula (I11), by
deprotecting the benzyl group and performing Process 1. Alternatively compound (Ik) could
be debenzylated, Process I could be performed and the resulting compound deprotected to
reveal the ketone.

30 Process 5) and Process 6): these compounds may be reacted together in the presence of a
base for example an inorganic base such as sodium carbonate, or an organic base such as
Hunigs base, in the presencé of a suitable solvent such as acetonitrile, dichloromethane or

tetrahydrofuran at a temperature in the range of 0°C te reflux, preferably at or near reflux.



processes described herein for the preparation of conpounds of
formula (1). 10 It wll be appreciated that certain of the various
ri ng subst wouod/s7io t he conpounds of the present i nvepti/SEoisRYIRE
i ntroduced by standard aromatic substitytion reactions or generated
by conventional functional group nodifications either prior to or

imredi ately follow ng the processe ntioned above, and as such are
i ncl uded in th?OBfPSB% SOfE%rBJ'éliﬂ m‘f@?’% hPiepired by amappsepsiatconedifigniion
nodi fi cat iofSshenecl. ude, for exanple, introduction of a 15 substituent

by neans of an_aromatjc %ubst i tution reaction, reduction of
substituents, SORPPERIsHS forgrula¥send (X hars cammersiallyaviitablecfompounds, or they

subst i t uenRtsknownan KRag | | 1] for such .

pr ocedur es arg vve?l kngﬂma/fﬁﬁ?’%Pﬁﬁgg%ﬁg%g]%g%&&aﬁ%cf%ﬁ %}ow Br%ﬁags of
aromati @ Supess TuEstens of ferawld G maylbe deproieeted ntdep standdrd Sorelitioas Riche
group usi LLrl Cl th I ntroduction of an .acyl,
group usi E%,S&? %?ﬁg%(d;l?r% e’,f&;‘%}{a}é@%aa lh%ﬁylaoé%gﬂ%esteé\magcnggcamteg[? Hw&gso@gm
al um ni umbydroxide dr ingddhpnel ntmorRempetatureCr af t s condi tions; the

i ntroduction of_an al kyl..qroup sing,an al k hal i de and Lewi s acid
(such as al umi mum et |Sé)f:1if‘%'LﬂuEde()x',%B’é‘ bFP?"Qﬂféglntﬁéﬂdﬁcaﬁ@fh@ﬁ%nﬁ’@ﬁﬂxﬁ and

t he i nt r ogretdsesdeatritied hRteRgRR GrediiaRatioRdf tdrsptnads BARIEH).Of
nmodi fi E@ti ons ;{Lwrml ude the reduction of a nitro group to an am no

group for e P8 apReseiaied that coripin f demearionnring sbstiupteinghe compaugdstof
or treat majtpri¥ehifintdn@bn in{hytbl@%ﬁdﬁé&%t&ﬁaﬁ%ﬁﬁﬂﬁﬁl@ls%sjﬁﬁﬁl?ﬁ?ea%ﬁ!)r% o th
ylsulp

heating; oxidation of alkylthio to alkylsupphinyl or a onyl .
It will aBeRstated Bipsmaentignakfunsiipnal; siowomedifi¢ationseithenptiordn sr men¢diaelgd

herein it : ' t ec. sensitive groups
in the corfr%%? n%s. e?ﬁ%@%ﬁ%{nﬁé\%@é& vﬂﬁ er’ganh%? %{Cgc %156%1%?%& Iﬂglgee%rggﬁs?/aﬁfz& of
desi r abl e therduvesntipr. Syck rezetidns dsd fedifisatiins didale, far exapdeyinttaaiuthRse a
skill edzi ] Lt t1.onal. otectin roups .may.be used in
accord grsl c gu b\t/svg@ﬁ&s anrlle@%g'? éngarﬁ'Pg%ﬁ sﬁ:@ @t‘tt’?%regq“gﬁ’stf’&%f‘f’% ﬁf %’gém?elw alkylation
G een, Pr of sibstituentGimolpddation OF gastiterdy, MThb esients skdhBacyibh edndidd FS0sh
1999) . Thus,ﬁ‘aipf reactE]iE%tls I ncl ude groups_such as amni no, carboxy or

hydr oxy i PPRBIFTeSFES HES KRt & thechsmieal att Raséculir sxpmnles ef srpmaic subditution
react i ons rdaBttink HAichEE REBducibh PRI, 7u31%%}f)1§§ﬁ199c@é 0097084 tﬁeggr A

suitable protecting group for an amnd or a amno group I's

exanpl e, HiFodesHon ofayagyl eraup UsingfeT examplen pik aayblalidgend pewischidasuch as
acet yl ppaguahkensa . A ethoxycar bo g/

et hoxycar bgny or t-but O%%g?gge}%}lt?%fgs%gﬁﬁéﬁ,@?; %@ﬁ%@%&%&?ﬁgﬁ proup
group, f osingxwatpyldabidnand Iewisanid ool gs aumiaivnatrioiloride)amder FrisdebGanp| e

benzoyl . . Ig fa .conditions for the. above protecti .

groups n eg%gé%r%?’l a?}ﬁ\?/}ger@ﬁ-g\? ]%H&% Plnf‘ejgl ‘t&ﬂ?ﬁ%‘% eGP aachgqr CRPig: %%B‘.’A}g?ﬁﬁ@?s

for exanpineludatheaeductign ofiprisrogrouwso am aatdoaReup bydor elakire/ eaaREaY |

group or ﬁ‘)?drogenation with a nickel catalyst or treatment with iron in the presence of hydrochloric
25 acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be-appreciated that in some of the reactions mentioned herein it may be

necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable methods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
30 practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1999). Thus, if reactants include groups such as amino, carboxy or hydroxy it may

be desirable to protect the group in some of the reactions mentioned herein.



aroyl group nmay be renoved for exanple, by hydrolysis with a suitable
base such as an alkali netal hydroxide, for exanple |ithiumor

sodi um hydwmaockzi37Abt er nati vel y an acyl group such as ECT/SE2006/000766

t - but oxycar bonyl group may be renoved, % r exanple, by treatnment with
a suitable acid 10 as hydrochloric, su ghuric or phosphoric acid or
trifluoroacetic aciglsand an aryl met hoxycar bonyl group such as a
benzyl oxycar bordy WGP BFPIERIpE BEUPdoFARSEIING @-’ralkYi%!%mp eouplis for example, an acyl

hydr ogenat g@pﬁ ﬂjf%kal_lﬁpls ah ARyl SEP s P %éﬁ%%hﬁﬁﬁ&%&%xﬂr? Efouﬂrfopé@cample a

1
treatment wt a Lewis acid’for exanple
tris(trif|pdhogeubenyd)ethoryeanbanybe-takaxyearbaryl gropp,anectlinatogycathonylfessup,

a primr %/ fai%aa_@lpwt%ﬂ Ib@cﬁbﬁﬁy&,ﬁ&%ﬁ%ﬂ%&%%ﬁg%#l %{aﬁék&%ﬁ%& f’ﬂ*&jd‘éé}o{é@&’&e

renoved . ea nt “w t
di met hylJareondipensfpt terabreve porteating lyrdupsinecessagly vary with theloh&icPslr6ettinag

roup for h X roug i s, f.or exanple, an acyl group, for
gx amgl e ar’f”fEl %ﬁﬁkgﬁ‘gﬁyﬁfgﬁ%ﬁe’é&&ﬁﬂﬁ‘%&? | aﬂaﬂﬂ(aa?ﬁﬁ a]%PBXﬁﬁf,bOPﬂrnge
dopr o8 Cot Lo om L on T or f b abyb Ty biha itsle M fiph oo an alll
p i I S Ne. ve p | ng .
necessari I%"'t’%}i‘?&"\’fddﬁ”fﬁg’f ??@IQBIFOIF‘S%I%W sprigmdidronislegh bierpativekuan acylgroup such
exanpl e, aRa %Mﬂox?&ﬂﬂh?l‘éfg@ﬁ"%gy BSrealbvéd, If@r{b%ﬂa%lg,; btfeaRhé lwitﬂra%ﬁﬂalﬂ@%céci

be renoved, for exanple, | drolysis wt e base suc
an al kal% 2rBYEPCs: sulplsic or phosphertryicid orittifinarpacetic sudiandhanhydr oxi de.

Al ternati t up. e
renoved, }égg}rlﬁﬁglggxr%l e, H%fli] y%ysg?g%bganﬁa#% P\Q}%\E‘@ P R}E%ﬁ{p&?{y&&gﬁgﬁedggor
pal | adi umesamplertydiydrogeration abtre qatatgseaich gpa?ladium—dmca}rborgarbpﬁsﬁngmu@th
is, for e . £ Rfving. gr.au r . e g methyl or an
et hyl “or oot et aciPhe SRl bt Bl Boscely; Kb BaeRychottins o
basebs uch farsa Isnnh:d' i ?mnhgocgrmgl id,d’olt‘) ma?{pw, ?@Kt&fmyl%r%lﬂwmblﬁ ?ﬂgyglé %ﬁibv\é@b?lh
may be f.enove or e, reatment Wi th an acid, for exanple
anyor gani CedPeht it A @E%qer {?Bg’b%g? fignethylaminonsep iashing 0 ithdygrazine.
benzyl group wmﬁhamaymmﬁﬁ%agwﬁfbr afl9tiroR ¥y 2F5b & fd})éﬂ&iﬁh&%%@?l%&fgb for

I on. 30 D r oups

over a catal yst such as pal I'adi um on-car The ot ect
may be refbAFaRIe &t alkpReyE BV Mickies acatign dreyl iekaupsipn exresile bangbylgor an

conventio Lgeini 1 ) gl Leal. art . The invention
further pr@?\l/?d egﬂg}gﬁ}} goc_rggﬁrr%%tﬁ Eg&%? 'Ilthﬁ gg gtre rru%;tEl 0%%?% ft?ﬁ R IW@S%’I%
esters or graups wdbnachespalyvarnwitte e 6hdie o RemE SRAGOTHE) fif 6Lampl2 An eyl
CH 1 RrZO grc{up\suc% As a'ﬁl a.%moyl or an aroyl group may be removed, for example, by hydrolysis with

a suitable base such as an alkali metal hydroxide, for example lithivm or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.,
A suitable protecting group for a carboxy group is, for example, an esterifying group,
25 for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a -butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluorocacetic
acid, or for example a benzyl group which may be remaved, for example, by hydrogenation
over a catalyst such as palladium-on-carbon.
30 The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art.
The invention further provides for a2 compound of the formula (XVT) or hydrolysable esters or
amides thereof:



NO1\ R5 (XVlI) 5 wherein R7 is an hydroxy group or a Cl -4 al koxy
group. Rl1, is as defined above regarding fornula (1). A conpound of
formul a (XWoz20m6879¢ an internmediate to fornula (1). Thectsnressiceds
further provides for a conpound of the_fornmula (XVI2) or hydrol ysable
esters 10 or amdes thereof: O /OOHQ~ R/ Np/ S., 1| HONRS
(XV12) 15 wherein R7 is an hydroxy group or a Cl1_3 al koxy group. Rl
is as defined above regarding formula (I). A coppou of formul a

(XV12) may be an internedig toforrrula(.12g. [[]A\sstated R?
efined in } f

her ei nbef ore t?g* on possess
chol esterol absor Nitary act These Bropeifiti es may be
assessed, using@ | ow PN 0l 0f

Moat” tests. 20 In @ivo testing
of chol esterol absorption inhibitors (A W 2006/ 137797

PCT/ SE2006/ 000766 _28 C57BL/ 6 f#& e _mgce were maintained on regul ar
chow di et and housed in indivi §ual c to collect faeces. Mce
were fasted for 3 hours and then gavagedg=mth vehicle or conpound.
Hal f an hour later the mice were gavaged wi t R®radi ol abel | ed

chol esterol. Six hours after the 14 C chol esterol gavage bl ood

sanpl es were taken via the tail and plasma prepared to 5 determ ne
how much chol esterol were absorbed. 24 hours after the gavage of 14
C-chol esterol the mce were bled pl asma were prepared for

anal ysis. Faeces were collected f hours to assess absorption
efficiedcy. In vivo testing of chol esterol absorption inhibitors (B).

C57BJJ6 fenal e lg\n'.ce \ﬁ/e&re mai nt ai ned qn regul ar;chow di et and housed
in indivi a\@{em 18 an hydroxy group or a C;4alkoxy group. R, is as defined above regarding

formula {X). A compound of formaula (XVI) may be an intermediate to formula (I).

The invention further provides for a compound of the formula (XVI2) or hydrolysable esters

10 or amides thereof:

R?

XVI2)

15 wherein R is an hydroxy group ora Cy3 alkoxy group. R!is as defined above regarding
formula {I). A compound of formula (XVI2) may be an intermediate to formula (I2).
As stated hereinbefore the compounds defined in the present invention possess
cholesterol absorption inhibitory activity. These properties may be assessed, using the
following biclogical tests.
20

In vivo testing of cholesterol absorption inhibitors (A)



10 cages to collect faeces. Mce were fasted for 3 hours and then
gavaged with vehicle or conpound. One to ten hours later the mce
wer e gavagwih ad/t37madi ol abel | ed chol esterol. Six hour secafsB0060E661 4
C-chol esterol gavage bl ood sanple was taken via the tail and plasm
prepared to determ ne how nuch chol est efol was absorbed. 24 hours
after the gava ;/‘#4%% chol esterol . the mce were bled and plasm
anal ysed for e icewEreuainiaingd on regularchoy dietomd dowssd 112141d1Vldua1
hours to a:ams cﬁb&ﬁa@deb%ceﬁwfet@fa@t@@‘i'oﬂ 8
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strai ns ofydu.6e 7 1

Di etschy, S. D. wFuer?IMHdé)e&S%?a éf%%@%éﬁoéégfﬁy%s & ﬁ%ﬂe%gfﬁ&wilefé%ﬂsl‘@r%ﬁ%s
in 129/ Swoaﬁswsm&ﬁeﬁmmcyeffect on chol esterol responsiveness.

Am J. Ph¥,§| gl tes&999fc! 5176&%%[%7 %1_24 ,2? ﬁdrri nistration of 0.2

prmol / kg o 14C- chol est er ol
absor ption (pr oaseﬂmﬁefelﬁme 6K v e S thib Qo g arkcnW! c?ét%ﬂd Higusgé ﬂ%}bﬁggal
ure

gave 67% i nhi ZI ti.on C-chol est erol absorption (proce
Accor ditig “f&y® O‘Fq.lxlrefttfé‘fce% & ersriastebior A aws prchthem gavagedswith veliidedr a

phar maceu bbﬁpéundcgﬂ@@&éﬁ h&fRs 14 gl Q@RM&:%%%.g@csl %ﬁ%ﬂ@?&f&gb g{e gﬁo& ng?rgls Six,

(1), or a phar maceuf,i cal |y acceptabl e
a salt or haursabenthey Cheholasterol ggvage blood darhple viantakérovie thertaid ssdglhdia on

th h Vi WO 2006/ 137 97
PCT/ SE2008) D000 Sbe e B R BBl VAL b PPt PE e eabpee of &
oral admi phalesterel tbﬂMdeoverekladpméplamaaanahahi fot radfoabid@SA Faced Were also
par ent qgak k@&g%{j@ (]%1 usdl na% I nt.ravenous, subcut aneous,

et 08 e poPion

i nt ramiScal By casasterlle solutlon
suspensi oBefereneenil si on, for topical adm nistration as an oi ntnent or

cream or t.al nistration as suppository. 5 In general the
above coné)gé ‘{%ﬁ qquﬁ@@ Mr Sferlevell d- ‘g Tespneki P dpdVilsmanReC. Leloagf. -
convent i OBgbereXsd Bjp8ab onsT%e&%QﬁHfékﬂ? £ hind Qo
phar rraceu?l?cal |y IE’;?J(?ceps?abl e salt, ?vat e, slc?#e?d%ng&%m% mice: searching
for level and variability genes. J. Llpld Res 1995 36:1522-1532.
20 2. C.P. Carter, P. N. Howles, D. Y. Hui. Genetic variation in cholesterol absorption

efficiency among inbred strains of mice. J. Nutr, 1997 127:1344-1348.

3. C. D. Jolley, J. M. Dietschy, S. D. Turley. Genetic differences in cholesterol absorption in
129/Sv and C57BL/6 mice: effect on cholesterol responsiveness. Am. J, Physiol. 1999
276:G1117-G1124.

25

Administration of 0.2 pmol/kg of Example 1 gave 61% inhibition of C-cholesterol

absorption (procedure A). Administration of 0.2 umol/kg of Example 3 gave 67% inhibition
of MC-cholesterol absorption (procedure A).

30 * According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, as defined hereinbefore in association

with a pharmaceutically-acceptable diluent or carrier.



of such a salt or a prodrug thereof, will normally be adm nistered to
a warm bl ooded animal at a unit dose within the range of

appr oxi mat wioy200/3229100 ny/ kg, preferably 0.02 -50 ng/ kgectisk2amadotrks s
normal |y provides a therapeutically-effqetive dose. Preferably a
daily dose in the range of 1-50 ng/kg, particularly 0.1-10 ng/kg is
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further aspect of t présent invention there is provided a conpound
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We have found that the compounds defined in the present invention, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, are

25 effective cholesterol absorption inhibitors, and accordingly have value in the treatment of
disease states associated with hyperlipidaemic conditions.

Thus according to this aspect of the invention there is provided a compound of the
formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug
thereof, as defined hereinbefore for use as a medicament,

30 According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a

prodrug thereof, as defined hereinbefore in the manufacture of 2 medicament for use in the
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25 The production of a cholesterol absorption inhibitory effect or a cholesterol lowering
effect also relates to a method of treating and/or preventing atherosclerotic lesions, a method
of preventing plaque rupture and a method of promoting lesion regression. Furthermore it
relates to a method of inhibiting monocytes-macrophage accumulation in atherosclerotic
lesions, 2 method of inhibiting expression of matrix metalloproteinases in atherosclerotic

30 lesions, a method of inhibiting the destabilization of atherosclerotic lesions, a method for
preventing atherosclerotic plaque rupture and a method of treating unstable angina.

The production of a cholesterol absorption inhibitory effect or a cholesterol lowering

effect also relates to a method of treating sitosterolemia.



i nvention, there is provided a conpound of fornula (1), or a
pharmaceutically acceptable salt, 5 solvate, solvate of such a salt

or a prodrwe fobwersenl, for use in the treatnent or prevemqt;momggo-m
Al zhei nmer' s Di sease. Conpounds of forrrulgﬂ (I'), or a pharnaceutically

acceptabl e salt, solvate, solvate of su salt or a prodrug

t hereof may al have K val u n.the treatnment or prevention

chol est er ol s(% HP%%JO%%QIE or & Rgrmpesutically agcaptablerselt, sabyptsc solvtte of

t he lnventsuana sdih@hafrédu ﬂﬁf@oﬁlﬁﬂyﬁlso GRERANRGH &Et{%{%{! &LPQ%]\)enu&{
va C

phar maceutlcally acceptabl e salt, solvate, sol or
a prodrug AlResiwers D¥56?33 LGS§§ forﬁxﬁlﬁBletW@é)@l%ﬁﬁ%rTlpr@Me it & fumthef aspect of the

chol ester

phar maceu'? #%egilﬁlélgqgﬁg tr 6 FBB ?mlt%mﬁ; g}jl VAP barg%cg%ﬁgy&&ﬁepéabéeaqap
or a pr cdsalyatehwl ot ofrsagh a??mrh@mgthmof ?ﬂ&@lﬂtﬁ@?’éiﬁﬁ@ﬁt d@?reventlon)of
preventio I nfl ammation (see for exanple WO 03/026644
Ther ef ore%%mﬁé?lssrqtjﬁgar E5aspect of the invention, there is provided a
conmpound of formula (I) or a pharmaceutically acceptable salt,

sol vat e, Ivatqefeq% hﬂ? salf or a prodrug thereof, for use in the
t r eat ment T D Phg e Ce@ﬁﬁuymﬂbhﬁﬂtmlmﬁeéﬁﬂtﬁtﬁgfma

further feator ﬁp@&uﬁhﬁ&e&iﬁ@%soﬁa\r& $8ud i éaﬂﬂer{‘gl Bﬁéﬁvénﬁoﬁ) o\{é ?e%jl

met hod for producing a cholesterol absorption in tor
war m bl o d8R9cigler mors. Bigegforgdn pdrther #Pﬁfé@ﬂ&@ﬁn@ubw,ﬂrem rpmvidevblal ch

conpri ses C@ﬂ?&lﬁid%f ?(5&11?19&1 H? o? Qbﬂﬂ‘ﬂﬂbéﬁﬁ!:al Fafbf‘e ) S%P%E)EF ycﬂéat? of Sich 2 salt

conpound of Tormul a , naceu y accepta

sol vate, OEapiodug Tbﬂe Q treatment or metwm@on £ chaksterdbasidudated tumors.
chol esterol absorption inhlbltory activity defined herei nbefore may
be applied as a sole therapy or may involve, in addition to a

conmpound of t héompomﬂs |06fqmmhsfl)oor aphizemadtebigrally Std%ptaala@ﬂs saﬂﬁe{aosrolvate of
treatmalts treat ne i eved by y of

] oo e Bueh Gl of 8 bt e GER T Do MR efiS Bihe B meniior prventivmiol vangaler

conpone nt $nfimnidtion ($ck fait sXRiRble WOWUBIGHEH0L) { Theldtbre 128 Eﬁﬁl%r RbedRPne mven‘uon
invention there is provided a pharmaceutical 30 product conprising a

conpound &¥% ﬁgrqvbc}eﬁlm cgmppynd offornulnd). o5 & eharpaegutipalbicaseqptabls saltssolltate,
sol vate, salk#abesih a3hEHr fpdaluly thiedt, BF Adf #ﬂletéé%%%{ or fiSvelifibd @rg‘gscular

her ei nbef ore and an additional ° chol esterol absorptl oi
subst anceinflmgestioned her ei nbef ore and an addltlonal hypollpldaen1c

R L ik

conpound Mettfodlfmpradl(cirjg, a cmoleatemi absupption iitilhtdry effet Gepivaki-Blosd@dtanimal,

sol vate, sob}vat eanolfn nseflajcf Of stcR %eatmgﬂt which c%(gr{ u%es a e ding sl

admi ni st ePEH & [ pri mstenngto said animal an
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof.

25 The cholesterol absorption inhibitory activity defined hereinbefore may be applied as a
sole therapy or may involve, in addition to 2 compound of the invention, one or more other
substances and/or treatments. Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate administration of the individual components of the
treatment. According to this aspect of the invention there is provided a pharmaceutical

30 product comprising a compeund of the formula (I), or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, as defined hereinbefore and an additional
cholesterol absorption inhibitory substance as defined hereinbefore and an additional

hypolipidaemic agent for the conjoint treatment of hyperlipidaemia.
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a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
25 salt or a prodrug thereof and an HMG Co-A reductase inhibitor,.or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
Therefore in an additional feature of the invention, there is provided a method for
producing a cholesterol lowering effect in a warm=blooded animal, such as man, in need of
such treatment which comprises administering to said animal an effective amount of a
30 compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt
or a prodrug thereof in simultaneous, sequential or separate administration with an effective
amount of an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate,

solvate of such a salt or a prodrug thereof.
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first unit dosage form;
b) an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, in a second unit dosage form; and
c) container means for containing said first and second dosage forms.

25 According to another feature of the invention there is provided the use of a compound
of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such asaltora
prodrug thereof, and an HMG Co-A reductase inhibitor, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof,-in the manufacture of a medicament for
use in the production of a cholesterol lowering effect.

30 According to a further aspect of the present invention there is provided a combination
treatment comprising the administration of an effective amount of a compound of the formula
{I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,

optionally together with a pharmaceutically acceptable diluent or carrier, with the
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and the contents of these patent applications are incorporated herein by reference. Particularly

the named examples of these patent applications are incorporated herein by reference. More

particularly claim 1 of these patent application are incorporated herein by reference.



30 03/091232, WD 03/106482, and EP 597 107. and the contents of these
pat ent applications are incorporated herein by reference.
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use in combination with compounds of the present invention is selected from any one of:
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{ (R)-1'-phenyl-1'-[N"-(carbox ymethyl)
carbamoyl]methyl}carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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2,3.4,5,6-pentahydroxyhexyl)carbamoyl]benzyl } carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine;

30 1,1-dioxo-3-butyl-3-ethyl-5-phenyl-7-methylthio-8-(W-{ (R)-0-[N'-((8)-1-carbamoyl-2-
hydroxyethyl)carbamoyl]benzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine;
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or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
A particular IBAT inhibitor for use in combination with compounds of the present
25 invention is selected from any one of Examples 1-7 of WO 03/022825, or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and the compounds of
Examples 1-7 are incorporated herein by reference. Claims 1-8 of WO 03/022825 are also
incorporated herein by reference. A particular IBAT inhibitor selected from WO 03/022825
for use in combination with compounds of the present invention is selected from any one of:
30 1,1-dioxo-3(R)-3-butyl-3-ethyl-5-(R)-5-phenyl-8-[N-((R)-o-carboxybenzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;
1,1-diox0-3(S)-3-butyl-3-ethyl-5-(S)-5-phenyl-8-[V-((R)-a-carbox ybenzyl)
carbamoylmethoxy]-2,3,4,5-tetrahydro-1,4-benzothiazepine;
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A particular IBAT inhibitor for use in combination with compounds of the present
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acceptable salt, solvate, solvate of such asaltora érodrug thereof, and the compounds of

30 Examples 1-4 are incorporated herein by reference. Claims 1-8 of WO 03/022830 are also
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A particular IBAT inhibitor for use in combination with compounds of the present
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carbamoyl]benzyl}carbamoylmethoxy)—Z,B,4,5~tetrahydro-1,5~benzothiazepine;
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r boxy'_ STO glcthylsuip 3n9ipr0py80a%%noyﬁ-fﬂﬁyc{r]gxyﬁveﬁzgd}car(baméélm)eth%x;)-z,e,,SL,(S-tzauahygr%-
mesyl etlsy l1)scapbamaydpined- hydr oxybenzyl } car banoyl met hoxy) -2, 3,4, 5-tetra
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"bOXy-3- 1 1 dioxo-3,3-dibutyl-5-phenyl-7-methylfio-8-(N-{(R)-0r-IV-((S)-1-
20 carboxypropyl)carbamoyl]-4-hydroxybenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-
benzothiazepine; or
1,1-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(N-{(R)-c-[N “((8)-1-carboxyethyl)
carbamoyl Jbenzyl }carbamoylmethoxy)-2,3,4,5-tetrahydro-1,5-benzothiazepine.
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.
25 Further suitable IBAT inhibitors for use in combination with compounds of the
present invention are those disclosed in WO 04/076430.
In a particular aspect of the invention an IBAT inhibitor or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof is an IBAT inhibitor or a
pharmaceutically acceptable salt thereof.
30 Therefore in an additional feature of the invention, there is provided a combination of
a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof and an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof.
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b} an IBAT inhibitor, or a pharmaceuucally acceptable salt, solvate, solvate of such asaltor a

prodrug thereof; in a second unit dosage form; and
¢) container means for containing said first and second dosage forms.
According to a further aspect of the present invention there is provided a kit
23 comprising:
2) a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof, together with a pharmaceutically acceptable diluent or carrier, in a
first unit dosage form;
b} an IBAT inhibitor, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
30 prodrug thereof, in a second unit dosage form; and
¢) container means for containing said first and second dosage forms.
According to another feature of the invention there is provided the use of a compound

of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
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20 blooded animal, such as man in need of such therapeutic treatment.

