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* COVBI NATI ON Fi el d of .e Invention 5 This invention to a new

conbi nat iwo osfioeb@r maceut i cal | y-acti ve conpounds. | caisazooshe 9 4
invention relates to a conbination of thronmbin inhibitor of a particular
class or a pharmaceutically-acceptabl g derivative thereoff Arg5¢20Q3i n
antiarrhythm c oxabi spi dines or pharmaceutically acceptable salts thereof.
10 Background to the Invention Atrial fibrillation (AF) is characterised by
grossly disorganised atrial electrical activity that is irregular in
respect oPHARMACEUEIEAD. COMBINATHON ents with AF have no visually
discernible timng pattern in atrial electrical activity when neasured by
surface ECG or in 15 el ectrogram sequences recorded by catheter

el ect r odegie) R thOthvefmiort Ne regul ar punping action of the atria is replaced
by irregular, oﬁ. sorgani sed and quivering spasns of atrial tissue. These
spasns nay be experienced as irregular heartbeat, pal pitations,

di sconfort, dizziness and/or angi na pectoris. Further, the 20 inefficient
punpi rig abhip dtyeption rrlateielgra nepespIbIRYIgNS pharnaspetifatly @ahye GRIAUAAT Y  r el at ed

to reduced.blood flow. M seriously,. th . i n | ead
to bl ood %%?Lll?fgtge PR 'I'eia??s A glsbé#nag of I?g t%%%}%fﬁ’gﬁ%? Oﬁﬁg%gtcgl%%lg?s Bl ood
clots, ”Dirtd ;%'Pa%h&uﬂe&nmcchﬁtasle%eh@efttve tRdrEbUHId ceARndheArfil@iemaNd travel

t hrough the bl oodstreamto organs, e.g. the brain, spleen, kidneys etc. If
the cl ot éxabispldndsrt preroaceuricalkyhicseptabte sasuharedofn cer ebral stroke and even
25 death. In the US alone, AF affects an estimated two mllion people, with
approxi mately 160,000 new cases bei ng di agnosed each year. It has been

estimated,that AE IS r ible for over 70,000 strokes each year in the
us, ahd ?%%Ctkgfor'iléldct%?fe @?Qr?{r@ati ng these patients is nore than 100711-1 WO

WD 03/ 101956 (PCT/ SE03/008543 5 4 PfV/JLUJI V 2 US$3.6 billion annually.

The cost of drug treatnent for AF al one has been estimated to be
Atrial fibrillation (AF) is characterised by grossly disorganised atrial electrical activity that

is irregular in respect of both rate and rhythm. Patients with AF have no visually
discernible timing pattern in atrial electrical activity when measured by surface ECG, or in

15 electrogram sequences recorded by catheter electrodes.

During AF, the regular pumping action of the atria is replaced by irregular, disorganised
and quivering spasms of atrial tissue. These spasms may be experienced as irregular
heartbeat, palpitations, discomfort, dizziness and/or angina pectoris. Further, the

20  inefficient pumping action of the heart tends to lead to significant morbidity related to
reduced blood flow. More seriously, the reduced cardiac output can lead to blood pooling
in the left atria and the formation of blood clots. Blood clots, mostly originating in the left
atrium, can dislodge and travel through the bloodstream to organs, e.g. the brain, spleen,
kidneys etc. If the clot travels to the brain, this may result in cerebral stroke and even

25 death.

In the US alone, AF affects an estimated two million people, with approximately 160,000
new cases being diagnosed each year. It has been estimated that AF is responsible for over

70,000 strokes each year in the US, and that the cost of treating these patients is more than



i nioexcews of US$400 million worl d-wi de each year. AF n be classified in
two .broadly defined ps: "val vul ar" AF and " non-v‘ul ar" AF 5 (NVAF).
I n val vul o 0dFg1956e arrhythm a i s experienced due to -E/'g)grrﬁ@ps/gl’suségng Bpr
nore of the heart valves (e.g. valvular disease), o e presence of
mechani cal (prosthetic) heart valves. Xonversely, NVAF is AF experienced
in the case where there is an absence of significant val vul ar di sease or
prosthesis. 10 The oxabi spi di ne conpounds of international patent
application WD 01/28992 are indicated as being useful in the treatnent of
cardi ac aUShY.6illias anwBllg1/Theoost of drugitreatimens fert Al alpae Banbasy epteated Hrle
Caim1l of WO 01/ reads: ompound of fornmula I, 15 O as Rai Rai
R2 Ras Ra%i‘q’i&%ssﬂ-fi%%%()Q“M"f‘fﬂd%w@fa%hye%erei n R represents Cl_12 al kyl
(which al kyl group is optionally substituted and/or term nated by 20 one
or nore groups selected fromhal o, cyano, nitro, aryl, Het', -C(O Rsa,
-ORsb N RE)cEs be craS{if3dX7tw o-Keh £ NAEHeR ‘growgnad - \Gil ularS(AB) i@ npn-onlvRlar” AF
represents -C(0O) XR7, -?(O&N(R) R' or -S(0)2R 100711- | WO q(Tlrrnn.n' 1854
WO 03/ 101966AFRGT/ \aRodirobidshe arhyymiais exmgicnerfeisrio @ disoyder eppres@rporef each

oceurt enct?l’e hyért \%Il_vgs (%l.gk)élalvg},z\{p Idx%Qasleﬁtotr ﬁlre p%s%rlilge 615 mechanical (prosthetic) heart

valves. Conversely, NVAF is AF experienced in the case where there is an absence of

significant valvular disease or prosthesis.

10 The oxabispidine compounds of international patent application WO 01/28992 are
indicated as being useful in the treatment of cardiac arrhythmias. WO 01/28992 is

incorporated herein by reference. Claim 1 of WO 01/28992 reads:

A compound of formula I,

R4

wherein

R' represents Cy.p ali(yl (which alkyl group is optionally substituted and/or terminated by
20  one or more groups selected from halo, cyano, nitro, aryl, Hetl, -C(O)R5 a -ORSb, -

NRHR*, -C(0)XR’, -C(O)N(R»R*, and

-S(0);R), or R' represents -C(O)XR’, -C(O)N(R®)R* or -S(0),R’;



opbi7onawdy substituted and/or term nated by one or npre substituents
*selected from-COH, o, cyano, nitro, aryl and Het écrlyﬁr ok .Hetq,agl'
R5d, togewbas/visshr R8, represents C3.6 al kyl ene (whi eh¥YalPkylisensomgsoup | S
optionally interrupted by an O atom and/or is optionally 5 substituted by
one or nmore Cl1_3 alkyl groups); R6 repnesents H, Cl1_6 al kyl (optionally
substituted and/or term nated by one or nore substituents selected from
-OH, halo, cyano, nitro and aryl), aryl, -C(ORla, -C(OORlob or
-C(ONH R oc; RlOa R ob and Rl oc independently represent Cl.6 al kyl

(opt i onal RY} teRB'snhdependentlarrepresent tab cachragcwreense, IyComiky{( wiishdatiasgsuptisient s

sel ected fr, -COH, hal o, ,.nit d ), I t
e Rt opmsoBmb bt as andy et S £ et betsRinis sl P Y o by
one or i t = Obhid (JaT |, Cl-6
o Fowy A, e e bl B nd HeBF oA o R o, (4gtfer GURRS, relesdrty CRLY

latter twok@esmi(nhi@l kpphd groap liyorsionslly intdragtedsycino® atoen aidiat ie dptignatiye or
nore substituents selected from-OH, halo, cyano, nitro, C1_4 alkyl and
Cl- 4 a kosapjtitutedbaope or mprays abkyl grompshiet 5, - D- N(H) C(O) Rlla, -D-S(O) 2R12a,

-D-C(O RL1lb, -D I - D-, NCRI. | R11' . { th ith R5d,
rep Efa s Za nt épregr_eée“%g? -k éﬁgh@f’ﬂ%ﬂ%ﬁ{‘%%k}tﬁ% ﬁ’é&%’ tS%mlﬁ%d & B ?Of% g fa rOf/éM

i nt t i i | i 0y i

Cr 5 kTl e e B A B e o B g b P R PR ©

(opti onal dry-cxopstHRited and/or terninated by one or nore substituents

sel ected from - CH, | o, cyano, nitro and aryl), aryl, or Rl I’ and R id
t oget her eré)‘brpemsb@miRg imtEpendanky repfeseniRo)-s PP OBRNARY SBbSUFHEh ANt | y

ot SubsierEaaR &b oar BEH TPoeBESaRARLSR, 20 °hi 16 and aryl) or  aryl
T00711- 1 . o e A B QRS oeeas & o
R’ represents Cj.i2 alkyl (optionally substituted and/or terminated by one or more
substituents selected from -OH, halo, cyano, nitro, aryl,
Ci.6 alkoxy and Het4);
15 R®represents H, Cy.1; alkyl, Cy.¢ alkoxy (which latter two groups are optionally substituted
and/or terminated by one or more substituents selected from -OH, halo, cyano, nitro, C.4
alkyl and C,.4 alkoxy),
_D-aryl, -D-aryloxy, -D-Het®, -D-N(H)C(O)R'"%, -D-S(O).R'%,
-D-C(O)R''®, -D-C(0)OR'®, -D-C(O)N(R'')R'!, or R, together with R*, represents Cy.6
20  alkylene (which alkylene group is optionally interrupted by an O atom and/or is optionally
substituted by one or more C,.3 alkyl groups);
R'"¥ to R!!¥ independently represent H, Cy.¢ alkyl (optionally substituted and/or terminated
by one or more substituents selected from -OH, halo, cyano, nitro and aryl), aryl, or R
and R'' together represent
25 Cigalkylene;
R’, R'? and R'® independently represent C ¢ alkyl (optionally substituted and/or
terminated by one or more substituents selected from -OH, halo, cyano, nitro and aryl) or
aryl;
D represents a direct bond or Cy_¢ alkylene,

0 Xrepresents O or S;



4 106Q1-represents H, halo, Cl-6 al kyl, -OR13, -E-N(R141R15 or, together with
"R3, ,represents =0 represents H, Cl-6 al kyl or, ether with R25?

repr esentwo90/10R33 represents H, Cl-6 al kyl, -E- ar){P SbrersE03/@89) f6a,
-C(OOR 16b or 5 -C(ONR17a) R17b; R14 represents H, Cl-6 al kyl, -E-aryl,
-E-Het6, -C(ORl6a, -C(OOR 16b, -S(0)2Rl6c, -[C(O]PN(Rl7a)R171 or
-C(NH)NH2; R15 represents H, Cl1-6 al kyl, -E-aryl or -C(O Rl6d; Rl6a to Rl6d
i ndependently represent, at each occurrence when used herein, Cl-6 al kyl 10
(optionally substituted and/or term nated by one or nore substituents
selected fromhalo, aryl and Het7), aryl, Het8, or Rl6a and Rl6d

occurrench. TENeGs e Gtk iSRG T AR - CLop AR s FBETerHER
and/ or teﬁn}egﬁ?tggr%@fgﬁﬂﬁl { of t&pmlﬁzup%ge?%ﬁgggct ed fromhalo, aryl and

Het9), aryl, toget her® repr esent al kyl ene, optionally

i nt er rupt _Y rbyregits H5C Qs AkAME-Gryl eBrRaBNCHO)RAE, OBtk r ence when used
herein, a di rect”bo or Cl-4 alkylene; p represents | or 2; 20 Het' to
Het 10 i nddHEnEht DB Tepresent five- to twel ve-nenbered heterocyclic groups

cont ai ni ng,,one or re h rqat o | ec 1620 @@\, nitrogen and/or
sul fur, i Gﬁpreﬁr"fﬁg’sa aglt(ﬁp&?ﬁwg}s Pégfétuﬁgf tegi(gﬁésgne’ or nore

aoxy. PR N R e RSB rige GO RE . 25 ) °
C( O N( RL8R Y ReiEsentsN REAMI(IOFRA8N oar@O)RI’R18i ) S(O) 2R18j ; Rl8a to R8I

i ndependent |y represent Cl-6 alkyl, aryl or Rl 8a to R18i independently
repr esent R Ho Rt ingeresdently rgpgiserdcat epgfhepcutrgnee whennses byreingis alkgl (i n

L S S0 P Bt P A B0,

aryl and Het"), aryl, Het®, or R'® and R'® independently represent H;

R'7? and R'” independently represent, at each occurrence when used herein, H or C,.6 alkyl

(optionally substituted and/or terminated by one or more substituents selected from halo,

aryl and Het?), aryl, Het'?, or together represent Cs.¢ alkylene, optionally interrupted by an
15 O atom;

E represents, at each occurrence when used herein, a direct bond or

C,.4 alkylene;

p represents 1 or 2;

20  Het! to Het'® independently represent five- to twelve-membered heterocyclic groups
containing one or more heteroatoms selected from oxygen, nitrogen and/or sulfur, which
groups are optionally substituted by one or more substituents selected from -OH, oxo, halo,
cyano, nitro,

C.6 alkyl, C\.¢ alkoxy, aryl, aryloxy, -N(R"**R'®, -C(O)R'¥, -C(O)OR"*, -

s C(ONR'™R'™, -NR'*)C(OR'™ and -NR'™)S(0)R™;

R'® o R independently represent C,_¢ alkyl, aryl or R'® R independently represent

H;

A represents a direct bond, -J-, -J -N(ng)- or -J-O- (in which latter two groups, N(Rl9)— or

0 O-is attached to the carbon atom bearing R? and R3);



B represents -Z-, -Z-N(R20)-, -N(R20)-Z-, -Z-S(On-, oZ-O (in which latter
"two.groups, Zis att@@hed to the carbon atom bearin and R3),

- N( R20) C(Wp@340195¢ i n whi ch latter group, -N(R20) i sPhiffsSlreuseosodsss @k bon
atom bearing R2 and R3) or -C(ON(R20)- (in which [atter group, 5 -C(O is
attached to the carbon atom bearing R2 and R3); J represents Cl1_6 al kyl ene
optionally substituted by one or nore substituents selected from- OH halo
and am no; Z represents a direct bond or Cl_4 alkylene; n represents 0, 1
or 2; to R19 and R20 independently represent Hor Cl-6 alkyl; Grepresents
CH or N, Béepregmes@nt-Z-NR oy -NBFY-Zopid-8(@h-, A+Bs(intwitnh fatsetvergodps, Zom - OH,
cyano, halo, nitro, Cl1_6 15 alkyl ,(optionally term nated by -N(H C(O OR
21a), Cl - gtaghdieythe capematgipeanng Roany Boke,  C(0) OR22d, _C(O) N(R22e) R22f ,

)
- N( R22g) C( 5 ' R22 Or iz ; - lc,
andlor 1 CRROYSRRIA it RO AR TSR it MRl e fopt o B0
R22a and RZR%)igpdeeNdr] on wBRhaa@Mgrdip, C1L_6 al kyl or together represent
C3_6 alkylene, resulting in a four- to seven-nenbered nitrogen-containing
ring; R22eC() iR2Rhédvepeoatbon htprr brarieg iandROr CI-6 al kyl; and R41 to R46
i ndependently represent Hor Cl-3 a

| kyl ; 25 wherein each aryl and aryl ox
o oup T tepltesnh on o lkulcg prionaly sipuitisad PEab Thmemsopsiutseel b fitieq

that (a) .S not: 30 3, 7-dibenzoyl - 9-oxa-3, 7-di azabi cycl of 3. 3.
I ]nonane%ﬁlﬁe@gﬁg%&&g’ WD 03/101956 T / ~PCT/ SE03/008543 5 4 MC 6

Z represents a direct bond or C.4 alkylene;
n represents O, 1 or 2;

1o R and R® independently represent H or C,¢ alkyl;
G represents CH or N;

R represents one or more optional substituents selected from -OH, cyano, halo, nitro, Cy.6
15 alkyl (optionally terminated by -N(H)C(O)OR?'%),
C1. alkoxy, -N(R¥*R*®, -C(O)R?*, -C(0)OR™, -C(O)N(R***)R*,
NR2&)C(O)R™", -N(R™HC(O)N(RZ)R?*, -N(RZ™S(0),R*", -S(0),R*"*, and/or -
0S(0).R*'Y;
R?'* to R*? independently represent C, alkyl;
20 R and R*® independently represent H, C,¢ alkyl or together represent Cs.¢ alkylene,
resulting in a four- to seven-membered nitrogen-containing ring;

R* 0 R*™™ independently represent H or Cy alkyl; and

R* to R* independently represent H or C,.; alkyl;

25

wherein each aryl and aryloxy group, unless otherwise specified, is optionally substituted;

provided that
(a) the compound is not:

30 3,7-dibenzoyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane;



( byoomhewoA represents -J-N(R 9)- or -J-O, then: (i)gJ does not represent
*C, al kylene; and (ii). does not represent -N(R20)-, 0) - Z- ich
| atter grwop3M§iR20)) is attached to the carbon atom / gTBEOﬂMS Vgl
-S(On-, -0- or -N(R20)C(O O Z- when R2 and R3 do not together represent
=0, and (c) when R2 represents -OR13 ¥ -N(R14) (R15), then: (i) A does not
represent -J-N(R19)- or -J-O; and (ii) B does not represent -N(R20)-
-N(R20)-2Z- (in which latter group N(R20) is attached to the carbon atom
bearing R2 and R3), 10 - S(O)n- -0- or -N(RO)C(OOZ-; or a

phar maceu(b)cwhtryAaaneqsnabJ-éI(Rle)-loval—Dvehetnher eof. This definition wll
hereinafter he referred to a% 0 d as defined in claim1l of WO 15
01/28992. Th@) abfssinet GRregsnt aglﬂf ]er‘rgﬁ’é utically acceptable derl vative

Phar mceut s i B AgaE b el Atk PP NIREDZ i il BRGRIISRCY i anached ¢

Phar maceuti cally ‘acce nd s 'Vates. Salts

whi ch rraythgeaﬂp;gﬂmoﬁnmrmglglz wetERHCi d addi tion sal ts SpeC| fic salts that
may be nentioned inclu Rge aryl sul fonat e saglts such as tol uenesul fonate and,

especi al | 35(0OhenPeneN( dﬁé@)@ Zawtl@ RSyldRitdesnot rgethprrppiseented fshed i ncl ude
hydr at es, suc ,b as Nnono conpounds of the invention.