In apother aspect of the invention, the compound of formula (I), or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in
association with a PPAR alpha and/or gamma and/or delta agonist, or pharmaceutically
acceptable salts, solvates, solvates of such salts or prodrugs thereof. Suitable PPAR alpha

25 and/or gamma and/or delta agonists, pharmaceutically acceptable salts, solvates, solvates of
such salts or prodrugs thereof are well known in the art. These include the compounds
described in WO 01/12187, WO 01/12612, WO 99/62870, WO 99/62872, WO 99/62871, WO
98/57941,W0 01/40170, WO 01/40172, WO 02/085844, WO 02/096863, WO03/051821,
WQ003/051822, W003/051826, WO 04/000790, WO04/000295, WO04/ 000294,

30 PCT/GB03/02584, PCT/GB03/02591, PCT/GB03/02598, J Med Chem, 1996, 39, 665, Bxpert
Opinion on Therapeutic Patents, 10 (5), 623-634 (in particular the compounds described in
the patent applications listed on page 634) and J Med Chem, 2000, 43, 527 which are all
incorporated herein by reference. Particularly a PPAR alpha and/or gamma and/or delta
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salt, solvate, solvate of such a salt or a prodrug thereof.

25 According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, and a PPAR alpha and/or gamma
and/or delta agonist, or a pharmaceutically acceptable salt, solvate, solvate of such a sait or a
prodrug theréof_, in association with a pharmaceutically acceptable diluent or carrier.

30 According to a further aspect of the present invention there is provided a kit
comprising a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof, and a PPAR alpha and/or gamima and/or delta agonist, or a

pharmacentically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,
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According to a further aspect of the present invention there is provided a combination

treatment comprising the administration of an effective amount of a compound of the formula
(1), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof,

25 optionally together with a pharmaceutiéally acceptable diluent or carrier, with the
simultaneous, sequential or separate administration of an effective amount of a PPAR alpha
and/or gamma and/or delta agonist, or a pharmaceutically acceptable salt, solvate, solvate of
such a salt or a prodrug theteof, optionally together with a pharmaceutically acceptable
diluent or carrier to a warm-blooded animal, such as man in need of such therapeutic

30 treatment.

In another aspect of the invention, there is provided a combination treatment

comprising the administration of an effective amount of a compound of the formula (@), or a



According to a further aspect of the present invention there is
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compound of formula (I}, or a pharmaceutically acceptable salt, solvate, solvate of such a salt
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25 of such a salt or a prodrug thereof,

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula (I), or a pharmaceutically acceptable
salt, solvate, solvate of such a salt or a prodrug thereof, and a HM74A receptor agonists, or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in

30 association with a pharmaceutically acceptable diluent or cartier.

In another aspect of the invention, there is provided a combination treatment

comprising the administration of an effective amount of a compound of the formula (f), or a
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salt, solvate, solvate of such a salt or "a prodrug thereof, and a
HM74A 1 ecé&yvaes ofgush salts or predmigs Preephdercrarplglas gesaubesin IHOH4MT26.
solvate, solvate of such a salt or a prodrug thereof, in 30
association with a pharnmaceutically acceptable diluent or carrier. In
anot her aspect of the invention, there is provided a conbination
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of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a saltora

prodrug thereof, and a nicotinic acid derivative, or a phanmacentically acceptable salt, solvate,
solvate of such a salt or a prodrug thereof, in the manufacture of a medicament for use in the
production of a cholesterol lowering effect in a warm-blooded animal, such as man.

25 In another aspect of the invention, the compound of formula (I), or a pharmaceutically
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, may be administered in
association with a bile acid sequestrant or a pharmaceutically acceptable salt, solvate, solvate
of such a salt or a prodrug thereof. Suitable bile acid sequestrants include cholestyramine,
cholestipol and cosevelam hydrochloride.

30 Therefore, in an additional feature of the invention, there is provided a combination of
a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate of such a
salt or a prodrug thereof and a bile acid sequestrant or a pharmaceutically acceptable salt,

solvate, solvate of such a salt or a prodrug thereof.
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associ at i BFedygtion cha 1@“@@?@“’%@&@&[@? i wasm-ogrled animedsuloas than.
acceptabl e salt, solvate, solvate of such a salt or a prodrug
thereof. Suitable bile acid sequestrants include chol estyram ne,
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torcetrapib (CP-529414), Bay 194789 and those referenced and described in W(O05033082 or

WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated herein by reference.

25
In another aspect of the invention, the compound of formula I, or a pharmaceutically
acceptable salt or solvate thereof, or a solvate of such a salt, may be administered in
association with a acyl coenzymA: cholesterol O-acyltransferase (ACAT) inhibitor, or
pharmaceutically acceptable salts, solvates, solvates of such salts or prodrugs thereof, for
30 example pactimibe (CS-503), eflucimibe (F-12511) and SMP-797, avasimibe or K604.

In yet another aspect of the invention, the compound of formula I, association with

modulators for example GW-4064 and INT-7470f nuclear receptors such as farnesoid or a
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glycopyramide, carbutamide, glibonuride, glisoxepid, glybuthiazole, ghbuzole, glyhexamide,
glymidine, glypinamide, phenbutamide, tolcylamide and tolazamide. Preferably the

25 sulfonylurea is glimepiride or glibenclamide (glyburide). More preferably the sulfonylurea is
glimepiride. Therefore the present invention includes administration of a compound of the
present invention in conjunction with one, two or more existing therapies described in this
paragraph. The doses of the other existing therapies for the treatment of type 2 diabetes and its
associated complications will be those known in the art and approved for use by regulatory

30 bodies for example the FDA and may be found in the Orange Book published by the FDA.
Alternatively smaller doses may be used as a result of the benefits derived from the

combination.
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lyciumin A, lyciumin B, mixanpril, moexipril, moexiprilat, moveltipril, muracein A,
muracein B, muracein C, pentopril, perindopril, perindoprilat, pivalopril, pivopril,
quinapril, quinapril hydrochloride, quinaprilat, ramipril, ramiprilat, spirapril, spirapril

25 hydrochloride, spiraprilat, spiropril, spiropril hydrochloride, temocapril, temocapril
hydrochloride, teprotide, trandolapril, trandolaprilat, utibapril, zabicipril, zabiciprilat,
zofenopril and zofenoprilat);

> an angiotensin IT receptor antagonist (for example candesartan, candesartan cilexetil,
losartan, valsartan, irbesartan, tasosartan, telmisartan and eprosartan);

30 > an andrenergic blocker (for example bretylium tosylate, dihydroergotamine so
mesylate, phentolamine mesylate, solypertine tartrate, zolertine hydrochloride,
carvedilol or labetalol hydrochloride); an alpha andrenergic blocker (for example
fenspiride hydrochloride, labetalol hydrochloride, proroxan and alfuzosin
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25 » vasodilators for example coronary vasodilators (for example fostedil, azaclorzine
hydrochloride, chromqnar hydrochloride, clonitrate, diltiazern hydrochloride,
dipyridamole, droprenilamine, erythrityl tetranitrate, isosorbide dinitrate, isosorbide
mononitrate, lidoflazine, mioflazine hydrochloride, mixidine, molsidomine,
nicorandil, nifedipine, nisoldipine, nitroglycerine, oxprenolol hydrochloride,

30 pentxinitrol, perhexiline maleate, prenylamine, propaty! nitrate, terodiline

hydrochloride, tolamolol and verapamil);
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hydr ochl ori de, cipeostene galgm:crh;tmm@h ﬂl&mme, 10baﬁbaprhmmdé0m}ﬂ;l pd?@ﬁbmacdme,

carvedi I ol , mal eg{%ﬁﬁé@tﬁ@ﬁ&f & hofB L %gna‘ﬁ&%ro oﬁor |)d(ram| si dom ne,

nonat epi | rim ranol azine tosifen or
ver apam | hyﬁrhe;hbzdxeoﬂgjq agaﬁtséfwasnnblép&xmﬁfyﬂme) exanpl e coronary

vasodi |l at ors_(f.or | e.fostedi.l, azagcl orzine hydrochloride,
chronorfar hydr E‘I"H%ﬁé’l“g%socﬁtﬁ@?g‘gf‘%o ﬁ'?"S’F‘?rézem hydr ochl ori de,

» Factor Vlla inhibitors;

» Factor Xa inhibitors;

-Iow molecular weight heparins (for example enoxaparin, nardroparin, dalteparin,

—t

certroparin, parnaparin, reviparin and tinzaparin);

25 » liver X receptor (LXR) agonists for example GW-3965 and those described in
WO000224632, W000103705, WO02090375 and WO00054759 (claim 1 and the
named examples of these four application are incorporated herein by reference);

» microsomal triglyceride transfer protein inhibitors for example implitapide ,CP-
346086, JTT-130, BMS-201038, R-103757and those described in

30 ‘W005/021486,W003004020, W003002533, WO02083658 and WO 00242291
{claim 1 and the named examples of these four application are incorporated herein by
reference);

> ApoAl expression inducer for example those described in W02005032559



di pyridanol e, droprenilamne, erythrityl tetranitrate, isosorbide
dinitrate, isosorbide nononitrate, |idoflazine, moflazine

hydr ochl orweeodtisxiedi ne, nol si dom ne, nicorandil, nifadiMAGs000766
ni sol di pi ne, nitroglycerine, oxprenololshydrochloride, 30
pentrinitrol, perhexili ne rral eate, prenylam ne, propatyl nitrate,
terodiline hydrochl or | ol and verapam|); WO 2006/ 137797
PCT/ SE2006F 88 03““8@ Y. ac&‘?ﬁt? Iecﬁr}i)fgiﬂl% gol t%*%Pgwpba sl o predras thstnok,

bi val i r udi nomtﬂtt%ﬁl%f Rith atghatmacaﬁfémwébébtabléi&ﬁféﬁ%%&m{ %830\9&3} Sloofled
sodi um na arms at” nesyl at e en rocounon, tinzaparin sodlum

war farin $B@maljch %rammtmﬁ% eﬁg@ﬁrpﬁeemm exanpl e anagrel i de
hydrochl ori de, arln SQ

danaparoi d sodi I’rﬁ%}éﬁé%iﬁlo% %tht&%l%i@? %t@f?l%('i; Fhledl?veqﬁ%é ALTan I%Vd‘?qde?t@é’mbmahon of
enoxapabi racgmqjomnd;ofﬁmwa ﬂi,@naphirmacenheaﬂ,y actﬁ@tab{&mh DAty Bdlvate of such a

| am fi ban, ot r chlorid naps or bof | ban acet at e,
roxi fi ban S?ilce a?a 8am r}ﬁ' (%L %ﬁCOT?nggP]ia(ﬁm gﬁ]‘?rt?rﬁ,ha’EUMCF ¥ aqceptable salt,
abci xi mab selnﬂte,zmluafavmbc}mmtw)lprodnf théesfOgen receptor antagonists
(for exanple r%?rp an ac fra aflban orbofi ban, 10 | otrafiban

hydr ochl or i de Hﬁﬂ}l Sraaal e e Qn Reredn pionidag a rrethod fer
si br af i baR}oduciRk QEE&]@@terbH'&‘«v@hﬁ%éﬁec( fn%w%&&d%h#ﬂ)ﬂ? SEI'PAS man, in need of
no SO

ci opi dogrel bisulfate, epoprostenol epoprost e
ticl opi®i ﬁ’échr%wf@h WM&empagq@@flmmlswrbuﬁ@ &rie animabay foeetwe ageini pikae,

i ndomet ha | f

15 piroxi %gﬂ Lgﬁ pyri c@iae(ll) gf Qﬁh@%e ﬁ%aétﬁg’%g %B{ftsgjgnsob;r%%y%% (gf ?QB?’ salt
exanpl e acag emdm théyeoldp smmltanMS,aquwsnals’oehpme adnnmsmmemthmlecﬁecﬁme
itezigrel, h chlorid orb et at
oxagrel at & oifufrltg’gaf% blggoundg%%n?&@% c%(g Wﬁ?ﬁmﬁﬁﬁ( ZEH Efbg agtaﬁ’)? ¢, soluate
henor r heolobgjich aaglenisprbﬁmgtbereofpl e pentoxifylline); 20 > |ipoprotein
assom ed coa ion i hlbtors > Factor Mla inhibitors; >

Fact or §a i nh| gz tq %ﬁ)ﬁrl?ﬁﬁ BEEAt thhﬁ/é‘?"ﬁﬁtﬂonﬁg?fﬁl‘ﬁ WgVI@?%P@F@FF&PECﬂl
enoxapar i Bomﬁ@eﬁtﬂfnﬁﬂﬁéh ébmﬁﬁlaé £8ahpoind opi‘%fﬂlﬁlQl?Brdrrh hR2RRERRA P acce table
reviparin and tinzaparin); 25 > liver X receptor LXR) afqonl Sts

exanpl e GWlboesataralvatsed suchenstaltios e @iqdme thereof, and a compound from Group X ora
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in-

association with a pharmaceutically acceptable diluent or carrier.

20 According to another feature of the invention there is provided the use of 2 compound
of the formula (I), or a pharmacentically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, and a compound from Group X, or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof, in the manufacture of a medicament for
use in the production of a cholesterol lowering effect in a warm-blooded animal, such as man.

25 In addition to their use in therapeutic medicine, the compounds of formula (I), or a
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, are also
useful as pharmacological tools in the development and standardisation of in vitro and in vivo
test systems for the evaluation of the effects of inhibitors of cholesterol absorption in
laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search

30 for new therapeutic aigents.



W00224632, W00103705, W02090375 and W00054759 (claim 1l and the
nanmed exanpl es of these four application are incorporated herein by

r ef er ence)woosg@t@sonmal triglyceride transfer protein gdifimbds@icEed Or
exanmpl e inplitapide, CP- 346086, JTT-130,,., BM5-201038, R-103757and

t hose described in 30 WO05/021486, \/\0030??4020 W03002533, W02083658
and WO 00242291 (claim 1 and the naned exanples of these four

appl i cat i d¥hahpes heﬁ%é?sﬁlé\?%l everegerdingishe combination theyapy-wikzooaimpound of

2006/ 137767 B a8 0k PO AR ol & SERAE 7R okt s Hemde s,
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optionally together with a pharnaceutically acceptable dil uent or
carrier to a warm bl ooded aninmal, such as man in need of such

t her apetiti c trsahyefihe nifémteﬁfa&rselsscnbetﬂlﬁhrﬁddtetnoﬁiﬂladndfaﬁ&hwlﬁoﬂﬁed fa
i nvention he e i S‘PFEEOVI ded conbi nati on of
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phar maceutlcally acc table salt, solvate, solvate of suc g

a prodr ugTuRelaizagd as B’t’t@ﬁfé?%mﬁfﬁlﬁlwm‘m onal feature of the

I nvention, th SN r I

| overing ef f e??ﬁilsr%ﬁaa@mr mb ﬂﬁ“ anl ma?l thel% ﬁ%@id@@a@oﬁﬁ&fnﬁﬂ' ?d(;rﬁh]alo
such t rlg alt®R¥ht Omfmtmmnmallg@sceauhiersalstsekvaﬁagboﬂ\atesd sdchamsaitat: aprodrug

ef fective, h%{,garlnt of a compound of formula (1), or a pharmaceutically
accept abl e sa sol vate, solvate of such a salt or a prodrug

t hereof in si n‘i]h&refomsordﬁgqualﬁmrtmi‘ a@&ct&éﬂﬁﬁﬁ&eﬁﬂ&dﬂi’bﬁﬁﬁrb&idb@ﬂ W t h
an effectiye

df Go
phar maceuPHaER? nﬁﬁag 88’5‘?%%]1%‘0 nﬁF# Qorgﬂisgg‘l‘ %omE‘g‘P@ gt g’rrml'a}]@ EYhor2salt or

a prodr Ugphﬂﬁh@ﬂhcal@ﬁc&iﬁﬁ&&aﬂtgscﬂ@t@séSlUité BeducRERAEH: @ﬁro&ﬁgtﬁeﬁéb?ﬁf ion
there is provided a pharmaceutical conpgsition which conprises a

conpourld B¥OFHBHR Wit ¢ pharmagentically-aAcpentabln dilugnt o camisept abl e sal t,
sol vat e, sol vapg.®fing Wrdh Adifnkl 2 ec@of%@ H@@x‘itﬁ)?lftheré‘féq:r@n&é%ﬂ?w”d

fromGoup X, or a pharmaceutica acc salt, sol‘vate
sol vate oforsprmdaf ﬂalfom@ﬁa dXN¥lpar mgharﬁneqegmaﬂlyiameptabk@.@h,n salviesnsolwadofa
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conpound obd whine-bloodsd Andim4l, such(asn-anphar maceut ically acceptable salt,
sol vat sol v of s h a.salt or rodrug thereof, and a c und
From G2Bup X, Bresgersat b febeet pf e sbepianere drpvided £ compound of e

formula {VI), or a pharmaceutically acceptable salt, solvate, solvate of such asaltora

prodrug thereof, for use as a medicament.
According to another feature of the invention there is provided the use of a compound
of the formula (XVI), or a pharmaceutically acceptable salt, solvate, solvate of such asaltora
25 prodrug thereof, in the manufacture of a medicament for use in the production of a cholesterol
absorption inhibitory effect in a warm-blooded animal, such as man.
According to another feature of the invention there is provided the use of a compound
of the formula (XVI) or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a
prodrug thereof, in the manufacture of a medicament for use in the treatment of
30 hyperlipidaemic conditions in a warm-blooded animal, such as man.
According to a further feature of this aspect of the invention there is provided a
method for producing a cholesterol absorption inhihitory effect in a warm-blooded animal,

such as man, in need of such treatment which comprises administering to said animal an



solvate, solvate of such a salt or a prodrug thereof, in the

manuf acture of a nedi canent for wuse in the production of a

chol est er olygl 2ovait#g effect in a warm bl ooded ani mal, SuaixB&iRYss 25
In addition to their use in therapeutic di ci ne, the conpounds of
formula (1), or a pharmaceutically ac'c%ér?tsabl e salt, solvate, solvate
of such a |t or a prodrug thereof, are also useful as

phar macol 64FELP afDGBPtSOf RFOPRRHR} SPpe R Vg 2phanmeaeuticelly daseptalile saf,

Vi tro and spiate] 36Watel FShchSy SltF B phddud MEregival uation of the effects of

i nhi bitors of chol esterol absorption in [aboratory animals such as
cats, dogs, rabstardingipnlisther fepirasofihig aspectef thednyeation tierd ik provled ah

30 f i . . PCT/ SE2006/ 000766 . 57
Wat hag. Lo R Bl B AR Bic B diadRe b A b Tl TR el e
a conpodndf sifch teatment whith Fompuisss hdreinisteeing fo sidanmandfett feammbuheor(l )

for the treatnent .or 0, axi s.of various diseases and conditions
al so appl §§1$8?un 6’#?%%’% %,'org Pmﬁcf‘i&rciﬂ&eacﬁ?(t”ﬁ » SR eate, gelyele phggh 2
her ei n ar ealtevprodng tieredft hus provided as a further feature of the

i nvention. For_e onpounds of forrmula (XVlI) show chol esterol

anpl e ) X: .
absorption i nhite apgye L PRATRaGHIERRl cempetiqnapropRss. apwhed, ted adenrslicgment
Vitro tesinafiShBnireTeruds,he iiRkict BhddhASd BnddihORL of GBLULGR, bt
invention, Thus in a further feature of the Invention, there is
provi ddd &vertignoisseribsd hessinplioeppld (XVI), or a pharnaceutical |y
acceptabl e salt, solvate, solvate of such a salt or a prodrug
thereof. Therefore according to a further aspect of the invention
there is Hxampllsd a pharmaceutical conposition which conprises a
conpound of fo (X}{I : r.a..pharnaceutically acceptabhle salt, .
sol vate, sol va?:gt]'rji!cr)l “EGE Pf)ﬂalt ngglbt% ! Ig'b“eilegilalbtg'_?todﬁf’vﬂg@#@ﬁnﬁ xainples, I which
associ at i emandurd tecimigiea knewe i the sitillyd chemeyp bathiechnitjues &logdiss GRthbdeMescribed

Accordi,ng.to an, additional aspect of the present invention there is

or ovi ddd I S5 EXAmRIES 0159 R S5 Hatp SPREORMaIS, 205t in A highn PRIGRSAURGTIiEE Fipted:
accept abl ¢) s@pbratio® W&t Sarrie@biiHySoffy evabéiBtich if Shduond WPk B9 piéedures were
thereof, for use in a nethod ofa&rophyl actic or therapeutic treatnent

of a war nF¥HedeEaftariemaral of grsiugksotighsuch os diying agedvbyifilitption t hi-s :
aspect of g | ' ' \| . f ormul a
(Ve or SOMRIHG A9 el Gul Bl Bih e B QRO UG Rl b SR
a sal t or irthe pangel 1 8851 evithoso] vehis of HPE.Cagade wndetiaohydeats. coAditions] nnlgsst 0
22%25?\28]‘ gﬁg%iges%:e&;he i nvention there is provided the use of a

(iii) column chromatography (by the flash procedure) was performed on Silica gel 40-63 um
(Merck);
(iv) yields are given for illustration only and are not necessarily the maximum attainable;
(v) the structures of the end products of the formula (I) were generally confirmed by nuclear
25 (generally proton) magnetic resonance (NMR) and mass spectral techniques; magnetic
resonance chemical shift values were measured in deuterated CDCl; (unless otherwise stated)
on the delta scale (ppm downfield from tetramethylsilane); proton data is quoted unless
otherwise stated; spectra were recorded on a Varian Mercury-300 MHz, Varian Unity plus-
400 MHz, Varian Unity plus-600 MHz or on Varian Inova-500 MHz spectrometer unless
30 otherwise stated data was recorded at 400MHz; and peak multiplicities are shown as follows:
s, singlet; d, doublet; dd, double doublet; t, triplet; tt, triple triplet; q, quartet; tq, triple quartet;
m, multiplet; br, broad; ABq, AB quartet; ABd, AB doublet, ABdd, AB doublet of doublets;
dABq, doublet of AB cuartets;



of the formula (XVI), or a pharmaceutically acceptable salt, solvate,
solvate of such a salt or a 25 prodrug thereof, in the manufacture
of a medi cemexbts/Bow7use in the production of a chol est eFEI/SE2006/000766
absorption inhibitory effect in a warmd ooded ani mal, such as man.
According to another feature of the invention there is provided the
use of a conmpound of the fornula (XVlI) or a pharnmaceutically
acceptabl e salt, solvate, solvate of such a salt or a prodrug
thereof, in the manufacture of a nedicament for use in the treatnent
of 30 hyperlipidaem c conditions in a warm bl ooded animal, such as
man. According to a further feature of this aspect of the invention
there is i | M AT i.on

i nhi bi tor%ﬁ%@%?ﬁe;&&ﬁ%%%o E%qgﬁvﬂg%@s suc fég %ﬁéﬁfﬁéﬁ&ggﬁ of
such t r éabpreemelet, ed fiwonPlateses adninistering to said animal an WO
2006/ 1377%_}@@'/ SE2006/ 000766 -58 effective anount of a conpound of
formula (XVI'), or a pharnaceutically acceptable salt, solvate,

sol vat e ofepmtivnavas aktfomedaising dchileg: 1108 Satds MARDRod Wigers 0525 fusiptdaer
feature o% t hi. of the &Eﬁg}#yon t4her e .]s provided a nethod
of treati ﬁneﬁ?mf QIOERST R 4y EH BefRdeio%ni mal , such
as man, i Baplesiwee iffbctsd Gding WRRkE0 SehtipeM ises adnministering to
sai d agbnﬂ gn ef fecti ve anount of a corpound of formula (XV1), or a
phar macut1®HP PPt cept abl e salt, solvate, solvate of such a salt or
a prodr ugGhhgicanldier vt A%BRAMBR 506 BAALIBGENE] cal composition,
process, nethod, use and nedi canent manufacture features, the

al t er nat | Puifersgopriaing 0saMeavyoetivm rceate br § M sompoirnuformofatef freMformic
invention,degeld &g&i herein al so apply. Exanples The invention wll
now be ilfustrated in the fol | ow ng non |imting Exanples, in which
st andard Themassoppesrakweranecbnied with sVt s QA0800s WasndZ B dtuipped &ith an

anal ogqus _ta those described 15.in these. Exanples na used where
ppr o aedtrasidS iR, g aduvBandiire B otk DY RO e
were carrt@itcedbyR\Adi@itdl§0 PRARS Vadtérd 996D XBGIAA (i WapihtkveUidht scattering
procedure@{tvgre aiarrled out after _renoval of residual solids such as

drying agt Ben Pl’f‘rgﬁikif?)ﬁ?de(‘i5§_)0r3$-l reactions were carried out :
under an Dﬁﬁrcbll_@éti'aﬁiﬂélﬂ@%ﬁuaﬁbn %@g%{%%nﬁ&!mﬁ{g%é‘ﬂﬁs&%%?k&%a&é/ in the
Y

range 18-25C, with solvents of HPLC grade under anhydrous conditions,
unl ess 20Ag¢Hee iasedait werdletenniney uging either & BESraQROTAMIS(Waters)t with encish

proced 4bH eérﬂééﬁl?alﬂ@ r(ﬁ]&r %Q’??P) a§'1$c'kﬁ:?{ssg%eéso 6tﬁ§i'w§]§e stated the mass ion quoted is
(V). '

Unless further details are specified in the text, analytical high performance liquid
chromatography (HPLC) was performed on Prep LC 2000 (Watets), Cromasil Cg, 7 im,
25 (Akzo Nobel); MeCN and de-ionised water 10 mM ammonium acetate as mobile phases, with
suitable composition;
' (vii) intermediates were not generally fully characterised and purity was assessed by thin layer
chromatography (TLC), HPLC, infra-red (IR}, MS or NMR analysis;
(viif} where solutions were dried sodium sulphate was the drying agent; and
30 (ix) the following abbreviations may be used hereinbefore or hereinafter:-
DCM dichloromethane;
DMF N,N-dimethylformamide;
TBTU o-Benzotriazol-1-yl-N,N,N',N'4tetramethyluronium tetrafluoroborate;



(Merck); (iv) yields are given for illustration only and are not
necessarily the maxi num attai nable; (v) the structures of the end
product s owotzes/Bowmul a (1) were generally confirnmed byonse:@anon7&s
(generally proton) magnetic resonance (MVR) and mass spectral

t echni ques; nmagnetic resonance chem cal shift values were neasured in
deuterate C%)CIS (u Ss otherwi se stated) on the delta scale (ppm
downf i el d%Fr ftetr taﬁ?}?tg’i | ane); proton data is quoted unless ¥

ot herwi seMHCN ed; spewhitdleyver e recorded on a Varian Mercury-300 Mz,
Vari an Unj pl us- 400 MHz,. Varian Unity plus-600 MHz or on Varian

| nova- 500 spect 8%etiGAtidss 30 ot herwi se stated data was

recorded ahvAROMHZ; 4 afishelBGRln; Addhd-Cities are shown as follows: s,
singlet; d, doublet;@jgl, doubrlmgﬂ)%ocﬁé)l’et; t, triplet; tt, triple

triplet? §SAquart et G-BisCtrimepiylsilglanetastide; and nul tiplet; br, broad;
ABg, AB ggantet; Al ef , AB doubl et of doublets;
dABq, doug?ét&;eof A@%ﬁ@@%@‘g{gﬁl@%fﬂ@%%sww PCT/ SE2006/ 000766 -59
Mass specidMMwer e riéowtigedwogpholing of the foll owing i nstrunents: LCT,
Qror, zZQ s 5 SpgS rfrreter, all fromWters. LC-MS: Separation
was perforiEd using i@‘?’a@h‘leqloo Series Mdul es or Waters 1525 punp
on a SynBBIN MAX- RESARRERSRRIARNI,01Gha-3%R0 MM 41Lm wi t h gradi ent

el uti on Sanpl es were injected using Waters 2700 Sanpl e Manager. 10
Mobi | e Bhases: Generic gradients were applied from5%to 95%

acetoni t r gknpRyf fers contai ning 10 nM anmoni um acetate or 5 MM
ammonium form ate/ 5nM fornmic acid were used. The nass spectra were
recorded with a Waters ZQ2000 or Waters ZMD equi pped with'an 15

el ectrospray interface, swithing positive and negative ionization
node. UV spectra were collected by a Aglent 1100 PDA or Waters 2996
DAD and t Hevi\apppregiatedby thgbe skiltealtin ¢hei antphat (e eX adnpkek graglbe yodificSadeiethe

Sedex r (5 .t ol lection and eval uat.ign wer.e performed. using
Che. vadZL SRS A h e B P Rl ot Bierlo B Gt Srmtpciiesniy
either a LCT or QTOF M5 (Waters) with |leucine 20 enkephaline (nmz

556. 2771) _as | ockmass. Unl ess otherw se stated the mass ion quoted is
Unl ess fuPE#BPedet aiI's are specified in the text, analytical high

per f or Mange{4-{@RIIR)-3-{[2-(2,3-dihydro-1,4-benzodioxin-6-y1)-2-hydroxyethyllthio}-1-(4-

fluorophenyl)-4-oxoazetidin-2-ylJphenoxyacetyl)glycyl-3-methyl-D-valine

20
To a solution of N-[(4-{(2R,3R)-1-(4-fluorophenyl)-3-[(3-nitropyridin-2-yl)dithio]-4-
oxoazetidin-2-yl}phenoxy)acetyl]glycyl-3-methyl-D-valine (0.030 g, 0.045 mmol) in
acetone/water (2 / 0.5 ml) was added triphenylphosphine (0.012 g, 0.045 mmol). After 30
minutes the solvent was evaporated and to the residue was added dichloromethane (2 ml) and

25 triethylamine (0.018 g, 0.179 mmol) followed by the addition of 2-bromo-1-(2,3-dihydro-1,4-
benzodioxin-6-yl)ethanone (0.029 g, 0.112 mmol). After 10 minutes the reaction was
quenched by the addition of water (1 ml) followed by concentration of the mixture. MeOH (2
ml) was added followed by the addition of sodium borohydride (0.017 g, 0.447 mmol). Full
conversion to the corresponding alcohol was achieved within 5 minutes. The reaction was

30 quenched by the addition of 0.1M NH,OAc buffer (1 ml). Preparative HPLC of the mixture
using an eluent of 20-45% CH;CN in 0.1M NH,OAc buffer followed by freeze drying of pure
fractions afforded the desired compound. m/z: 694.7 (M — 1). 'H NMR. [(CD3),S0), 400




chromat ography (HPLC) was perforned on Prep LC 2000 (Waters),

Cromasil Cs, 7 Pan, 25 (Akzo Nobel); MeCN and de-ionised water 10 nmM
anmoni um awetabeiza®7nobi | e phases, with suitabl e conpastiismmisoforsd )

i nternmedi ates were not generally fully aracterised and purity was
assessed by thin layer chronmatography” C©, HPLC, infra-red (IR,
M5 or NVR_anal ere solutions were dried sodi um sul phate

sis; (viii) wh
was the dM¥AiA Oa?&e(mﬁ*,(fﬂa%ag%%@ (i 750, B (. ATD oD g 28 ks 6F), 4t51dn S5 he
used herei h Fnafhek di ane.
used her ¢ ﬁsf}slti]ftiéfr,) i Foi SOELRAED26. 7273t ), 9 829RR) 1. R 1, 1.
0-Benzotriazol -1-yl -N, N, N, N -tetranet hyl uronium tetrafl uoroborate;- WO
2006/ 137797 PCT/ SE2006/ 000766 -60- Et OAc ethyl acetate; MCN
acetonitrile; TFA trifluoroacetic acid; DVAP
4- (di metsSh¥xampled pyri dine; 5 BSA N, O-Bi s(trinethylsilyl)acetan de;

d TBAF fet | ium f 1 yoride;. NVM N nmet hyl holine; TEA
Er et nyl ab-AE A S S e gorel T S o romttitier - 4 upsaphendsd
It will b6x@é§ﬂﬁ&ﬁ@-§;_ﬁﬂn&i’%ﬁ}ﬁ@&ﬁ)@ﬂﬂlb%}ckﬂeﬁﬁ'&)—ﬁﬁﬁin%hat the exanpl es

may be nodified within the ™ 15 real’ns 0f the Invention, why the
invention is not limted to particular enbodi nents. Exanple 1

N (L6 L (20 3Rbroh b (4-foRt ) 8RS Br JodeBRREAY-AXhaBertday WAL Oxvet hy

f | uor ogRe fippipophenyletrertazetidin-2-Wibhgmosnersticacid Qeeidy/s ¥0.055 g4 mhbly add
i 20 T | ki .

N[ (4L ( 2@,@@@3@? B BERRA, PME G ol 2t RY s added TBTH (1979 & 1063 mamoD-
oxoazet i diThe Baytidrinines waastited fhody/ait 2f@r whichglycl-3aldlaex{0DA8Rine.

O, O o S 47 S T e S e for 20 etor e
reaction was quenched by the addition of water (1 ml). The mixture was diluted with

15 methanol (2 ml) and then NaBH4 (0.028 g, 0.740 mmol) was added. After 15 min the reaction
was quenched by the addition of an aqueous solution of hydrochloric acid (1M, 1 ml) and
most of the methanol was removed under reduced pressure. The remaining solution was
purified by preparative FIPLC using a gradient of 20-60% MeCN in a 0.IM ammonium
acetate buffer as eluent. Freeze-drying of the pure fractions gave the desired product as.

20 M/z (ES-): 721.1. IHNMR (DMSO, 400 MHz): § 0.69-1.69 (m, 13H), 2.77-2.91 (m, 2H),
3.71-3.78 (m, 2H), 4.10-4.19 (m, 1H), 4.21-4.27 (m, 1H), 4.49 (s, 2H), 4.55-4.65 (m, 1H),
4.99-5.04 (m, 1H), 5.88-5.96 (m, 2H), 6.69-6.85 (m, 3H), 6.92-6.99 (m, 2H), 7.07-7.24 (m,
4H), 7.31-7.38 (m, 2H), 7.93-8.02 (m, 1H), 8.17-8.25 (m, 1H).

25
Example 3
- N-({4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-yl)-2-hydroxyethyl]thio}-1-(4-fluorophenyl)-4-
oxoazetidin-2-yljphenoxylacetylglycyl-3-methyl-D-valine

30 To a solution of {4-[(2R,3R)-3-{[2-(1,3-benzodioxol-5-y1)-2-hydroxyethyl]thio }-1-(4-
'ﬂuorophenyl)-4-oxoazctidin—z-yl]phenoxy}acetic acid (0.006 g, 0.012 mmol) and NMM
(0.007 ml, 0.064 mmol) in DMF (3 ml) at RT was added TBTU (0.005 g, 0.016 mmol). The
reaction mixture was stirred for 60 min after which glycyl-3-methyl-D-valine (Method 10)



m nutes the solvent was evaporated and to the resi due was added
di chl oronethane (2 m) and 25 triethylamne (0.018 g, 0.179 mmol)

f ol | owed bwotzh@s/ﬁqiﬁtrti on of 2-brono-1-(2,3-di hydro-1 4-pCT;SE2006;000766
benzodi oxi n-6-yl ) et hanone (0.029 g, 0.112 nmmol). After 10 m nutes the
reaction was quenched by the additi on Of water (1 m) followed by

tratjon of 2 m) dded fol | owed by th
S0 t1 o 616810 BT oR it Fast (EReGARIES hs P ey befiagithe solution wes
conver si o uﬁﬁed SR ERRRaIIC %@A Hieht oHa0-6B% Jgg@eﬁqn \Aﬂoﬁ'ﬂ%&@om P

m nut es. he reaction was_30 quenc ed by t tion of

buf f er (1 27Atte buffesss elient Brepprdrying of He pmeimqﬁeas 233¢ thg dasired|pusiutt. of
20-45% CH3CN in O 1M NH4QAc buffer followed by freeze drying of pure
fractions afforded the desired conmpound. nmlz: 694.7 (M- 1). 'H NWR

[ (CD3) 2SOM/z {BS) mlzomﬂmmmmmﬂem@gﬁs 0@6'{@9 2675-Noiz tm SB1)8974-8.82

21 )1) %) B %9{4 mé%ﬁ 3 ﬁgzﬁh 449 H)ﬁﬁﬁ"%w nﬁbﬂm—soi (m,

7.81-7. 87 141m5.90L4.95 (18, B9, 610-6134) )
N (Ta 2R AR 36%(78?@1- o, IS E.mm-g‘?hy Lo ST e DTS
m.

- I uor oph&Ryf H), 8.23-8.29 (m, 1H).

oxoazetidi n-2-yl ] phenoxy}acetyl)glycyl -3-cycl ohexyl -D-al anine To a
sol ution of :
{ 4- [ (2RO3Brample4- (1, 3- benzodi oxol - 5-yl ) - 2- oxoet hyl ] t hi 0}-1-(4 10

(0" 026" o, MBI CRHORE R sk R SO AR TG oy g R P homypy
at RT was oseiietidiBRZryllflend 2} acktyllzl 96 bibvdinethyl Thphemdaltnias M Xt ure was

stirred for 90 mn after which glycyl-3-cycl ohexyl -Dal anine (Mt hod
9) (0.012 g, 0.035 mmvl) was added. The m xture was stirred for 20 h

bef ore t h&o arstiaed sGRtivast A bRARDY-{[hel, nBel bﬂl@ﬂolfa‘-l ttrokdetii] -
The m ﬁéure was di lﬁt ed Wfﬁ@% rre%lha{lr[log1 Y ﬁgr@ﬁaB&m%moﬁ

(rErgropheay ﬂm&%ﬂ%@-yﬂﬁlww}@@l}%q @no %50 QR lemeERbdn PMF
the addi t(pmma@mcesmﬁe&y&ﬁarpﬁcm@ (& uhb%'g%h%&w BGi( fbélzg 3310%% Jnmol)
and nost of the met hanol Wwas fenoved under reduce pressur
remai ni ngWed|addebandetbe rpantion i mixtisy ypase prirresit aw@OcquIfQI Llshmg 8. PodingihghD-

of 20-60% uffe

Freeze- dr gb‘l{i‘nﬂ% ?\telﬂgur @e?ﬁé)@[ol ons 'av%g ‘I’esaldg%g pr%%lﬁ%% o gvas sgjrred

Mz (ES-) at addtiert teriperiivfe vVENEDL. ']Ztﬁﬁ;oMﬂb)l 'waS plrifhat Lith @re@ﬁﬂatl*iéSH]PlC onaC8

2.77-2.91 211) 2 1-4.27

(1020 s0fm UV ygobojaiach Zohdhdl koo o 4% et - i Nepghsc Bt s

5. 88- 5. 96 ufel) as 2lubjt. The PlreGrBRorsiVers thllecd A3d &e&&e@ﬂwa@k&r&v&ﬁ Wdderfedfted

(m 411), 7.31-7.38 (m 211), 7.93-8.02 (m 11%_} 8.17-8.25 (

111). 25 pressure. The remainming water solution was acidified to pH 1 with HCI (lM) and extracted
with DCM. The organic phase was passed through a phase separator and concentrated under
reduced pressure. The residue was dissolved in MeCN and water. After lyophilisation, the

25 title compound was obtained. H-NMR (400 MHz, DMSO-dg): 1.28 (d, 6H), 2.74-2.92 (m,
2H), 3.58-3.82 (m, 2H) 4.30-4.21 (m, 1H), 4.46 (s, 2H), 4.53-4.65 (m, 2H) 5.00 (b, 0.5H),
5.03 (b, 0.5H), 5.53 (b, 1H), 5.90-5.94 (m, 2H), 6.70-6.79 {(m, 2H), 6.82 (s, 1H}, 6.90-6.98 (m,
2H), 7.07-7.15 (m, 3H), 7.18-7.26 (m, 4H), 7.27-7.37 (m, 4H), 7.78 (b, 1H), 8.19 (¢, 1H). M/z:
742.68 (M-1).

30

Example 5



Exampl e 3
N({4-[(2R 3R)-3-{[ 2- (1, 3-Benzodi oxol -5-yl)-2-hydroxyethyl]thio}-1-(4

- f | uor ophewylhoehs7797 PCT/SE2006/000766
oxoazeti di n- 2-y1] phenoxy}acetyl ) gl ycyl é nmet hyl -D-valine 30 To a

solution of {4-[(2R 3R)-3- {
[ 2- (1, 3- benzodi oxol é - hydr oxyet hyl ] t hi o} - 1- (4-
f I uor ophe Ay m&%h:z"éﬁér Srbenzgippienplxdhydeaiyethgliitdo - D-(HfGomphenyl)-2-

I d %\Me 3 nil t RT dded
'rI[TI;'?'U) ( 8n005 g, héﬂlo’igﬁgnmqo@ gﬁ@)ag@e{)cq j|V£oiﬁ m X'E ur gl V\Z’:ISaSt ir rggsf gr 20
mn after which glycyl-3-nethyl-D-valine (NEt hod 10) WD 2006/ 137797
1' CT/ SE20Q4/.0, 0 Th t
was stirré %S%ggﬂluge or&&‘gg@g&l{g? @2 d/gg Rzg‘ﬁﬁml?ﬁ-gﬁ%;pyg@gg@w "Pé -1-
HPLC usiSn@t-flugmpltbngl)td-ofoa2didaDyybkaNok ¥} adet) s i MTRRI A 0. @2339&1%?) in DMF

dosi red- pibaeTs sHRN siedmoghdte (§ulNno1 mmst; ThD (16 e © 87 gmmol

911 .
(1i . 4) A ﬁ Z%d;&(aﬂlﬂ tﬁé{ﬁeaé’tﬁo}fﬂ rzugx%%rg 4va§ s&)@ed éltrESOGé %‘f&%%ht?ﬂgﬁn Azi@é- 4.5'me, 0.038

4. 98- 5. 04mAY Was added gnahegnigmirg s mﬁ at gmbigntgeiggerdtnye Getight. The solution

?_ 2123- ? ggv&g]b %eid%wﬂl? p%@ vgegl{%’ﬁ@ oﬁ %J(%ﬁ collagréx“[}\/ %%)/%gﬁﬂm Zfllla?dient from 20 to

N- ({4- [1]?|2 gFZ)\f]Qﬂ\{ Irf Q-IM_LNE@‘BAQ bofferowed usbd s Mu@rt]ﬁ?ldar pocy Efabyduls twire collected
1- (4

%)xoaget i di n- - er‘{vmsqf Rovs, st edvred, PR ST Ry BN Miien glaipR, was

To( ?4SE |( r2 atadiflsd Itonpl-btl vath H(bZI (IM)dand e:lgtracted Wltthﬁh% The org%mcl: haﬁse v;as aisgd

N- enzodl 0xo - roxyet t hi o} -

(4-f 1 uor oﬁﬁ%%én - 15!{&59‘( c?&l?é?t%laﬁg f%?ﬂ%@ﬂo&%&é uge g’?r/%ﬁé?r)ée he sregjdygy was

0.027 mTDBJ)ssdIV‘edDMMeCCPi aid wafe@sxf@a %ghmsmhmé fmé mﬂgduﬁe wad 8btined G- 8RR

mol ). - ITBTU (12, 0..038 was added reaction m xture
Wis. i 1Py 90 MBGONNR g Rdabs, SEpaL a7 4Dy 165 weayomamesw (bs, 280,
trifl 2 I t

L1111 vor osSeiKe( 19024754 TR AeAded AL 19, 207 e ke

wi th pr epaPats ieoLREx Q;?D-é'?%nzl’ﬁbéﬁatﬁn JEONG. %4((612@37:09}7 ¥5 @, éZH)ETIISJ 24

I)L?(ran ??aéﬁnﬁf}?‘y h"(‘d?ci,)ﬂ\’lco 1éc%@§’%ﬁﬁ§éb€ms rgxsegsuﬁggre% ed-u”(;gd '

pressure. The renmaining water solution was acidified to pH 1 with HC
(1M ag@ E:Xtrafetéd with DCM The organi c phase was passed through a
phase pafae nd concentrated under reduced pressure. The residue

di ssohwga[ir, 156¥1)- .
\évgrsm oL ﬁZ"Wa‘S gqb i a%gﬁ?\l{[ar(d 3%;§$oﬁﬁ seﬂ) %él\lgﬂi:ﬁxgétﬁi\qmﬁg»l td?@%l%l )ﬁmﬁﬁ%

2. 74- 2. 92oxqpzetidind-yliphegaxyiaceiyhalycyd-31oy cloheyl-J-glanipg, 111) 4.46 (s,
211), 4.53-4.65 (m 211) 5.00 (b, 0.511),
To a stirred solution of {4-[(2R,3R)-3-{[2-(1,3-benzodioxcl-5-y1)-2-oxoethyl]thio}-1-(4-
25 chlorophenyl)-4-oxoazetidin-2-ylJphenoxy}acetic acid (35.4 mg, 0.067 mmol) ) in DMF (3
ml) was added N—methylmorpholipe (35 pl, 0.23 mmol). TBTU (29.3 mg, 0.091 mmol) was
added and the reaction mixture was stirre& at 30°C for 1 hour. Glycyl-3-cyclohexyl-D-alanine
(_18.4- mg, 0.081 mmol) was added and the mixture was stirred at ambient temperature for 60
hours. The formation of the ketone of the title compound was confirmed. M/z: 736.67 (M+1)
30 and 734.71 (M-1). Without further purification, methanol (2 ml) and sodium borohydride
(28.0 mg, 0.740 mmol) was added and the mixture was stirred for 20 minutes. Ammonium
acetate (38.4 mg) was added and the solution was purified with preparative HPLC on a C8
columm, UV 240/260 nm. A gradient from 20 to 45 % MeCN in 0.1IM NH;OAc buffer was



5.03 (b, 0.511), 5.53 (b, 111), 5.90-5.94 (m 211), 6.70-6.79 (m

211), 6.82 (s, 111), 6.90-6.98 (m 211), 7.07-7.15 (m 311),

7.18-7.26 wm2066li3)797 7. 27-7.37 (m 411), 7.78 (b, 111), mri240k000%d6l) -

Mz: 742.68 (M1). 30 Exanple 5 WO 200&34 137797 PCT/ SE2006/ 000766

-63

N({4-[(2R BR%S- 2 (1,3 benzod| oxol -5-yl)-2-hydroxyethyl]thio}-1-(4
ph&s fi‘ 18

-fluoro & PU¥e; TEACHOBS. Werp ﬁﬂ@ﬁ@%@}i%}@tbﬂﬁ@?mWy&m@te@amﬁmedur@d
a stirredpggd

of N- ({ 4 [F S T ez oar oo Kby o PH, S it MY (0 s exjracged
5 (4-fl uoMéP hmomawz@asedwm" msﬁﬁﬂ]tl'p‘hwm(yl}ea@eep}ia)tuglayldlcnm:e(ﬂﬂecBunder

4 55 e B S L Bl o

m xt ur e Swéitle serhpouad vers 0BG OH-NMR@00 Mblzy BIMSE-d()¥4 05041058 @a,Q38), 21780233

ovar ni ght oAl 0p R - a0 PS4 2r4 B e, 467V 2P et ot

col umm, U¥.0240/ @8E), 5104 &, Or53| 656 (Brmm 89016079180, 4137) Y6 KB N 1}13 995% 2H),
NH4 QAC bkl/&(l;% sed as eluent. The pure fractions were col

and t he ﬁ%\?’é& (i Stﬂédhdé'a $HEQ s e M/7: 786,68 - hi ng water
sol ution was aC|d|f|ed to pH1 with HO (1M and extracted with DCM
The organi ¢ phase was passed through a phase separator and
concentlPaB&ampl¢eder reduced pressure. The residue was dissolved in

MeCN and ;

bt ai ned. MEGRRAR % g R R ot o) Bhyd oy EnTRERG; LU G ophemyn 4,
11-1), 2. Woa'ze@din(zqyummﬂm}a&tﬂklmw 3dind), 3.94-4.10 (b, 111)
4.22-4.30 (m 1H), 4.49 (s, 211), 4.56-4.64 (m 111), 4.99-5. 03 (m
111), 5.90-5.94 (m 2H), 6.70-6.79. (m .213), 6.82 (s, 1H), 6.96 (d, . .
211), 7.0%e%.stifred soluBdrlpf N{{AR2R 3R13-{ (21, RBdkodidxdb 1512 heiboxydthyd Bhio ) -1-

N e L4 o Bigroaenpi 4t ogtatiafoo s B By sspt ) ehicingd b et 2D epmel) i DEM

-chl or Ophg‘)ﬁl) vere added tere- but{l N°- (tert—butox carbo 1)-D-1y81nate h}{dror:hlonde _I_(9 .5 mg,
oxoazetidin-2-yl] henoxyiace Y ohex ani ne
stirred sB80g% mg]qolng-methy morphohne (1 ul, 0. 091 mmol) and TU (11.0 mg, 0.034 mmol)

{4-1(2R 3@1? ?fi %_&1 ﬁ&xtéreb»@&zﬁgll &f %13){ Q QR %}yij; h&\?&oi‘l}f:]fo% tﬁ)%ocgfhe

chl or opheny oxoazeti di n- enoxy éfcet I'C acl
mol ) ) | midMedia® rfendbutylal- (%Héﬂ 31@—&9&{21@1,3ﬁnqzbmbxaié -Y133 h:ydro@yaByljthm} 1-

vas o PPr ee SR e RSl BES eIty B R By ©
my, 0. 081lysiiate)wasasnichokid Vi 52128 (M-t Diiccsolvesit whs efnddedaindari2iigietl pressure
temperatuf ed I:h%rremgue was dissolved in formic acid (2 ml). The mixture was stirred at ambient
temperature for 48 hours. The solvent was co-evaporated with toluene and the residue was
purified with preparative HPLC on a C8 column, UV 240/260 nm. A gradient from 20 to 45
25 % MeCN in 0.IM NHOAc buffer was used as eluent. The MeCN was removed under
reduced pressure and the residue was lyophilised to give the title. H-NMR (400 MHz, DMSO-
dg): 1.08-1.32 (ma, 2H), 1.37-65 (m, 4H), 2.63 (t, 2H), 2.77-2.92 (m, 2H), 3.70 (4, 2H), 3.76-
3.82 (m, 1H), 4.25 (d, 0.5H), 4.28 (d, 0.5H), 4.50 (s, 2H), 4.57-4.64 (m, 1H), 5.00 (d, 0.5H),
5.02 (d, 0.5H), 5.90-5.94 (m, 2H), 6.70-6.81 (i, 2H), 6.83 (s, 1H), 6.96 (d, 2H), 7.08-7.16 (m,
30 2H), 7.17-7.24 (m, 2H), 7.34 (d, 2H), 745-7.55 (m, 1H), 8.37-8.43 (m, 1H). M/z: 697.32
(M-+1) and 695.39 (M-1).



hours. The formation of the ketone of the title conpound was
confirmed. Mz: 736.67 (Mtl) 30 and 734.71 (M1). Wthout further
purificatiwe20¢asi@nol (2 nl) and sodi um borohydride (PR8/SE2006/0000667 40
mol ) was added and the mxture was stjgfed for 20 minutes. Anmonium
acetate (38.4 ng) was added and the solution was purified with

pr epar at :\/E%ﬁmﬁh on a C8 colum, UV 240/260 nm A gradient from 20
to 45 % . 1M NHAOAC buffer was WO 2006/ 137797

PCT/ SEzoow-qaqmsxymmmaﬁoeiouamyn:ﬁh@dwﬁtﬂﬂmb} PI08-nYeh phenyl) 4-
col l ected and 3@04\% s renoved under_ reduced ressure.

remai ni ng “ReAZEF g %}s'w%t&v%lmléﬁopyﬂs'hm@ plaplpeHCl (1M and
extracted with DCM The organi c phase was passed through a phase
separ at Qr and concentrated under reduced pressure. The residue was

di ssol ved Ter spiEsp afﬂ;fi BRSR)-3A12-63-bgrsphiorolsayl)-Broxotthy]ihiot i (e
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111), 4.49.08 mlzﬂﬂ)lﬁ &P indDIBF (8 ml) 4 RIO) was dlde@TRAL (0.03014)0.062 Bho)dThe

211), " 7. TRy os Sl e Tl yplonglich g a0 glsnbren G011

Mz: 736. 6932 Mnidl) wadaddsé e eniXture was stirred for 22 h before the reaction was quenche