Phar naceu@cl)c‘é(F?ry aCRERT T d8rr gtw)%g %F%o include, at the oxabi spidine
or (when G }é%%gmo?r%pr M[rl_](f% _V\%rp@e% Cl-4 al kyl quaternary ammoni um

salts and N-© en a N-oxide is present: 25 no Het

(Het', Het2 (llwesaoemaeprddemsN(k@) 6-N(R&)-Z (inettich 1hmr%rmpm(|ﬂé?)mamghmp
cont al ns an unoxidised S-atom,and/or n does not represent 0 when B
represent@eCZbSQQPmbeacheﬁﬁp&)nds of the invention may exhi bit

tautorrerl ta rms and 30 m xtures thereof are included
wi t hi /° t ht b*opQ 8F Wﬁ«%@&’n@. ’on. 100711 -1 WO WO 03/101956 A S~ 5 4
CT/ SE03/00854 7 Caim 34 of WD 01/28992 provides a |ist of conpounds as

foll ows
or a pharmaceutically acceptable derivative thereof.

This definition will hereinafter be referred to as a compound as defined in claim 1 of WO
15 01/28992. The definition of “a pharmaceutically acceptable derivative thereof” is that used
in WO 01/28992 which is now repeated. Pharmaceutically acceptable derivatives include
salts and solvates. Salts which may be mentioned include acid addition salts. Specific
salts that may be mentioned include arylsulfonate salts, such as toluenesulfonate and,
especially, benzenesulfonate salts. Solvates that may be mentioned include hydrates, such

20 as monohydrates of the compounds of the invention.

Pharmaceutically acceptable derivatives also include, at the oxabispidine or (when G
represents N) pyridyl nitrogens, C,.4 alkyl quaternary ammonium salts and N-oxides,
provided that when a N-oxide is present:

25 no Het (Het', Hetz, HetS, Het4, Het’ , Het6, Het7, Hets, Het’ and Hetlo) group contains an
unoxidised S-atom; and/or

n does not represent 0 when B represents -Z-S(O),-.

The compounds of the invention may exhibit tautomerism. All tautomeric forms and

30 mixtures thereof are included within the scope of the invention.



ogmpovod which is:
[ 7- (3, 3-di net hyl - 6obutyl) 9- oxa- 3, 7- di azabi cycpﬁ §EPJM] n(mﬂ39
| ] et hyl wbenaonséril e; CT/SE03/00854
[ 4- (4- cyanophenyl) - 4- (3 4- di nmet hoxyphenoxy) butyl ] - N- et hyl - 9- oxa- 3, 7-
i azabi cycl o[ 3. 3.1 ] nonane- 3-car boxam de; 4-( {
[ 7- (3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di azabi cycl 0[ 3. 3.1 ] non-3- yl]
opyl } am no)benzonitrile; 4- {
[ 7- (4- f C1a0h 3R AV D)01228992- p’:ovld@b Anakif ey@bolrds3s followsn- 3-yl ]-2- 1o
hydr oxypr opoxy}benzonitrile; 4-(2- {
7-12-(4- rrg %W%Ehc?mﬁlc}l - oxoet hyl ] - 9- oxa- 3, 7-di azabi cycl 0[3.3.1 ]- non-3-yl
}ethoxy)b [ ((2S)-2-amino-3- { 7-[2-(1 Hpyrrol-1-yl)ethyl]
- 9- oxa- 3, £19i[a2aBL&mett9t-2lokoButdl)196xe- §7W1aﬁabi@5ﬂl@w3®}ﬁ¥5h5@n20m trile, i 5
tert-butyl 2-f 7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1

] - non- 3- Wetl}ﬁl}mowxﬂaﬂnte tert-butyl 2-f
J et iyl oar T SrRRER U 4 enokypenS TouH NS foth g 0N 5 !

7-1(2S 1]-9- 3,7-di- 2

aZEil(’.)l cg/cl O%@b@é&?@?ﬁgﬁ ?’ -?"CQ%{%&?cﬁ%g%t!a 402(;-{ e
7-[4-(4- wtm[mwmuﬁe{hil ﬁomtﬁ)%inmbia@mmﬂ@a Indmdn- 3-yl }
- et hoxy) benzonitrile tert-butyl 2- {

7-[ 4- (4- pyliprdpylyarnimaedbeniordtrida- 3, 7- di azabi cycl 0[ 3. 3.1 Jnon-3 vyl

A
2-
y
7-
di
3

pr
3-

t hyl banmet e
%e[7y(§ar34 Zﬁ%ﬂ‘iﬁﬂ“"i"{b&%h?ﬂxj‘ 3q/-digzabicyslohd A M eyt 3. 3. 1 1non-3-yI]- 25
2-h dro | 4-
3- [)7/ gy ﬁ%@ﬁcﬁ engﬁ\; % S oxa- g 7-di azabi cycl o[ 3.3.1 Jnon-3-yl]-
2- hydr oxyzp(prpxww 3- nk&lﬂti&c@Ehérfyl)LBoxébthy[l] -9-oxa-3,7-diazabicyclo[3.3.1]-
2-[7-(3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3 7d|azab|cyclo[331]non-3-y|]-
et hoxy } bewediyi }tethqxe)beamormnée[
i’o([);lg_?rt%ﬁ%ﬂé On%ﬁk%%ﬁz)ﬁ(ﬁq-pyrro 'e%ﬁ' &[)xag 1= dl]dZ 1cycloyI I'propyl }

[3.3.1]non-3-yl}propyl)oxylbenzonitrile;

15 tert-butyl 2-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-non-3-
yl}ethylcarbamate;
tert-butyl 2-{7-[4-(4-cyanophenyl)butyl]-9-oxa-3,7-diazabicyclo[3.3.1]-non-3-
yl}ethylcarbamate;
tert-butyl 2-{7-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-di-

20 azabicyclo[3.3.1]non-3-yl}ethylcarbamate;
4-(2-{7-[4-(4-pyridinyl)butyl]}-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl } -ethoxy)benzonitrile
tert-butyl 2-{7-[4-(4-pyridinyl)butyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}ethylcarbamate;
4-{3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-

25 2-hydroxypropoxy }benzonitrile;
4-{3-[7-(3,4-dimethoxyphenethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-
2-hydroxypropoxy }benzonitrile;
4-{2-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-
ethoxy }benzonitrile;

w0 4-({3-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]propyl }-



*3-[7-(3, 4-di net hoxypl‘et hyl ) - 9- oxa- 3, 7- di azabi cycl s}- bAoONN3n 2 § 4
yl ] propylwp camrej benzonitril e; PCT/SE03/00854

4-[14-[7-(butyl sul fonyl)-9-oxa-3, 7-di azabi cycl0[3.3.1 ]non-3-yl]-1-(3,4- 5

di met hoxyphenoxy) butyl ] benzonitrile; 4-8{

1- (3, 4-di net hoxyphenoxy) -4-[ 7- (3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7-

di azabicyclo [3.3.1 ]non-3-yl]butyl } benzonitrile;

4-[4-[7-(3, 4-di net hoxyphenet hyl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3.1 [ non-3-yl]-
1- (3, 4- dlmnh)bﬁymtrlidﬁéy) butyl ] benzonitrile; 10 2-(4- acetyl I

oo S I B e TR R R R B RN
7-[3-(4- y@?ﬁ@hgﬁﬂeﬁx eaz&xﬁlnpxypr opyl]-N-et hyI 9- oxa- 3, 7- di azabi cycl o-

3.3.1] car boxam de; 4-{

[ 7- (butgespt- thmydhl)lf&ryi))@oﬁaJMilmbmycm@ B[l hod-3tyll1iei343- yl ] - 2- hydr oxy- 1s
ropoxy} benzonitrile; 2-(4-acetyl- | -piperazinyl)ethyl

[ 2- (4- cdimg 6@%@%} POHYIIperropiEle3 7- di azabi cycl o[ 3. 3. 1

[

3-

2

;[2"?2”3241@&@2%- PF B PR O ety 2 G e 298P Ta. 3. 1
pe

WOo@38/-11wa956 / PCT/ SEQ3/ 00854 8 am no) benzonitrile; i

onane- Za%Fnyg ?Q"lgﬁbn 3291;)61‘%?1(] benzonitrile;

n

[7- (buty su oxa- 3, i azabicyclo[3.3. | ] non-3-yl]ethoxy } -
nzoni t r4- [43[7 4}4{11rﬂeth{>)7yp®3me4hyj) -Bretxh S pheast yoyd [P 30tloxm3-3117- di azabi cycl o

3. 1 ]non-3- yl]ethoxy benzonitrile; 2-(4-acetyl- | -plpera2|nyl)ethyl
3- (4- c&%ﬂr&ﬁpﬂhﬁwﬁ?ﬁw butyllppgonitrile; 25 di azabi cycl of 3. 3
n
3-

3.

7-1

13- G- cySRean T RPN E Y-Sy FYBoBhenon s 2 rosyproplc 3 51 1.

nonane 3 §.8% Q@Xﬁ&rh%ac 2t §3a¢rmhe-3lcaruaxpﬁrea2| nyl) et hyl

7-[ 4- (4- cyanophenyl) 1 Og 4- di met hoxy-

phenoxy) b1{3+(4- 698*\0Phe®%7)—aﬂla¢®bb’mb9yld{1¥3€®yl -9-okadivadiezapiaygiboxyl at e;
[3.3.1]nonane-3-carboxamide;
4-(3-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-2-hydroxy-

15 propoxy}benzonitrile;
2-(4-acetyl-1-piperazinyl)ethyl 7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]nonane-3-carboxylate;
7-[2-(4-cyanophenoxy)ethyl]-N-ethyl-9-oxa-3,7-diazabicyclo[3.3. 1]-nonane-3-
carboxamide;

20  4-{2-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} -
benzonitrile;
4-{2-[7-(3,4-dimethoxyphenethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]ethoxy}benzonitrile;
2-(4-acetyl-1-piperazinyl)ethyl 7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-

25 diazabicyclo[3.3.1]nonane-3-carboxylate,
7-[3-(4-cyanoanilino)propyl]-N-ethyl-9-oxa-3,7-diazabicyclo[3.3.1]-
nonane-3-carboxamide;
2-(4-acetyl-1-piperazinyl)ethyl 7-[4-(4-cyanophenyl)-4-(3,4-dimethoxy-
phenoxy)butyl]-9-oxa-3,7-diazabicyclo[3.3.1 Jnonane-3-carboxylate;

10 4-{3-[7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-2-



©100711-1 WO WO 03/10 6 PC SE PCT/ SE03/00854 4 9 dr oxypr opoxy

} benzoni twoloa0®wsg 3- E pCT/SE03/00854 &
7-[2-(2, 3-di hydro-1, 4- benzodi oxi n- 6-yl ) - 2- oxoet hyl | - 9- oxa- 3, 7-

di azabi cycl o[ 3.3.1 ] non-3-yl }-2-hydro®ypropoxy)benzonitrile; 4-(3- {

7-[3-(4-acetyl - 1- pi perazi nyl ) propyl ] -9-oxa-3, 7-di azabicycl0[3.3.1 ]- s
non- 3-yl } -2-hydroxypropoxy)benzonitrile; 2- {

7-[ 3- (4- cyanophenoxy) - 2- hydroxypropyl] 9- oxa- 3, 7-di azabicyclo- [3.3.1

] non- 3- y| hydroxyiprapopy dispretisileam de; 4- (3- {

e RS s Saaaia g 1o 01 )
4-(2- hydfcﬁ b él%[i 21 r?on@mozqi?&rbwbﬁm%e]nzamana{B 7-di azabi cyclo- [3.3.1

] non- 3-yl pr poxy benzonitrile; 4-

7-[2-(4- meta‘a(jkwtmathyl-Qprp)eoﬁtdyy)b]OpS}]eﬂeaxaB,’:7 dambmyclb[X3.¢]-0 [ 3.3.1 ]
non-3-yl } propoxy)benzonitrile; 4-(

3-[ 7- (scy cloapt-sby?- ﬁﬁ@wmmmww@owr&mzabu cyclo[3.3. 1] non-3-yl]- 15 propyl

am no rile
}7 [ 2- (2) gf ’E@‘&%’SY?Oﬂh%O%&g%ihggfoﬁ( y%rowl)] = O’Bax%igtdhaﬁa?l%doxa 3,7-
di azabi cy[gl3o{]§m$ 31y1£ﬂpﬁo§ro¥%1aket%w@y| )am no] benzonitrile; 4-[(3-{
7-[2-(4-ne hi‘azol - 5-yl)et hyl]-9-oxa-3, 7-di azabi cyclo- [3.3.1
] non- 3-yl4- }3 p’r’{ﬁ}ydtblylmtfm])bﬂlwdrﬂ oxa-B.@: dlmbmy@@@ﬁ {]0pa{33yl}4- acet yl - |
- pi per azi nyl ) propyl ] - 9- oxa 7-di azabicycl0[3.3.1 ]- non-3-yl
} propyl ) M@Pbmwmﬁw)quzeﬂmée{
7-13-(4-c a|I|o 0, non- 3-yl - N
i sgpr gopy LRIk Z?p?(@ytln%thgx%x%ezh)q] 9730130) 62l R1ct | yi}
7-[3-(et %Iﬁghg%yﬁ)ﬂbp@y}])ﬂ,@gogmﬁ 7-diazabicyclo [3.3.1 ]Jnon-3-yl } - 25
propyl) am no] benzonitrile; 4-[(3-
7- [ 2- ( 2- rethbydrex N3xiyy Bt (4ymthox yphand)-2-akioathali%9xa-f gi®a1 | non-3- yl }

ropyl ) am no] benzonitri
propyl) bxcyclc]>[3 3.1]non-3- ylkpropoxy)benzomtrlle

300ep11-{W3-[ 7- (cycl opﬁyl met hyl ) - 9- oxa- 3, 7- di azabi cy(#)[ 3.3.1 Jnon-3-yl]-2

4-({3-[7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-

15 propyl}amino)benzonitrile;
4-[(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl}propyl)amino]benzonitrile;
4-[(3-{7-[2-(4-methyl-1,3-thiazol-5-yl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl} propyl)amino]benzonitrile;

20 4-[(3-{7-[3+(4-acetyl-1-piperazinyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl } propyl)amino]benzonitrile;
2-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]lnon-3-yl } -N-
isopropylacetamide;
4-[(3-{7-[3-(ethylsulfonyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl } -

25 propyl)amino]benzonitrile;
4-[(3-{7-[2-(2-methoxyethoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}propyl)amino]benzonitrile;
4-({3-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]propyl } -
amino)benzonitrile;

30 4-[(3—{7—[2—(4-methoxyphenyl)—2—oxoethyl]-9—oxa-3,7-diazabicyclo[3.3.1]-




*} - amino)benzonitril 30

4-100%1-8Bwp7- (4-f 1 uor obenzyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. i 1] non-3-yl]propyl

4-1 (3-{7-Wwd-084e198¢ hoxyphenyl ) - 2- oxoet hyl | - 9- oxa- 3, 7- €l a%bmmbu{)dssé. § lf
100711-1 WO WO 03/101956 PT/ PCT/ SE03/008543 5 4 10 non-3-yl }

propyl ) am no] benzonitrile; 4-{ 10

2-[7-(cycl opropyl net hyl ) - 9- oxa- 3, 7-di azabi cycl 0[ 3. 3.1 ] non-3-yl]- ethoxy }
benzonitrile; 4-(2- {

7-[2-(2, 3-di hydro-1, 4- benzodi oxi n-6-yl ) -2-oxoet hyl]-9-oxa-3,7- 5

di azabi cyrdne}-31)}prapyasnnd@bgnzonitélehoxy) benzonitrile; 4-(2- {

7-[2-(4- -1, 3-thiazol-3-yl)e .1-9- oxas + di icyclo[3.3.1]-
non- a0yl TR ARRI i oA (ShaaRie Ly (IRRAEAR e o153+

- pi per azi gyl ApoR¥hiife: oxa- 3, 7- di azabi cycl o[ 3.3.1 ]- non-3-yl

} et hoxy) benzaﬂi frile; 1o

2-{7-[ 2- (42D endikydretlidybénzbdioxm-Byf-Hoaettylle§-okoB3-3. 1 1 non-3-yl }-
N-i sopr opyl acet ami

de; _
4- (2-{%- [@a(@éqwloﬁjgﬂ&)‘?ﬂﬂ‘%ﬁ”@ﬂ}?ﬁ}’l”@@@&f@,;7- di azabi cycl 0[3.3.1 Jnon-3-yl }-

et hoxy) be nptrile: A-(2sf. < Omva? T-di : }

7-12-( 2- n@‘@@@%{%&%@éilﬁi'ﬁ]“-”é’-l syl froxa 3 T-diazabicyglold-3.41y o 3. 15
yl } et hoxy%@,e@.ég@morx;«%b%hz&mrue; _ _

2-[7-(4-fluorobenzyl)-9-oxa-3, 7-di azabi cycl o[ 3. 3.1 ] non-3-yl]ethoxy } -
benzoni t r#{2{743{4-acetyl-1-piperazinyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-