N ({4-[,(2 R b | -5-yl hyd th l]th

| or 3B Bk S aiibh 6 et (. Do S Gern T MO DA aha  To
r2S (L éeﬁé‘%?‘é‘é‘f‘g%? B ““"%‘%5%‘%‘%?%}“@ Topetion was %“mhed by the addition of an
(4- 1 uor ofHHSAYS 80! %Oa%éz%rp?lﬁm @1%/ Héﬁéﬁw @@@tto;? theghefizanobw sl ver
Tve- (1 or topt 8635%%%%“@ R S eb o Lo by eremgrsivg HPLCyoipag
mol ), N- gediept of2005%k K’h‘@l‘( n3 Q. Maﬁumﬁlmmmt@te bufikr 28dlubnt Bre€ert@ying of
?0933 E‘gﬁ#}%puﬁ%ﬁﬁp Sﬁék’,‘l’@%%}s&(td}%gdm?s stirred at anbient tenperature

YHt er medi ate tert- but yl

N ( {4- [ (2RVBBYS-R-7(6 721 NMR lionsny] 4oa MEH: §0.76 2 7oyer, exebhyld sih o) 7

(4 f I uor opfi8 & 35k 3 JF 2. GED. 14 £2 ety $48 & 9@@1%64 (8- et H3bu
t oxycar bOBJDmeDIHj S%steé"ﬁ(n‘{\@m@%ﬁ-ts% .38, 691? (G rlérg’h?z*f 'ﬁ‘gn 4H),

sol vent was renoved under redudc ressur e

di ssol ved7 2k 736r(m, XA B-8.04 ﬁh)lH)T&é'?-r&l?}ﬁt(un évas stirred at ambient
tenperapure for 48 hours. The solvent was co-evaporated with toluene
and the residue was purified with preparative HPLC on a C8 col um,
UV 240/ 260 urn. A gradient from20 to 45 25 % MeCN in .0.1M NHAOAC
buf fer wa use% s eluent. The MeCN was renoved under reduced
pressure resi due was Lyophilised to give the title. H NWR

(400 MHz, NUB(RRER)-3-§2Q8; -3JB6320dlﬂ%ol-%laﬂl)-z-hédﬁﬂxy@élyﬁfﬁm}élﬂ- @-methyPphenly-4-
211), 2. 7Zxoazet1du(| r5‘-1V1]p:]h Zloxy%acetyﬁg?ycyl-ii -methyl-D-valine
25
To a solution of {4-[(2R,3R)-3-{[2-(1,3-benzodioxol-5-yI)-2-oxoethyl]thio }-1-(4-
methylphenyl)-4-oxoazetidin-2-ylJphenoxy tacetic acid (0.020 g, 0.040 mmol) and NMM
(0.013 ml, 0.116 mmol) in DMF (3 ml) at RT was added TBTU (0.016 g, 0.050 mmol). The
reaction mixture was stirred for 30 min after which glycyl-3-methyl-D-valine (0.009 g, 0.048

30 mmol) was added. The mixture was stirred for 15 h before the reaction was quenched by the
addition of water (1 ml). The mixture was diluted with MeOH (2 ml) and added NaBH4
(0.017 g, 0.449 mmol). After 15 min the reaction was quenched by the addition of an aqueous

solution of hydrochloric acid (1M, 1 ml) and most of the methanol was removed under



3.82 (m 111), 4.25 (d, 0.511), 4.28 (d, 0.513), 4.50 (s, 211),
4.57-4.64 (m 111), 5.00 (d, 0.511), 5.02 (d, 0.511), 5.90-5.94 (m
211), 6. 70W©.2866/18mM9723111), 6.83 (s, 111), 6.96 (d, 21BCT/SE208/070746
(m 30 211), 7.17-7.24 (m 211), 7.34 (g 211), 7.45-7.55 (m 111),
8.37-8.43 (m 1H). Mz: 697.32 (M1l) and 695. 39 (M1). WO

2006/ 137797, P /SEZOO 000766 . i
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was added .(mTHg), ﬁ]ZS{MSe(myaws'I 78—1?66 (hptH)2 2. 15-8l9sf(ar, ¢Hy.he reacti on was
guenched 10 by the addition of water (1 m). The m xture was dil uted
with MeOH (2 ml) and added NaBH4 (0.028 g, 0.740 mmol). After 15 mn
t he reactlon was quenched by the addition of an aqueous sol ution of
hydr ochl orj (1M 1 nil) and nost of the nmethanol was renoved
under r&d Fﬁ' sure. The renaining sol ution was pur| fi ed by
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acetate bufter as eluent. Freeze-drying
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0.70-1.70 (m 1311), 2.16 (s, 311), 2.77- 2.90 (m 2H), 370378(m
2H), 4.10-4.22 (m 2H), 4.48 (s, 2H),-4.55-4.64 (m 111), 4.93- 5.00
(m 1H), Zhediage®dmere mptiire of NoU4G(2BBR)-{[24),3-bnBBickoDS-yr- 2H)

7 0 2- | KAI%]Z- 89@2 it }l-rj%]‘tlao? 1 2(2 ﬂuorophény55-4~o:|{_(9a2et1d1n- —yﬁpl?enogtﬁ acéltyl))glycyl %’:-methy%S
N ( {4-1(2R- @ﬁ)ne @iﬂhﬂﬂfﬁ 3); BB mz 0010 THatnoR-wek kepdratsadimmsyabetehdivd Tidtalphk (b

- met hyl ph
ogggzgt P el H@«Ilﬂ%%ﬁe%@d%ﬂ} &R ey ph QG sins ethapelk/thpptars A fermig acidd arietylamine

sol uti on edo10/0.1/0.05) in 1.0 ml/ ]
{4-[ (2R, 3% L010-119-05) in,t.0 mlimin a5 mopile phape, UY-dstection a1 334m, Th fragtion of the

met hy | phefigdt pluting sigstereping wagcoptdntiated end dximeted betaichdDQM eRDwater. ThO40

TBTU ( %%0 EQXM Pégﬁg%"% [ﬁﬁs%’le)&#graﬁ%zd \Imr}h %dﬁanm cgnc%;[ﬂrggd %/(\)/a y?el&‘ gl%%‘éle
compound. 'H-NMR (DMSO, 400 MHz): § 0.90 (s, 9H), 2.80-2.95(mm, 2H), 3.84 (d, 2H), 4.08
(d, 1H), 4.29 (d, 1H), 4.53 (s, 2H), 4.63-4.68 (m, 1H), 5.05 (d, 1H), 5.96 (s, 2H), 6.74-6.82
(m, 2H), 6.86 (s, 1H), 7.00 (d, 2H), 7.12-7.20 (m, 2H), 7.21-7.28 (2H), 7.38 (d, 2FD), 7.84 (d,
1H), 8.28 (t, 1ED.

25

Example 11
N-({4-[(2R,3R)-3~{[(2R or §)-2-(1,3-benzodioxol-5-yl)-2-hydroxyethyl]thio}-1-(4-
fluorophenyl)-4-oxo azetidin-2-yl]phenoxy}lacetyl)glycyl-3-methyl-D-valine

30
The diastereomeric mixture of N-({4-[(2R,3R)-3-{[2-(1,3-benzodioxol-5-y1)-2-
hydroxyethylithio }-1-(4-fluorophenyl)-4-oxoazetidin-2-yl]phenoxy}acetyl)glycyl-3-methyl-
D-valine ( (10.8 mg, 0.016 mmol) was separated as described in Example 10. The title



reaction mxture was stirred for 30 min after which

gl ycyl -3-methyl -D-valine (0.009 g, 0.048 30 mmol ) was added. The

m xt ure wawosméwwsed7for 15 h before the reaction was quetsresshyéshe
addition of water (1 m). The m xture V\@f diluted with MeOH (2 m)
and added NaBH4 (0.017 g, 0.449 mol). After 15 min the reaction was
guenched b the addloglfon of an aqueous sol ution_ of hydrochloric acid

(1M 1 m) omRaidies Qbtanedas Hinsrema e dRasomar UABYR\IDVISID 800 BER) 7
T SC2OTHIANEISY, 180 A1 o S AT U P M

purified by pr egar ative usin

0. 1M anmmofi&irfrad B (duills 5.9, @H)eﬁfm 6 54 éﬁzﬁiﬁﬁﬁs(n; 1H, 7L00(dpREDE7.12-

fractions d NVR ( DMSO,
400 MHz) : @o(ﬁ’éghf ﬂﬁ&ﬁ?%‘i% legg (%%ﬁ 7(25?8) %gﬁgﬁlﬁg 211),(
3.77-3.8%4 (m 211), 4.01-4.08 (m 1M 4.16-4. 22 (m 111), 4.48 (s,
21-1), 4.56-4.64 (m 111), 4.94-4.99 (in, 111), 5.89-5.95 (m 2H),
6.69-6.84 (m 311), 6.91-6.98 (m 211), 7.02-7.10 (m 4H), 7.28-7.35
(m 211), Ekatplen88 (m IM 8.19-8.26 (m 111). 10 Exanple 10
N({4-[(2R 3R)-3-{[(2S or

R) - 2- (1, 3- benzodi oxol - 5-yl ) - 2- hydr oxyet hyl ] t hi 0} - 1- ( 4-

f I uor opheputiGrRON®RF- Bkl n- g7 V! ]??QQPélﬁeﬂftﬁléﬂo} Sl Y by oSNy 8-

ine The diasteréoneric m xtur

N- ( 14- [102 Rugrgphgnylp-4- oe@a@nﬂehawﬂpbemky‘acwmg@cﬂa -cyclohexyl-D-alanine

hydr oxyet hyl ]t hi o} -1 - (4-fl uorophenyl)-4-oxoazeti di n-2-yl ] phenoxy} acet
yl)glycyl -3-nmethyl - D-valine (Exanple 3); (10.8 ng, 0.016 mmol) was
separated on two successive Chiral pak AD colums (250 x 20 nm 10 m

at 40C us nal heptane /[ f i.d /. triethyl am ne

(90/ 10/ 0. Lfﬁg t‘g‘é)"%‘lﬁ"‘i‘l‘jo ﬁ? Pﬁﬁn ed & %”f%aﬁ‘ﬂﬁ% Slasigrpomet &t thegrhrematographic
mu. The f sepatdtion ofoft heN-({4-1@R,3®)-BL{i[DAL, gl.ba@og{oggnﬁgd)m@dgd%?&gﬁ tfn%%qd@_
and extr.acted ani ¢ phase was” was

wi th wate OGP Dbt ?WWYHH%FHBB%&W?%Y@& Cﬁclththaimq t I(Bxample
conpound. l}"(]fiMﬁg( EXYBOmMANS) MeZohrorRatShrdithid éondgéog%)usedzwgt%)a% tﬁé%gaci&ééa in

3.84 (d, 2H), 4.08 (d, 111), 4.29 (4, 1H)
(m 111) Exgsple 0. ﬂh%tltlwomoem waslobjained, NGB ZDMS), 400HMEA: BB7$-8.96 (m,

21°1), 7 oA 0Pk o 301 8015y By e 7o D 08 o B 550 o

gl—({24 [(g%ﬂ)@%&{lﬂﬁﬂmr(d 1H), r:153 (s, 2I-I){F4]6|1-t§[?]9 (m, 1H), 5.05 (d, 1H), 5.56 (d, 1H),
D uor Sonos 90 AR R0 6% 285,888 RV, Poole 28 711550 o, 280, 721728
azeti di n- 2Ry l7]3she ey 3 ag ed W) o8 2§ 118 et hyl - D-val | ne

Example 13
25 N-({4-[(2R,3R)-3-{[(2R or §)-2-(1,3-benzodioxol-5-yl)-2-hydroxyethyllthio}-1-(4-
fluorophenyl)-4-oxoazetidin-2-ylJphenoxy Jacetyl)glycyl-3-cyclohexyl-D-alanine

The  diastereomeric  mixture of  N-({ 4-[(2R,3R)-3-{ [2-(1,3-benzodioxol-5-y1)-2-
hydroxyéthyl]thio -1 -(4-ﬂuoropheny1)—4—oxoazctidin¥2-yl]phenoxy }acetyl)glycyl-3-

30 cyclohexyl-D-alanine 12 mg, 0.017 mmol) was separated as described in Example 12. The
title compound was obtained as the second eluting. "H-NMR (DMSO, 400 MHz): § 0.76-0.96
(m, 2H), 1.05-1.21 (m, 3H), 1.24-1.37 (m, 2H), 1.41-1.72 (m, 6H), 2.84-2.94 (m, 2H), 3,79 (4,
2H), 4.18-4.26 (m, 1X), 4.27 (d, 1H), 4,52 (s, 2H), 4.59-4.66 (m, 1H), 5.07 (d, 1H), 5.56 (brs,



30 The di astereomeric m xture of

N-({4-[(2R 3R)-3-{[2-(1, 3- benzodi oxol -5-yl ) - 2-

hydr oxyet hwb]mmm}wi-m-fl uor ophenyl ) - 4- oxoazet i di n- 2- ypdiEER0w@NYeC et
yl)glycyl-3-nmethyl- D-valine ( (10.8 0.016 mml) was separated as
descri bed | n Exanple 10. The title WO 26%6/ 137797 PCT/ SE2006/ 000766

(ovs0, G0 Tragt & 265, Bt Ebagry 285 68 o obf i Oroe 380,37 547 o ool 721

4.07 (d, ¥bs B, . 60- 4. 65 1
5.07 Ed 1H) ]@nézg% ds((dzﬁ))lgb)g 87%%5381? gmﬁ(z)lﬂ? 6. 86 (s(mlll)H) 7.00

(d, 2H, 7.12- 720(m 2H), 7.21-7.28 (m 2H), 738(d 211), 7.83
(d, 11-1) px8ndk 14 1H). 5 Exanple 12 N-({4- [(2R 3R) -3-{[(2S or
R) - 2- (1, 3-benzodr oxol - 5-yl ) - 2- hydroxyet hyl ]t hi o}-1-(4- 10
fl :Jor opHe M({)llmﬂemﬂa&-é@-@;&ﬂmy@ﬂo}hﬁéﬂmoﬂ}d mﬁyl))?fahmkye’ihﬂ}'mid}kle@yl

ni n tain r n
di aot er coniordpe R BRI D SURR S B eF ebert velaberudt plibings) - 5. ¢
[2-(1, 3- benzodloxol 5-yl)-2-hydroxyethyl]thio }-1-(4- 15 :
fl h tyl | - 3- | ohexyl -
al'ani po. ABeanEeR 8 e kaag) S L b ARG L et R da Aol 1. G-

condi t i onglub®ekkBILoRSizd
corrpoun vv;s gbtﬂgﬁneg 1I-t|{-m|\ll§l\/2Ryggl\/S k?ﬂ@etic&md'{‘é%ﬁ@g%?%é%om}ﬁaﬁ(( Memo ﬁ?) m

1. 06- 1.0 DMF (lamphywas pdged N-mehyismprohaline (091%,01099311@91) fellgwedbyghe ®idgRn

El m612zi) 69%f ﬁ]ﬁ dﬁdi'ﬁom%ihﬁbl (0?09%1(% bs1 éﬂ@g a?ig %%}Jﬁf(o Oég')gs %85%:1{0?) ﬁ%’l’ 7 ), the

6. 72- 6. 82 Ir(tmneélﬁmﬁ 4- elcak:rq;élenﬂqster)w Aidhiorémheng Hy-[(2R, 3R)-37{ [20(2(3dihydro-1 4-

éxla m%l) L 3&%&,@{@%@? gztg%wﬁﬁ% %gﬁ]go%phegyl}io& azegi&iu)z-yl?p I%mt(yt}écetalt\éb

fSl) 2- (1, 3hixkbezo dormed| GB!C%M}-S)&:—IM}?]@XMKO 010 9,}0-0146(1&.1101) and htlhluﬁ‘l chlcl)nde
alug;l?ﬁlg I&#)%l & |O Q51 eTé :)Pgslfqn%d%]ﬁ# ﬁl{(ﬁtﬁe LA %:aes taﬁo‘;lgc{ f}c/} sﬁr at?fogr%(t:en?pe?a{(n}{re for

N- ({4- [ ( 2Rn.IRthno] t12m1)1wa% abmf@ﬂo@myrﬁexa&n&rom@m eﬁﬁlgldm 1911108
}-1-(4-fl uorophenyl) -4-oxoazet i di n- &genoxy} acetyl

cycl ohexyfulﬂ)@%vswméo_ﬁ?%&esz@n@ya a‘f?ﬁ’éﬂlﬁa eenoblsined (et IIEI@SQ,SF Thed in
Exanpl e 1

PR DRTRealbies SRR ARG. APLEE aﬁ‘ﬁlef&ﬁ%@?%?%%“ v
1.24-1.37 WAmhyffexl mrzqmg(qpru@mcumsaﬂfomeéme(dmsxrem NMRY(@IIQsatSO),

ﬂB épé?o%ﬁ& @@7&%‘%7 IB,r@’Z-I),(f‘%-%.%JI)(m, 2875 %, 28407433 56, 4T
- 4.18 (m, 4H), 4.24-4.26 (m, 1H), 4.48 (s, 2H), 4.52-4.60 (m, 1H), 4.98-5.03 (m, 15, 6.70-
7.35 (m, 11H), 7.85-7.90 (m, 1H), 8.20-8.24 (m, 1E).

25 Example 15
N-{(2R)-2-[({4-[(2R,3R)-3-{{2~(2,3-dihydro-1,4-benzodioxin-6-y1)-2-hydroxyethyllthio}-1-
(4-fluorophenyl)-4-oxoazetidin-2-ylJphenoxy}acetyl)amino]-2-phenylacetyl}-L-serine

{4-[(2R,3R)-3-{[2-(2,3-dihydro-14-benzodioxin-6-yl)-2-oxoethyl]thio }-1-(4-fluorophenyl)-4-
30 oxoazetidin-2-yljphenoxy}acetic acid (22 mg, 0.042 mmol), N-methylmorpholine (12 ul, 0.11
mmol), TBTU (15 mg, 0.046 mmol) and terz-butyl N-[(2R)-2-amino-2-phenylacetyl]-O-(tert-
butyl)—Lseﬂnate (22 mg, 0.063 mmol) were added ‘to methylene chloride (2 mi) and the
reaction mixture was stirred for 2 h. at room temperature. The solvent was evaporated under

reduced pressure and formic acid (2 ml) was added. The mixture was stirred for 16 h. at room



WD 2006/ 137797 PCT/ SE2006/ 000766 -68 111), 5.96 (d, 2H), 6.742-6.84
(m 2H), 6.86 (s, 111), 7.00 (d, 211), 7.12-7.20 (m 2H), 7.21- 7.28
(m 21-1), wD.8&/Ga972H), 8.05-8.13 (m 1H), 8.23 (t, 1HcTSDrespbosd s

5 - 69 -
N({4-[(2R 3R)-3-{[2-(2, 3-di hydro-1, 4- bg%zodi oxi n-6-yl) - 2- hydr oxyet hy

(
171t hi o} - 1-
(1 tor o heripersfus and 2190 O for 4. fy;%mwam%véwgywﬁu@a egﬂéfr%@@we@o-
| c.
Cuo T (DR, 2y praRd with &udl twice, To the esidue was added methanal () ml) and NeBH4 (26
-1-(4- 11 Bwafadd%d@az&tlﬁ it The yaaptitnemixkyd al@estlrmdafcnﬁl 4000@0 g,
0. 038 | hol
(o o0 g, gk @hiat G elefl phiinbdlby frindlinhe ¥ ARBRC Ol AR B Rea e
(0.008 é b@ffas(@:ﬁﬁbas)elmd ThBTolldc@dbetias wardySphilimid)o oibinahe 2 cobtp@und.

i nternedi ate 3, 4-di chl orophenyl ester (3, 4-dichlorophenyl
{4-[(2R 3R -3-{[ 2- (2, 3-di hydro- 1, 4-

b di 4 - indi, g-.2
S o 0 B D S
(0.010 g, P-Bnd. 7, 5 Oh(diAERH. Br (bsld F55.6D(A) 2H), §,7-D4 &, 16FD] §.15

wer e adde ure was allowed to stir at roomtenperature
for %@Eﬁ%tﬁrrbe‘ﬁr{lﬁ) was added foll owed by the addition of NaBl14

(0.022 ]@ 0.573 mml ). Full conversion to the correspondi ng al cohol
had been obtained within 5 mnutes. The . mxture was purified

t hrough preparative HPLC using an el uent of 10-50% CH3CN in O 1M
NHAQAc buffer. Freeze drying of pure fractions afforded the desired.
"H NMR [ (CD3) 2SO), 20 400 MHz] 8 0.73-1.67 (m 1311), 2.76-2.87 (m
2111; 3.73 (d, 211),4.07-4.14 (m 111), 4.14- 4.18 (m 4H), 4.24-4.26

(m 111), Aﬁ;xﬂﬁ,(estll) 452460(m 111), 4.98-5.03 (m 111), 6.70-
7.35 (m m‘i{ﬁ 8.20-8.24 (m 1H). 25 Exanple 15

SI— {( ZR%]-SZ@IF W{M@-D@(—Z{{Fga&b’ i&[ﬂyw&&(w -Bilrydowt benziofiL, A dioixjo-G-yhy
roxye
(4- f%luorgph k%%fhg?%lg?gtl (4'ﬂ orollff eﬂglr)loxﬁozfggttldlfl am RBT 0’fybhenyl ace

tyl}.L- seracety[ammo)-acetylannno] -propionie acid

{4-[ (2R 3R)-3-{[2-(2, 3-di hydro-1, 4- benzodi oxi n- 6-yl ) - 2- oxoet hyl ] t hi o}
-1-(4-fluorophenyl)-4 30 oxoazeti di n-2-yl]phenoxy}acetic acid (22 ng,
0.042 mol), N-rrethyl m)rpholine (12 AI, 0.11 nmmml), TBTU (15 ng,

0. 046 ;1) tert- ut §$r62 am _no- 2- phenyl acetyl ]-O-(tert-
but yl )[5@1-) 8 SH ign dﬁ 13- viysrorbrngel LiAddigsip iy YleRdiydroxy-
chloride EgyRhiFa é@nﬁl tmﬁuora%ﬁampm_oﬁa KM bif- 285 gﬁérlo%ﬂagce %mﬁc to 114

room terrper at ur sol vent ‘was evapor at ed under uce pre sur'e

and form &e)@l W@Pﬂlvlaféﬂsad@f@d’r chivrephensk (46 egnb.d 13 mimadle if-ethylt®rpholine
at room Ve 2006/ ds3 7941y =t TREHAIP 1208 { BFmmo). The mixture was stirred for 1 h at

room temperature before (R)-2-(2-amino-acetylamino)-3-cyclohexyl-propionic acid (39 mg,
25 0.171 mmol) and lithium chloride (100 mg, 2.36 mmol) were added. The reaction mixture
was stirred at yoom temperature for 13 h and then at 30°C for 3h. The reaction was quenched
by the addition of water (2 mL) and the resuiting mixture was purified by preparative HPLC
using a gradient of 20-50% MeCN in a 0.1M ammonium acetate buffer as eluent, Freeze-
drying of the pure fractions gave the desired product.
30
'H-NMR (DMSO, 400 MHz): & 0.70-0.95 (m, 2H), 1.00-1.73 (m, 11H), 2.80-2.92 (m, 2H),
3.77 (d, 2H), 4.12-4.24 (m, 5H), 4.27 (d, 1H), 4.51 (s, 2H), 4.54-4.61 (m, 1H), 5.04 (d, 1H),



-69 tenperature and at 50 C for 4 h. The sol vent was evaporated at
reduced pressure and then co- evaporated with toluene twice. To the
resi due wawoadetied7myet hanol (1 nml) and NaBH4 (26 ny, O.8R2A/SHIwie)o00n6s
added during 15 mn. The reaction mxtu%a was stirred for 2h. at room
tenperature and was then purified by preparative HPLC usi ng

t trig ff 40: 60 I t '
ol | ect ed X PLEY LS TGP E! Fomih PR3P QBN 10-T R AEDT B8 eZED,
(1H NVR, 500 (¥Hz), g)w[:@;gﬁ()n 1#8-2.9 (m 211), 3.2-3.3 (m111),
3.45-3.5 (m 1H), 4.2 (s, 411), 4.3 (s, 111), 4.55- 4.7, 5.05 (d,
111), 5.55 (bs, 111) 5.65 (d, 111), 6.7-7.4 (m 1611), 8.15 (bs,
1H), 8.6 (d, 111) 10 Exanple 16 15

R) - 3- | oh | -2-[2-(2-{4-[ (2R, 3R)-3-[ (R
(S))2 (%S,E;egﬁﬁﬂ b[enzf)[ 1{4] EiI(OXI n- %3 yl) [( o°
2- hyd i n-.2- - ph
2 Y oxy Ll el 5 e %BF‘&"E@‘“% -Gy
{S )4 [2( (22R gl&%ihy]huéféﬁgrlﬂm (4-ﬂufr(zphenyl) -4- oxo-a.lze)tldén-ﬁ-yé]-phenoxy} acetylamino)-

i .0 i n-6- r oxy-
et hyl sul f&ﬁwh%nﬂm(]g’e?'éﬁ&%y%ﬂ‘@ﬂ%?“ gxo aze%/l di ny2 yl ] - phenoxy} - acet

ic acid (60 ng, 0.114 nmmol) in DV (2 nL) was added 47chl orophenol
(15 rrg 0 117 nmmol ), N-nethyl norpholine (75 .L, 0.682 mol) and TBTU
(37 ng, 109, 115 mmol ). The m xture was stirred for 1 h at room

hein (36" TS ghfibRof [B-(ARlR B0RG: SEE (s AMyB nela Y B AOE RS ARG
wer e addegglﬁhiéawﬂab{‘i-ﬂﬁormph@uﬂk‘l-Omszestﬂmr}e]d-phcnowbmeﬁe apé r(tﬁ mg,eo 036
13 h d :
Bt on SHEH AONELT S e il RERGhARHRE G P N0 inchiteg TTU
pre Fa [ at |b \Qh’if 1040 u;mnljt 'ﬂ:r‘é:gnaduemas sﬁne?l(feﬁ;g;g /i:ﬂh&m%mmwoglpgna?% BafoRIRYI
aceta er as el uen ree in : re fracti ave
fhe. dodss GreSindte Sl gio . HRRebr Mo W me, 0BGy soded ader To
211), 1. OOﬂierzﬂ:ubﬁYWaQ- dehkhePby88e Edcﬁﬂoddﬂwa@’é‘@S ml9: ’fﬂe Jogjtloﬁ%)s unfled f
4.12-4.24 (m 5/11 27 (d, 111) 21131 54- 4, m 11
B

5.04 (d, PHPara(ys itsg parecio P06 M@ngncsmnp@getatqhuf:tqr as
6. 72- 6. 81 ofuilhs, ﬁr%ez@dryﬁjg_%@’c% gblﬁéﬂho ave a‘er]n!)@sgeg?pgxc(um 411),7.34-7.42

(m 21-1), 7.99 (d le 17
20 "H-NMR (DMSO, 500 MFHz): 5 0.88 (s, 9H), 2.80-2.92 (m, 2H), 3.80 (d, 25, 3.99 (d, 1H),
4.19 (s, 4H), 4.28 (d, 1H), 4.52 (s, 2H), 4.54-4.61 (m, 1H), 5.04 (d, 1H), 6.71-6.81 (m, 3H),
6.95-7.02 (m, 2H), 7.11-7.19 (m, 2H), 7.20-7.27 (m, 2H), 7.34-7.40 (m, 2H), 7.69-7.78 (m,
1H), 8.26-8.32 (m, 1H).

25

Example 18 :
(R)-2-[2-(2-{4-[2R,3R)-3-[(R or S)-2-(2,3-Dihydro-benzo[1,41dioxin-6-yI)-2-hydroxy-
ethylsulfanyl]-1-(4-fluoro-phenyl)-4-oxo-azetidin-2-yl}-phenoxy}-acetylamino)-

30 acetylamino]-3-methyl-butyric acid



(R-2-12-(2-{4-[ (2R, 3R)-3-[ (R or

S) - 2-(2, 3-Di hydro-benzo[ 1, 4] di oxi n-6-yl ) - 2- hydr oxy-

et hyl sul f awpl2posii3{47 f | uor o- phenyl ) - 4- oxo- azeti di n- 2- y| |PqQIsmaspIo7ec et
ylam no). acetyl am no]-3, 3-di methyl -bu¢yric acid 10 To a sol ution of
{4-[ (2R, 3R)-3-[(R or

o hol ol ¢ o Sl BE PEDER R Y OK o sha X L iR ORI Apioninhonb iy dmse:
N ot hul Sop o B hetl) Duko e idnf - YL AYE Bébtio agid (19 me, 0,036
The ni it uP?éBagg’ é‘?ﬁ&gﬁl@b‘f’a@ﬁ?ﬁ N-agt lfl@emhﬁléiﬁdéﬁ&LuG-g?&’am)eané | '
The mi xt. _ 30 Pl |

nos gy B BEL0.MARRN) T b BasebYI0 il B teforll B SO, )

wat er (6. gogtylrminppra-mehylthugrriossis (Swrs, £i088 mmol) wasddedtAifies 16R)1Ee reattivg
di Y i {ate. f .
o Sent Ry a2 qacnondtl BB bisth o et LRSI MILORSI AR befreRRalise.

28 ' I2-I- NVREPDURGings0gradibt)of 26-40%3deCH in 8 B)IM gnﬁgniﬁu&%etémbugbﬁ as e&z;ﬁﬂ
, , 4.19. 4 4. 1H), 4.52 (s, ,
El. 54- Zl? 61%{8%86-%3&@60%“( E?&T’%?SL%"%‘&%%%?‘%W°%W- 3;)'), 6. 95E 7 osz m

2H), 7.11-7.19 (m 211), 7.20-7.27 (m 2H), 7.34-7.40 (m

(Zé) - )21 [719f3 %W[(ﬁ%%gﬁb@ﬁgg%sozﬁgﬁ G%I)F,')1‘_95%25.0%52(::?,”11)}'1)?2.%?-2.92 (m, 26),

S) - 2- (2, 33Pphy,dIE; Dena el Ynd 1 H, Axions Gyl .28 Yy %‘a-z(s,z ,4.55-4.61 (m, 1H)
-yF?-p enox§?¥acét

ethyl sul fanyl ]-1-(4:f -phenyl)-4- oxo- azét'i di n-
J1 i n0) - 338 by 34010 SH AP 5 0. -0 1M0n 2067 26778 i, 20,

PCT/ SE2006/3000i666n, 2554795734 %8! 1, 896 13(cd hfpR 3R -3-[ (R or
S)-2-(2,3-dihydro-b£§20[1,4]g@byﬁ%?2§3$§{ 3Ey r oxy-

et hyl sul fanyl ]-1-(4-fl uoro-phenyl)-4-o0xo-azetidin-2-yl]-phenoxy}-acet
ic acid5(19 ng, 0.036 mmol) in DVF (1.5 nL) was added

N- et hyl lipne (15 L. . 0. ol nd TBTU, (1 , 0.040 mmol ).
The m xt ur B SR vE CRRgtids ol e Ereeala Ry st EXrpb A s v
acet yl am differcht pwtdeiihg Bistys by Behsdd( 8 ny, . 0. 038 nmmol ) was added.
After 16 h, the reaction was quenched by the addition of water (1
m.). This solution was purified by preparative HPLC using a gradient
of 20-40% N\ i ) i e buffer as el uent
Freeze-dryilng of the pure fractions gave the desired product. |10

1H NVR20DVBO, 500 MHz):

6 0.7650. 84 {m 611),1.95-2.06 (m |M
2.81-2.92 (m 2H) o O\MN@
4 OH
%0_@/():2@ T

CN
R

X R1 R2 R3 R4 R5
CHRCHj H CHaCgHs H H F
CH.CH. H CH2CgHg-p-OH H H F
CHzCH; H CH2CgHg-p-CN H H F
CH,CHa H CHCHCHaNHz H H F
CHCH; H CHCH.CHzCHzNH, H H F
CHCH; H C(CHa3)oCgHs H H F
CH,CH H CH-CH({CHjg)p H H F
CH,CH, H CH(CHy)2 CHs H F
CH:CH, H Rz, R4= CHaCHRCH; H R2,R4= CH,CH,CH. F
CH.CH; H CHoCH.CHoCHN{CHg)2 H H F
CHzCH; H CH2SC(CHa)g H H F
CH.CH> H CHoCHCH,CHj CH,CH,CH,CHj, H F
CH.CH; H CHaCeHs H H H



3.79 (d, 2H), 3.93-4.01 (m 1H), 4.19 (s,.4H), 4.28 (d, 113), 4.52
(s, 21-1),4.55-4.61 (m 111), 5.04 (d, 11-1), 6.71-6.81 (m 3H),

6. 96-7. 02 Woy20@1By7977. 11-7.18 (m 2H), 7.20-7.27 (m 2HCI/SEZ00846076640
(m 2H), 7.65-7.74 (m 111), 8.26-8.33 4m 1M 15 The foll ow ng
corrpounds coul d be prepared by the procédure of Exanple 14, but

wherein Sent prot.ecting y be used. 20 10 HSHNROA
RoOO > Rl R2 R4 R4 HCHZCGHS::']HHF CH2TH2 H H
CH2CBH5- p- (. F CHYCH2 H “p-CNHHF ,CH2CH2 H :
CHzCHzCHzNHa.Ia.l F CHRCH2 H diHRGERGH2ZCH2NHZ H I—I::F CH2CH2 H
O CHB) 2CBHECHICH, F CH2@H2 H Q6,2 H H F GyecH2 H CH(&Hs)z o |
H F CH2CHZHLCRZ, R4= CI-IZCI—|2C|'62-IZH-|J3212CR4LNHQ-|2CI-|2CI-R F CH2CH2yH
CH2CH2CH2CHEMCEH3) 2 H H F CHIZCOHRCHHsCH2SC(CH3) 3 1 H F - CH2GH2 H H
CH2 CH2 CH2 CHAHCHR CH2 CH28H3 H FOH(@HRCH2 H CH2C6HS #H H H WO 2086/ 137797 H
PCT/ SE2006/%§'766 - 72HCH2 CHEHLI@PIs H6 - p OH H HHH CH2CH2 H
CH2C6Hs - p- HH CHICH2 Hfa“sggi exyl 'H H H @HQCHZH'SHE'%H%?J &QexyIH
= 2 2
HHH CH2 ';?C CH2 CH2 CH2NH2 iy %::ZCHEN(CH;,)a N . :
CH.CH, H CH,SC(CHs)s H H H
CH,CH, H CHzCH,CH,CH3 CH,CH,CH,CH, H H
CHaCHa H C{CHa)s H H H
CH,CH, H CHyCeHs H H cl
CH,CH, H GH,CeHs-p-OH H H cl
CH,CH, H CHzCsHs-p-CN H H cl
CH.CH; H cyclohexyl H H Cl
CHaCH, H CHzeyclohexyl H H Cl
CH,CH, H CHzCH2CHNH, H ‘H O cl
CHoCH; H CHoCH,CH,CH,NH, H H cl
GH,CH, H C{CH3)2CeHs H H cl
CH2CHz H CH(CHa). H H Cl
CH3CHa H CHoCH(CHa)2 H H cl
CH,CH, H CH(CHg)2 CHs H N o
CH,CH, H Rz,Rs= CH,CH,CH, H R2,Rd=CH,CH,CH;  Cl
CH,CH, H CHaCHCH,CHN(CH3)2 H H Ci
CHaCHa H CH,SC{CHa)s H H cl
CH,CH, H CHaCH,CH,CH; CH,CH,CH,CHs H cl
CH2CHa H C(CHg)s H H e
CH,CH, H CHoCoHs H H CH3
CH,CH, H GHaCeH5-p-OH H H CH3
CH,CH, H CHzCaHs-p-CN H H CH3
CH.CH. H cyclohexyl H H CH3
CH.CH. H CHacyclohexyl H H CH3
GHoCHa H CHoCH,CHoNH, H H CH3
CHoCH, H CHaCHCHZCHoNH, H H CH3
CH.CH, H C(CHy)aCyHs H H CH3
CH.CH, H CH(CHg)z H H CH3
CH,CH; H CHzCH(CHy)z H H CH3
CHoCH. H CH(CHs), CHs H CH3
CHoCHz H Rz,R4= CHCH,CH, H R2,Rd= CH,CH,CH,  CH3
CH.CH, H CHzCH,CH,CH,N(CHa)z H H CH3
CHACHa H CH,SC(CHz)s H H CH3
CHzCHa H CH,CH,CHCH; CH,CH,CH,CHj H CH3
CHa H CHQCEHE'p'OH H H F
CH2 H lCHngHs‘p-OH H H F
CH, H CH,CeHs-p-CN H H F
CH, H cyclohexyl H H F



CH2CH2 H CH2CH2CH2CH2NH2 H H H CH2CH2 H C(CH3) 2C6Hs HH H CH2CH2 H
CH(CH3)2 HHH CHCH2 H.CH2CH(CHa)2 HHH CH2CH2 H CH(CH3)2 CH3 H
H CH2CH2 WORBIRIZICH2CH2CH2 H R2, RA= CH2CH2CH2 H CH2GH/882006/000766
CH2CH2CH2CH2N(CH3)2 H H H CH2CH2 H CH2 CH3)3 HHH CH2ZCH2 H
CH2CH2CH2CH3 CH2CH2CH2CH3 H H  CH2CH2 H CH3)3 HHH CHCH2 H
CH2C6Hs H H CHZCI—lZl_ﬁ CH2 HC CH2CH2 H CH2C6H6- p-CN H
H C CH2CH2AH cycl ohe H 2 H CH2cygl ohexyl H H Cl F
CH2CH2 H CH2 CH2NH2 H c 2H CHZCHZCH% 2NH2 HH CH2CH2F
H C(CHB)ZCGHgH H .Cl HCHZCHZ}:{ HHC )2

H Cl CH2CeR, H CH(CHg) 2 cmc%.q;c,.; %ﬂg H R2, 4_ 8%5?12 ‘%'&943
R2,R4: CHeCHz2gHz CI  CH2CH2 m@@@q@ 2 }\I( CHS)Q HHC ZCHZ H
CH2SC(CH3) 3 &HH C  CHRICH2 H GERMaPERCH3 CHGERGHEH H O y CH2CH2
C(CH3)3 HH O CHCH2 H CH2C6Hs H H CH3 CH2CH2 H CH2C6Hs-p-OH H H
CH3 CH2CH2 H CH2C6Hs- B CNHHCH3 CH2CH2 H cycl ohexyl H H CH3

F

CH2CH2 H CHZ@&Q:I ohexyl *H H a@Cdbp o H CHZCHZOH-IZNHZ H H CH3 H
Iy CHaCsHs-p -0 H H
CHz H CHzCgHgs-p-CN H H H
CH, H cyelohexyl H H H
CH; H CHacyclohexyl H H H
CH, H CH:CH,CHzNM, H H H
CH, H CHaCHCH2CHNH, H H H
CHa H C{CHa)sCsHs H H H
CHz H CH(CHa). H H H
CHa H CHaCH(CHa)s H H H
CH, H CH(CHa). CHs H H
CH2 H RZ,R4= CHgCHgCHa H R2,H4= CHzCHgCHg H
CH, H CHZCH.CHoCHoN(CHg)s H H H
CHz H CH20H H R H
CHs H CH,SC(CHa)s H H H
CHa H CHoGHzGH,CHs CH,CHZCH,CHs H H
CH» H C(CHa)q H . H H

Preparations of starting material for the above examples.

N—[(4-{(2R,3R)-1-(4-ﬂuorophenyl)-3-[(3-nitropyridin-z-yl)dithio]-4-'oxoazetidin-2-
yl}phenoxy)acetyl]glycyl-3-methyl-D-valine

10 To a solution of tert-butyl (4-{ (2R,3R)-1-(4-fluorophenyl)-3-[(3-nitropyridin-2-yl)dithic]-4-
oxoazetidin-2-yl}phenoxy)acetate (Method 6) (0.250 g, 0.448 mmol) in dichloromethane (5
ml) was added trifluoroacetic acid (1 g). After 2h, full conversion to the corresponding acid
was obtained. The reaction mixture was concentrated to give the acid as a yellow solid. To a
solution of this acid and N-methylmorpholine (0.177 g, 1.755 mmol) in DMF (4 m]) under an

15 atmosphere of nitrogen was added TBTU (0.183 g, 0.570 mmol). After 1h, glycyl-3-methyl-
D-valine trifluoroacetate salt (Method 10)(0.159 g, 0.526 mmol) was added. The reaction was
allowed to stir for 10 minutes after which it was qucnchéd by the addition of water (1ml).
Preparative HPLC of the mixture using an eluent of 0-50% CH;CN in 0.1M NH,0Ac buffer



CH2CH2 H CH2CH2CH2CH2NH2 H H CH3 CH2CH2 H C(CH3) 2C5Hs H H CH3
CH2CH2 H OH(CH3)2 H H CH3 CH2CH2 H CH2CH(CH3)2 H H CH3 CH2CH2 H
CH( CH3) 2 Cw® 2006033797 CH2CH2 H R2, RA= CH2CH2CHZ H R2, R4= ¥g47sEiaGlaadn 7683

CH2CH2 H CH2CH2CH2CH2N(CH3) 2 H H CH3 CH2 H CH2SC(CH3) 3 H H CH3
CH2CH2 H CH2CH2CH2CH3 CH2CH2CH2CH3 H CH2CH2 H C(CH3)3 H H CH3
CH2 H CH2

D H CH2C6 HHF CH2 H
CH2CBH5- ?@K“rws%ﬁonfm@&rme%?mﬁ@mnsﬁ?fp@dm desiog) cogipRen. m/z: 672.6 (M +

PCT/ SE200640 H
HE o B oL oD S era i GO A BB S VT G R
CH2CH2CH2 4r49 ‘Eﬁ?(mi EDRTLL-CRBCri2 NOCHSE 7 .42 (eh, FOBHAZ79HY. 81{2:5@(&1);48953@& HIE
CH2 H 042%%1%042042% HF CH2 HCHRC6H5 HHH CH2 H
CH2C6H5- p- 2 H CH2C6H5-p-CN HH H CH2 H cycl ohexyi HHH
CH2 H CH2cycl ohexyl HHH CH2 H CH2CH2CH2NH2 HH H CH2 H
CH2CH2CH2CH2NH2 HHH CH2 H C(CH3)2CeHs HH H CH2 H OH(CH3)2 HH H

N-({4-[(2R,3R)-3~{ [2-(1,3-henzodioxol-5-yl)-Z-hydroxyethyl]thio}-l-(4-fluorophenyl)-4-
oxoazetidin-2-yl]phenoxy}acetyl)glycine

10
To a stirred solution of {4-[(2R.3R)-3-{[2-(1,3-benzodioxol-5-y1)-2-oxoethyl]thio }-1-(4-
fluorophenyl)-4-oxoazetidin-2-yl]phenoxy}acetic acid (Method 7) 208 mg, 0.41 mmol) in
DCM (16 ml) were added N-methylmorpholine (130 #1,1.18 mmol), tert-butyl glycinate
hydrochloride (102.3 mg, 0.61 mmol) and TBTU (180.8 mg, 0.56 mmol). The reaction
15 mixture was stirred at ambient temperature overnight. The formation of the intermediate tert-
butyl N—({4—[(2R,3R)~3—{[2—(1,3~benzodioxol—S-yl)—Z—oxoethyl]thio}—1-(4—ﬂuorophenyl)—4-—
oxoazetidin-2-yllphenoxy}acetyl)glycinate confirmed. M/z: 623.88 (M+1) and 621.84.(M-1).
The solvent was removed under reduced pressure and the residue was passed through a short
silica gel pad and eluted with DCM:EtOAc 8:2. The collected fractions were concentrated
20 under reduced pressure. The crude oil (0.818 mg) was dissolved in DCM (6 ml) and TFA (4
ml) was added and the mixture was stirred for 1 hour. The formation of the ketone of the title
compound was confirmed. M/z: 567.74 (M+1) and 565.79 (M-1). The solvent was co-
evaporated with toluene under reduced pressure. The residue was dissolved in methanol (8
ml) and sodium borohydride (128.6 mg, 3.40 mmol) and the mixture was stirred for 40
25 minutes. Ammonium acetate (200 mg) was added and the solvent was removed under reduced
pressure. The residue was purified with preparative HPLC on a C8 column, UV 240/260 nm.
A gradient from 20 to 50 % MeCN in 0.1M NEH,OAc buffer was used as eluent. The pure
fractions were collected and the MeCN was removed under reduced pressure. The remaining
water solution was acidified to pH 1 with HCI (1M) and extracted with DCM. The organic
30 phase was passed through a phase separator and concentrated under reduced pressure. The
residue was dissolved in MeCN and water. After lyophilisation, the title compound was
obtained. H-NMR (400 MHz, DMSO-dg): 2.78-2.89 (m, 2H), 3.76 (d, 2H), 4.22-4.25 (m, 1H),
4.49 (s, 2H), 4.55-4.64 (m, 1H), 5.01 (d, 0.5H), 5.03 (d, 0.5H), 5.52 (bs, 1H), 5.90-5.94 (m,



CH2 HCH2CH(CH3)2 HHH CH2 HCH(CH3)2 CH3 HH CH2 H R2, Rd=
CH2CH2CH2 H R2, R4= CH2CH2CH2 H CH2 H CH2CH2CH2CH2N(CH3)2 HH H CH2
H CH2OH H WOR006a8279H CH2SC(CH3)3 HH H CH2 H CH2CH2 CHRCHIBE2006/000766
CH2CH2CH2CH3 HH CH2 H C(CH3) a H H H_Af¥yeparations of starting
material for the above exarrpl es.

N[(4-{(2 di hi =0
vonset | oi B0 O Ea) SRERD LY gﬁ%ﬁ@%@' OB B s et Gy 24D 34
sol ution &, ZI-BJBM@MH)(M:{ 567 52 (M-1).

(2R, 3R)-1-(4-fluorophenyl)-3-[(3-nitropyridin-2-yl)dithio]-4-
oxoazetidi n- 2-yl } phenoxy) acetate (Method 6) (0.250 g, 0.448 mmol) in
di chl or omms)eyoﬁ(acﬁxeummwnﬁﬂas&tﬂwfﬂﬂeﬁwp@ Bkadoliffel-Slopd 9) - After

2h, full conversion to the correspondi'ng aci was obt al ned. The
reactiof mixture was concentrated to gi ve the aci d as a yellow

[id. T ~
1,755 moly” "?%":I%%Q‘Wﬁq Rkt aEi L8 3o Yol BRIV il By Gl 48
added TBTenq givam®'Cy N, -Birgclohaxly)carbafiireide (RCCyb Wgydi 131111@11 imd4— D-val i ne
trifl 0 dded
o sl B G e TR iR
quenched By 30lma'nﬂela|ﬂ i($)- @@hgn%@;ﬁxa(zbﬁ&ﬁone (PU%&&&H?IW%I’&BP?& &id Vt%é]ﬁnxmre
m xt ure .using. a uent o % e
006! 139 37 SR SR eergerrts 1o 24 nhab: O ENe PrUsedycpnortesied pdes

fracti onsrahéanged ﬂeh\ﬁd esfiddes fenp §fg§g ek VR
[(CD3I)ZSO;r Olﬁi v g 88 d((adsi{ 9|—|)Ejéﬂﬁto % mlﬁg(ﬁ"s*z%é%%lhﬁgig

(m 1H), aﬁOfégdﬂleélﬂeeﬂs}lP@%ﬂ) 5.21-5.26 (m 111) 6. 51 7.49 (in,
1011), 7. 7ﬁﬂ4§§cﬁ@1 ébbm%)%wgw&lé 8/325376(5;[r %zslaf-%% }? (4.

N ({4-[(2R 3R é) 3-benzodi oxol - yEt hyl
- f 1 uor ophé®$I(y J 8. H@aﬂ@t 5 aB-8-42-(w, ]lﬁhérﬂﬁ)d}i}\éeétﬁﬁz),gﬂycﬁ He(d1.0= “BcﬁHz 21,

t
{S4I- [ 3353%39?‘?’3596{% benzodi oxol - 5-yl ) - 2- oxoet hyl ] t hi 0} - 1- ( 4-

tert-Butyl (4-{(1R)-1 -[(4-fluorophenyl)amino]-2-[(4-methoxybenzyl)thio]-3-0x0-3-[(45)-2-
0x0-4-phenyl-1,3-0xazolidin-3-yl]propyl}phenoxy)acetate

20
TiCly (IM in CH,Clz, 12.6 mL, 12.6 mmol) was added to a solution of tetraisopropyl
orthotitanate (1.24 mL, 4.2 mmol) in CH,Cl, (80 mL) held at 0°C under inert atmosphere. The
mixture was stirred for 15 minutes, then (45)-3-{[(4-methoxybenzyl)thio]acetyl }-4-phenyl-
1,3-oxazolidin-2-one (Method 3) (6.0 g, 16.8 mumol) in dry CH,Cl; (60 mL) was added

25 dropvise over 30 minutes and the mixture was stirred for ten minutes. Then t-ert-butyl @-{(E)-
[(4-fluorophenyl)iminolmethyl }phenoxy)acetate (Method 18) (11.1 g, 33.6 mmol) in dry
CH,Cl, (60 mL) was added dropvise over 30 minutes, the mixture was given -40°C and
stirred for 20 minutes. Ethyl diisopropyl amine (5.8 mL, 33.6 mmol) in 20 mwl CH;Cl; was
added dropvise over 20 minutes and the mixture was stirred at -40°C for 90 minutes . The

30 mixture was then given ~78°C, added isopropanol (50 mL) and slowly given room
temperature over two hours. IO (100 mL) was added and the mixture was stirred for 20
minutes at room temperature and then extracted twice with diethyl ether. The combined

organic layer was washed with water, dried (MgSO,) and concentrated under reduced



fl uorophenyl ) - 4=oxoazeti di n- 2-yl ] phenoxy}acetic acid (Method 7) 208
ng, 0.41 mmol) in DCM (16 m) were added N- nethyl norpholine (130
|, 1. 18 mowp,200asf7%6Hut yl gl yci nate hydrochl ori de (102.ECTIRE2000060766
mol ) and TBTU (180.8 ng, 0.56 mml ). THe reaction 15 nmixture was
stirred at anbient tenperature overnight. The formation of the

i di - butyl 4-1. R)-3: o
L5t (15 b RSl o e efrodiat it iR ihimcling! eud amagombigtamgipiata formed.
D B e e, vt under 1 edused

S nov u u
pressure aﬁmcﬁ)&? G0 MBR: Hhs <ugip, H”r%*ﬂ@ BH 6% Bt (re.d Fhet-4deickm,
and el ut edmyi3.d.5PQM, BHHAC 8n A1), 11865k, %e Crugﬁ{ O?;{}f(wefe

concentrated 20 under reduced pressure. 0.818 ng) was
di ssol véd in DCM (6 m) and TFA (4 m) was added and the m xture was

corpound oS { RO PLERa iy S ERG ey Bf bsigpgrns

sol vent wabphenoxglamgtatent ed with t ol uene under reduced pressure. The
resi due was dissolved in nethanol (8 m) and sodi um borohydri de
(128.6 ng, 3.40 nmol) and the m xture was stirred for 40 25 m nutes.

Ammoni um meBaﬂyE(éléKG)R)-!mM ﬂ@ﬁo@ﬂﬂﬁ%nﬂﬁ@]—i—[{&n%ﬂidﬁ?ﬂénz%&d]@fﬂ%@ @sder
reducegp press ere urified V\/lthMg 8arat|ve HPLC "on

a C8 ¢ ufﬁﬁO" @%,4; Ilgr%rf JBREnORYI3RstSE ( NN 3 Srmmp ras
NHAQAC butifsedivetais dipRthicas (Sﬂbmtandi&ﬁemw’c Eﬁ&‘f-}ﬂe% é&ﬁaﬁe%bl ect ed

and the MeCN was rempved under reduceddpressure Ining water

sol uti on Weséttmethylslybacetasige (B Ay % hmlicH0.6 mpyolhvies aé;i@dr angktheimigtu WBEM
The or ganig, 30 BHRSRr WRSH Sﬁﬁ%&ﬁﬁé’{;&%ﬂm& g@%@o&%ﬂ&&&éﬂﬁt ﬁ%ﬁlﬂo um
concentrated under reduc pressure esi-due was ¥ .
MeCN and flaemde (TRAFed g) yiophddeil SEiteininture Yw sttnntetl et 438 o dchowess After coohng,

obt ai n 2.78-
211y 45 ge et o ohe iR s g bl deplicfgt ey
0. 5/11) , 5 (A& (RIOAR.BHhen 5:15Ber( 21%). Tﬂlfbih}f?rcﬁd%tﬁle%mgﬁﬁn(d\/\o 2006/ 137797
PCT/ SE200 -7 6, 70-6. 79 213), 6.82 (s, 1 6. 96
(d. 211, B33Cngi Ad Hliss 13 o0l % 750 6%, 580, 4% oy 0.4 (6 280,
8.34 (t, §31)0 (M), $67.58n (A1) - (45)-3-{ .
[ (4- Met hoxybenzyl )tFu o] acetyl }-4-phenyl -1, 3-oxazolidin-2-one 5
[ (4- Met hoxybenzyl )thio]acetic acid (1.3 g, 6.1 mmol) was dissolved in
dry CH2g12 (40 m) and given' 0C. N, N -Dicycl ohexyl carbodiimde

.1 g, 6.1 nmol) and 4- (dinethylam no)pyridine (DVAP, 1.6 g,
12 9 ol JeriaBuiyl 6et(@8, 380 -(HordphienyD-3ak{3-nitropyrisin-2fyb)ditB® -4 oxohatidin-2-
(S)-(+)- 4yPBE¢Q%k§7)%E%&ZO| idinone (1,0 g, 6.1 nol) was added and the

m xture

tert-Butyl (4-{(2R,3R)-1-(4-fluorophenyl)-3-[(4-methoxybenzyl)thio]-4-oxoazetidin-2-
yl}phenoxy)acetate (Method 5) (2.54 g, 4.86 mmol) was dissolved in CHCl; (60 mL) and
25 given 0°C under inert atmosphere. 3-Nitro-2-pyridinesulfenyl chloride (1.11 g, 5.82 mmol)
was added and the mixture was stirred for two hours at 0°C, the one hour at room temperature.
Concentration under reduced pressure and purification by ﬂash—chromatography (Hex :
EtOAc 2:1) afforded the tidle compound.
H-NMR (CDCls, 200 MHz): 5 1.6 (s. 9H), 4.3 (d, 1H), 4.5 (s, 2H), 5.2 (d, 1H), 6.8-7.0 (m,
30 4H),7.1-7.3 (m, 4H), 7.4 (m, 1H) 8.5 (d, 1H), 8.9 (d, 1H).