3-[7-(3, 3-di net hyl - 2- oxobut,)(l )-9-oxa- 3, 7-di azabi cycl 0[ 3. 3. 1 ] non- 3-

yl ] pr opy! ngn-3y} eBiry usBEMGIGri 1 e; 20 4-( {

3-[7- E%C/?/)C -glz-gg—gl -{c?&ﬁo@%%10:)%2eglil()ql-g-’o&é%i,’ﬁaﬁ%bqyﬁi(ﬂ{’:.%:1?]n(51n-i—@/P}n' 3-yl]- propyl }

sulfo
7-12-(2, 3ngdbygf§@acgta4niggnzodi oxi n- 6-yl)-2-oxoet hyl ]-9-o0xa-3, 7-
1]

di azabi cycl o[ 3. non-3-yl } propyl)sul fonyl]benzonitrile; 4-[(3- {

7- [ 2- (4- me( Y T-{2-(etBylshifemdlprapyll9-ex &y 7 digzabicace[ 373 dir@rabyldycl o- 25 [3.3.1

Jnon-3-yl et%lg)[yc))ggnlz)ogiltjrlil];?nyl Ibenzonitrile;
4-(2-{7-[2-(2-methoxyethoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-

15 yl}ethoxy)benzonitrile;
4-{2-[7-(4-fluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy} -
benzonitrile;
4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]propyl}sulfonyl)benzonitrile;

20 4-({3-[7-(cyclopropylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-
propyl}sulfonyl)benzonitrile;
4-[(3-{7-[2-(2,3-dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl } propyl)sulfonyl]benzonitrile;
4-[(3-{7-[2-(4-methyl-1,3-thiazol-5-yl)ethyl]-9-oxa-3,7-diazabicyclo-

25 [3.3.1]non-3-yl}propyl)sulfonyl]benzonitrile;
4-[(3-{7-[3-(4-acetyl-1-piperazinyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl }propyl)sulfonyl]benzonitrile;
2-(7-{3-[(4-cyanophenyl)sulfonyl]propyl }-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl)-N-isopropylacetamide;

30 4-[(3-{7-[3-(ethylsulfonyl)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yt }-



4- [06B1-1 vo7- [ 3- (4- acet |
’ipi peria)zi n;k/)]lc)priogzl]- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] -‘ n 3- yI

propyl ) swbfenyispbenzonitrile; 2-(7-{ 3-[(4-cyano 3/ I
}-9- oxa- 3, 7- di azabi cycl 0[3.3.1 |- ( I’IOI{’I- 3-3[/I()- N}/i som$g 'a%mg’e pr
4-1(3-{7-[3- (et hyl sul fonyl) propyl]-9-ox@a-3, 7-di azabi cycl o[ 3.3.1 ] non 3-yl }
100711-1 WO nPCT/uEC3 /008544 WD 03/101956 PCT/ SE J 11 u
propyl )sul fonyl ] benzonitrile; 4-[(3- {
7-[ 2- (2- et hoxyet hoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl 0[3.3.1 ]Jnon-3- yl }
propyl ) supfopplydu] foepommizonitdile; 4- ({

giﬂ[fog‘; ;%ig%;gﬂ&?éymgtho&yettg 3)zth9 %Z(?xty- %Ea%gblcyclg'[]_’)%oﬂno %l Ipropyl } - 5
7-[2-(4- ngdpgﬁﬁ%]f@z‘ ybgnz%f? ltehyl] 9- oxa- 3, 7-di azabi cycl0[3.3.1 ]- non-3-yl

} propyl) onltrl e, 4-[(3- {
-[2-(4-f hyps- }Jpl'ﬂeﬂb(d)rbb&rz@lggﬁbkaﬂ -Rasbivy3o3. 3l hwall-glymbp§l3- 3. 1 ] - non- 3-yl

propyl )am no] benzonitrile; 10
2- { 7- [ sulfonyhbangenipiileny| ) - 2- oxoet hyl ] - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non-

%SLP??&%&Z%%&%@?‘Wr?é?’fﬂ?f}}ylbg 8%%3d - Yazgpicyelel 9 dl o1 3. 3. 1 1- non- 3-

t hoxy
(4- £ %‘gw’ﬁ’?wl Sbl%r(l)}éoe é/nllt]meg oxa- 3, 7-di azabi cycl 0[ 3. 3.1 ] non- 15

} - 2- by @ prppepexpdhaydaibk odthyd]-9bxa,7-diazabicyclo[3.3.1]-
droxy-3-[7-(tetrahydro-2H pyran- 2-yl net hyl ) - 9- oxa- 3, 7- di aza-

|
7-
e
2-
|
y
¥c| o[ 3na®- -Y]]rP@@P)@)awlfjl?iP@ﬁ@J@V”}e benzonitrile; 4-({
p
7
|
7

(2 Thy910: 3 ol reh U XL 98 T A ARRRISHS P 1 1 mon-3-

i
S(2-yg yl butyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1 )
]propg i}?{%ﬂ? ?gdr{r@g@mtrlle )4 ( { | azabi cycl o] I non

(3, 34doreiyrbbytryl2H-Pyrana-Aigtigieg abi-0 feliafadicyeIb( Adhaga 9t | -

yllethoxy }benzonitrile;
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4-(3-{7-[2-(4-fluorophenyl)-2-oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-

15 3-yl}-2-hydroxypropoxy)benzonitrile;,
4-{2-hydroxy-3-[7-(tetrahydro-2H-pyran-2-ylmethyl)-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl]propoxy }benzonitrile;
4-({3-[7-(2-fluoro-3,3-dimethylbutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl]propyl }amino)benzonitrile;

20 4-({3-[7-(2-hydroxy-3,3-dimethylbutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-
3-yl]propyl }amino)benzonitrile;
4-({3-[7-(3,3-dimethylbutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-
propyl }amino)benzonitrile;
4-({3-[7-(2-oxopropyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]propyl }-

25 amino)benzonitrile;
4-(2-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo(3.3.1]non-3-
yl}ethoxy)benzonitrile;
4-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl Jethoxy)benzonitrile;

3 4-(2-{7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-



Pregyl. woam no) benzonitrile; 4-( {

*3-[7-(2- oxopropyl) - 9-.a- 3, 7-di azabi cycl o[ 3. 3. 1] non- | Lpropyl }-- 25

am no) berwoniBtoisse; 4-(2- { P PCT/SE03/00858

7-[ 3- (4-cyanoani | i no) propyl ] -9-oxa- 3, 7-di azabi cycl o[ 3. 3.1 ] non-3- vyl

} et hoxy) benzonitrile; 4-(2- { 12

7-[ 2- (4- cyanophenoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl 0[ 3. 3.1 ] non-3- vyl

} et hoxy) benzonitrile; 30 4-(2-{

7-[ 2- (4- cyanophenoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl 0[3.3. | ]non-3 100711-1
WO WO 03/ yi PekBpifbenbba(ril§EPCT/ SE03/ 0085 12 yl } ethyl)benzonitrile; 4-

4-[7-(3 , 3-di net hyl - 2- oxobutylé 9-oxa- 3, 7-di azabi cycl 0[3.3.1 ] non-3-yl]-
butyl }behihi«3Bidemethyl-2@xpluty %W@n%%;de%szd@D& ngn-3-¥i-azabi cycl of 3. 3.
1] non-3-y ﬁgg ﬁ .- 5 benzonitrile; 2- {

7-[ 2- (4- c@lé HERB et hyl | - 9- oxa- 3, 7- di azabi cycl o[3.3.1 [non-3-yl } -

N, N-di et -3 V-diazabicyclo[3.3.1]non-3-yl]eth

7-[4-(4- H&%r[gg%gﬁéﬂox?%h%godﬁﬁt y? {7- éazgxlgyc 05 dllgcz)gbl}éz{/e(tzlog[y% 3.1 ]- non-3-yl
Ip opyi)aﬁmmahbﬁazonltrlle io 4-( {

r7’ret ﬁyf;lbe%?g%?{(]%-:clyeg}%)p ér?ox%i)e][hygl] 8)2)?@-3 77d1gtlzeﬁl§cay%io(f¥§ l?rgon-g- il} I'non-3-yl ) -
2-[7-(2,4 aobenz I) 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl]- ethoxy }
benzoni tr i 1% [a(cgta{n

7-14-(difdya t@%@@%ybh&m&%ﬂ% “oxabaz@hiayscr[833)1 ] non-3- 15

yl } propyl )am no] benzon

7-[ 2- ( 1H-mpyor3-91} pilogyl))mmrtqabe]nz@nmxla 3, 7-di azabicyclo[3.3.1 ]non-3-yl }-
propyl) anlno benzonitrile; 4- , )

7- 3- (%- bt @ngmayogumbﬁoafé&h% 0’9"1:%%-&-12&?,&9‘9&91%[2”90]]89E13a[1é'. 3.1 ]- non-3-yl
Ip ropyl)am rile;

4-{2-[7- ('Q [Eybgefnlzélg'gjgét hyl ) - 9 oxa- 3, 7-di azabi cycl o[ 3. 3. 1 ] non- 3-yl ] et hoxy}-

4-{2-[7-(2,4-difluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-

ethoxy }benzonitrile;
4-[(3-{7-[4-(difluoromethoxy)benzyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-

ts  yl}propyl)amino}benzonitrile;
4-[(3-{7-[2-(1H-pyrrol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl }-
propyl)amino]benzonitrile;
4-[(3-{7-[3-(4-bromophenyl)-3-oxopropyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl }propyl)amino]benzonitrile;

20  4-{2-[7-(2,2-difluoroethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]ethoxy}-
benzonitrile;
4-({3-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]propyl } -
amino)benzonitrile;
4-(2-{7-[2-(1H-pyrrol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl } -

25 ethoxy)benzonitrile;
4-[((28)-3-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-
diazabicyclo(3.3.1]non-3-yl}-2-hydroxypropyl)oxy]benzonitrile;
4-[((25)-2-hydroxy-3-{7-[2-(1 H-pyrrol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl } propyl)oxy]benzonitrile;

30 4—{2-[7—(3,3—dimethyl-2—oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3—yl]-



bengoniwoi le; 4-( { 3-I7-(2-phenoxyet hyl)-9-oxa-3, 7-diLazabicyclo[3.3.1

"] non-3-yl ] propyl } - 1 no) benzonitrile; 4-(2- (7-[2

1H pyr r olwh-ophidymshyl ] - 9- oxa- 3, 7-di azabi cycl 0[ 3. 3. 1 |PG)'|1 IT/SE03/0@54 § &4
et hoxy) benzonitrile; 4-[((2S)-3- { /Sﬂc ¥

7-[(2S) - 3- (4- cyanophenoxy) - 2- hydr oxyprggy! ]-9-oxa-3,7- diazabicyclo[3.3.1
] non-3-yl } -2-hydroxypropyl)oxy]benzonitrile; 4-[((2S)-2-hydroxy-3- {
7-[2-(1Hpyrrol - | -yl)ethyl]-9-oxa-3, 7-di azabi cyclo- [3.3.1 ]non-3-yl }
propyl ) oxy] benzonitrile; 30

4-{2-[7- (&h&e}dnsasphthyllonmibxobut yl)-9-oxa-3, 7- di azabi cycl 0[3.3.1 ]non-3-yl]
100711-1 WO WD 03/101956 Df' Tl SPCT/ SE03/ 00783 %% \ﬁ et hoxy }

i sopht hal &hd Filg-&4- m@_tl'(ozﬁ_yp?enyl) -2-oxoethyl]-9-oxa-3,7-diaza 1cyclo[ 1]-

}7 Eafhgiy;rﬁ?t h%)é{}%n]%r’lﬁ %orp% h%qﬁ&‘%"] 9- oxa- 3, 7-di azabi cycl0[3.3.1 ]- non-3-yl

7-[2- (1H4m(zr(mJ[zl(rHJp)y%hyly]l)e&W%Qa-Z diazaliyeloe3 81 hod-Lyl}-non-3-yl }- 5
et hoxy)i sophthalonitrile; tert-butyl 2- {

7-12- (2, %tdoWanﬁph@nmmyl)‘«et hyl ] - 9- oxa- 3, 7-di azabi cyclo- [3.3.1 ]non-3-yl }
et hyl car bamat e;

(29) - 2- anﬁeﬂobuﬁyl[zﬂ-%ézQﬁ’dfﬁé(f‘ﬂ%he?o’iﬂ?%m Yryxasd: 4ip2abieydlo a2 abi cycl o- [ 3. 3. 1
3- | tril to 4- 25) - 2- 3-
]7an (4- &ﬂﬁoﬁe){%ﬁ;ﬁ%ﬁé@r@%&t@hy” 8 oxg 3, [(éli a)za- gimcggl o[g 3.1 ] non-3-yl

propyl )wg{y(]zsﬁ%mm -Ba7(®3- d4me{hyl 2-oxobutyl)-9-oxa-3,7-diazabicyclo-[3.3.1]non-3-
3 [ 7- (3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3.1 ] non-3-yl]-

propoxy }ylimopdhexybdngonitrile3- 17 [ 2- (4-f1 uorophenyl) - 2- oxoet hyl ]
;19; oo 7 5 SeEppib c-ﬂr- 2Pzl SRR ANa 3 5. 1 1 non- 3-yl
E4pE gpfﬁéx%é}ﬁ?z gp%‘? {/;fog}/ ?1(;/ y]]begl%r;(lgll% 7-di azabi cycl 0[3.3.1 ] non-3-yl }-
-{3-[7-(3,3- dlmethyl -2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-
propoxy }benzonitrile;
4-(3-{7-[2-(4-fluorophenyl)-2-oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-

15 3-yl}propoxy)benzonitrile;
4-(3-{7-[2-(1H-pyrrol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl } -
propoxy)benzonitrile;
4-(4-{7-[2-(1H-pyrrol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl } -
butyl)benzonitrile;

20 4-{[(285)-3-(7-{2-[4-(tert-butoxy)phenoxylethyl }-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl)-2-hydroxypropylJoxy } benzonitrile;
4-[((285)-3-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethyl]-9-oxa-3,7-diaza-
bicyclo[3.3.1]non-3-yl}-2-hydroxypropyl)oxy]benzonitrile;
4-{3-[7-(imidazo[ 1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]-

25 non-3-yl]propoxy }benzonitrile;
4-{3-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]propoxy }-
benzonitrile;
4-(3-{7-[2-(3,5-dimethyl-1 H-pyrazol-1-yl)ethyl}-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }propoxy)benzonitrile;

w  4-({3-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo-



butoyl yb¥Azonitrile; 2Q 4- { [(29)-3-(7- { 2-[4-(tert-Qutoxy)phenoxy]ethyl }
*-9-o0xa-3, 7-di azabi cy - [3.3.1 ]non-3-yl)-2-hydroxy | Joxy }

benzoni t rwbe3/1d95¢ ( 2S) - 3-17- [2-(3,5-dinmethyl- | Hp ofPCTISEN3/008543 § 4
-yl )ethyl]-9-oxa-3,7-di aza- bicyclo[3.3.1 ]non-3-yl

- 2- hydr oxypropyl ) oxy] benzonitrile; 4-{ 13-[7-(i m dazo[

1, 2-a] pyridin-2-yl nethyl)-9-oxa-3, 7-di azabicyclo[3.3.1 ]- 25

non- 3-yl ] pr opoxy } benzonitrile; 4-{ 3-

7- (2- phenoxyet hyl ) -9-0 3, 7-
{)engonlptr }%Yngn%?)yl] opyl?ammo)bghiaozn?t?lllecycl 0 [3.3. 1 ]non-3-yl]propoxy }-

L St SR Rty - 021

1, 2- a] pyr%r%%ﬂ}@mbﬁ'oﬁﬁﬁnh&dxbrﬂ@ oxa- 3, 7-di azabi cycl o 100711 -1 WO WD 03/ 101956
RT/ ; PCT/ 008543 5 4 14 [3.3.1 ]non-3-yl]propyl } am no)benzonitrile;

4- ({ 3- 74(B-0- tA-FA-(rerdbtny yihpngcydsthy!:; %om-aiamzabw@p@ 31t ] non-3-yl]-

propyl } am benzqnitri (7- j 2-[4-(tert-butoxy)phenoxy] et hyl
- 9- 0¥a- ?W—ﬁb’gﬁ%ﬁ' Yo J?Fr@o‘i“r]:hL’ 5 non- 3-yl)propyl]am no) benzonitril g 4-

}
{ 2-[7-(im - |0[3.3.1
TR yl{?gfgl[ml&az}?qgg%@ﬁl 'tuplzfymswgp%)a ?7ma§cya9fsaﬁ\mm [
7-[2-(4- cym@@mﬁ@m@yl] 9- oxa- 3, 7-di azabi cycl 0[3.3.1 ]- non-3-yl }
et hyl carbamate; to 4-{[3-(7-{2-[4- éwert-buto phenoxy] et hyl

L 9- oxa- Fei-tite 2abl- Bred- @[@Oﬂlellpx}')n 6{\;

[
[
}
1,

a3 2ab1-G i HR-9xa-pr shydapisyelpbhdl -} benzonitril e;

i et -1H pyrazol - |-yl)ethyl]-9-oxa-3, 7-di azabi cycl o-
3.3.1 ] n‘H’r’i’ %y&)pﬂﬁylcgfw suI fonyl ] benzonitrile; 4-(13-
7-

Ony f{{)eﬁ; % Xrlt)bua)x%i?zeﬁox@;gh?ﬂ@b@?b%&a@cyéloﬂ@@]’ 3-yl']- 15 propyl

Il e;
]pyrmmygpwpmmwny} 1Bempoaitdle7- di azabicyc to [3.3.1 ]-

4-[(3-{7-[2-(3,5-dimethyl-1 H-pyrazol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo-

2
I
-a

[3.3.1]non-3-yl }propyl)sulfonyl}benzonitrile;
4-({3-[7-(2,4-difluorobenzyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]-

15 propyl }sulfonyl)benzonitrile;
4-{2-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]-
non-3-yl]ethoxy }isophthalonitrile;
4-[2-(7-{2-[4-(tert-butoxy)phenoxy]ethyl }-9-oxa-3,7-diazabicyclo[3.3.1}-
non-3-yl)ethoxy]isophthalonitrile;