{4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-yl)-2-oxoethyl]thio }-1-(4-fluorophenyl)-4-
oxoazetidin-2-ylJphenoxy}acetic acid



10 was stirred at roomtenperature for 24 hours. The m xture was
filtrated, concentrated under reduced pressure and purified by
fIash-chroW@tl’@@WéZﬂﬂ? (Hex : EtOAc 8:2 then 1:1). This ROISEREEM0NT76r
title conpound. 'H NVR (CDC13, 200 MHz)sr S 3.46-3.59 (m 311),
3.74-3.76 (m 4H), 4.23-4.28 (m 1H), 4.68 (t, J= 8.8 Hz, 1H),
5.38-5-42 (in, 1M 6.78 (d, J= 8.6 Hz, 211), 7.14 (d, Jr 8.6 Hz,
21-1), 15 7.32-7.40 (m 5H). tert- Butyl
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was added - Hybarunrenivia scejete buféa as elnerg(Fresreriuying ofthe pusfractions gave
t enper at ug LYd g(ﬂlcﬁxtract ed twice with diethyl ether. The conbined

organi c | ayer wa ed with water, dried (MJSO4) and concentrated
under redlfed1NG. PENBYIRIDIEO, mmo&m&mqaﬂ) 4.99 [, @FHR W33 (bl 128), 5.11
crude 150 ol yed. i tha off-white precipitate
Formod 1> EPAED-JERefr e 85 rE- S agk SeHe) BF (hd Fohpibaaa (o SRIRL
(CDCI 3, 20@2Nnz)H), 651»756((@131,191’)*) 3 65 (s, 1H), 3.8 (s, 3H), 4.1 (m
11-1), 4.4-4.6 (m 4H, 5.0-5.2 (m 211), 5.4 (m 111), 6.4-6.6 (m
2H), 6.7-7-4 (m 1511). 5 tert-Butyl

(4-{(2R 3R)-1- (4-fl uorophenyl ) - 3-[ (4- net hoxybenzyl ) t hi o] - 4- oxoazet i di

n-2- yl}phenoxy)acetate tert-Butyl (4-{
(1R) -1-[ (4-fl uorophenyl)am no] - 2-[ (4- met hoxybenzyl )t hi o] - 3- oxo-3-[(4S

)-2- 206 {4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-yI)-2-hydroxyethyljthio}-1-(4-fluorophenyl)-4-
oxoazetidin-2~yl]phenoxy}acetic acid

To a solution of {4-[(2R,3R)-3-{ [2-(1,3-Benzodioxol—5—yl)—2—oxoeth§1]thio}—1-(4—
fluorophenyl)-4-oxoazetidin-2-yl]phenoxy}acetic acid (Method 7) (0.010 g, 0.020 mmol) in

25 methanol (2 ml) was added NaBH4 (0.010 g, 0.265 mmol). After 15 min the reaction was
quenched by the addition of an aqueous solution of hydrochloric acid (1M, 1 ml) and most of
the methanol was removed under reduced pressure. The remaining solution was purified by
preparative HPLC using a gradient of 20-60% MeCN in a 0.1M ammoniurm acetate buffer as
eluent. Freeze-drying of the pure fractions gave the product.

30 M/z (ES-): 510.8. IH NMR (DMSO, 500 MHz): § 2.82-2.94 (m, 2H), 4.27-4.30 (m, 1H),
4.60-4.68 (m, 3H), 5.03-5.08 (m, 1H), 5.56 (bs, 1H), 5.95-5.99 (m, 2H), 6.73-6.96 (in, 5H),
7.13-7.28 (m, 4H), 7.34-7.39 (m, 2H).



10 oxo- 4-phenyl - 1, 3- oxazol i di n- 3-yl ] propyl } phenoxy) acet ate (Method 4)
(9.3 g, 13.5 rrrml) was dissolved in dry toluene (500 nL) and heat ed
to 90C und®O 200137794t nosphere. N, O Bis(trinethyl silyl )rwEamede0766
(BSA, 9.9 nlL, 40.6 mmol) was added and_the m xture was stirred at
90C for one hour. The m xture was then gf ven 45C and

tetrabutyl TBAF, 1 g) was added. The m xture was
stirred at@g{”?é ﬂ%?@ Wkt t er cool i ng, 15 the m xture was
concentrat ed under reduced pressure and purified by

fl ash-chr to aph Hﬁ .. EtOAc 6:1 then 5;:1 then 4:1). This

af f or ded PTO y %]éicm‘if%wl("@}tl}l?@ ang BEPRALY.0 £ imBol)syeroH) |
2H)7 ( ? 03@5501?%9511%&1@&93’ %hfebrfﬁf" gﬁ mﬁlﬁm% { o 0.8 by waLucBad ard thd?
(4-{( 2R3 F%}lxtyre(wasmﬂaeé &S myin ut @0{11(thBtrratrumpg‘ﬁrcwdntha}-DLa)lﬁiuﬁd‘(Ba] g 42 ax0a

tidin-2-
(oR 3Ry - 1 AOH PSRkl bnd 8 babifod SGrR Yo hetelahon ety spony pmpepies. o
& }2 g Ihgnog yoaadert mireured grgs broutfGyed(ta aSzpagznoﬂ ﬁ&ﬁemmlwas\gﬁaﬁ eflicadted wd 4l n
naer at no er e.
3-Nitr o( 2%;%’%‘ %ﬁy‘r‘ F]@H{“gﬁyo?éet(ﬁ“ﬁ tﬁe 058%1;0 ARG Was iersratesrnd and

t he m xt ureeapmcﬂmemedud‘ed frelsie, I'nhu kéidk W& diskd)Pedan ?ormélécl@gzo rfﬂ?ﬁﬁd the
terrperg[hure Concentratiop und reduced pressure and purl I on

by fla Hﬁ’ft&’f‘ﬁa"t’%&m BhOVer pight at 4 Fo"&l%e formic aérdf\ﬁasgeaorqd@ndmm@ced
d. prekbubdYRhéE a3,
(2:|C_)|) rrpog n 5 ;(-.j ) hé soekdue 'w613 (Qﬁs}MdZa)ﬁh Watdr (§O §1ﬁ) an%"ple(u sﬁn@% Wace{?M£2§mf)f§fi
5 (d, 1 Etlwomgelgpqratureli‘hg solid material was f1ltered off and washed with aceton (20 ml). The

{4 [(2R BBhegmﬁlg&nQ%ag gﬁﬁl’]%?dl oxol - 5-yl)-2-oxoet hyl ] thio}-1-(4-fluoro
phenyl ) -4- oxoazetid -yl'| phenoxy}acetic acid WO 2006/ 137797

PCT/ saooémmmeoomﬁ CEBCOBD)Yb.8-1.9 (m, 13H), 3.9-4.1 (m 21-1? 4.55-4.65 (m, 1H).
(4- {(2R 3R) - 1- (4- f | uor ophenyl ) -3-[{3-ni tropyri di n- 2 )dit hloi 41}8xoa
zeti d|r]r 2- yl)phenoxy)acetate (Method 6) (0.050 g, 0.090 nmol) was

di ssolved in acetone (4 m) at roomtenperature. Water (0.5 nil) and
tri phenyl phosphine (0.025 g, 0.095 mmol) were added 5 and the

m xt ure cx}-gmethylBD-vabingirifbopeacatate ¢ for 30 ni nutes. The sol vent
was renoved under reduced pressure and the residue was i nmediately
dissolved in DCM (4 m ). 1-(1, 3- Benzodi oxol -5-yl)-2-bronoet hanone
(0. 055 g, T02206Crviotipn efii-(Er:3hitdxFcBehyilelycie 20250@2.969 nivas atited and

the m xture sstlrr m t eppe -e_for 18 hours. The -

eact] oh myREhqine AR kel el Bk f b sdbd T AP 5.0 08

resi due wasnol). asiet V.60, Drtedft-Qsuking @803z, 2.31 mmol) was added. After 30 minutes, the
reaction was quenched by the addition of water (1 ml). The mixture was concentrated and the

residue was purified through preparative HPLC using an eluent of 0-40% CH;CN in 0.1M

NH1OAc buffer. Pure fractions were collected and concentrated. To the residue were added

25 CHzCl; (10 ml) and TFA (3 ml). Full conversion to the corresponding aminoacid was
obtained after 30 minutes. The reaction mixture was concentrated to give the desired
compound. 'H NMR [(CD3),S0O), 400 MHz] [10.94 (s, 9H), 3.60-3.67 (m, 2H), 4.16 (d, 1H),
7.90-8.00 (m, 3H), 8.47 (d, 1H).

30 Ethyl {[2-(1,3-benzodioxol-5-yl)-2-oxoethyl]thio}acetate

Ethyl 2-mercaptoacetate (9.68 mL, 88.3 mmol) was added dropwise to a suspension of K;COs
(12.2 g, 88.3 mmol) and 1-(1,3-benzodioxol-5-yl)-2-bromoethanone (21.4 g, 88.3 mmol) in



10 (4 m). The solution was stirred at RT for 90 min before the

sol vent was renoved under reduced pressure. The residue was purified
by prepar aMOZOGPIET usi ng a gradi ent of 20-60% MeCN i rPCT/SE20081000766
anmoni um acetate buffer as el uent. Free'yge drying of the pure

fracti ons gave the desired product. 510.8. 1H NWR (DVSO, 400

111), 6, 1670 ER D) dee ke S@mfedza% PR g B ol an bt
7.10-7. 32 a@dradc&Hi)ZDO TI3@ated . Eﬁm@mrﬂ&f@oo :ﬁLﬁéas,?adaga mth;%%es 20 ie_meeﬁ

{4-[(2R 3 i‘%’ %% 3- Benzodi px0l 1) droxyethyl |thio

uor ophenyl e AqUcpls, "é’t‘?’%ﬁeﬁt@ctﬁo @Wﬁ& é%d/cmhl:‘iﬂﬂl tpcqmbing mw lagers

{4-[ (2R 3R)er8whdhad (vith 3ribe mqhgx&hecﬁ@«ygsb&n@&gﬁée%%&%s}#o &Q%the title
tic acrd (Met od

fl uorophenyl) - 4- oxoazeti din f]phenoxy }ace
(0.010 @, “0™28dmol) in 25 methanol (2 m) was added NaBH4 (0. 010

it W&SP&E%S@@?. SR PR R 2R s

nmost of  ©2He GR(hAHN7 s IHpAdWedilnder reduced pressure. The
remai ni ng solution was purified by preparative B PLC using a
gradi ent of 20-60% MeCN in a 0. 1M amoni um acetate buffer as el uent.

Fr eeze- dr ithy ({[2-(1,BdbepusdioftolSejl)-5,5ligethsl-1, Bmuﬁfaadziﬂ]meﬁxgl}%z)aé&%e)
5108 %HNI\/R(DI\/BO 500 MHz): S 2.82-2.94 (m 2
4#%0-4.68 (m 3H), 5.03-5.08 (m113), 5.56 (bs 1H), 5. 955 99

211 -5y
&B 50), ERTIRRIOR by y %%%%ﬁf’&*g‘”‘ﬁ“‘*fﬂwé@% (of LY 158 4 Blosehlon,
N- (t er t - bUED SEAYIR PEYZgRS E0R &) 2nd 23; dimed nly -hérpropaneriol HIPES, §.45 Dok and

31 nmol) pRenctuFsRt YSHd (4., 5& %?XV?&@ GOl AdRixb 2 v»%%) %tlrrle;aﬁ%ﬂéﬂ(lé 1, 9

12.8 mmol ) was added and thé 5 ure was stirred Moh s F oom
t enper at ulean-gtagk apparaeseyfor tIBLOahOam giver( Dot tgnpetm andwohdentrarsd ardidedtdaded

the reggt Y rat.ure., The
eact | an B ThlERulAR ol sOREWR ko Rt oty BT mrd R et Ser
ext r act ed water (308 mljedndibriae éiOOanIa)ctFHe eghit laer Wb (H¥sopnehl 6oehtthted
The organlc | ayer was separs at e(gq evaporated under reduced
pressure. e I‘%Ijgqu(ﬂjﬁss"}ﬁs% ?}E\’Iaﬁ E"Fﬂ? f Ry Hasheshaorpaiozraphy (ierianeiéOdo
m xture Mﬂ)&iaffdr@ﬂle@éﬁfed;prgmjct at 40 C.. The formc acid was renpved

under reduced pressure he residue was washed with water (50 m)
and then stirred in aceton (25 m) for at roomtenperature. The

solid et eriMlREdd, h@@m&)%swéﬂyﬁ%ﬁﬁ oW &8, 3998, 98 (29 (Thin, 3G,
4H), 4.1 (g, 2H), 6.0 (s, 2H), 6.8-7.0 (m, 3H).

{ [2-(1,3-Benzodioxol-S-yl)-S,S-dimethyl-l,S-dioxaﬁ-Z-yl]methyl}thio)acetic acid

25
Ethyl ({[2-(1,3-benzodioxol-5-y1)-5,5-dimethyl-1,3-dioxan-2-yljmethyl }thio)acetate (Method
12) (14.2 g, 0.039 mol) was dissolved in THF (300 mL) and cooled to 0°C. LiOH (4.87 g,
0.12 mol} in water (100 mL) was added, and the mixture was given room temperature and
stirred for 19 hours. The solvents were evaporated, the crude product was added water and

30 extracted with diethyl ether. The aqueous layer was added 1M HCI until pH=3 and extracted
twice with CH;Cl;. The combined CH,Cl; layers were dried (Na;804) and concentrated under
reduced pressure to afford the desired product.



title conpound was obtai ned. 1H NVR 300 MHz, CD3COOD): 0.8-1.9 (m
1311), 3.9-4.1 (m 21-1),4.55-4.65 (m 1H). 15

d ycyl - 3- nWOPUIIPA| i ne trifluoroacetate To a 30 C solREATSFA006/000766
N-(tert-butoxycarbonyl)glycine (0.450 ggo.2. 569 mmol) and N 20

met hyl nor pholine (1.30 g, 12.84 muol) in CH2Cl 2 (50 m ) was added

mol) vas Sada CROEPAMEASEE sty Rl b Eub Fatmered Sy okl
addi ti on &0 (a2 6.877.0r(h,. 3 he ni xture was concentrated and the

resi due was purified through preparative HPLC using an el uent of
0-40% CH3CN in O 1M NH4OAc buffer. Pure fractions were coll ected and

concent r ats)-3-[24(3-BeanbdisgoeIpsSiHadaRS 1 3-8ibkin- 4 Andthny R)abbtin( 42
m). Full on\{er5| on to the correspondi ng am noaci d was “obt ai ne
after 30 Phaylds3-osarelidia2-ene)n ni xt ure was concentrated to give the
desired conmpound. tH NWR [ (CD3)2SO), 400 MHz] 00.94 (s,
911),3.60-3.67 (m 21-1), 4.16 (d, 111), 7.90-8.00 (m 3H), 8.47 (d,
| M 30 Et Hyl2-@j3BenzodiopelF5iSexdimeBiyi 1 B-dioxamdeyliméthyhhimpaetd atid (Method

2 TSR0 A8l Pl o T M5 PR BENR L °
%6 g els} f bgﬁnmlohmlegquﬁ)ggge? @%@mmgqs@nnmaiam g-gdégﬁthﬂaﬁﬁﬂ_?aﬂyﬂ the\\O

- ry .acetone oqne_mxture
vas st 0 COMAP. PP e o GraR e i ol cBGBIGHS es shiRablis e 2hmmis.
added 200 ($ik{+vatRtienyl-ekaylidiesdads. 16 4057 MamolPsasdddarhnanth e 4as &ired
were separated. The a g?%ﬁﬁllga%e{% was extracted with diethyl ether

(200 ni) AHGOPHERERABY mixtaregvas flreedysanreatraipd wndsy fedeced200
nm), dri oIt i t i1l .
S I s e
4.0 (s, 2rfgmpound. 4.2 (q, 211), 6.1 (s, 2H), 6.9 (d, 1H), 7.3 (s,

1H), 7.4 (g. h .

({1 2- (1% RARIRNCDELT 100 MBe).5 056 s 280, ) (38D, 258 5 2D (9, EDY P 4 AFD
acetate 16 (Bd.H¥D). 4.7 & 1H), 3-bEd 23D 68 ¢, 2H),4.9-7D-(ox 8H) 12173 (nh,BFBcet at e
(Method 11) (15.8 g, 0.056 nol) was dissolved in benzene (500 nlL)
and 2, 2-di net hyl -1, 3-propanediol (46.6 g, 0.45 nol) and p-toluene
sulfonic acid (cat., 500 ng) were added. The m xture was stirred at
reflux in a Dean-Stark apparatus for two hours, given room
tenperature and concentrated under reduced

20 fert-Butyl (4-{(1R,2R)-2-({[2~(1,3-benzodioxol-5-yI)-5,5-dimethyl-1,3-dioxan-2-
yllmethyl}thio)-1-[(4-fluorophenyl)amino]-3-0x0-3-[(4S5)-2-0x0-4-phenyl-1,3-oxazolidin-
3-yl]propyljphenoxy)acetate

Tetraisopropyl orthotitanate (2.74 mL, 9.3 mumol) was added to a solution of TiCly (1M in

25 CHyCl, 27.8 mL, 27.8 mmol) in CHzCl; (150 mL) held at 0°C under inert atmosphere. The
mixture was stirred for ten minutes, then (45)-3-[({[2-(1,3-benzodiox 01-5-y1)-5,5-dimethyl-
1,3-dioxan-2-ylJmethyl }thio)acetyl]-4-phenyl-1,3-oxazolidin-2-one (Method 14) (18.0 g, 37.1
mmol) in dry CH,Clz (200 mL) was added dropwise over 30 minutes and the mixture was
stirred for ten minutes at 0°C. Then tert-butyl (4-{[(4-

30 fluorephenyl)iminoimethyl }phenoxy)ac‘etate (Method 18) (24.4 g, 74.1 mmol) in dry CH,Cl,
(200 mL) was added dropwise over 30 minntes and the mixture was given -30°C and stirred
for 20 minutes. Ethyl diisopropyl amine (12.7 mL., 74.1 mmol) was added dropwise over 10

minutes and the mixture was stirred at -30°C for 90 minutes. The mixture was then given -



15 pressure. The resulting white solid was dissolved in CH2CI 2 (500
m.) and washed twice wwth water (300 niL) and brine (300 nL). The
organi c | aWer200asS787i ed (MgSO4) and concentrated underPOTSIISH00766
pressure. The crude oil was purified byeflash-chromatography
(heptane: EtOAc 4:1)to afford the desired product. 20 'H NVR (CDC13,

200 MHz): . 11 2-1.4 6H), 2.9 (s, 211), 3.2 (s,
2073 4 B abdguisongophil (10 Sy ang G5 i bomaporm acegieretor v cop b, 10%
({1 t2_- (1, 382 ag?ﬁx[o)l wiz-agidd MndthelintRirb Was drBxidb P RinRiol lal SRR WP L)
acetl Cc acCl i

[2-(1, 3- béﬂ‘%‘%‘ ;@ioeéxén guddhen extragiediiyicervith 60mbstiethy} ether (Thy tormbined ac
t at Mety i i i E 0,.m
o o oo ol 6 i8I0 iahASILAB Wl Gty
added, andlatheuemstogrephsithspigne, dEOAsdnm themPd) afforded thadesied pradeet. f or 19

nater and B0 aRtCDEH AEMHAPEBIE B, teE e S E ST S A s Wl Hii 20
added 1M (gl 4Hnt 2|(mp HETR 4ein@, ZET), #6et-8 (n, 27 5.8 ()i IE), SHZCIRD, dlhes, 210), 6.4

conbi ned (1.2 dried (Na2SO4) and concentrated under
reduced p eSé%kéB¥€§§?$§$§‘the desired product. WO 2006/ 137797

PCT/ SE2006/ 000766 .80 ' H NVR (CDCl 3, 300 Mz): 5 0.6 (s, 31-1),1.3
(s, “;’_1@)0’( lefp &gﬁqz: &5) 2 airind Soof 883 Boy, 658 10y, 8ds2 55, © (50 A1)

(4S)-3-[({[2-(1, 3- Benzodi oxol -5-yl ) -5, 5-di net hyl -1, 3-di oxan-2-yl | nmeth
yl }thio)acetyl]-4- 5 phenyl -1, 3-oxazol | di n-2-one ({
[ 2- (1, 3-Benzodi oxol -5-yl)-5,5-di met hyl -1, 3-di oxan- 2-yl ] net hyl }t hi 0) ac

etic acid . 22urh.@ 3 5l 43 00 =) VRS i d.in dry
CH2Gl 2 (-1%%4&%1{"?9%%%%3% S a3 %@o%@:ﬂé st %ﬁ%y‘ﬁ?%fﬁﬁ’u?’r fioxpr-4cc,
8.48 g, 3¥lmethylithiophdd-fupriphenyly-taxormidin-2-gllplecnbRyjabivhie, 9. 13 g,
74.8 |) were added and the m xture was stirred at 0C for 20
m nutes.” (S)-(+)-4-Phenyl-2-oxazolidinone (6.10 g, 37.4 nmmol) was

;at_ﬂded_ anrquutsﬂ (??{F{&ZWS-@M(&Baﬁglz@if[ioxgpﬂﬁ‘}j)tﬂ?ﬂﬁﬁié@ﬁﬂg%—ﬁi@kaxﬂ-@- hour 3 .
e m xXtur l, r , concentrate under reauce ressure an
purified %’j@vﬁ@Pi'!‘l?rﬂr'@%%F“B’&Pgﬁ@a@ﬁ@ﬁ)ﬁm&[(ﬁ)ét\%xoz‘}-Phqnngﬁ'r@tazolidin-&
ffor ded ; GORER | SR :

211? R ?21&"%"1”3‘3“?“%. 8 (g, grﬁtﬂoﬁfﬁk( M %%Q%%_n%ﬁ S Mﬁgﬂ‘fe’,d%’ %’é"%‘g%ﬁ
111), 4. 7(800 mippapd heated tof9°G wader ingrigptmesphere. 1y,0-Bis@rimethylsityl)Be@inide -
7.2-7. b ). - | , . 5

(4-{ (I %0(2%3;(23]2 ? ?[r%]g?glzt £t added Mg mixgrg vas stirred 4t 94°Cforone howr. The

mixture was then given 45°C and tetrabutylammonium fluoride trihydrate (TBAF, cat., 1 g)

was added and the mixture was stirred at 45°C for 1 hour. The mixture was then concentrated
under reduced pﬁ:ssure and purified by flash-chromatography (heptane : EtOAc 5:1). This
afforded 10.0 g (56 %) of the title compound as a white solid.

25
"H-NMR (CDCl3, 200 MHz): § 0.6 (s, 3H), 1.2 (s, 3H), 1.5 (s, 9H), 3.0 (q, 2I1), 3.3-3.6 (m,
4H), 4.0 (d, 1H), 4.5 (s, 2H), 4.8 (d, 1H), 6.0 (s, 2H), 6.8-7.0 (m, 8H), 7.2-7.3 (m, 3H).

30

{4-[(2R,3R)-3-{[2~ (1,3-Benzodioxol-5-yl)-2-0xoethyljthic}-1-(4-fluorophenyl)-4-
oxoazetidin-2-yI]phenoxy}acetic acid



yl ] met hyl }t hi 0) - 1-[ (4-f 1 uor ophenyl ) am no] - 3- oxo- 3-[ (4S) - 2- ox0- 4- pheny
| -1, 3-oxazol i din- 3-yl]propyl } phenoxy) acetate Tetrai sopropyl
orthotitan¥WOSWB37A7 0. 9.3 mvl) was added to a sol ut iR§T/SFR00F(0¢0TES
(IMin 25 CH2CI 2, 27.8 nlL, 27.8 mmol ). gn. CH2C1 2 (150 nm.) held at OC
under inert atnosphere. The mxture was stirred for ten m nutes,
then (4S)-3-[(( [2-(1, 3-benzodi oxol -5-yl)-5, 5-di net hyl -

1, 3-di oxan-2-yl ] met hyl }t hi o) acetyl ] - 4- phenyl -1, 3- oxazol i di n- 2- one
(Met hod 149r-Buy] (A-{2RIBR)B-({@B+(ll.3-bénaodionol-GHRYE,3-diR OB yInl,3-dixan-2dded

dr opwi se r m and, th i xture was. stirred for ten mnutes
at 0C > TnatFea Dbl uBRpn s iy Ak st Ayrbod 16 U065
} phenoxy) déstairol] Mes tisshlled)in fthictaciti (106 mL) Bbn tblﬂgéiﬁMIeQﬁagﬂi@ed o b

m.) was ded ﬂ{?o W se. over 30 minytes_and the m xture was given
-30C an Py

© 1gs ApnERteded undenyreduged RERUEYAmRERtIE <30XC)Rngthe
74.1 mol )crdﬂé%il@ﬂﬁ9@ﬂfi&@9§"ﬂ§ﬁ-cﬁ¥cﬁﬁatég@aph?‘3?%¥aﬂ§:a@éﬂ ettﬁﬁni%&‘iﬁ‘d{%).ﬁ‘?&d

stirred at -30C for 90 mnutes. The mx was then given

2006/ 1377 1P 8soaierdothy Gie corgpoui@C, added i sopropanol (70 nl) and
slowy given roomtenperature over one hour. 10% NH4C1(100 nmL) was
added and the m xture was stirred for 15 mnutes at room tenperature,
added bri NE-XMBACR, 200 MEDNG ¢:10 (a3 70 2E)i4t 85 (BOTH)6.08 (w2 2HY,6.80-

concentWar i Wnaar s AR enCl R0 b ML piedidibn Ty 5
;I ash-ghromat ography (heptane : EtOAc 4:1 then 2:1) afforded the

[ L .. S0.6 (s, 3H, 1.2 (s, 3
15 (5, St gus s PSS o Lok '3 (m 1k a5 (s
211),4.6-4-8 (m 2H), 5.4 (d, 1H), 5.7 (d, 11-1), 6.0 (s, 21-1), 6.4

(m11), 6.6-7.5 (m 15H). 10 MS (Cl) mz: 837.2 (M +Na, 100), 838.3
(50), 839.3 (10), 840.2 (5). tert-Butyl

4-[ ( 2R,x3R)z.B: 3 vl - R -1, 3-di -2-
§/I ] £n(3t hFi;I ?Q[rf‘llﬁl(l) i%ﬁ(%ﬁ@uor op@m%ﬂ?{%@é&lg@]?gﬁ%&ﬁt}ephenox;/fgggt ate
15 tent-Butyl

4-{(1R 2R):2- ' -5- V| }v.5,.5-di pet hyl.-l .3- di - 2.
1] ety UREBYE Ry BAR BA R P X o oy o6 BSoteein o3R8 RE
7 4 ol v L SSoLved |t b Lol dene. (8h0 EL). and heat eo L ob0e

. mo . | \ | u

o T e S B RBied i oSt tRE 5 T Lo B So8BTh S

20. 1 m20 $2ecibithleBial foyRsedad Apightd {8 fMfterdd) HasHASwifhl dold 1R tab atDrieid6

one hour. The mxture was then given 45C and tetrabutyl anmoni um

fluoride @ffpibe dlecqmmemrd. cat., 1 g)
TH-NMR (CDC13, 200 MHz): 8 1.6 (s, 9H), 4.8 (s, 2H)}, 7.0-7.4 (m, 6H), 7.9 (d, 2H), 8.4 (s,

1H).
25 tert-Butyl (4-{(E)-[(4-methylphenyl)imino]methyl}phenoxy)acetate

tert-Butyl (4-formylphenoxy)acetate (5.0 g, 21.2 mmol) was dissolved in dry toluene (100

mL) and p-toluidine (2.27 g, 21.2 mmol) was added. The mixture was refluxed in a Dean-

Stark apparatus for 18 hours, cooled and concentrated under reduced pressure. Heptane was
30 added and the mixture was concentrated under reduced pressure. This afforded the title

compound.