20 4—(2—{7-[2-(3,5-dimethy1-lH-pyrazol-1-yl)g:thyl]-9-0xa—3,7-diazabicyclo-
[3.3.1]non-3-yl}ethoxy)isophthalonitrile;
4-(4-{7-[2-(1H-imidazol-4-yl)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl }butyl)benzonitrile;
4-{4-[7-(imidazo[1,2-a]pyridin-2-ylmethyl)-9-oxa-3,7-diazabicyclo[3.3.1]-

25 non-3-yl]butyl}benzonitrile;
4-{4-[7-(2-phenoxyethyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-yl]butyl } -
benzonitrile;
4-(4-{7-[2-(3,5-dimethyl-1H-pyrazol-1-yl)ethyl]-9-oxa-3,7-diazabicyclo-
[3.3.1]non-3-yl }butyl)benzonitrile;



nof78-yWPet hoxy } isophthalonitrile; 4-[2-(7- {
*2-[4- (tert-butoxy) pheéxy] ethyl } -9-oxa-3,7-di azabi §! %[ 3.3.1 l-a 5 4
non- 3- yl )wbheayisssopht nal onitrile: 20 PCT/ SEpcr/seosoosss®
4-(2-{7-[2-(3,5-di met hyl - 1H pyrazol -1 -yl )ethyl]-9-oxa-3, 7-di azabi cycl o-
[3.3.1 ]non-3-yl }ethoxy)isophthal onitrlisle; 4-(4- {

7-12-(1H i m dazol -4-yl ) et hyl ]-9-oxa-3, 7-di azabi cycl o[ 3. 3.1 ] non-3- vyl
}butyl)benzonitrile; 4- { 4-[7-(imdazo [1 , 2-4a]

ﬁglr.ll_ gl_ 3| ]2 %ﬁ-%i%ﬁké—@%ﬂ&ﬁ f?gygr;ol7idicrillyii)Iz)ffilebnly(l:])ét(fmly?}—é—:();'xz:?—'ii,17-cliazabi205yclo-[3.3.1]non-3_
4-{4-[7- (25 -9-oxa- 3, 7-di azabi cycl 0[ 3. 3.1 ] non-3-yl]butyl }-
benzoni t rﬁ?@gfo}%%%‘%mb}ITZ (3,5-dinethyl-1 H pyrazol - |

- y| ) et hyl4-¢9¢pxa(Bhyddk parrhy16-2co@etHyB-Bota-B Tadlazabidyclb[R3it khobenzoni tri | e;
100711-1 WO WO 03/101956 P R SEPCT/ SE03/ 00854~ 15 4-[3-(7- {

2- 0X0- 2- [Y}gropeyybesizpuiitnig] ) phenyl ] et hyl } -9-oxa-3, 7-di azabicyclo-[3.3.1
] non- 3- vyl

72 (- WU b B eekbgr e ke 3T e B E: 1 ) non-3- 1

}7pE gp?zybgf%?%@%/n:@mﬁggog?h§/I ]-9-oxa-3, 7-di azabi cycl 0[ 3. 3.1 ]-non-3- vyl

}  pr opoxyj-penzZoeni4-fiettix ygheh$t){2-oxoethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-non-3-
7-[ 2- (4-met hoxyphenyl ) - 2- oxoet hyl ] - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1 ]-non-3- "yl
} pr opoxyy)l beapown)benzeitrils; ( 3-

{
azabi syelbis B e RS B s > T e
[ L2 07 SShO PIGR foPRMABh)  0xo 5. 7-8 vt oyl o-(3.3.3
7- [ 2- ox0-L2¢X-B7-0%2,8-dmethypté xR InethplethyxRax 13, 8-didzpbickhylb](3 3- Iduen-3; 7-
di azabicyclo [3.3.1 ]non-3-yl } propoxy)benzonitrile; 15 tert-butyl 2- {
7- [ 3- (4- oy betbphebraenigilepyl | - 9- oxa- 3, 7- di azabi cycl o[ 3. 3.1 ]-non- 3-
4-(3-{7-[2-0x0-2-(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)ethyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl } propoxy)benzonitrile;
15 tert-butyl 2-{7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]-non-3-
yl}ethylcarbamate;
N-(tert-butyl)-N'-(2-{ 7-[3-(4-cyanophenoxy)propyl]-9-oxa-3,7-diazabi-cyclo[3.3.1]non-3-
yl}ethyl)urea;
tert-butyl 2-({7-[2-(4-cyanophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-non-3-
20 yl}methyl)-1-pyrrolidinecarboxylate;
4-{ [3-(7-benzyl-9-oxa-3,7-diazabicyclo{3.3.1]non-3-yl)propyl]lamino } -benzonitrile;
4-[(3-{7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo[3.3.1]non-3-
yl}propyl)amino]benzonitrile;
tert-butyl 2-{7-[2-(4-nitrophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-
25 non-3-yl}ethylcarbamate (m/z = 437),
tert-butyl 2-[7-(2-{4-[(methylsulfonyl)amino]phenoxy }ethyl)-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl]ethylcarbamate;
tert-butyl 2-{7-[2-(4-aminophenoxy)ethyl]-9-oxa-3,7-diazabicyclo[3.3.1]-

non-3-yl}ethylcarbamate;




yl 10971t WQI car banat e; (tert-butyl)-N-(2- {

*7-[ 3- (4- cyanophenoxy) pyl ] -9-oxa- 3, 7-di azabi - cyﬁc;&é ]n.on. > --y[l }
et hyl ) ur eap oBaowsbout yl  2- ({ PCT/SE03/00854

7-[ 2- (4- cyanophenoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl 0[3.3.1 ]-non-3- 20 yl }
met hyl ) - 1- pyrrol i di necarboxyl ate; 4-1 16

[ 3-(7-benzyl - 9- oxa- 3, 7-di azabi cycl o[ 3. 3.1 ] non-3-yl ) propyl]am no
}-benzonitrile;, 4-[(3- {

7-[3-(4-cyanoani | i no) prop -di azabi cyclo[3.3.1 ]non-3 vyl

} propyl) a‘fv“r‘ﬂr?’o 7- @é‘ﬁ‘zﬂﬁiﬂf%ﬁ/)eg O’E‘b?ﬂ %e&ayicygloﬁ Db hiTpropgn)]

7-12-(4 n thyl]-9-oxa-3, 7-diazabicyclo [3.3.1 ]- 25 non-3-yl
}ethylcarIﬁ&gﬁgﬁ%ﬁ?¥h§(£37); tert-butyl 2-[7-(2-14- [(nmethyl sul fonyl)am no]
phenoxy }4-et3api-(3,3-8imaotAylR-xoblityd - 8ixa3¢1-Giak dbidiclo[3 3aMnar-34 | et hyl car bamat e;
tert-butyl 2-{ 7-[2-(4-am nophenoxy)ethyl]-9-oxa-3, 7-di azabicyclo[3.3.1 ]-
non- 3-vyl )}lhtrhwlwnmm@amlﬂeonl | WD -P 4 WD 03/101956 0 PC E

ia 5'5{183%03{ !8? ggﬁf]é?)m_pgaﬁé é@ﬂg ,[] la?rﬁzllcfegtruya},‘l& ac epta%le derlvatne}ezsaot%ltge}/ clo[3.3.1
3-[7-(3, s ﬂB%hHQ’ lag %eﬁ’ﬁ%%tlgtwb)m% “?m?lefi rﬁﬁ@%&eé féh%oég&e&ﬂgé‘ur?erof

yl ] propyl 0} am no enzam I'1 st o corrpoun s and 1 ncluding

phar maceutjagal3i\of dcoanizgobe, derivatives of the conpounds as defined in WO

01/28992 will hereinafter be referred to as a conpound of C aim 34 of WO
01/ 28992. PCT/ SE02/ 00724 di scl oses nodified rel ease formul ati ons of the

fol | ow 0 whi h : bed 992
3173, G REEHDO734 Bislbtiyod BRIt PG e B bfs e oot |
Y1 Propyly hicREld WsBERA0R WO 01238962 O

(a) 4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-

yl]propyl}amino)benzonitrile:

Wl X
v

NC

which compound is referred to hereinafter as Compound A. Compound A is specifically
disclosed in WO 01/28992 both in the form of the free base and in the form of a

benzenesulphonate salt;



N NONC! We5 whi ch conpgund is referred to hereinafter Conpound A
"Conpound A is specifi ly disclosed in WO 01/ 2899? SFiM t He 0f 8ronlpf
the free wavg/ierdds i n the formof a benzenesul phonat e sal PCTHEOFABSL WO
SEna' n nR 54 WO 03/101956 PCT/ SE03/00854 17 (b) tert-butyl 2-{

7-[ 3-(4-cyanoani |l i no) propyl ]-9-oxa-3, 7-1di azabi cyclo-[3.3.1 ]non-3 yl
}ethylcarbamate: OuO NF ~H NC5in the formof the free base, which
conmpound is referred to hereinafter as Conpound B; (c) tert-butyl
2-{7-[4-(4- cyanophenyél ) butyl ]-9-o0xa-3, 7-di azabi cycl o-[ 3. 3. 1] non- 3 vyl

} et hyl car (Pasgat-Butyl 247 d3-(krapenaveiling)rrary 1§-8rovp o 7-ileati¢ysto-Bad énophi-ch
conpound il? helfcerged to hereinafter as Conpound C, and 15 100711-1 WO
PR's; -- -1IERYCHBRE9 101956  CT/ SE03/ 00854

NC
in the form of the free base, which compound is referred to hereinafter as Compound B;

(c) tert-butyl 2-{7-[4-(4-cyanophenyl)butyl]-9-oxa-3,7-diazabicyclo-[3.3.1]non-3-

yl}ethylcarbamate:

NC

in the form of the free base, which compound is referred to hereinafter as Compound C;

and



181007i¢H) WPer t - but yl  2-

(7-1(25)-3-(4- cyanoph‘)xy) - 2- hydr oxypropyl ] - 9- oxa- ﬁa Sgazabl syclo3, 3.1
] non- 3- ylwp ostimpbc ar bamate: O HO NN K o NC5 in f (SE03/60854 g
base, which conpound is referred to hereinafter as Conpound D. Current
drug therapies for AF include antiarryht8hm c drugs, adm nistered with a
viewto re-establishing and naintaining a normal heartbeat or to
controlling heart rate, and to anticoagul ant and/ or thronbol ytic drugs,
adm nistered with a view to preventing thronboenbolism and/ or cerebral

st r oke. C@égﬁﬂ‘r tRutyre-i & [Q2I§é’3r(és“tYF"ﬂoﬁbFn%Y&'@rﬁﬂd&Mﬁ’émYHs -8f2-drzymati c

reactions RS in this series of reactions is the
conver5|o%a% $%&ﬂ§a %%&ngﬁéﬁnﬁ % to the 15 active enzyme thromnbin
Thrombin is known to play a central role in coagulation. It activates
platelets, leading to platelet aggregation, converts fibrinogen into
fibrin nmononers, which polynerisel spontaneously into fibrin polyners, and
activates factor Xl I, which.i r—cr osslinks the 20 polyners to form

i nsoluble fibrin. Further activates factor V and factor VI

| eading to a "positive fegdback” generat)on of thrﬁr‘oi n from prothronbin.
00

100711-1 WO ST/ SEO3i 054 WO 03/ 101958 PCT/ SEO03 85 19 International
pat ent applicati odQWO 07/ 44145 di scl oses tNa_ garbic /JJNJB i ng conpounds of
formula 0 Rar-Y R3 B
@)
NC

in the form of the free base, which compound is referred to hereinafter as Compound D.

Current drug therapies for AF include antiarryhthmic drugs, administered with a view to
re-establishing and maintaining a normal heartbeat or to controlling heart rate, and
10 anticoagulant and/or thrombolytic drugs, administered with a view to preventing

thromboembolism and/or cerebral stroke.

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

15 active enzyme thrombin.

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

platelet aggregation, converts fibrinogen into fibrin monomers, which polymerise

spontaneously into fibrin polymers, and activates factor XIII, which in turn crosslinks the
20  polymers to form insoluble fibrin. Furthermore, thrombin activates factor V and factor VIII

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



R OOR21W® wherein Ra_represents -OH or -CH20H, Rl represents at | east one
*opti pnal halo substit t; R2 represents one or two SEWtXy 0 0 8
substi t uewbD3/101986 al kyl parts of which substituents are traTISEeSBBEYES
substituted with one or nore fluoro substituents (i.e. R2 represents one or
two fluoroal koxy(Cl-3) groups); Y reprBsents -CH2- or -(CH2)2-; and R3
represents a structural fragnment of fornmula I(i) or I(ii): N X= X 2 NH
NH2 X3 X4 NH2 R4 (i) I(ii) 15 wherein R4 represents H or one or nore
fluoro substituents; and gne or_two of X, X2, X3 and X4 represent -N and
the ot her fit¢rapqnebpgtent applicatiog WP (/4 4» disclosssi BupmhinaaRibHngRomPaRRds at i ve
t her eof ig ﬁ)lrrﬁhfy 1. Such conpounds are hereinafter referred to as a
conmpound o? claim1l in WO 02/44145. Cdaim 20 of WD 02/ 44145 di scl oses the
foll owi ng conpounds: 100711-1 WO (r nn nn Qc 1. WD 03/101956 RT/

PCT/ SE03/ 00854 7 @0 Ph(3-d ) (5-0CHF2)-(R) CH OH) C(O - Aze- Pab;

Ph(3-0 ) (5- OCE3) - (JR) GHYOH) C( O - Aze- Pab:
Ph(3-Q ) (5- gél‘(-l CH2OH) O( O - Aze- Pab:
Ph(3- Q) (5- OCF3)[- (S) CH OOl C(O) -Aze- Pab;
R1 N—R |
0]

R2

wherein

R? represents -OH or -CH,OH;

R! represents at least one optional halo substituent;

R? represents one or two C_3 alkoxy substituents, the alkyl parts of which substituents are
10 themselves substituted with one or more fluoro substituents (i.e. R represents one or two

fluoroalkoxy(C;.3) groups);

Y represents -CH;- or -(CHb»),-; and

R® represents a structural fragment of formula I(i) or I(ii):

NH X1=X2 NH
\ /> 2
NH, X3 %4 NH,
R4

1(i) I(ii)
wherein
R’ represents H or one or more fluoro substituents; and
one or two of X;, X, X3 and X, represent -N- and the others represent
-CH-,
20 or a pharmaceutically-acceptable derivative thereof in claim 1. Such compounds are

hereinafter referred to as a compound of claim 1 in WO 02/44145.

Claim 20 of WO 02/44145 discloses the following compounds:



5 Rof181 @WOHF2) - (R) CH( - CO Aze- Pab; Ph(3-0CF3)-(R)CH G—l)-COAze Pab
*Ph(3- 0 ) (5- OCH2CF3) - ( ( OH) C( O) - Aze- Pab; [ o o 354
Ph(3- d ) (Wo@GHRE-2) - (R) CH( OH) C( O) - Aze- Pab; 'PCT/SE03/00854
Ph(3- C1) (5- OCH2F) - (R) CH( OH) C( O) - Aze- Pab; to

Ph(3-d ) (5- OCH2CH2F) - ( R) CH( OH) C( O) - Aze-Fgab;

Ph(3- O ) (5- OCH( CH2F) 2) - ( R) CH( OH) C( O) - Aze- Pab;

Ph(3-F) (5-OCHF2) - (R) CH(OH) C( O - Aze- Pab

(5. b ) NG R OB YEHOR CBERaRID:, | s.a

5 CCHF2) - PROCHGHDCEO) AL Db Pt 3 B3 R
5- OCHFzg %&%@%@é@) @é%@%ﬁ@%ﬁ 282 Bi:: i giyni/l’); (Phi3-’c|,
5- OCHF2) - piRsGH @Eb)@ﬁg)(ﬁ@ﬁ(@a?m)cﬁb) -A2B(@bC

5- OCHF2) - ( R) CH Aze-Pab(2, 6-di F);: 20 Ph(3-0,

s meRadbaa s ) |

Ph( 3- O )(Qh@{ﬁ%) (@%{?@%8‘ 56 Pab( OEt ) -

2 g) amgomeymemmoa .