"H-NMR (CDCls, 200 MHz): § 1.5 (s, 9H), 2.4 (s, 3H), 4.6 (s, 2H), 7.0 (d, 2H), 7.2 (s, 41D),

7.9(d, 2H), 8.4 (s, 1H).



was added and the m xture was stirred at 45C for 1 hour. The m xture
was then concentrated wunder reduced pressure and purified by

fl ash- chr owet20¢viapiey (heptane : EtQAc 5:1). This aff orrEwksER@6B0g6d 56
%9 of the title conmpound as a white so_Igjj_. 25 'H NVR (CDC13, 200
MHz): 6 0.6 (s, 31), 1.2 (s, 3H),1.5 (s, 9H), 3.0 (q, 211), 3.3-3.6
(m 4H), 4.0 (d, 1H, 4.5 (s, 21), 4.8 (d, 11), 6.0 (s, 211),
6.8-7.0 (m 8H), 7.2-7.3 (m 3H). 30

{4-[ (2R, 3R)-3-{[ 2- (1, 3- Benzodi oxol - 5-yl)-2-oxoethyl]thio}-1-(4-fluoro
phenyl ) - 4- oa Ldin-2-y| ] phenoxy}acetic acid WO 2006/ 137797

PCT/ SE2ooéﬁfggb%EHT&BéRt)1?1)-/&{Ezeﬂt%vlpen{ﬂadlp7(02ﬁ;ﬂk§,531i(r{ethyl-1,3-dioxan-2-

[ 2- (1, 3- begTaRei B-1¥-reBayPoid . idi
Vi 1met hyl TOh, %%%Z?ff¥4uge§1$%?§%rﬁﬂg;§§gﬁ [g@%g’% tBhenddsy wreapligin-
( Vet hod 31 Gy¥llprepxiimenoxBagsatenol ) was di ssolved in formic acid (100

m.) at roomtenperature and stirred for two 5 hours. The m xture was
concentrated under reduced pressure (tenperature < 30C) and the

E:L ud te oi | Tetaisqpooriyl bsitbtitgnate (Qgﬂmihmmﬁmgl) mﬁyddeg t% a gohétilontof Ti(f21f4 {11\(1_1[ in

ept ane: fo aci - 4 an en,5: 5:0.. o affor

the title E%E% %%mi%ﬁwabﬂt@@%ﬂ Wﬁ&&édgt%%@dwﬁw ospheze, Fhe

120 0 e AL AL e 0 g g e YOGS (et LS b dimetnyt-

508. 0 -(1@5; %3%9%anz%ﬁllaétb@d§h,lé)5%@{1b%&@§vl-léawa’@qlidirbéioye (Method 14) (1.40 g, 2.88
4-{(E) - [ fefmdi i A6 mi _

(15, oo oot ighalseog i

t oldue{lgl l(JQ‘@-‘Q-)‘* ﬁtﬂﬂn%‘ﬂéﬁat ~¢1 Ther darnBiiyhe-{(BB1E- {TL 0. 40 Te):‘ ) ed |

andp- - -
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pr ng Ei t ?(49 m‘é)swa&ﬁdfiedidi@m ﬂee Qg pJ;[immtsea:nd/a}se thixhire wagl giv;dhﬁ&ﬂlﬁ\f/gaﬂﬂgggrfg for

co . .10 ar e 1i conpound. \ ,

200 . Tenitgsh Bl EbEon e it S EmeiRinadaeq dopwits 10

(2 411 1% ( E;B. Elngm}testaﬁlﬂl)hehﬁﬁtdre Wias Bitteyl att F]30;’(}1 fOﬁ' one hcn;r. The:[ mitxtur? wa% thgn {givlen 78°%C,

- -[ (4 np] e enoxy) acetate tert-Bu
(4 or hy| FAHEMGARgA0RBAR ) it oty Elvh oo oNkeprese Q¥GEva Bovm 107y NELC]
tol uene ( 199QnLyWs 2AR6H sk tBb HiEiRSyas 21irddd Br 12 h&tmic)o?"%%g?xgﬁ%’ adﬁ-lréélg

m xture was refluxed in a Dean- Stark apparatus for 1 c¢ool €

and conce BRI} grd thep griesipdwiss 5the 00 pulp digthe] ether. The combined organic
20 layer was dried (MgSOy) and concentrated under reduced pressure. Purification by flash-
chromatography (heptane : EtOAc 4:1 then 3:1) afforded the title compound.
TH-NMR (CDCl;, 200 MHz): 5 0.6 (s, 3H), 1.2 (s, 3H), 1.5 (s, 9H), 2.2 (s, 3H), 2.6-2.8 (m,
2H), 3.2-3.6 (m, 4H), 4.2 (m, 1H), 4.5 (s, 2H), 4.6-4.8 (m, 2H), 5.3 (4, IH), 5.7(d, 1H), 6.0 (s,
2H), 6.4 (m, 1H), 6.6-7.5 (m, 15H).
25

tert-Butyl {4-[(2R,3R)-3-({[2-(1,3-benzodioxel-5-yl)-5,5-dimethyl-1,3-dioxan-2-
yl]methyl}thio)-1-(4-methylphenyl)-4-oxoazetidin-2-yl|phenoxylacetate
30 '

tert-Butyl (4-{(1R,2R)-2-({[2-(1,3-benzodioxol-5-y1)-5,5-dimethyl-1,3-dioxan-2-
yl]methyl }thio)-1-[(4-methylphenyl)amino]-3-0x0-3-[(4S)-2-0x0-4-phenyl-1,3-0xazolidin-3-



30 added and the m xture was concentrated under reduced pressure.
This afforded the title conmpound. 1H NVR (CDC13, 200 MHz): 8 1.5 (s,
OH), 2.4 (WO28®ip7794.6 (s, 211), 7.0 (d, 2H), 7.2 (s, CHYSE2006/087¢c,
211), 8.4 (s, 1H). WD 2006/ 137797 PCT/ 006/ 000766 -83 tent-butyl
(4-{(1R 2R -2-({[2- (1, 3- benzodi oxol - -5, 5-di net hyl -1, 3-di oxan- 2-

T e R badoly Rl dBORR @?xilz@,z]a%é% RS ek i gy e
ort hot i t ar(2@GemlPaitheated tO90°Z: mﬂahheﬂz\aﬁw 20N OB (804 éﬂ{}llﬁgl)%eta}ﬁ@ 4

(IMin 2 2C12 (40 nL

under i m(a}(? gét %@H‘i@ﬁ 310 DEFH%& AR %B%%{ énql\ﬁg H%’Et}”ier"éﬁﬂ stigpd #tOQ " Gforgnekour. The
then (4S) n3 fufe{ askhénlgiFeDLITTORH ra%h-)onﬁn-ﬁf[

1, 3-di o>gja 2 wrret hy%l}?hl n) aceﬁfﬁa}m@ phen |- IEE]d:% ogrg%%}ﬂ% &g%)wasadded
( Met hod 1454 Ehfn%tuge was ghigred g} ¢ Tp m19d1oyrs frd Ovasrthien warsenitidebnder
g{ 08}’; i s$hg%cﬁte%d§ eﬁh&%@ uﬁflgd g‘ﬂz[,s?‘fﬁfoﬂ{a?og‘f\&ﬁy (tebtant S AL 45 £ T BN £
met hyl pherﬂ%t)thﬁompm hyl } phenoxy) acetate (Method 19) (2.02 g, 5.77
mml) in dry CH2C12 (40 nL) was added dropvi se over 20 m nutes and
the m xture was given -30C and stirred for 15 15 mnutes Et hyl

di i sopr opyH-NVR(ED(:, 960 ME2)56 G.8 (s1381),)1. 2@ S350 d s ds, By py, H%%ro (%IOZH),

m nut e 30C for. one our ture
ot ndd” o/ A W TREES (a5 35D 88 (ri. 2741t ¥ ven room
tenperature over two hours. 10% NHAC1L (50 nL) was added and the
m xture was stirred for 15 mnutes at roomtenperature, added brine
(150 nL) and then extracted twice with 300 nL diethyl ether. The
conbi ned | [BNBSd ,ﬁg&%r der
reduced p%gggrgg)gg{&%?y?gatl onlg%d;}%dﬁd%%%- C lgﬂﬂ’l} ﬂﬂ‘?h@%{‘}'ﬁ
Et OAc 4: 19%opptidin ylipheporsacetivaacid t | e conpound. 1H- NVR (CDC13, 200
MHz): §50.6 (s, 3H),1.2 (s, 3H,1.5 (s, 9H), 2.2 (s, 3H), 2.6-2.8 (m
21-1),372-3.6 (m 4H), 4.2 (m 1H), 4.5 (s, 2H), 4.6-4.8 (m 21-1),
iéa) ( d251 f-er&Bufﬁl {A-[(@R.3RHB:({ B-Q. X isenzoddA)o]-5§1)45, § dimeth))l, 1, BdBxAn-2 (M
{4-T(2R 3 ??%0)&(451118‘39{?88%&%%&%4}& 2-yphmeey getate (Mediod RAHO21
y l)] tmst PyEg{msmﬂ]mbi)(vaasrmgsbwb@hemrthm&dqmzyéﬁtlrabxﬁtemp&it&%ﬂ@me%%} 7} e
er u
(4- ((1R, 2@)‘3“2‘33( Theompdurg vos sorsgnisated vaexreuosd pregsuse(terpperatne- <3S hmdthis

20 cmde oil was purified by flash-chromatography (heptane:acetone:formic acid 6:4:0.01) to
afford the title compound.
"H-NMR (CDCl;, 200 MEz): § 2.25 (s, 3H), 4.05 (d, 1H), 4.10 (d, 2H), 4.60 (s, 2H), 4.85 (d,
1H), 6.05 (s, 2H), 6.80-7.60 (m, 11H).

25 MS (CD) m/z: 504.0 (M, 100), 505.1 (30), 506.0 (10).

B, B -dimethyl-D-phenylalanine frifluoroacetate

30 N-(tert-butoxycarbonyl)-b,b-dimethyl-D-phenylalanine tert-butyl ammonium salt (51.2 mg,
0.14 mmol) was dissolved in DCM (15 ml). Water (10 ml) was added and the mixture was
acidified to pH 1 with HCI (1M). The organic phase was washed with water (3x10 ml) and the
water phase extracted with DCM (3x10 ml). The solvent was removed under reduced



yl ] met hyl }t hi 0) - 1-[ (4- net hyl phenyl ) am no] - 3- oxo- 3-[ (4S) - 2- ox0- 4- pheny
| -1, 3-oxazol i din-3 WD 2006/ 137797 PCT/ SE2006/ 000766 -84

yl ] propyl } poedexipf@éet ate (Method 20) (1.70 g, 2.03 nmAOT/SEA606/000766
dissolved in dry toluene (200 nlL) and. geated to 90C under inert

at nosphere. N,O-Bis(trinethylsilyl)acetam de (BSA 1.50 niL, 6.10

nmol ) was;)@fg i ed at 9 r_ one hour.. The
m xture was Qﬁg ﬂ{éﬁr\?gelﬁﬁi?&gtdﬁé %éfﬁjalgé% aﬁqw)o‘?ﬂdu'ﬂgﬁl(gé rII"ISé”aP'Féﬂﬁfl and the
cat., 0.1 ng,i)ituwawasaetdmﬂ for @nlibutr Chisalventermadmdied bt #dudRCok@relghd the
hours. The m xture wg t.nen concen gﬂ@ er reduced pressure and
purified BSPFILS- St e Ge %gg'f titlepgqrppound was ofiaingd.d¥iz l8éds
the title@etpound. 1H NWR (CDC13 200 I\/Hz) S0.6 (s, 31-1), 1.2 (s,
311), 1.5 (s, 911), 2.1 (s, 311), 3.0 (d, 211), 10 3.4 (m 411), 4.0
(d, 111y, 4.5 (s, 21-1),4.8 (d, 1H), 6.0 (s, 211), 6.8-7.4 (m 1111).
{4-[ (2R 3R)-3-{[2- (1, 3- Benzodi oxol - S-yl ) - 2- oxoet hyl ] t hi o} - 1- (4- et hyl|
phenyl )-4- oxoazetidi n-2-yl]phenoxy}acetic acid 15 tert-Butyl
{4-[ (2R, 3fyt-Butyl [@{(Eile-démuemm:@met}wapsemnmmw 1, 3- di oxan- 2-
yl ] met hyl }t hi 0) - 1- (4- ni et hyl phenyl ) - 4- oxoazeti di n- 2-yl ] phenoxy} acet at
e (Method 21) (0.21 g, 0.32 mmol) was dissolved in formc acid (10
m.) at r oM—BWb@rhrmylghmy)acame € £ 9173 30nmoi) Mk G&solﬂ'dfaﬁin H?@blﬁéﬁe %@6

n i S

et LR ST O AT N
(hept ane: Steit ayparatusrfos 20 lamrsj c60léd &hdQbhcehRated ivhd¥r tedubéd ﬁrba’sﬂn‘é I‘i‘éﬂ&ﬂé’%@

"H NWVR ( lf% 2_1'-‘3 g 311), 4.05 (d, 111)

213), 4. 66 ‘%"3 a"%i&’j‘"" f§§°f(l"EFd B leeclpféatwaf flterpd, pyashes! m:eméoc drhexane
LLLL) . 250l Thighfords@hlikMbmpd @) , 5051 (30),506.0 (10). (3, |
- di met hyl 5 enyl alanine trifl uor oacetate 30

N (tor ¢ buORER ATy POU MBLL &b oy PLodr{os BEDRT 819801 B2 (6, BERyyA4 (0, 280,

amoni Y4/ $@I(g 2@518 gégrg 0.14 mol) was dissolved in DCM (15 m ).

Water (10 mi EIDandthe m xture was acidified to pH1 with

HO (1M. Ibn@aﬁ@&oﬂvﬁd‘éa\lﬁ@) P650E0),370.6 (98 BT1.§ 3010 nl) and the

wat er phase extracted with DCM (3x10 m ). The sol vent was renoved
under reduced WO 2006/ 137797 PCT/ SE2006/ 000766 -85 pressure. The

resi due wes-Butybeh {(ER)-1(4L¥Eb oAyl adib]-REHM-mietRox b2y BehifOsl6gh- a1 dis)-
the 2-0x0-4-phenyl-1,3-oxazolidin-3-yl]propyl}phenoxy)acetate
20
TiCls (IM in CH;Cl, 4.2 mE, 4.2 ramol) was added to a solution of tetraisopropyl
orthotitanate (0.4 mL, 1.4 mmol) in CH,Cl, (60 mL) held at 0°C under inert atmosphere. The
mixture was stirred for 15 minutes, then (45)-3-{[(4-methoxybenzyl)thio] acetyl}-4-phenyl-
1,3-oxazolidin-2-one (Method 3) (2.0 g, 5.6 mmol) in dry CH,C]; (60 mL) was added
25 dropwise over 30 minutes and the mixture was stirred for ten minutes. Then ters-Butyl (4~
{(E)-[(4-chloropheryl)imino}methyl }phenoxy)acetate (Method 24) (3.9 g, 11.2 mmol) in dry
CH,CI, (60 mL) was added dropwise over 30 minutes, the mixture was given -30°C and
stirred for 20 minutes. Ethyl diisopropyl amine (1.9 mL, 11.2 mmol) in 20 mL CH,Cl, was
added dropwise over five minutes and the mixture was stirred at -30°C for 60 minutes. The
30 mixture was then given -78°C, added isopropanol (30 mL) and slowly given room
temperature over one hour. 10% NH4CI (100 mL) was added and the mixture was stirred for
20 minutes at room temperature and then extracted twice with diethyl ether. The combined

organic layer was washed with water, dried (MgSO.,) and concentrated under reduced



m xture was stirred for 2 hours. The solvent was renoved under
reduced pressure and the residue was dried.under vacuum over ni ght.
The titl e WORIGIdT9%has obtained. Mz: 194.18 (M+l). 5 RGIVSE2BK0§1766
(4-{(B)-[(4-chl orophenyl)i m no] net hyl } pfgnoxy) acetate tert-Butyl
(4-fornyl phenoxy)acetate (17.4 g, 73.4 mmol ) was dissolved in dry

t ol uene (

added. Thﬁ%%%re %@%@ﬁ@g 34 W%ﬁe%@ %%%%?ém#%i?mggé)
hours, codffexdedihs titlosompowmnt ed under reduced pressure. Hexane was
added and a precipitate formed. This precipitate was filtered, washed
twice with cold hexane and dried. This afforded the title conpound.
11 3- NV\R (@n:&‘:(c:{)mwozﬁzalzwma,noa),as?.zm)'zzs&@0)(s, 2H), 7.0 (d, 211),
7.2 (d, 7.4 (d, 2H), 15 7.8 (d, 2H), 8.4 (s, 111). M5 (C) m z:
368.0 (I§H+Na 100), 369.0 (20), 370.0 (30), 371.0 (10). tert-Butyl
(4-{(1R)-1-[(4-chl orophenyl)ani no] - 2- [ (4- met hoxybenzyl )t hi o] - 3- oxo- 3-
[ (4S)- 2-0x0-4- hen | -1, 3-oxazol i di n-3-yl ] propyl } phenoxy) acetate 20
Ti C4 (1M fee W@K“z{ R, 3R)rd (4-chlaropheny])-3nH(4- ragthiesy benzyBthiol-drokoaretidin-2-
tetrai sop a;:gngétanate(04n1_ 1.4 mmol) in CH2ClI 2 (60 nl)
held at O u |ner. at nosphere. The mxture was stirred for 15

m nutes, then (48) 3 [ (4- met hoxybenzyl ) thi o] acetyl} 4- phenyl -

R L &E’i{s‘h%@%?%%&?@@ﬁ@ IO SR

for ten mommﬂqﬁenyT—hEhoXazo]h&Bﬁt-gl]prdp@l }phenoxy)acetate (Method 25) (2.3 g, 3.3 mmol) was

R L Lt NS

m nut es, M@Mﬂﬁ@l)ﬁ@&nﬂdﬂ asA ICmanol8 nEhdly WeHadded ardinEhikth@Swas stirred
Et hyl d||so ropyl amneg , 112rm‘DI In 20 nL CH2Cl 2 was

added dr opif%e fenase hops, & W&Ptl@éﬂaaﬁl&nt&f@nﬁﬁﬁ anddefrbytdammerigmefiuoride C
for 60 Ri B, 0.7 Bpwaliddb t 0, d ol
(30 ) ag—gﬂsl oOWI gﬁél vegk%gghﬁn%nmﬁep\g%gpﬁrg%&?\%g &%%eh ﬂﬂ fted %W
(100 nl) wstueedRs $opdsdiratnd undex rafuecd messwe jand periffedrby flagh- rrlnmn@@m@hy
roomtenp ce Wwth diethyl ether. The
conbi ned %%I%%.%I C aflgeﬂrﬁvn\r/algg(%&ﬁéﬂﬁg EW%com oun&] dried (MgSO4) and
concentrated under reduced WD 2006/ 137797 PCT/ SE2006/ 000766 - 86

Phen sl T g R Rod Niekay 1 ) AT &) A o G 85, 4% G, 51687 (G, 3,

20 6.9 (m, 2H), 7.1-7.3 (m, 8H).

tert-Butyl (4-{(ZR,SR)-1—(4—chlorophenyl)-3-[(3-nitropyridin~2-yl)dithio]-4-oxoazetidjn-2-
yl}phenoxy)acetate

25 tert-Butyl (4-{(2R,3R)-1-(4-chlorophenyl)-3-[(4-methoxybenzyl)thio]-4-oxoazetidin-2-
yl}phenoxy)acetate (Method 26) (0.9 g, 1.7 mmol) was dissolved in CH,Cl, (50 mL) and
given 0°C under inert atmosphere. 3-Nitro-2-pyridinesulfenyl chloride (0.4 g, 2.0 mmrol) was
added and the mixture was stirred for 30 minutes at 0°C, then 30 minutes at room
temperature. Concentration under reduced pressure and purification by flash-chromatography

30 (Heptane : EtOAc 3:1 then 2:1) afforded the title compound.

{4-[(2R ,3R)-3-{[2-(1,3-Benzodioxol-5-yl)-2-oxoeethyl]thio}-1-(4-chlorophenyl)-4-
oxoazetidin-2-yl]phenoxy }acetic acid '



afforded the title conpound. Ms (O) mz: 725.2 (M++Na, 100), 727.2
(50), 728.2 (20) 5 tert-Butyl
(4-{ (2R, 3RyvORO¢eA3THY or ophenyl ) - 3-[ (4- met hoxybenzyl ) t hi rjCHsmcscamgsd di
n-2- yl }phenoxy)acetate 10 tert-Butyl _g7,
(4-{(1R) - 1-[ (4-chl orophenyl )am no] - 2- [ (4- met hoxybenzyl )t hi 0] - 3- oxo- 3-
[ (4S)-2- oxo0-4-phenyl -1, 3-oxazol i din-3-yl]propyl } phenoxy) acet at e
(Method 25) (2.3 g, 3.3 mol) was dissolved in dry toluene (250 nm)
and heat edert-Bu80@- {mﬂaR)*m@dﬂﬁbmﬁﬂhﬂﬁ»mﬁbﬁé-ldm-z-yl)dumo] 4-oxoazetidin.2-

S

I
The i xt rlAEo Yl e PIEIGTE 19 32 AN waRiesoied th astone GO mbr
gi ven 45Cgaf tanq;efa@hstmé@m%wml 0 Eﬂp@kenﬁéh§ }%’é 0. 9% ? 1 7%) M%n%ged-

The mixture was stirred at 45C for 2 hours er coo

mi xt ur e Swigdedo Reemixture stas ghaed atreqhy teawperatues frurlé nringtepandi tharmdmtbym'ated

fl h-ch f h |

Commound. 2Rk QBRI hEREBRY o Erufhictadd broffldh, s Bhef by L' ©

g Tl 3H), dwBedipicly3ksolved in CHCR K§Q mLPOd6 1ngoil 32did3ol-57y1 2~brodoefianone
.ot t~ BuUt

(-1 ( 2R 3K BRSPS, Soloped Y ENSRFAel ety T e Wb

ﬁzt |{ ((ZIIZ n- 2-st115td=c} allz@cl‘lﬂltemmmﬁmtfl& Mduﬁ{ tonBetitidted under rlec)luCEd pliessi]re and punﬁeda by
chl or n - Xy t hi o oxoazet i di
n- 2- yﬁo} E%ﬁhﬂi’%%’%‘iﬂ '?‘EH%%%% i‘i 7 ?E emg&g 9 %ﬂ}hl\mo@%@@mwas
in CH2C12 disablvetlih 136k fofthié @BidRhd Hﬁk?éﬂrat i-d&ﬁft% Eﬁ&%@ﬂﬁ B@lours Concentration
3-Nitro-2- pgrl di nesul fenyl chloride (0.4 gf nmol ) was added and
C.

t he mi xt ur@degdedused pressyres and pypiipation bz Sagy at@ﬁfé?llquffﬁlwuhfefsﬂ%t room
t enper at Ul,gy gggl@centratl on under reduced pr essure and purification by
fl ash- chr P ra%Cy ptane : EtOAc 3:1 then 2:1) afforded the -
title Coan (CDCl;, 200 )841(s 3H), 4.7 (d, 25), 4.9 (s, 1H), 6.1 (s, 2H), 6.8-7.0 (m,
{4-[(2 1 xol - 5-yl') - 2- oxoet hyl ] t hi o} -1-(4-chloro
pheny IQSS@}%’?O%[QE'H(I}G?%‘) ??@ﬁ-}? noxy}aceti ¢ acid VD 2006/ 137797

PCT/ SE2006/ 000766 -87 tert-Butyl (4-{ -

(3, AR OIS i iy SO Bt oo

di ssolved in acetone (30 nL) at roomtenperature, then water (10 nlL)
and triphenyl phosphine (0.32 g, 1.22 mvol) was 5 added. The m xture
was stirred at roomtenperature for 15 mnutes and then concentrated

under RAUGAGLBSRRS AR RS- LG REHER Y- LoxAtnihioP a0t | - ThT S

crude t

fluorophenyl)-4-oxoazetidin-2-yl]Jphenoxy}acetic acid

To a solution of tert-butyl (4-{(2R,3R)-1-(4-fluorophenyl)-3-[(3-nitropyridin-2-yl)dithio] 4-
oxoazetidin-2-yl }phenoxy)acetate (0.100 g, 0.179 mmol) in acetone (2 ml) and water (0.5 ml)
25 was added triphenylphosphine (0.047 g, 0.179 mmol}. After 30 minutes; the mixture was
concentrated. To the residue was added dichloromethane (3 ml) followed by the addition of
triethylamine (0.073 g, 0.717 mmel) and 2-bromo- 1-(2,3-dihydro—1,4-benzodioxin—6—
yl)ethanone (0.115 g, 0.448 mmol). After 30 minutes, full conversion of the thiol had been
achieved. The mixture was concentrated and to the residue was added formic acid (2 g) and
30 trifluoroacetic acid (0.2 g). The mixture was allowed to stir at room temperature for 3h. The
crude product obtained was purified through preparative HPLC using an eluent of 10-50%
CH3CN in 0.1M NH;OAc buffer. Freeze drying of pure fractions afforded the desired



i mredi ately dissolved in CH2C12 (30 nm.) and

1- benzo[ 1, 3] di oxol - 5-yl - 2- br ono- et hanone (0.59 g, 2.44 mmol) was
added, f ol WOwWee/BY79Et 3N (0.34 nL, 2.44 mmol). The m xt ROI/SHAGG6/000766
stirred at roomtenperature for 18 hourgg. concentrated under reduced
pressure and purified by 10 fl ash-chronmat ography (Heptane : EtOAc 7:3

i1 1 orm comtomR R NER LRl A0 Mo R P U S K BRBL 1D, o 76004 o

Concent r atlilEn under reduced pressure and purification by

fl ash- chromat ography afforded the title conpound. 'H NWVR (CDC12, 200
MHz): S 4.1 (s, 3H), 4.7 (d, 21-1), 4.9 (s, 1H), 6.1 (s, 2H), 6.8-7.0
(m 15 3H), 7.2-7.4 (m 7H), 7.5 (d, 1H. M5 (Cl) mz: 524.0 (M,
100), 525.0 (30), 526.0 (40), 527.0 (10). 20
{4-[(2R§3R)-3-{[2-(2,3-dihydro-1,4-benzodioxin-6~y|)-2-oxoethy|]thio}
-1-(4- fluorophenyl)-4-oxoazetidin-2-yl]phenoxy}acetic acid To a
solution of tent-butyl (4-{

( 2R, 3R) - 1{R4r S)-3Broplech(3,3-dihydf G-bantof hldidxili-6-yB-athawbil t hi o] - 4-

oxoazeti di n- 2-yl } phenoxy) acetate (0.100 g, 0.179 mmol) in acetone (2
m). and water (0.5 ml) 25 was added tri phenyl phosphi ne (0.047 g,
0.179 mmol ). After 30 mnutes; the m xture was concentrated. To the
resi due .was added di chl oronethane (3 nl) followed by the addition of
triethylamne (0.073 g, 0.717 nnnol) and

2- br ono- |{R?Z—Mdﬁh)‘l'-wsiloﬁazde?ﬁﬂﬁ&%lwinrtolﬁene%’ib?ﬁﬂ‘qr%ﬁﬁncﬁpwés%d&l 1ol AR

nmml ). After 30 mnutes, full conversion o he t hi ol had been

achi eved. CoHaning2P W@Wﬁ@d@ﬁ@eﬁ?(ﬁ@b@%ﬁmtﬁi\&%@l\@ ST &-Oval 13 @damiol)
formc acruqs b8 bv@Bhid % BEdhd 495, gyﬁu&?ﬁgbgﬁﬁﬁﬁn@m I@&o%g B was

was allowed to stir at roomtenper
obt ai ned wWissolpaghin AP ed drh THE gdvidpd tpradrappineiuamii@nd sddeg traﬂleebuermhmbn

ai 1 or e ERnel R e Dol oS sl SEE el BhoFatlondiib Bt

1H NVR [ ( GRBY@SEH0,.4ndi0deOHz Thémiktde whs 3dhcématiindedreOifted gressutd, Miethyl ether
6.78-7.44

S) - 2- Br on&gqarrlé Wé%dﬁé a@ﬁﬁéﬂ%?&waﬂ a5t vih P EIG] T 1)- Ty ag-phase was
(R) - 2- Met aytkacfeBSritx@oaRIQsi&thiidee a.\{ci]{% bd&nﬁlﬁé Shic phaWere ¥ a@k@ﬂ‘m{h)ca 2%

was added_to a flask __contal ning 20 TH under Ar2(g) at 6C
BH3. SMe2 (RGOS fellgweddsobrige. Thezoreawﬁrape wa?a@n SO asdtoncentrated to

2- Bromyyp| vt Re Hid¥SHhRuBgNzol[ 1, 4] di oxi n-6-yl) -et hanone (4.7 g) was

TH-NMR (CDCI3, 400 MEz): § 3.44-3.62 (m, 2H), 4.26 (s, 4H), 4.78-4.85 (m, 1H), 6.82-6.93
(m, 3H).

25
{4-[(2R,3R)-3-[(R or S)-2-(2,3-Dihydro-benzo[1,4]dioxin-G-yl)-2-hydroxy-ethylsulfanyl]-
1-(4-fluoro-phenyl)-4-0xo0-azetidin-2-yl]-phenoxy}-acetic acid

30 Triphenyl phosphine (0.105 g, 0.400 mmol) was added to a solution of {4-[(2R,3R)-1-(4~
fluoro-phenyl)-3-(3-nitro-pyridin-2-yldisulfanyl)-4-cxo-azetidin-2-yl]-phenoxy }-acetic acid
(0.180 g, 0.359 mmol) in acetone/water (4 mL/] mL}) at RT, The mixture was stirred for 15

min before the solvent was removed under reduced pressure. The residue was dissolved in



dissolved in 30 mM dry THF, added to a dropping funnel and added to

t he above solution 15 slowy (ca 4 h) at 0OC. The m xture was stirred
over ni ght WORR®/1384%ti on was quenched by addition of CRCHSEZ0sOM766The
m xture was concentrated under reduced. ggessure, diethyl ether (200
m ) was added and the solution was extracted with 0.5M HCl (pH=1).

conbi nel o En L breaRiEfe a0l R el Sl o B 0aBRd Coatedy

brine. Th eemoghﬂdmxnhés@ atlzesob(0i22d gyd.840 ySMveanalded BEE the saliigsh 85 stidd

219, a2 et BARRYEH 23U rRAE Sl el e o g8l B, 0

{4-[ (2R 3R)-33mL) #Adake resulting mixture was gunﬁed I:éy Iﬁc daratwc HEch? lllsm% a grament of 20-
r oxy- e su

S)-2-(2,23- %Bﬂ ben 1, 4] di oxi n- %} }

1- (4- fI dor’ e@glﬂ} 32 AEOBTAK LAt Bpf mkﬂeeaeémw efdhmm@ tactions
Triphenyl phastRhd dRiéPpbEeetd. 0.400 nmol) was added to a sol ution of
{4-[(2R,3I5) 1-(4-

fl uoro-phenyl)-3-(3-nitro-pyridin-2- yIdlsquanyI) 4- oxo-azeti di n-2-yl

) ot R PR, (a0 crogtmg R ks 0,230 4 TR (o aBE BTG, o i

renoved udBRr5.00dutig) Spiddbs UED, 6.Th6.84 a8, i’fnemms.mmﬁm}mammmm, 4H).
2006/ 127;[6797 PCT/ SE2006/ 000766 -89 DWMF (5 nmL). Triethylam ne (0.20
mmol) and (R or S)-2-brono-I|-(2, 3-di hydro-
benzo[l,4M6 yl)-et hanol (0.220 g, 0.849 rrrml) were added and
the solution was s hrre roomt%ﬁeraturefor . .The reaction
was quencheByeR fid %18‘8?1?9“(5‘93 o formp ey wanigstedinga Cago- %C%Floéﬂd t he
resul ti ngé gﬁ{)bﬁtgom 1089 idsl e3k)yby preparative HPLC using a gradi ent
of 20 5 70% MeCN in 0. IM ammoni um acetate buffer as el uent.
Freeze-drying of the pure fractions gave of the desired product.

"H NWVR (l;)_%% ng yﬂdym) 62 86—(d,—2H); Ltaggz@ugo (m—6H-—426—d;

1H), 4.5] 111), 5.00 (d, 11-1 IH), 6.72-6.84
(m 5H),7.10-7.19 (m 21D, 7.20-7.32 (rn(1mﬁcbnfsec)10 Absor pt i on
AbSOI’ptI\ ||u| !\ \WaS—4-ast nrl |n a ("ar\n 2
cell's nod (T“t[@é‘;%%%ﬁ?eﬁi}%‘@d%@' 96 01&:26): Conpound (1) Caco

val ue (}@eSpdicktp-yl)-2-hydroxyethylithio}-1- -
{(4-fluorophenyl)-4-oxoazetidin-2-
yllphenoxy}lacetyl)glycyl-3-methyl-D-

valine

N-({4-[(2R,3R)-3-{[(2R or  8)2-(1,3-{0.05
benzodioxol-3-yl)-2-hydroxyethyl]thio}-1-
(4-fluorophenyl)-4-oxoazetidin-2-
yllphenoxy}acetyl)glycyl-3-cyclohexyl-D-

alanine

15



N({4-[(2R 3R -3-{[2-(2, 3-di hydro-1,4- 0.02

benzodi oxi n- 6-yl) - 2- hydr-oxyet hyl ]t hi o} -1-

(4-fl uorophenyl) - 4-oxoazeti di n- 2-

yl ] phenoxy}acetyl) gl ycyl - 3- et hyl - D- vq} ne N-({4-[(2R 3R -3-{[ (2R or
S)-2-(1,3- 0.05 benzodioxol -5-yl)-2-hydroxyet hyl ]t hi o}-1-
(4-fluorophenyl)-4-oxoazeti di n-2-

yl ] phenox tyl ) gl ycyl - 3-cycl ohexyl -D- alanine 15 -90- Cains 1. A
conmpound of forrmla(l) 4 O ))C]—I .~O0ONNOH 0O\ HORy R ON
R5 m Werein: X= - CH2-, - CH2 CH2 CH2-; Rl=H Cl-6

al kyl , C3160yc{‘\<?8¥qP€‘§/4derf°@iﬂ$}¥(DR2 and R3 is hydrogen, a branched or
unbranched d _6al kyl, C3_6cycl oal kyl or aryl wher ei s Ld C _6al kyl
may be optlonal |y substi tut ed by one or hy onyJ]3

guani di no, garbanoyl OKar boxy, G 6a| boxy, (dAal

N-(Gi _6al k1) QNN (O _6al k2 6anky| S QHerein a
is 0-2, C3\6cC @r yINar-saryl ; & erein aﬁ§ aryl g may be
b 4 [

optlonally%u ted by oOxre Wo substituents Selected from hal o
hydr oxy, cyano, C _6al kyl Cl 6al koxy;
RS
R5
0y

Wherein:

X=-CHy-, - CH; CHj-, - CH; CH; CHy-;

R= H, Ci alkyl, Cs.scycloalkyl or aryl;

R?and R®is hydrogen, a branched or unbranched C.¢alkyl, Ca.gcycloalkyl or aryl; wherein

said C;.¢alkyl may be optionally substituted by one or more hydroxy, amino, guanidino,

carbamoyl, carboxy, Ci.galkoxy, (C1-C4alkyl);Si, N-(Cy.g¢alkyl)amino, N,N-(C; salkyl}»amino,

C1.6alkylS(O), wherein a is 0-2, Cagcycloalkyl or aryl; and wherein any aryl group may be -

optionally substituted by one or two substituents selected from halo, hydroxy, cyano,

Ci-salkyl or Cy.salkoxy;

R*is hydrogen, Cy.salkyl, or arylCi.s alkyl;

wherein R® and R? may form a ring with 3-7 carbon atoms and wherein R? and R? may form 2
- ring with 2-6 carbon atoms; |

R® is selected from hydrogen, halo, nitro, cyano, hydroxy, carboxy, carbamoyl, sulphamoyi,

Cigalkyl, Cj.galkoxy, Cigalkanoyl, Cygalkanoyloxy, N-(Cisalkyl)amino,

N,N-(C.salkyl)samino, Ci.¢alkanoylamino, N-(Cysalkyl)carbamoyl,

N,N-(Cy.galkyl);carbamoyl, C; ¢alkylS(O), wherein a is 0 to 2, C, ¢alkoxycarbonyl,

N+(Cj¢alkyl)sulphamoyl and N,N-(C,.¢alkyl),sulphamoyl; and whereinn is 0, 1, 2 or 3;

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.



R4 is hydrogen, Cl.6 alkyl, or arylC _6 alkyl; wherein R3 and R2 may
forma ring with 3-7 carbon atons and wherein R4 and R2 may forma
ring wth 2-6 carbon atons; R5 is selected from hydrogen, hal o,

nitro, cyano, hydroxy, car boxy, car bam)y sul phamoyl, Cl1_6al kyl
Cl1_6al koxy, G . 6al kanoyl Cl 6al kanoyl oxy, N (G _6al kyl ) am no,
N,N(C _6 kyI m no, | kanoyl ami no, N-(Cl _6al kyl ) car banoyl,
N, N-(C e?r e%nfﬂ%f “1a P6al kyl S(O) 3 wherein ais 0 to 2,

Cl. 6al koxycar bonyI N-(CI 6al kyl ) sul phanmoyl and
N, N- (G . 6al kyI)23uI phanmoyl ; and wherein nis O, 1, 2 or 3; or a

pharmaceutically accept able salt, solvate, golv Ie oﬁ‘suqb\ a salt or
a prodrug thereof. -9 2. A corrpound of fo rrul (12 RA OH'O
O f/ N OH_#Q Ol orCH2
CH2-, - C% CHf CRg=+ Rlz H Cl kyI a alk aryl Rz
and R3 is hed ranched d _6abkyl R

C3- 6¢cycl oal kyI aryl; wher said d -6al kyl may be opt| onal |y
substituted by one or nore pfydiox am no, guani di no, carbanoyl,
carboxy, d -6al koxy, (Cl-& al 4l N- (d - 6al kyl ) ani no,

N, N-(d -6al kyl ) zam no, C3-6al kyl wherein a is 0-2,

C3-6¢cycl oal kyl or aryl; and wherein angsaryl group may be optionally
substituted by one or two substituents selected from hal o, hydroxy,
cyano, Cl.6al kyl or C3-6al koxy; R4 is hydrogen, -6 al kyl, or
aryl C1-6 al kyl; wherein R3 and Rzéﬁﬁ]y forma ring with 3-7 carbon
atons and V\/nerel n R4 and Rz may f ring wth 2-6 carbon atons;
RS i s sel &deeeinf r om hydrogen, halo, nitro, cyano, hydroxy, carboxy,
car banoyl , sul phanoyl ,
X= -CHz—, - CHz CHz-, - CHz CHz CHZ-;
R=H, C1 alkyl, Cs¢cycloalkyl or aryl;
R®and R%is hydrogen, a branched or unbranched C,.galkyl, Cs.¢cycloalkyl or aryl; wherein
said Cy.salkyl may be optionally substituted by one or more hydroxy, amino, guanidino,
carbamoyl, carboxy, Ci.salkoxy, (C1-C4 alkyl)sSi, N-(C;.¢alkyl)amino,
N,N-(Cy.salkyl)zamino, Cy.¢alkylS(O), wherein a is 0-2, Cs.¢cycloalkyl or aryl; and wherein
any aryl group may be optionally substituted by one or two substituents selected from halo,
hydroxy, cyano, Cy.salkyl or Ci_galkoxy;
R*is hydrogen, C).¢ alkyl, or arylCy.¢ alkyl;
wherein R? and R may form a ring with 3-7 carbon atoms and wherein R* and R* may form a
ring with 2-6 carbon atoms; _
R’ is selected from hydrogen, halo, nitro, cyano, hydroxy, carboxy, carbamoyl, sulphamoyl,
Ci.salkyl, Cygalkoxy, Ci.salkanoyl, Ci.salkanoyloxy, N-(Cjgalkyl)amino,
N,N-(Cysalkyl)zamino, Cyalkanoylamino, N-(Cy.galkyl}carbamoyl,
N,N-(Cygalkyl);carbamoyl, Cy¢alkylS(O), wherein ais 0 to 2, Cysalkoxycarbonyl,
N-(Cy.salkyl)sulphamoy! and N,N-(C;.¢alkyl)ssulphamoyl; and whereinn is 0, 1,2 or 3;
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof.



Cl- 6al kyl, d -6al koxy, d -6al kanoyl, C3-6al kanoyl oxy,

N-(d -6al kyl )am no, N, N-(d -6al kyl)zam no, Cl-6al kanoyl am no,

N-(C3. 6al kyl ) carbanoyl, N, N-(C3-6al kyl) zcar banoyl, C3-6al kyl S(O) a
wherein ais 0 to 2, Cl. 6al koxycar bonyl N-( C3- 6al kyl ) sul phanoyl and
N, N- (C3. 6al kyl ) zsul phanoyl ; and whereiii is 0, 1, 2 or 3: or a

phar maceutical ly accept le salt, solvate, solvate of such a salt or
a prodrug%t‘%éP’é‘B?Uﬂdﬁ@g@r&?gt%“léjé‘ﬂ’r})%%d"h&ﬁeé‘bxm%ﬂto claim1 or 2,
wherein X=-CH2-. 4. A conpound according to claim1l or 2, wherein
X=-CH2 CH2-. 5. A conmpound according to claim1l or 2, wherein X= - CH
CH2 CH2-. 4 écompemﬁfémfémaé%@iwm her .ovherein 35-GHeCHr-ecedi ng cl ai s,
wherein, R3 is hydrogen; RZ an&R3 are hydrogen or a branched or

unbr anched d _6al kyl; wherein said Cl1_6alkyl is substituted by

C3- 6¢cycl oal Agbrapaumgd aceordiagitmclainkRl of 3, wheekinerCH7 CHAGEhApound
according to any of the preceding clains wherein, Rr is hydrogen; RZ
and R3 are hydrogen or a branched or unbranched Cl. 6al kyl; wherein

said Cl. 66lky:bmp&1nd&u&&ﬂin 86 £t dfthée@Eing cRAhK Wherddd | S hydrogen. 8.
A corrpoun wgrdl ng to claim?7, wherein, RZ is hydrogen and R3 is
t en- butyI g&fpound accor di ng to claim?7, wherein, R is .

hydr ogen mdmfeﬁurs h?&bﬁéﬂ or AR DoSmbrindh ity katid; @Haah's&ut@gaw is

cycl ol ohexyl . ound according to any of the precedi ng
cl ai s, m@s@tuﬁfzdha@mgy +%6¥ o esERothl ori ne or fluorine. 11. One

or nore cwmg,gg oosen from N ({ 4-[(2R 3R)-3-{
[ 2-(1, 3-Benzo |0>§E{11 5-yl)-2-hydroxyethyl]thio }-1-(4-fluorophenyl)-4-
oxoazeti di n-2-yl ] phenoxy}acetyl ) gl ycyl - 3-cycl ohexyl - D- al ani ne;

N-({4-[(2
201, 5 BdnE SRS E LR BROCR SSS RESGnECITBS YSTER: 1 uor opheny! ) - 4-
oxoazetldiE{thh wkdgehenoxy} acetyl)glycyl - 3 rret hyl - D-val i ne; -93-

N 2R R b e b R S i ea T Va2 RS Ut mﬂh' °)
substituted by Cs_¢cycloalkyl;
R*is hydrogen.

8. A compound according to claim 7, wherein,

R?is hydrogen and R%is ferz-butyl.

9. A compound according to claim 7, wherein,

R%is hydrogen and R? is methyl; wherein said methyl is substituted by cyclolohexyl .

10. A compound according to any of the preceding claims, wherein,

R® is selected from chlorine or fluorine.

11. One or more compound choosen from:
N-({4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-yl)-2-hydroxyethyl]jthio }-1-(4-fluorophenyl)-4-
oxoazetidin-2-yllphenoxy}acetyl)glycyl-3-cyclohexyl-D-alanine;

" N-({4-[(2R,3R)-3-{[2-(1,3-Benzodioxol-5-yl)-2-hydroxyethyl]thio }-1-(4-fluorophenyl)-4-
oxoazetidin-2-yl]phenoxy }acetyl)glycyl-3-methyl-D-valine;



4- oxoazeti di n-2-yl ] phenoxy } acetyl)glycyl - 3-nethyl - D-val i ne;
N({4-](2R 3R)-3-{

[ (2R) - 2- (1, 3-benzodi oxol -5-yl)-2-hydroxyet hyl ]Jthi o}-1-(4-fl uorophenyl
)- 4-oxoazetidi n-2-yl] phenoxy}acetyl )gj%c_yl - 3-cycl ohexyl - D al ani ne.
12. A compound of the (XVlI): O OH RY N\ 31 HOON (X 1)

alho o BFIGR (Goa e b%qﬂgxo?f:éﬁ-éa@wﬁaﬂ@?r rgrozhers -

cyano, hyd¥cangzeud1arﬁaﬂmhen BMI&]@F@N&Ile 6al kyl ,

d 6al k K k | k
N R o sSHE Aanr, E%a” A2 R Sox g pié%%awnenyn
N, N- ( C1. 6aldgihrBEar hexgﬂllk 2 surL’ @aoheseﬁ%%lamr@ is 0to 2,

Cl _6al koxycar bonyl , hanhoy

N, N-(C . 6allcyl)2sul pharmyl and whereln n |s 0 1, 2 or 3; R7 is an
hydroxy group or a .4 al koxy group. :13. Use of a conpound
according to any one of clains 1 to 12 for the manufacture of a

medi canenf2fAcompemtiohthedKVBzevent i ng hyperli pi denmic conditions. -94-
14. Use of a conpound according to any one of clains 1 to 12 for the
manuf acture of a nedicanment for treating or preventing

at heroscl erosis. 15. Use of a conpound accaotdi ng:to any one of clains
1 to 12 for the manufacture of a nedicane f or treatRj?ng or

preventing Alzhei mer sOHi sease. 0. of C according to
any one ofX cl g Q 12 for tHe napuf act ur eof medi canent for
treating o}) in ' s ssoci ated tumops. 17. A

phar maceut i cal NegfF'nul ati on ¢ompri sing a conpound accordi ng to any one
of claimse 1 to 12 in adm g W th pharmaceutically acceptable

adj uvants, diluents and/ o© carr 18. A process for preparing a
conpound of forrmula (1) or a ph gutically acceptable salt,

sol vate, solvate of such a salt or”a pr@erug thereof which process
(wherein variable groups are, unless otherw se specified, as defined
in formula (1)) conprising any of M) steps:

‘Wherein:
X= -CH.z—, - CHz CHz-, - CHz CHz CHQ,";

R'is hydrogen, C;.¢ alkyl, Cs.scycloalkyl or aryl;

R? is selected from halo, nitro, cyano, hydroxy, carboxy, carbamoyl, sulphamoyl, C;.salkyl,
Ci¢alkoxy, Ci.galkanoyl, Cy.salkanoyloxy, N-(Cy.galkyhamino, N,N-(C.galkyl),amino,
Cisalkanoylamino, N-(Cysalkyl}carbamoyl, N,N-(Cy.galkyl)scarbamoyl, Cy.5alkylS(0),
wherein a is 0 to 2, Cy_salkoxycarbonyl, N-(Cj.galkyl)sulphamoyl and
N,N-(Cyalkyl),sulphamoyl; and whereinn is 0, 1, 2 or 3;

R’ is an hydroxy group or a C;.4 alkoxy group.

13. Use of a compound according to any one of claims 1 to 12 for the manufacture of a

medicament for treating or preventing hyperlipidemic conditions.



Process 1) reacting a conpound of formula (112): 110 OHOH O RS
(112) wth a conpound of forrmula (I11l): ORIl RA O L~ N- "KmO TR
-95- wherein L is a displaceable group; Process 2) reacting an acid
of formula (IV2): O /OOHOOH O (V S ON2) or an activated
derivative thereof; with an amine of fofnula (V): R3 RA O ;NN 'Y OH
Ra I~ RZ OMProcess 3): reacting an acid of formula (VI2): O1
110OHO- OH X/ 3V 1 NHOONO RS (VI2) or an activated
derivative thereof, with an am ne of formula ("VIIl)- ¢

14. Use of a compound according to any one of claims 1 to 12 for the manufacture of a

medicament for treating or preventing atherosclerosis.

15. Use of a compound according to any one of claims 1 to 12 for the manufacture of a

medicament for treating or preventing Alzheimers’ disease.

16. Use of a compound according to any one of claims 1 to 12 for the manufacture of a

medicament for treating or preventing cholesterol associated tumors.

17. A pharmaceutical formulation comprising a compound according to any one of claims 1 to

12 in admixture with pharmaceutically acceptable adjuvants, diluents and/or carriers,
18. A process for preparing a compound of formula (I) or a pharmaceutically acceptable salt,
solvate, solvate of such a salt or a prodrug thereof which process (wherein variable groups

are, unless otherwise specified, as defined in formula (D)) comprising any of the steps:

Process 1) reacting a compound of formula (IE2):

(TE2)

with a compound of formula (III):

0o R F‘ 0
H 8 Rz R2

ity



RA OHNY OH Y2 R R (VIlI) Process 4): reducing a conmpound of
formula (M112): -96 1 R4 O '"OO0OOV 'NNOH O/ \ SI HOR R3 O
NRS (VIII2) Process 5): reacting a conpound of forrmula (1X2): 1 Ra
O Ol H Ov-NHSHOR R3 p NRS with a conmpound of formula
(X): O X/ L Oi (X) wherein L is a displaceable group; Process
6): reactlr}1 onpau og formula (U2): 1 O ON-~C OH

rein splaceable group;

Process 2) reacting an acid of formula (IV2):
O
PQ .
0 S,

Iv2)

OH

(VI2)

or an activated derivative thereof, with an amine of formula (VII):

(V1)
Process 4): reducing a comi:ound of formula (VIII2):



JNI\ ~LHORR3 ONRS (X12) wherein L is a
with a conpound of fornmula (XD): -97- p OH X p)
7). De-esterifying a conmpound of formula (M) OR

di
\
R4

spl aceabl e group;
SH (KIn Process
~p OH X/ QIN(N

OR \ S-, 1 HORZ RBROORS5 (X1112)_g}4’|_ereinthe group C(OOR is an

ester group.

(VI2)

Process 5): reacting a compound of formula (IX2):

RS

. with a compound of formula (X):

/O H
X
A
O

X)

wherein L is a displaceable group;

+ Process 6): reacting a compound of formula (XI2):

1
Q |

L H R

N.

L
RS
X12)

1 R* 9

|
e
R? R

o

0 1 Il:{dy O .
H 5 R RO

wherein L is a displaceable group; with a compound of formula (XH):



-97.

o OH

}(\/
0 SH

(xIm)
Process 7). De-esterifying a compound of formula (XIII2)

0O

Rl R+
[
B o5 r°F

R5

(XII2)

wherein the group C(O)OR is an ester group.