Ph(3- O ) ( Bb@et %dy%ﬁ%&&b‘)@ﬂi‘é Dafhgeckay) -

R
e e—

Ph(3-d ) (5- @? R@iﬁgﬁgmpﬁ?i ngg%gcgu) %0711 1)V\D WD 03/ 101956 PCT/
SG U3 / 03Ph(@d$it)(550¢HzEIk(R)CH(OH)C(O) -Aze-Pab;

Ph(3-Br)(5-OCHF;)-(R)CH(OH)C(O)-Aze-Pab;

15 Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Pro-Pab;

Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0O)-Aze-NH-CH,-((2-amidino)-5-pyridinyl);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0O)-Aze-NH-CH,-((5-amidino)-2-pyrimidinyl);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(3-F);

Ph(3-Cl, 5-OCHF;)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF);

20  Ph(3-Cl, 5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(2,5-diF).
Ph(3-Cl)(5-OCHE,)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OEt);
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OnPr);
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OiPr);

25  Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OcBu),
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OH),
Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(COOcPentyl);
Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(Z);
Ph(3-C1)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OMe);

30 Ph(3-Cl)(5-OCF3)-(R)CH(OH)C(0)-Aze-Pab(OCH;-3-(5-Me-isoxazole));
Ph(3-Cl1)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab(OCH,-3-pyridine);
Ph(3-C1)(5-OCF;)-(RYCH(OH)C(O)-Aze-Pab(OiBu);



Ph168rCLwh- OCF3) - ( R) CH(OH) C( O) - Aze- Pab( CEt ) ;

'PE(3 a ) (5-OCF3) - (R - Aze- Pab( 0Bn) ;
SO R TN G N IS ) PO/ W s 4
Ph(3-d ) (5- - Aze- Pab(£CH2CH20Ph( 3- CF3) ) ;

Ph(3-d ) (5- -Aze-Pab(0Bn(4-d));

Ph(3-d ) (5- - Aze- Pab( OBn(3- MeO)) ;

AR gemmpanl L)

Eﬂ(gg (Bh(GGFB()S-@RFQHMGI){@ CCQ)eARaBi(mI)&lheptyl)

(. & ) PGB RN G %@g@@@@)

3G AR aenac e,

Ph(3- G ) ( Ba@eFX f})(@gﬁ%&}%@y OPh(3-CF5));

R R

Eh(o?éH ngH(F Bh (@&t h3) O CRY) G CH G S (OHzezePRdn( OBR)3-MePh); 3- O |

2-(RCHC]—I) Aze-Pabh(OH) ;. 20 Ph(3-d,
5 %énga%gj(ﬁ@@ﬁp&&%ﬁm@%@qﬁw(@ﬁe@(%»
5- OCHF2) - %g @?@%@ migﬁt %CZP%§E%y am di no) - 5- pyri di nyl ) ;
Ph(3- @, Ph(3-Cl)(5-OCF3)- (R)CH(OH)C(O) Aze Pab(O-4-heptyl);

5- OCHF2 i - 2- i mdi ;
R i e R et AR T R R AL
5- OCHF2) p B%P%@%FMQ)@HMQ)@{(W&%(%M&UCh conpounds and

pharmaceutical ['y-acceptabl e derivatives of these conpounds are hereinafter
referred Po3aE)@- @GH]»GHHQD -@CH(QHIE @) -Aze-Red(OMed4145. The fol | owi ng

] T e
Ph(3- & ) (Bh@@H3)oCR)CHISHRGCA 0 U dpea RaP{20Mdj F) (OVve) ;
Ph(3-Cl)(5-OCH(CH;F),)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-F)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-Br)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-Cl, 5-OCH,CHF,)-(R)CH(OH)C(O)-Aze-Pab(OH);
20  Ph(3-Cl, 5-OCH,CH,F)-(R)CH(OH)C(O)-Aze-Pab(OH);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Pro-Pab(OMe),
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0O)-Aze-NH-CH,-((2-methoxy-amidino)-5-pyridinyl);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Aze-NH-CH,-((5-methoxy-amidino)-2-pyrimidinyl);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(OMe); or
25 Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,5-diF)(OMe).

Such compounds and pharmaceutically-acceptable derivatives of these compounds are

hereinafter referred to as a compound of claim 20 in WO 02/44145.

The following compounds represent sub-set 1 of the compounds of claim 20 of WO
30 02/44145:

Ph(3-Cl1)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab(OMe),

Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(0)-(S)Aze-Pab(2,6-diF)(OMe);



10Q#AlLi wd WO WO 03/ 1 ggs V 1/ PCT/ SE03/ 008541 22
)

*Ph(3- O ) (5- OCH2CH2F) - (OH) C(O) - (S) Aze- Pab( OMe) ; Mc___ - - A
Ph( 3-d ) (Wo@sHkRf6 ( R) CH(OH) C(O) - ( S) Aze- Pab; ‘ / “PCT/SE03/00854' 54
Ph(3-d ) (5-0CHF2) - (RICH(OH) C( O - (S) Aze- Pab( OH) ;

Ph(3-d)(5-0CHF2)- (R CH(OH) C(O) - (S) Aze-Bab(2,6-diF); 5

Ph(3-d ) (5- OCH2CH2F) - (R (O—|)C(O) (S) Aze- Pab; or, -

Ph(3-d ) (5- OCH2CH2F) - (R) CH( OH) C( O) - (S)Aze Pab(C]—l) The foll owi ng conmpounds

30 ) (B i) O e B AT OND) (e - o

Ph(3-9) (Bh(@@lzmemommeummm@w%%a@ab( gve% | or

ropr esent PRG0S T IREHOMGIMET B BP0 of o' 03 datds
P3O (n@RRIOCRIOHSHROAC(S) SRR COELF) (V). 15 Combi nat i ons

of a conpound from any one of sets 1, and a conpound A, B, C
or Dare Bla(Bt(El()(lSF@@H@@M)d&)CHf@Haﬁ(Q)Hé)Mﬂe&@nPr| nvention. The term

"phar maceyt i,cal l.y b 2/ 44145 includes 20
phar maceu#li'@ (?1 {§ %@@é@é@f@gﬂﬁhﬁ?@)g@?@z& d b!@d‘?t ion salts). In WD
02/ 44145 pRafoIRGAY ddtdiduid feprRE@BLE setey of\tas torspountis obetpioUDOSf BFOf or mul a |
al so include "protected" derivatives, and/or conpounds that act as

prodr ugs, 08f#41drpounds of formula I. 25 Conmpounds that may act as prodrugs

of corrpoulgﬁjé (915(1_5{ @{;ﬁgaa(ggchl@f{ ERY)- @?AMH(?@‘%QF)(ON@)“O'E conpounds of

formul a |4a,
10 Ph(3-Cl)(5-OCH,CH;F)-(R)CH(OH)C(O)-(S)Aze-Pab(OMe) ; or

Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-(S)Aze-Pab.
The following compound represent sub-set 3 of the compounds of claim 20 of WO

02/44145: 4
Ph(3-CI)(5-OCHEy)-(R)CH(OH)C(O)-(S)Aze-Pab(2,6-diF)(OMe).

Combinations of a compound from any one of sub-sets 1, 2 and 3 and a compound A, B,

C or D are particular combinations of the present invention.

The term “pharmaceutically-acceptable derivatives” in WO 02/44145 includes

20  pharmaceutically-acceptable salts (e.g. acid addition salts).
In WO 02/44145 pharmaceutically acceptable derivatives of compounds of formula I also
include “‘protected” derivatives, and/or compounds that act as prodrugs, of compounds of

formula I.

25 Compounds that may act as prodrugs of compounds of formula I that may be mentioned

include compounds of formula Ia,



R2,0d00Q7¥d-1 WO WD 03/101956 Pt/ 44' CT/ SE03/ 00854 5 23 wherein R3a
‘represents a structur fragnment of formula I(iii) o , ie/_):, - N -.F%%~ X2
N-R5 X XyvoNBiaond86 X4 NH2 R4 1(iii) 1(iv) 5 wherei /r@p?rrmmms lbr
C(OOR7; R6 represents H, C1-10 al kyl, Cl1-3 alkylaryl or Cl-3 al kyl oxyaryl
(the alkyl parts of which latter two groups are optionally interrupted by
one or nore oxygen atons, and the aryl parts of which |atter two groups
are optionally substituted by one or nore substituents to selected from
hal o, phenyl, nethyl or nethoxy, which latter three groups are al so
optionally substituted by one or nore hal o substituents); R7 represents
Cl. 10 al kwhereithR¥ hepredensra syruotpalifsgoreni afffatthylailGiiesrrllipted by one or nore
oxygen atons), or Cl-3 al kylaryl or Cl1-3 al kyl oxyaryl (the al kyl parts of
which latter two groups are optionally interrupted by one or nore oxygen

atons, and the aryl partl\js__ﬁfs whi ch 15, ]l atfter \Lﬁqgroups are optionally
substi t ut ed gby or npre substitsueptd ¥el egf'ed ' from hal o, phenyl, nethyl
or net hox F ATTar three am optionally substituted by
one or nore hakeg—%ubst NHients); and Yax Rl, {3, Y, R4, X1, X2, X3 and X4
are as hereinbefore definéd, and phar?fmé’euti cafl y-acceptabl e derivatives
thereof. 20 The tg¥ m "pharnaceutical | y-acceptabl e derivatives" of conpounds
of formula la includes pharmaceutically-acceptable salts (e.g. acid
addition salts). [hig wavy |ines on thel(lgpnds in the fragments of formulae
I(iii) and 1(iv) signify the bond 25 positions of the fragnents. In
particul ar, conpounds of the invention are potent inhibitors of thronbin

el ther aswﬁgrgﬂl R’ represents OR® or C(O)OR’;
RS represents H, C.jo alkyl, C,3 alkylaryl or C;3 alkyloxyaryl (the alkyl parts of which

latter two groups are optionally interrupted by one or more oxygen atoms, and the aryl
parts of which latter two groups are optionally substituted by one or more substituents
10 selected from halo, phenyl, methyl or methoxy, which latter three groups are also
optionally substituted by one or more halo substituents);
R’ represents C,.1o alkyl (which latter group is optionally interrupted by one or more
oxygen atoms), or Cy.3 alkylaryl or C;.3 alkyloxyaryl (the alkyl parts of which latter two
groups are optionally interrupted by one or more oxygen atoms, and the aryl parts of which
15 latter two groups are optionally substituted by one or more substituents selected from halo,
phenyl, methyl or methoxy, which latter three groups are also optionally substituted by one
or more halo substituents); and
R% R',R% Y, R, X, X,, X3 and X, are as hereinbefore defined,
and pharmaceutically-acceptable derivatives thereof.
20
The term ‘“pharmaceutically-acceptable derivatives” of compounds of formula Ia includes

pharmaceutically-acceptable salts (e.g. acid addition salts).

The wavy lines on the bonds in the fragments of formulae I(iii) and I(iv) signify the bond

25 positions of the fragments.

In particular, compounds of the invention are potent inhibitors of thrombin either as such

and/or (e.g. in the case of prodrugs), are metabolised following administration to form



radmpnistration to for.100711- 1 WO WD 03/101956 Pt / SE03/ 008541 5 4
24 pot erwoioahotse ors of thronmbin, for exanple as Sremsmes/omsedh ign
the tests described below. By "prodrug of a thronmbin inhibitor”, we

i ncl ude conpounds that forma thronmbin,,5 inhibitor, in an

experinental | y-detectabl e anount, and wthin a predetermned tine (e.g.
about 1 hour), following oral or parenteral adm nistration (see, for

exanpl e, Test .E below). ,or. .alternativel f.ol | ow j i i

presence %‘g‘“}tilg%‘gﬁpﬁsc%fc}gf)o%bén’(ttgég’,(ar%\%lF asél;l(aé'n% %ejmcirgg? de?;qﬂgﬁ%%gg dfgcr \%ever,
it is esthpgi@yed that only 40% of patients with AF who shoul d benefit from
anti coagul ant therapy do so, owing to the risks associated with existing
treatnments.. This also includes patients whose anti coagul ant therapy is in
combi nat | g ‘@l‘réc{}uga&fd% Wi P TnnibROPC W G c&ﬂﬁéﬂnﬁé"t%\at tqmPar dhkGhbiar . of
the currently-avarlable oral anticoagulants, warfarin (a vitamn K

ant agoni sihphibexaf,rinem édperimestallpidefebmbldi amgounanahdt Wwithinee prefletermined) wiere (el

| aboratory control. Vitamin K antagonjsts al so denonstrate a,.not gle risk
of i nt er sbopbh oD follgyHig oral QIR STA LA A HAFRILHES. Tor SO IESt RAEIoH) ¢
rich in Vit aa%f?xaﬁvel?,n@oﬁ&ﬁk% iHSaribEAH! heSpraRkt Qi AerOfnid-BRMRAL (88t Fo?

bl ood coagul ati on status. dication containing acetylsalicylic acid (an
ant i pl at edxatnphgdiest)G dklow)carries the ri sk of bleeding. Blood coagulation
is the key process involved in both haenostasis (i.e. the prevention of

bl ood 20 | oss from a damaged vessel) and thronbosis (i.e. the formation of
a blood clot in a blood vessel, sonetinmes |eading to vessel obstruction).
Ther eior endowevea, inesedtimatedaha onlyi 409 ob pat@htsawitaAFi vehra dhptildniepefdr figmand an

anti-coagul ant drug that has fewer side-effects than existing therapies
and wi || 0HeeREu thorpy A0S 0p PWHIEHR the risks a&??ﬁ’d"iteﬁla‘i“iﬂb?f“?twga“%‘i“a%ﬁ 'g@tscent age

of AF patients . i rhidit . npr j I}t hi -1 ent
ar oup. " Nl Enehe b SR tr RN KR s b Aplodon bitp chabo RRIGEN
adm ni st r@leb@taPér GhenEQNP aH Partiehlag, | oAitie durtentlYVay A PbfAdrdbanitidogpdngd)ct i on wi t h
a conpound as defined in 30 claim1l of WO 01/28992. Surprisingly, the

admi ni st radrfaim @fvijaosn Ksantdgoaisteatriesdhd nek ofiblessing, ged the naedfopéegeent

beneficial effects. N . . . .
ts  laboratory control. Vitamin K antagonists also demonstrate a notable risk of interaction

angéef, (& 9. in the case of prodrugs), are nmetaboli sei fol | ow ng

with other drugs and certain foods, e.g. those that are rich in Vitamin K, and their use
requires monitoring of the patient’s blood coagulation status. Medication containing
acetylsalicylic acid (an antiplatelet agent) also carries the risk of bleeding. Blood
coagulation is the key process involved in both haemostasis (i.e. the prevention of blood
20  loss from a damaged vessel) and thrombosis (i.e. the formation of a blood clot in a blood

vessel, sometimes leading to vessel obstruction).

There remains a need for a combination of an antiarrhythmic drug and an anti-coagulant
drug that has fewer side-effects than existing therapies and will encourage the use of such a
25 combination in a higher percentage of AF patients, thus reducing morbidity and mortality

in this patient group.

None of the above-mentioned documents disclose or suggest the administration of a
compound of claim 1 in WO 02/44145 in conjunction with a compound as defined in
30 claim 1 of WO 01/28992. Surprisingly, the administration of just such a combination

gives rise to unexpected, beneficial effects.



10Q#A L koWO WO 03/101956 PCT/ SEPCT/ SE03/ 008545 y 5 Disclosure of the
‘I nvention According t first aspect of the inventi there is provided a
conbi nat i wo Brotset conprising : (1) a conpound PQ;WISEPerSEOmOASAS 4

02/ 44145; and (2) a conmpound as defined in claim1l WO 01/28992. to
According to a second aspect of the inwgntion there is provided a

conbi nation product conprising : (1) a conpound of claim20 in WD

02/ 44145; and (2) a conpound of C aim 34 of WD 01/28992. 15 According to
a third aspect of the invention there is provided a conbination product
conprising : (1) a conmpound of claim20 in WO 02/44145; and 20 (2) (a)
4-({3-[7-(3, 3-di met hyl - 2- oxobutyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-
yl]prople}scl@ﬁmrn@)‘HmnIp@mttqm le: O NNO ate' NC 100711-1 WO WO
03/101956 f ! S PCT/ SE03/00854_ 5 26 which conpound is referred to

herei nafter as Conpound A or a pharnmaceutically- acceptable salt thereof;

or ( b) t eAEcot?&ﬁlg ko 2 Tirdt aspect of the mventlon there is provided a combination product
7-[3-(4- cyanoan I'1 no) propyl ]-9-oxa-3, 7-di azabi cycl o-[3. 3.1 Jnon- 3-

5 comprising :

(1) a compound of claim 1 in WO 02/44145;

and

(2) a compound as defined in claim 1 of WO 01/28992 .

o According to a second aspect of the invention there is provided a combination product
comprising :
(1) a compound of claim 20 in WO 02/44145;

and

(2) a compound of Claim 34 of WO 01/28992.

According to a third aspect of the invention there is provided a combination product
comprising :
(1) a compound of claim 20 in WO 02/44145;
and |
20 (2) (a)4-({3-[7-(3,3-dimethyl-2-oxobutyl)-9-oxa-3,7-diazabicyclo[3.3.1]non-3-

yl]propy! }amino)benzonitrile:

NC



"conpound is referred herei nafter as Conpound B o - -~
phar macewoOmahbsaccept abl e salt thereof; or (c) te §¢CTBEO?{/00854

7-[ 4- (4-cyanophenyl ) butyl ] - 9-oxa- 3, 7- dlazablcyclo- [3.3.1 ]non - 3 - yl }

et hyl carbamate: O O N N~~NA H NC 15 700711-1 WO WO 03/ 101956

PCT/ SE03/ 00854 Stuff uuo54 PGI/ 27 in the formof the free base, which

conpound is referred to hereinafter as Conpound C or a

pharmaceutical |l y-acceptabl e salt thereof; or (d) tert-butyl 2- {

7-[(2S) - 3- (4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9- oxa- 3, 7- di azabi cycl 0[3.3.1

non-3-yl }ethylcarbamate: 5 O O, HO N .
| Y ;nch c%mpound is referred to hereinafter as léompound A.or a pharmaceutically-

5 wb71}1 @bhyl carbamate: ., OO NH N NC in the form g the free base, which

acceptable salt thereof; or
(b) tert-butyl 2-{ 7-[3-(4-cyanoanilino)propyl]-9-oxa-3,7-diazabicyclo-[3.3.1]non-3-

s yl}jethylcarbamate:

NC

in the form of the free base, which compound is referred to hereinafter as Compound B or
10 apharmaceutically-acceptable salt thereof; or
(c) tert-butyl 2-{7-[4-(4-cyanophenyl)butyl]-9-oxa-3,7-diazabicyclo-[3.3.1]non-3-

yl}ethylcarbamate:

NC



"Compound D or a phar eutically-acceptable salt th of ; to wherein each
of conponwotes/10p6 and (2) is fornulated in adm xturerp i PET/SE03/00854 A
phar maceuti cal | y-accept abl e adj uvant, diluent or ca rm SETHE TcBrlith 3 fon
product according to the invention prowydes for the adm nistration of a
conpound of claim1 in WD 02/44145 or a conpound of claim20 in WO 02/44145
15 in conjunction with (1) a conpound as defined in claim1 of WD 01/28992
or (2) a conpound of Caim34 of WD 01/28992 or (3) Compound A or B or C
or D (or inphaformoefuhé frad baseawhepicaimpeursiik referr¢rbiodstdinafends FampobndCloe
presented either as separate formnulations, wherein at |east one of those

f or nul at i dRRarE@egMticalbsaccep@hlsaldhessofcptaim | in WO 02/ 44145 or a conpound

of claim in d or .SBS.20. £%) a conpound as
def i ned iﬁgcﬁeé’r?\’/ﬁ%%iﬁ%ggi%%g@%fg&?‘% GRS LR A 34 of WD
01/28992 git,; g RR¢NY. 14 dAL3-Bl jREhyfeafantdtd: Or phar maceuti cal | y-acceptabl e salts
thereof), or may be presented (i.e. formulated) as a conbi ned preparation
(i.e. presented as a single 100711-1 WO CP nnnn OGi. W 03/101956 /
PCT/ SE03/ 00854 J 'T 28 fornul atin including a compound of claim1l in WO
02/ 44145 or a conmpound of claimP0 in WO 02/44145 and (1) a conpound as
defined in claiml1l of WOO 899 ) a conpound of Caim 34 of WO
01/ 28992 or (3) Conpound D (or pharmaceutical |l y-acceptabl e
salts thereof)). 5 Thus,/there is furtRgr provide@d (1) a pharnaceutical
formul ati on including agonpound of claimad in WO (2/ 44145 or a conpound
of claim20 in WO'Q2/ 44445 or a phar maceut Mreat TYyyec e derivative 10
t hereof, and (1) a ound as defined in claimi of WD'01/28992 or (2) a
conpound of C @a+-m 34 of WD 01/28992 or (3) Conpound A or Bor Cor D (or
phar maceuti ga=ky- acceptable salts thereof), in adm xture with a
phar maceut i @ -acceptabl e adjuvant, diluent or carrier (which
formul ati on hereinafter referred to as a "conbi ned

NC

i njobhe; ver m of the frie base, which conpound is referged to hereinafter as

in the form of the free base, which compound is referred to hereinafter as Compound D or
a pharmaceutically-acceptable salt thereof;,
1o wherein each of components (1) and (2) is formulated in admixture with a

pharmaceutically-acceptable adjuvant, diluent or carrier.

The combination product according to the invention provides for the administration of a
compound of claim 1 in WO 02/44145 or a compound of claim 20 in WO 02/44145
15 in conjunction with (1) a compound as defined in claim 1 of WO 01/28992 or (2) a
compound of Claim 34 of WO 01/28992 or (3) Compound A or B or C or D (or
pharmaceutically-acceptable salts thereof), and may thus be presented either as separate
formulations, wherein at least one of those formulations comprises a compound of claim 1
in WO 02/44145 or a compound of claim 20 in WO 02/44145 and at least one comprises
20 (1) acompound as defined in claim 1 of WO 01/28992 or (2) a compound of Claim 34 of
WO 01/28992 or
Compound A or B or C or D (or pharmaceutically-acceptable salts thereof), or may be

presented (i.e. formulated) as a combined preparation (i.e. presented as a single




pr eparaipoon”); and 15 (2) a kit of parts conprising gonponents: (a) a

‘phar jaceuti cal for rrul.i on including a conpound of g.— iR WO 082¢ 45

or a conwowadoose cl aim 20 in WD 02/44145 or a phar tircalseys/essept abl e
derivative thereof, in adm xture with a pharmaceutically-acceptable
adjuvant, diluent or carrier; and 20 (kg a pharmaceutical fornulation
including (1) a conpound as defined in claiml1l of WO 01/28992 or (2) a
conmpound of C aim 34 of WO 01/28992 or (3) Conpound A or Bor C or D (or
pharmaceutical |l y-acceptable salts thereof) in adm xture with a

phar maceufdrmalatipn irdudpg abbmpadjduofaidim Idinl WOr12/4#146 ar nicempouwtd aflelammsbnent s

(a) and (b) are each provided in a formthat is suifabl 25

admi ni st r 8t WEhO/44 4arndridL 7 epmBRund 26 definpdra claipd iy %ﬁa?@%&é@ PUtHer aspect
of the invention, ere,j i met hod of making a kit of parts as
defi ned a%%@%o,ung ﬂ:ﬂa’ %%éofdwgdg%?@ggrbri ngi ng a conponent (a), as defi ned

above, i nty @sfRehdl QB ¥ Ehhrd @R FRARRDEuAIy-aespteld saRdirRRYE. t hus
rendering the two 30 conponents suitable for admnistration in conjunction

with each other. 100711-1 WO P/ SE 03100854. WO 03/ 101956 PCT/ SE03/ 00854
29 By bringing the two conponents "into association with" each other, we
i ncl ude t RBgs, thegmsdndhr Prusedand (b) of the kit of parts may be: (i)

provi ded as separate formulations (i.e. independently of one another),

whi ch are 5 subsequently brought together for use in conjunction with each

ot her in ggubhRdidcettical RefRRYioniclidihg a PadiagRIbfaNGmAr @SEO(2M4laget her as
separate conponents of a "conbination pack” for use in conjunction wth
each ot hecomppundwbichairni28nn W@ 03441431 ®r Tipharmacketically-gcgaprablederiypbvd ded a kit

of parts conprising: (1) one of conponent as defined herein;
oget or R 1) et an e iauR Sephaio! WD HRAES A GBI GREPLBRo6i
the other Cpafimtﬂeof% 01754888 IEBiafg)%bmpound A or B or C or D (or pharmaceutically-

acceptable salts thereof), in admixture with a pharmaceutically-acceptable adjuvant,

diluent or carrier (which formulation is hereinafter referred to as a “combined

preparation”); and

(2) akit of parts comprising components:

(a) apharmaceutical formulation including a compound of claim 1 in WO 02/44145 or a

compound of claim 20 in WO 02/44145 or a pharmaceutically-acceptable derivative

thereof, in admixture with a pharmaceutically-acceptable adjuvant, diluent or carrier; and
20 (b) apharmaceutical formulation including (1) a compound as defined in claim 1 of WO

01/28992 or (2) a compound of Claim 34 of WO 01/28992 or (3) Compound A or B or C

or D (or pharmaceutically-acceptable salts thereof) in admixture with a pharmaceutically-

acceptable adjuvant, diluent or carrier,

which components (a) and (b) are each provided in a form that is suitable for

25 administration in conjunction with the other.

According to a further aspect of the invention, there is provided a method of making a kit
of parts as defined above, which method comprises bringing a component (a), as defined
above, into association with a component (b), as defined above, thus rendering the two

30  components suitable for administration in conjunction with each other.



15,0dhe kbts of parts described herein may conprise an on
*fornmul ation includin n appropriate quantity/ doseWaggcﬂapbﬁcﬂ 85K ai m

I in WO 0R0OMAdB50r a conpound of claim20 in WO 02/ 4414%CaorSEdBoG8yat | ve
t hereof, and/or nore than one fornulation including an appropriate
quantity/dose of (1) a conpound as defiyged in claim1l of WO 01/28992 or
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pharmaceutical 30 fornulation including a conpound of claiml in WO
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B or Cor D (or pharmaceutically-acceptable salts thereof), in adm xture

wi th a pharnmaceutical |l y-acceptabl e adjuvant, diluent or carrier. 5 A

further agpect of the inven ionl{ﬁéﬁ?\/i des a nethod of treatnent of a
condi #9 onTethsre ig erthes RERridaa kihelh RS CPOPFIREBcat ed (by which we mean where
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ph?Lnacemdm;ajnlemsaccept abl e adjuvant, diluent or carrier; in conjunction
Wi
15 The kits of parts described herein may comprise more than one formulation including an
appropriate quantity/dose of a compound of claim 1 in WO 02/44145 or a compound of
claim 20 in WO 02/44145 or derivative thereof, and/or more than one formulation
including an appropriate quantity/dose of (1) a compound as defined in claim 1 of WO
01/28992 or (2) a compound of Claim 34 of WO 01/28992 or
20 (3) Compound A or B or C or D (or pharmaceutically-acceptable salts thereof), in order to
provide for repeat dosing. If more than one formulation (comprising either active
compound) is present, such formulations may be the same, or may be different in terms of
the dose of a compound of claim 1 in WO 02/44145 or a compound of claim 20 in WO
02/44145 (or derivative) or (1) a compound as defined in claim 1 of WO 01/28992 or (2)
25 acompound of Claim 34 of WO 01/28992 or (3) Compound A or B or C or D (or

pharmaceutically-acceptable salts thereof), chemical composition and/or physical form.

A further aspect of the invention provides a method of treatment of a condition where

anticoagulant therapy is indicated, which comprises administration of a pharmaceutical

30  formulation including a compound of claim 1 in WO 02/44145 or a compound of claim 20



(b)oo 1 P&y maceutical formulation including (1) a conpgund as defined in
'claiml of WO 01/289 or (2) a conpound of Caim3 :1-\00-01/289928% (3)
Conmpound woas/1®@98¢ C 15 or D (or pharnaceutically-ac labirtsmmmst i
thereof), in adm xture with a pharmaceutically- acceptabl e adjuvant,
diluent or carrier, to a patient sufferiypng from or susceptible to, such a
condition. For the avoidance of doubt, as used herein, the term"treatnent"
i ncl udes therapeutic 20 and/or prophylactic treatment. Wth respect to the
kits of parts as described herein, by "adm nistration in conjunction

w th", weid W& 0ple4 t45aor a@ﬁm(a‘céu/cﬁ:aﬂwamtbaiblecﬂmsivawhémbﬁgarm @papound of
claiml1l in WO 02/44145 or a conpound of claim20 in WO 02/44145 (or

deri vat i veompayndes defirgd inrjaim lzgfp NHAH(2889R 91 dé) # paIBPeHdQt Llam 3hef WO

01128992 Bkl & SFERRMH 8 PP 3o 3 WRca R PR gl giyovnd A o
admi ni st epﬁ%orﬁ SOMBRL AL wth éﬁﬂ%ﬁ%ﬁh&x@r&éaﬁam Ay L¥ AR eAN=hYor cﬁMﬂ:rr the
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acceptable adjuvant, diluent or carrier,

to a patient suffering from, or susceptible to, such a condition.

For the avoidance of doubt, as used herein, the term “treatment” includes therapeutic

20  and/or prophylactic treatment.

With respect to the kits of parts as described herein, by “administration in conjunction
with”, we include that respective formulations comprising a compound of claim 1 in WO
02/44145 or a compound of claim 20 in WO 02/44145 (or derivative thereof) and (1) a

25 compound as defined in claim 1 of WO 01/28992 or (2) a compound of Claim 34 of WO
01/28992 or (3) Compound A or B or C or D (or pharmaceutically-acceptable salts
thereof), are administered, sequentially, separately and/or simultaneously, over the course

of treatment of the relevant condition, which condition may be acute or chronic.
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ts  same course of treatment. Determination of whether a combination provides a greater
beneficial effect in respect of, and over the course of treatment of, a particular condition,
will depend upon the condition to be treated or prevented, but may be achieved routinely

by the skilled person.

20  Further, in the context of a kit of parts according to the invention, the term “in conjunction
with” includes that one or other of the two formulations may be administered (optionally
repeatedly) prior to, after, and/or at the same time as, administration with the other
component. When used in this context, the terms “administered simultaneously” and
“administered at the same time as” include that individual doses of a compound of claim 1

25 in WO 02/44145 or a compound of claim 20 in WO 02/44145 (or derivative thereof) and
(1) a compound as defined in claim 1 of WO 01/28992 or (2) a compound of Claim 34 of
WO 01728992 or (3) Compound A or B or C or D (or pharmaceutically-acceptable salts

thereof), are administered within 48 hours (e.g. 24 hours) of each other.
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i nventi on en Se ations “are m nistere e sequence in
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ant i ar r hy@ WA 2o waiphspihgieby ifcorpaated bar¢forsnce. her eof ), may be adni ni stered
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si mul t aneous adni nistration takes pl ace) may be determ ned by the physician

hat i 1 1S B e e gyt e
duri ng t hdefmediselaim 1 pérvai01d28%92eart (Bratcompound of Claim 34 of WO 01/28992 or
15 (3) Compound A or B or C or D (or pharmaceutically-acceptable salts thereof), are in the
range 10 to 2000 mg, e.g. 25, such as 30, to 1200 mg of free base (i.e., in the case of a salt,
excluding any weight resulting from the presence of a counter ion), irrespective of the
number of compositions (e.g. tablets) that are administered during the course of that day.
Preferred daily doses are in the range 50 to 1000 mg, such as 100 to 500 mg, for example
20 150mg, 200mg, 250 mg, 300mg, 350mg, 400mg or 450mg. Typical doses in individual

compositions of the invention (e.g. tablets) are thus in the range 15 to 500 mg, for example

40 to 400 mg eg for example 150mg, 200mg, 250 mg, 300mg, 350mg or 400mg.

Specifically claimed herein are specific fixed dose combinations where any dose stated for
25 acompound of claim 1 in WO 02/44145 or a compound of claim 20 in WO 02/44145 (or
derivative thereof) is combined with any dose stated for the antiarrhythmic oxabispidine,

including the doses stated as limits for the ranges described.

In any event, the physician, or the skilled person, will be able to determine the actual

30  dosage which will be most suitable for an individual patient, which is likely to vary with
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15 either a compound of claim 1 in WO 02/44145 or a compound of claim 20 in WO

02/44145 (or derivative thereof) or the antiarrhythmic oxabispidine).

The method described herein may have the advantage that, in the treatment of conditions
where anticoagulant therapy is indicated, it may be more convenient for the physician

20  and/or patient than, be more efficacious than, be less toxic than, have a broader range of
activity than, be more potent than, produce fewer side effects than, or that it may have
other useful pharmacological properties over, similar methods known in the prior art for

the treatment of such conditions.

25 A compound of claim 1 in WO 02/44145 or a compound of claim 20 in WO 02/44145 (or
derivative thereof) and derivatives thereof, may be administered for systemic delivery

using appropriate means of administration that are known to the skilled person.

Thus, in accordance with the invention, a compound of claim 1 in WO 02/44145 or a

30  compound of claim 20 in WO 02/44145 (or derivative thereof) and derivatives thereof,
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i ncl ude thronbosis and hypercoagul ability 5 in blood and/or organs,
tissues, etc. The term "thronbosis"” will be understood by those skilled in
the art _tPreré?f‘édt}ﬂ@désQ@delﬁwﬁ&klsgﬂemﬁew%@@bum ofMARENHEWES 0844 hysagpbus i n
ani mal s i ncludi ng man, and whic may result "in enbolismand/or ischem a.
The t er m meympdiud df etdim®@® ic MOi02148h 45 sercleriastiveGhereodypreierred nodbosf s,
arterial thronbosis, cardiac thronbosis, coronary thropbosis creeping
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15 administered alone, but will generally be administered as a pharmaceutical formulation in
admixture with a pharmaceutically-acceptable adjuvant, diluent or carrier, which may be
selected with due regard to the intended route of administration and standard

pharmaceutical practice.

20  The preparation of suitable formulations may be achieved non-inventively by the skilled

person using routine techniques.

The combinations of the present invention are useful in both the prophylaxis and the
treatment of cardiac arrhythmias, in particular atrial and ventricular arrhythmias (such as

‘25 atrial fibrillation (e.g. atrial flutter)) and NVAF.

The combinations of the invention are thus indicated in the treatment or prophylaxis of
cardiac diseases, or in indications related to cardiac diseases, in which arrhythmias are
believed to play a major role, including ischemic heart disorders, sudden heart attack,

3  myocardial infarction, heart failure, cardiac surgery and thromboembolic events.
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|s provi dihe lerRp H%C%lg“ Q’éft’ n’g’ﬁt‘lgﬁsfa“yasfar“?ﬁ’lwﬁf:ﬁe}i eqlo%ﬁséﬁorﬁéetaﬁa?ﬂ conpri ses

adm m@tr@é Bﬁteﬂftg%h lgsggpl nation of the invention to a 20 person suffering

from or ceptl such a condition. For the avoi dance of doubt, by
"treat rrent we i ncl ude the t herapeutic treatnent, as well as

20,dogit wiaeart chanbers, and particularly the left atrjﬁm The term may thus

The term “NVAF” may be understood by those skilled in the art to mean grossly
disorganised atrial electrical activity, which is irregular in respect of both rate and rhythm,
leading to a hypercoagulable state and an increased risk of thrombosis originating from the
20  left heart chambers, and particularly the left atrium. The term may thus also be understood
to include AF (chronic, persistent, permanent and/or intermittent (paroxysmal)) in the
absence of heart valvular disease (mostly rheumatic heart valvular disease e.g. mitral

stenosis), or prosthesis, and to exclude patients with rheumatic mitral stenosis.

25 Particular disease states that may be mentioned include the prevention/treatment of
ischemic heart disease, myocardial infarction, systemic embolic events in e.g. the kidneys,
spleen etc, and, more particularly, of cerebral ischemia, including cerebral thrombosis,
cerebral embolism and/or cerebral ischemia associated with non-cerebral thrombosis or
embolism (in other words, the treatment/prophylaxis of thrombotic, or ischemic, stroke and

50 of transient ischemic attack (TIA)) in patients with, or at risk of, NVAF. The skilled



t heopr-opbyl axis, of a_condition. 25 It is expected that the conbinations of
't he present inventi on‘ay provi de one or nore of th ol | owi ng advant ages.

Synergy beoweamsshe conponents in ternms of: - respo rSpeT/SEPROISEND &4
survival rate - time to disease progression 30 - dose/response effects
| eading to | ower doses with sane efficagy. 100711-1 WO E~.,. n noc WO

03/101956 ~V PCT/ SE03/00854 37 Alternatively, it is expected that the
combi nations of the present invention nmay provide one or nore of the

fol | owi ng advantages: |ower toxicity/reduced side effects with

sim | ar/ipgsovei appféoiae that Batletmr\wteul\’[ﬁdi/whcate o rigl of straks indudy eldarbr age
stability, flowp erties etc.; ease of formulation exanpl e, reduced
drug/ dr ugpf}tﬁéﬁrﬂﬁ&?rﬁﬁ}’ (§- gﬁh‘bﬁed’b‘ﬂé%ageroécﬁf'@gd t'&ﬂ"u@ﬁye&s&d’ai“ﬁ?té g@’tl on probl ens

on adm ni gc{rﬂ@ @Fgeh%a?trh fg%ﬁﬁlgp%.ﬁzg%’ﬁg#é? fisiGRAPASEn Jrlbﬂa@sm ib® %’lflef@ ne dr UQ

caused by ug; I'nproved patient conpliance;

i mproved @dilidula efictibh FiRcti o QAEF)asTtlestl @finIO %) G iniRSmatd corlgdstivedicart
di m ni shing effects of one drug caused by the presence of the other drug.

15 It is fxipecdiebetehamellithe(cspaetsillian thone pitientseof Sda/sanstof pgsengrrder) and/er | ead

to a reduced incide f..strok t tib
et oat FERRAEATEPCYISRY fisrepreesinly Pibosra e ERS S PeAR e shofah,

conpl | ancg, R Reyd 1§88t BOILEHAMS)df ANk QuftBASA, AKbF Wih FitiorgO the

art, for y supg? g patients wth packs contai ning the

conbi natl@ﬁy pledispb& s@esp@cnstms R\eoke Qit/mhefosiboeinbelidateatsand time of the
renoval of a drug fromthe blister pack is recorded. In a further aspect
the present invention provides a process for the preparation of a

0 According to a further aspect of the invention, there is provided a method of treatment of
an arrhythmia which method comprises administration of a combination of the invention to

a person suffering from, or susceptible to, such a condition.

According to a further aspect of the invention, there is provided a method of treatment of
15 atrial fibrillation which method comprises administration of a combination of the invention

to a person suffering from, or susceptible to, such a condition.

According to a further aspect of the invention, there is provided a method of treatment of
atrial flutter which method comprises administration of a combination of the invention to a

20  person suffering from, or susceptible to, such a condition.

For the avoidance of doubt, by “treatment” we include the therapeutic treatment, as well as

the prophylaxis, of a condition.

25 It is expected that the combinations of the present invention may provide one or more of
the following advantages. Synergy between the components in terms of:
- response rate
- patient survival rate
- time to disease progression

1 - dose/response effects leading to lower doses with same efficacy.



25 060nbwoat i on product_as described earlier conprising fornulating (1) a
“conmpound of claim | ' WO 02/ 44145 or a conpound ?Ch mn20 ni A mé&
I il uent

02/ 44145 vYoro3dersdsvat i ve thereof) with a pharmaceut 2CTESTD R MISE4

or carrier; and then fornmulating (1) a conpound as defined in claiml of a
conmpound of claim1 in WO 02/ 44145 or ajconpound of claim 20 in WO

02/ 44145 (or derivative thereof)or (2) a conpound of Caim 34 of WD 30

01/ 28992 or (3) Compound A or B or Cor D (or pharmaceutically-acceptable
salts 100711-1 WO WD 03/101956 PC SE PCT/ SE03/00854 4 38 thereof) in a
dose as previously described herein with a pharmaceutically acceptable
diluent or carrier ; and then conbining these fornulations to provjde a
combi nat i SHernpivdydt s£&Pestes thafthe Gorinatens theehraicnt INSeRtn PEHBIONLYE9Fh
product of the rtesgﬂt wi. nvae%itgnescan be used both in conversion of AF into
nor el si FUROERIEHR ONG™NE FVaNAFSe of said sinus rhytm The combi nation

product qfowkh?ox@d’i@fl@@ﬁceh@}@@fﬂe@t@“ﬁé\lrhirlﬂﬂaﬂﬁ%ﬁﬁoxﬁe@etfﬁ@héy; both synptomatic and

asynptomatic atrial fibrillation. 10 The conbi nati on product of the present
i nvents oningaovduephysied! propdrtiesat. gpstomgy stability\Flow prepertiss etnt AF and per manent
AF. The ratios_of the active conpound in the conbi .nalti on n! oduct of the
present i gavenf fosmulagian farexgmple, radyeed dpgldrygy ngppafibilyy pioblems:, - 10: 1, 5: 1,

2:1, 1:1, 2:-2.1:5" 1::° : , Th [ ' fore
or ovi des. R ¥t Moo budiledy S o Mo BLA SFELAME b LREER DT E
t he needsinGfiet@bRH dioHedudeiub&by heREkatdf @it ot .es of such particular
patient population are; 1) elderly patient, especially over the age of 60,
pr ef er abl ynpeed patent2@mpgienesf, 70, nore preferably over the age of 80; 2)
femal e patients; 3) tients suffering from any of the follow ng

condi #9 on‘ér,‘Pr?l‘ﬁF;S’ect‘iaLHfs)‘?afd’rf?’ heart failure, and di abetes. The conbination

product o E} ﬁgrn lpyention, is either additive or synergistic in
ef f ect ignm{e gnf&roga ment of AF, in particular paroxysmal AF, persistent AF
and permegent AF of a 25 particul ar patient popul ati on. Exanples of such
particular patient population are; 1) elderly patient, es;lojeci ally over the
age of 60laclpeldeniaishingmftectst pleorgglsug eauped byrihe roseedecafdbs gthesding. t he age of
80; 2) female patients; 3) patients suffering fromany of the foll ow ng

15 It is expected that the combination of the present invention will lead to a reduced incidence

of strokes in patients suspectible to strokes by the treatment and prevention of atrial

fibrillation.

Improved patient compliance may be demonstrated by methods known to those skilled in
20 the art, for example by supplying patients with blister packs containing the combination of
the present invention wherein the date and time of the removal of a drug from the blister

pack is recorded.

In a further aspect the present invention provides a process for the preparation of a

25 combination product as described earlier comprising formulating (1) a compound of claim
1 in WO 02/44145 or a compound of claim 20 in WO 02/44145 (or derivative thereof)
with a pharmaceutically acceptable diluent or carrier; and then formulating (1) a compound
as defined in claim 1 of a compound of claim 1 in WO 02/44145 or a compound of claim
20 in WO 02/44145 (or derivative thereof)or (2) a compound of Claim 34 of WO

30  01/28992 or (3) Compound A or B or C or D (or pharmaceutically-acceptable salts




comehii-1 wos; hypertension, heart failure, and di abetesg, 30 Conpounds of WO
01/ 28992 may be prepa.d as described therein. 100 é# WO 03/ 1211956 P
i SEPCT/ SEO3B008565 4 39 Conpounds of WO 02/4414 ‘ POTSEO3/6358
descri bed bel ow and anal ogous net hods thereof. General Experinental
Details 5 TLC was perforned on silicaagel. Chiral HPLC anal ysis was
performed using a 46 mMm X 250 nm Chiralcel OD colum with a 5 cm guard
colum. The colum tenperature was nmintained at 35C. Aflowrate of 1.0
m./mn was used. A G lson 115 UV detector at 228 nmwas used. The nobile
phase congiesb8dn efdobreasgpresiousdy Hessobedihetreinrwith yplramacqugically accepiablsd t he
appropriate ratios are |listed for. each co und. Typi.call t he product was
1 5501 veddlusnBOT Ao ANd HEdEOTOINiRg MESIOTEHELET @ RRUISH FABIAReT h t ho

nobi | e ph - hanf.armed using a HP-1100 instrunent equi pped
with a CT@%E%E ak?ﬁ%@?@r&gﬁgﬁg férrlnlqe4x100 nm Ther noQuest, Hypersil BDS-Cl18
colum. An API-3000 15 (Sciex) M detector was used. The flowrate was 1.2
mL/ mi n; angyd bsnBTRRidnGrodas 6f thePradhEniontioRRsl 5§ e’ddbthld-9a%rsicRORR ri | e

w th 90-10% of 4 MM aq. ammoni um acetate, both containing 0.2% formc
acid. | HnNMRrspesinnerhyem end seorenadcuel sal sivusTAE-hyl sil ane as the internal
standard. 13C 20 NMR spectra were recorded using the listed deuterated
solvents as the internal standard. Exanple 1

Ph( 3- Q) ("Phe¥drtAhat(dn)feblidh XHO)prele cr-ifPeditios Buy be @sed(td Jreat both symptomatic

3- Chl or o- 5- met hoxybenzal dehyde 3, 5- Di chl oroani sole (74.0 g, 419 mmol) in
THE (200 #d)asymetompde el bibrilaéon o nagnesi um metal (14.2 g, 585 mol ,
pre-V\@shed with 0.5 NHCl) in THE (100 nL) at 25C After the addition,

1, 2- di'br omoet hane (3.9 g, 20.8 mmol ) was added dropw se. The resultant
dar k br ownhétothhingiongsoheabethe presdfit inedntior cirobe @sel.to Tha paroatysmel 4bs cool ed

to 0C, and N, N-di net hyl formam de (60 nL) was
persistent AF anc? )p/ermanentAlg. ( )

The ratios of the active compound in the combination product of the present invention can

15 be in the range of 100:1, 50:1, 20:1, 10:1, 5:1, 2:1, 1:1, 1:2, 1:5, 1:10, 1:50 or 1:100.

The present invention therefore provides the additional advantage that it allows tailoring of

treatment to the needs of a particular patient population. Examples of such particular

patient population are; 1) elderly patient, especially over the age of 60, preferably over the
20  age of 70, more preferably over the age of 80; 2) female patients; 3) patients suffering from

any of the following conditions; hypertension, heart failure, and diabetes.

The combination product of the present invention, is either additive or synergistic in effect
in the treatment of AF, in particular paroxysmal AF, persistent AF and permanent AF of a

25 particular patient population. Examples of such particular patient population are; 1) elderly
patient, especially over the age of 60, preferably over the age of 70, more preferably over
the age of 80; 2) female patients; 3) patients suffering from any of the following

conditions; hypertension, heart failure, and diabetes.

30  Compounds of WO 01/28992 may be prepared as described therein.



ad@ed:-i woone portion. _The mixture was partitioned with diethyl ether (3 x
400 ,n.) and 6N HCl1 (@O nlL). The conbi ned organic %s wer e washed
with bri n@o(03Q019sd.), dried 100711-1 WO WD 03/ 10195 é% PCREsHZOBSD 4 5
4 40 (Na2sO4), filtered and concentrated in vacuo to give an oil. Flash
chromat ography (2x) on silica gel elutsigng with Hex: Et OAc (4:1) afforded
the sub-title conmpound (38.9 g, 54% as a yellowoil. 5 "H NWR (300 MHz,
CDC13) A 9.90 (s, 1H), 7.53 (s, 1H, 7.38 (s, 1H, 7.15 (s, 1H, 3.87 (s,
3H). (ii) 3-Chloro-5-hydroxybenzal dehyde A sol ution of

3- chl or o- Somgonods/deWLE02éhlidengy2 Bepared axidesenpbed bedaw gndegnajagruamsthepsi n

to CH2C12 (250 nmL.) was cooled to OC. Boron tribromde (15.8 nm, 167 nmol)
was addedhe@Pbpwi se over 15 nin. After stirring, the reaction nixture for 2
h, H20 (50 nL) was added slowy. The solution was then extracted with Et20

(2 x 100 o e, 0T ani e{ ers were conbined, dried (Na2SO4), filtered
and conc = : ash chromat ography on silica gel eluting with
Hex: Et{OAc (4:1) afforded the sub-title conpound (5.2 g, 25%. 15 'H NMWR

(300 MHz, CDC13) 6 9.85 (s, 1H), 7.35 (s,1H), 7.20 (s,1H), 7.10 (s, 1H),
3.68 (s, ILE)wasigerfpriseden siliga 5e1di($h1@bﬂg?ﬁa§t ﬁ@b&?tﬁe\ﬁ%ﬂf‘d@ﬁr;%% usips A‘%cﬂ‘@{_%on of

3-chl or o- %, zahd ith 29 e Sudoi e il bovgl wah 2-
pr opanol %%J;%‘g{n@yrgﬁgl @@Mﬁ%‘ﬁ?}ﬁm g}és hé’%‘t”zrg :trgé F@Ffdl?x%mahi I e :
stirring, mGnGlied atvessCbubfloedraiendfol .0 mel/memotas aisedyi At @ilsonf b5 UY detecTdreat
reaction nm xture was COﬁ ted with EtOAc

led, .acidified with IN HCO and exfr
(2 x 100238Lym vasensedgd, P BB LTt rhl%%eﬁeeﬂeaf@bafﬁ{sf?fua?ﬁcsac acid
(Na2SE1) . ofdl e @m 2RiKORE AMERTRIed dRfpRind F| Bpfic Al ARRHRGRPMAsON
sili czE1849e2Il e} ut%@go teh Hlex: Et OAc (4:1) afforded th_zﬂlsuigfti.tfpe conpound
(4.6 g, 4di%olvedHn NvRn{B4Gndnt of CDEHS) a6l thisoBas(dilutedhyith theToolile phasg) | 7. 52
(s, 1H), 7.40 (s, 1H, 6.60 (t, JHF =71.1 Hz, 1 H 30
LC-MS/MS was performed using a HP-1100 instrument equipped with a CTC-PAL
injector and a 5 pm, 4x100 mm ThermoQuest, Hypersil BDS-C18 column. An API-3000
15 (Sciex) MS detector was used. The flow rate was 1.2 mL/min and the mobile phase
(gradient) consisted of 10-90% acetonitrile with 90-10% of 4 mM ag. ammonium acetate,

both containing 0.2% formic acid.

IH NMR spectra were recorded using tetramethylsilane as the internal standard. 13¢

20 NMR spectra were recorded using the listed deuterated solvents as the internal standard.

Example 1
Ph(3-C1)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OcBu)

25 (i) 3-Chloro-5-methoxybenzaldehyde

3,5-Dichloroanisole (74.0 g, 419 mmol) in THF (200 mL) was added dropwise to
magnesium metal (14.2 g, 585 mmol, pre-washed with 0.5 N HCI) in THF (100 mL) at
25°C. After the addition, 1,2-dibromoethane
(3.9 g, 20.8 mmol) was added dropwise. The resultant dark brown mixture was heated at
50 reflux for 3 h. The mixture was cooled to 0°C, and N,N-dimethylformamide (60 mL) was
added in one portion. The mixture was partitioned with diethyl ether (3 x 400 mL) and 6N
HCIl (500 mL). The combined organic extracts were washed with brine (300 mL), dried




(1 vy Ph¢3-Ca ) (5-0CHF2) - (R, S)CH(OTMS ) CN 100711-1 WO WO 03/ 101956 PCT,
-SECT/ SE03/ 00854 5 4 A sol ution of 9& _

3- chl or o-wodiBfib1966¢ onet hoxybenzal dehyde (4.6 g, 22.3 /,SPserfSEm/mss( i I'l)
above) in CH2Cl12 (200 nL) was cooled to OC. Znl2 (1.8 g, 5.6 mwvl) and
trinmethylsilyl cyanide (2.8 g, 27.9 myp ) were added and the reaction

m xture was allowed to warmto roomtenperature and stirred for 15 h. The
m xture was partially concentrated in vacuo 5 yielding the sub-title
conpound |\ G i e Vord LA S j ut
further p rz}zsloé)a? ?%%dc?%g %e\é@?tgg?tggc%c?gﬁ%y&)an dl. S &Yém!&@éﬁ%y th)%g
Ph( 3- C1) ( SHECEH )utink, va)HIHE OB @A NH): OEafforixd Bie GL-tifle OTHPEINA( (RS S) ¢ BIMSRCN
(6.82 g, assune_22.3 mmol; see step (iv) above) io0 was added dropw se to
HC / Et OH X@G’(‘JV%). The reaction m xture was stirred 15 h, then partially
concentrated in vacuo yielding the sub-title conmpound as a |iquid, which
was used in step (vi) without further purification or characterization.
(vi) Ph(31HONMEB-GEHVEz, (RS )CH DO 5, QFOET.535s, 1H), 7.38 (s, 1H), 7.15 (s, 1H), 3.87
Ph(3-d)(5-OCHF2)- (R, S)CH(OH) C(NH) CEt (6.24 g, assunme 22.3 nmpol; see step
(v) abové)3Mhs dissolved in THE (250 ml), 0.5M H2SO4 (400 ni) was added
and the reaction was stirred at 40C for 65 h, cooled and then partially
concentrated in vacuo to renove nost of the THE The reaction m xture was

then ext (iadt€dow-HihyditoRPbgnaaldety@® nm), dried (Na2SO4), filtered and
t d. i to 20 afford t bt ict | d . seljd,. which
s useq Proliip o oG£ Mo bitvrisErrtop e & def oTRat e SPadp aBbidinon ©
(vii) Ph(8u l)zl(é%mﬂlf@as(daoﬁh%l@@ﬁ) G OHibhomeUt 5.8Mnof 167 mmol) was added
Ph(3-A ) (5-OCHF2) - (R, S)CH(OH) C(O CEt (6.25 g, assune 22.3 nmol; see 25
step (vi)dabwise)oveh!l 2mpr. oéﬁmtlmwshwyctmm ke 1350 @O)mixhwaseddeded at
t t ) i tiall '
Vacuo t o DENRL ol iy JndEaGeRE APELORD AP0, Ve HRERENREAerk "
aci di f i edcothtifed, Mricd $94,S @t filest® dndvedteftrd i Bacuol WashidhrordatogdphNad SO4)

and concentrated in vacuqQ to give a solid. Flash_ chronmatography on silica
gel el ut i vibicage! ﬁllmﬂewh\}é@;ﬁ@g%@hl)raﬂ%@?dr\imm%? epmpousd (gfzfgo?é@i' t he

ammnilSlJm salt of the sub-title conmpound. The amoni um salt was then

'H NMR (300 MHz, CDCl3) § 9.85 (s, 1H), 7.35 (s,1H), 7.20 (s,1H), 7.10 (s,1H), 3.68
(s,1H)

(ii1) 3-Chloro-5-difluoromethoxybenzaldehyde

20 A solution of 3-chloro-5-hydroxybenzaldehyde (7.5g, 48 mmol; see step (ii) above) in 2-
propanol (250 mL) and 30% KOH (100 mL) was heated to reflux. While stirring, CHCIF,
was bubbled into the reaction mixture for
2 h. The reaction mixture was cooled, acidified with 1N HCI and extracted with EtOAc (2
x 100 mL). The organics were washed with brine (100 mL), dried (Na;SOy), filtered and

25 concentrated in vacuo. Flash chromatography on silica gel eluting with Hex:EtOAc (4:1)

afforded the sub-title compound (4.6 g, 46%).

'H NMR (300 MHz, CDCl3) 8 9.95 (s, 1H), 7.72 (s, 1H), 7.52 (s, 1H), 7.40 (s, 1H), 6.60 (t,
Jur=71.1 Hz, 1H)

30
(iv) Ph(3-CH(5-OCHF,)-(R.$YCH(OTMS)CN




di msal.yed in a mxture of EtOAc (75 nL) and H20 (75 and acidified with
2N HC1. 100711 WO V\D"101956 PCSE kT/ SE03/ 00854 4 2 The organic |ayer
was separwbDad/1er9d6 washed with brine (50 nm.), dried mTF OPLCTHEA3/00854 § 4
concentrated in vacuo to afford the sub-title corrpo 3279, 57% from
steps (iv) to (vii)). 'H NMVR (300 Miz,4;CD30D) S 7.38 (s 1H), 7.22 (s,
1H), 7.15 (s, 1H), 6.89 (t, JHF = 71.1 s Hz, | H, 5.16 (s, 1 H (viii)
Fg§&?O)A(5 OCHF2) - (R) CH(OH) C(O) CH (&) and Ph(3- Q) (5- OCHF2) -
c t (B

12, 7 ror o S0 ool Sl dih R0k dicm e O g i)"%m%m@@‘@é%(

VI nyl aceabaive) (leHz(Brlh,)(Z(amdlLMM cp028 torDjC. Wak (e, efd6 atmmléfancumm@hy

The reaction ture | ed, l.ter dthro e(r dthefllter
cake. washBaN (B GRS YRGS pRTE pdded B S R Pt v Uiazssd Eate 0

subj ect eddomy fehﬁ)%l:htlﬁ@ra‘ﬂﬁ%h%ﬂ @QthS ﬁn ?hé hﬁﬁ‘tuﬂ;ﬂva@h&fhhl‘f@c&ﬁ&ﬁtrated in vacuo

CHO 3: MeOH: concentrated NHAOH (6:3:1) yielding the amoniumsalts of the

sub-tit | eyicllimmthedsibetite eoripqunyd. as1s lignidpodvieh ay vaed direcilyt invaiep dY)sedpwed in
H2O, acidif % with EtOAc. The organic |layer was

washed wi Wﬁh%‘% fﬁréhercﬁ’luflgagWa%@ﬁra&e?lz%t% ered and concentrated in vacuo to

afford the sub-title corrpound (a) (1.2 g 37% For sub-title conmpound (a)
20 'H NWR 300M—Iz CDBCD) 8738(5 ED 22(5 1 H, 7.15 (s, 1 H),
6.89 (t, N (i x)

Ph(3-a)( Teo S
Ph(3-0) (gh(%j@‘j?%w(w)@??@@ g, E%”‘%Q 2? 3 @Lﬂé’ﬁ Issggé%\f‘v)la)bov%
88;); S)(l)OS gndgd-%d%&d?@bﬁﬁe&ﬁl}l)cnmm (150? mgam_ "Kima’eaqonghemb(m@ gJag catredns ‘Mlth8en

Y i n DVE at B ) )
5.3 mol )paaﬂ%l%%ﬂnp?rar%%fagwgy‘ '@ﬁ% %P}le CQIRROY t X %%gwg%%ﬁdgt 0C
for 2 h aﬁ%tipftgg vAithduP He?ﬁ@f%@awﬁ%rmaa&lzaagﬁﬂtlonal 15 h. The reaction

m xture was entrat in"vacuo and flash chromat ographed on silica gel
(3 x), eluting first with CHC13: EtOH (9:1), then with 30 Et QAc: EtOH (20: 1)

and final |yt | i . :5) to afford the sub-title
conpound {%Mi Z)MM
15 Ph(3-Cl)(5-OCHF,)-(R,S)CH(OH)C(NH)OEt (6.24 g, assume 22.3 mmol; see step (V)
above) was dissolved in THF (250 mL), 0.5M H,S0,
(400 mL) was added and the reaction was stirred at 40°C for 65 h, cooled and then partially

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

purification or characterization.

(vii) Ph(3-CH(5-OCHF5)-(R.HCH(OH)C(O)OH
A solution of Ph(3-Cl)(5-OCHF,)-(R,S)CH(OH)C(O)OEt (6.25 g, assume 22.3 mmol; see
25 step (vi) above) in 2-propanol (175 mL) and 20% KOH (350 mL) was stirred at room

temperature 15 h. The reaction was then partially concentrated in vacuo to remove most of
the 2-propanol. The remaining mixture was acidified with 1M H,SOs, extracted with Et;O
(3 x 100 mL), dried (Na,SO,) and concentrated in vacuo to give é solid.  Flash
chromatography on silica gel eluting with CHCl;:MeOH:concentrated NH4OH (6:3:1)
30  afforded the ammonium salt of the sub-title compound. The ammonium salt was then

dissolved in a mixture of EtOAc (75 mL) and H,O (75 mL) and acidified with 2N HClL.



10QdALr oVWO WO 03/101956 PM SEPCT/ SE03/ 00854) 4 43 'H NNR (300 MHz,
*CD3AD, m xture of rot rs) 6 7.79-7.85 (d, J—8 , 7.15- 748(m
5H), 6.89%eard/16198d (t, JHF = 71.1 Hz, 1H), 5.12 ﬁ)(:ﬂSEMfDQSM 4
4.75-4.85 (m 1H), 3.97-4.55 (m 6H), 210275( 1.15 (m
2H), 0.09 (s, 9H) M5B (mz) 611 (M+ 1)45 5 (X)

Ph(3-d)(5-0CCHF9) - (R CH(OH) C(O) - Aze- Pab(OcBu, Teoc)

(P_h(;%-CJ%D(S OCHF2) - (R) CH(OH) C(O) - Aze- Pab(Teoc) (0.051 g, 0.08 nmol; see step
i X a mml
(170, (200H8) ot el ol s PLyas ShabAAL () 1Y, QPS4 uarrol)

heat ed at cofdéntfagsd i4. \/acdio toldiford diembiﬂthuasmpamnb@az gcﬁ7&7m&onfmepsém)dme'1Ms
partitioned between water and ethyl acetate. The aqueous phase was
extract ﬁd two nore times with ethyl acetate and the conbined organic phase |
was washe { ! ) i € ra |
Vel d 0. O5IMR (YRl STtn ELEANGET 66, T AL 7 RGP RP BRI s
(d, 2H), Hz29)(63NH)7.15 (m 2H), 6.88 (t, 1H mmjor rotanmer), 6.85 (t,
IH mnor rotaner), 5.18 (s,1H mgjor rotaner), 5.12 (s, 1H m nor rotaner),
5.16 (m IH mnor rotaner), 4.78 (m 1H major rotaner), 4.70 (m 1H),
‘11 ?g ? 30 vw @g_;-?}%i&s?og}ﬁ%z ﬁ@gtgb)ﬁ)cé?)@# %ﬁ%(manéH) P&P%i?(% -@&uFEp- SH) .
X1

EEE% ggg@a@mm;;m@ﬁmqq Aze- Pab( CcBu)

5- OCHF2 Ie 054 q, 0.08, mol ;
see step ‘f‘)?)“x%%%%ﬁ %b@&% 2?/@23 ﬁ?@%)gﬁ (%?Q%:(l‘% afg" gsserﬁsu?ﬁ (i
The react ipfe d)“ﬁﬁi Biph QB¢ “henR6OEER of O vRG1 Alchdsd RS rﬁE/ﬁ«aM\@M%mDZﬁﬁﬁ.d 25
and the residue was purified using preparative HPLC e fractions of
i nter est wey keatquloasi reflwafiet 48 ke e deaction (Hxipre yaeteiledy figradythiaighyCadite®@ he
title co upd. .VB z ;
coacn) o B e . wasad i il  THE et hgs ol btled Wl ang, |
rotaner), sujedRd(ib, flakh dhrov@itopRAbRYBA)silida. g e(Bing Wit @jHT]; MdGHreonceanaed | H
m nor

NH,OH (6:3:1) yielding the ammonium salts of the sub-title compounds (a) and (b).

15 Compound (a) as a salt was dissolved in HO, acidified with 2N HCI and extracted with

EtOAc. The organic layer was washed with brine, dried (NapSQOy), filtered and

concentrated in vacuo to afford the sub-title compound (a) (1.2 g, 37%).

For sub-title compound (a)
20 'HNMR (300 MHz, CD;0OD) § 7.38 (s, 1H), 7.22 (s, 1H), 7.15 (s, 1H), 6.89 (t, Jur=71.1
Hz, 1H), 5.17 (s, 1H)

(ix) Ph(3-C1)(5-OCHF,)-(RYCH(OH)C(O)-Aze-Pab(Teoc)

To a solution of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)OH (1.1 g, 4.4 mmol; see step (viii)
25 above) and H-Aze-Pab(Teoc) (see international patent application WO 00/42059, 2.6 g, 5.7

mmol) in DMF (50 mL) at 0°C was added PyBOP (2.8 g, 5.3 mmol) and collidine (1.3 g,

10.6 mmol). The reaction was stirred at 0°C for 2 h and then at room temperature for an
additional 15 h.  The reaction mixture was concentrated in vacuo and flash
chromatographed on silica gel (3 x), eluting first with CHCl;:EtOH (9:1), then with

30 EtOAc:EtOH (20:1) and finally eluting with CH,Cl,:CH3;0H (95:5) to afford the sub-title
compound (1.0 g, 37%) as a white solid.



rot@feswo 5.11 (s, 1H mnor rotaner), 4.77 (m 1H majQr rotaner), 4.58 (m
‘1H),.4.42 (m 2H) (m | Hmjor rotaner), 4..&&)&; H maj or

rotaner),w0.0880095¢ 1 H minor 100711-1 WO _ - w "' CIGEISEISR) 4§
SEPCT/ SE03/00854 - - 5 4 44 rotaner), 3.97 (m 1H mnor rotaner), 2.66 (m
1H mnor rotaner), 2.52 (m IHmjor rgganer), 2.33-2.25 (m 3H),
2.01-2.20 (m 2H), 1.75 (m 1H), 1.59 (m IH 13C NWR (100 MHz; CD30D)
(carbonyl and/or am dine carbons, rotaners) 5 172.4, 172.3, 171.9, 171.4,

152.3 5 | - - ). > - ia.
Lo IR Ay N OB SRED D TArobe o, i 1
EQ( 3- ICI ) ( ?AQQHF,Z)Q})( &gsmdﬁdlﬁ)gg_( @ J,fgeg@abﬂzeM)) S]SIQ. andS5.20) (0.129, £ftH4;85s(@e

anpl e i Xx) above), was dissolved in 9 nL itri d 0.101
é, 1. 45dm*r0|1 ),%97%961(@@?15%%2-39&%%@’3@5%1@\@@ gﬁﬁég) I(‘T’[?Iél)ﬁi i? ure was ’
eated at 2 h+1s filtered th h Celit d ted. Th
crude pro%sgwgghh@ifl)ﬁ% p:Jre) r\i/as u;ggg di relct Fgri) na?heexgg'?rgt gp ©

wi thout further purification. (ii)
) C

Ph(B-O)(S-GJ%F,;-%Eg% O OL AL B R
Ph(3-CI)(Q‘-) - AR PARE B ey S8, 145 g, 0.23 mol ; see

Step 20 bis eRAVOL RS CKROBYRY) A PufTobe) 0.0SHECIG0RMIY: e 9p T The
reaction vva&s3 apfs\(;wed o} p)?([){gee(%_ o)r 6% iflnlf’:(nut e)g( TFigvvas evapor at egpgn)? t he
resi due walsovelri fwaesd dissadeedor efrar adi venl-PLOf Theetprigiglei orgndof 9.P8%r est

we I d f -dried i el di 12 il .

529 of ¢ HES EREPR < pena sy fths hgiGRa et Sy AF e SiEiNR
(400 N¥iz; h&de@OR) 70°8 Tor®B5 (1, TREDsolvénB&ad BVapdtiked dndl the( fesiddE)wasbpaBtidded 1H
maj or rotamer), 6.86 (t, I|H mnor rotaner), 5.18 (s, 1H major rotaner; and

m 1H ni nbetweemtatesiand ethyl acqiate. | Therdquenus RIEstAY CXtzRcter (e mprerfimegy with

rotaner), 4 2H) v .4, 34 i 4. ! . mai o
rot aner), etﬁﬁgé%ﬁe aﬁg m%ng?mﬁgkgn%%m%g ?‘}r??nﬁg-%h% vrvrlgtﬁo‘&mr?r()gge_{lﬁ[g? J)O‘,P{eg. 66
(m | H niNoso;pfias®d)and 2vapdrdted. Yiekd: 0ejsarg ©6%amer), 2.27 (m | H

w

'"H-NMR (400 MHz; CD;OD): § 8.66-8.50 (m, 1H), 7.45 (d, 2H), 7.29 (m, 3H), 7.15 (m,
2H), 6.88 (t, 1H major rotamer), 6.85 (t, I|H minor rotamer), 5.18 (s,1H major rotamer),
5.12 (s, 1H minor rotamer), 5.16 (m, 1H minor rotamer), 4.78 (m, 1H major rotamer), 4.70
(m, 1H), 4.50-4.30 (m, 3H), 4.19-3.93 (m, 3H), 2.71-2.44 (m, 1H), 2.34-2.11 (m, 5H),
1.78 (m, 1H), 1.62 (m, 1H), 0.96 (m, 2H), 0.01 (s, 9H)

20

(xi) Ph(3-C1)(5-OCHF,)-(RYCH(OH)C(O)-Aze-Pab(OcBu)
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OcBu, Teoc) (0.054 g,
0.08 mmol, see step (x) above), was dissolved in 0.5 mL of CH;Cl, and

3 mL of TFA. The reaction was allowed to proceed for 60 minutes. TFA was evaporated
25 and the residue was purified using preparative HPLC. The fractions of interest were

pooled and freeze-dried (2x), yielding 23 mg (54%) of the title compound.

MS (m/z) 536 M - 1) ;538 (M + 1)*

'H-NMR (400 MHz; CD;0D): § 7.56 (d, 2H), 7.33 (m, 3H), 7.15 (m, 2H), 6.89 (t, 1H
30  major rotamer), 6.86 (t, 1H minor rotamer), 5.18 (s, 1H major rotamer; and m, 1H minor

rotamer), 5.11 (s, 1H minor rotamer), 4.77 (m, IH major rotamer), 4.58 (m, 1H), 4.42 (m,

2H), 4.34 (m, 1H major rotamer), 4.15 (m, 1H major rotamer), 4.06 (m. 1H minor



+ SPCT/ SE03/ 00854 5 4 13C-NVR (100 MHz; CD30D): J and/-ok di ne
carbons, wotoamernsy S 172.4, 172.3, 172.0, 171.4 15 @TZSEEXIGIIRM@%
Ph(3-C ) (5-CCHF, )- (R CH OH) C(O - Aze- Pab

Ph(3-d) (5-OCHF2) - (R) CH( OH) C( O - Aze- PahfsTeoc) (0.045 g, 0.074 mmmol; see
Exanple | (ix) above), was dissolved in 3 nL of TFA and al |l owed to react
for 1 h. TFA was evaporated and the residue was freeze dried from

wat er/ ace Ptri [ : ( f “hi bl
s TrA ok ?{‘@é%i '%Mﬁhﬁ%&mr%gﬁ?"%ﬁoﬁo%pg%@gﬁ%y@?@i &5 %ﬁf()%ﬁlp
7.55-7.5 (dnamé’rb-,l)z 337225 ((iyBH),2-01-220 ¢m, EHI arﬁr()n 1H)3L59 tm, Iy mi nor
rotamer), ,7.19 (m 1H  major rotaner) | H), 7.12 (m breH m nor
rotamer), 6-¥MR (10Q MHZnQQ:pD)o@afP@ﬂyl a@’@?*"(“ﬂqu CA{bORS, NELAMESE) W ' 5. 22
(m 1H, O (s, 1H, nmgjor rotamer), 5.13 (s, 1H m nor
rotarrer)ml%g’ng%anﬂ)‘lsg(gmajor rotanmer), 4.6-4.4 (m 2H), 4.37 (m | H,
maj or fotamer), 4.19 (m | H, nmajor rotamer), 4.07 (m | H, mnor
rotamer), 3.98 (m | H, mnor rotanmer), 2.70 (m | H mnor rotaner), 2.55
(m 1 H mgor rotaner), 2.29 (m | H major rotaner), 2.15 (m | H  mnor
rotamer) 13C-NMR (100 MHz; CD30D): (carbonyl and/or am di ne carbons,
rotamers) S 172.6, 20 172.5, 172.0, 171.7, 167.0 M5 (mz) 465 (M- 1)-
467 (M + i p arrple 4 Ph(3 a ) (5- OCHF2) - (R)CH(O—l)C(O) Aze- Pab(COOcPentyI)
Ph( 3; ] OH) C(O -Aze-Pab x TFA (74 ny,

majoet . f @baner), 2. 14§n 1H m nor rotanmer) 100711-1 WO 03/101956 PS/

. b oY Fopent yl chl oroformate (44 ng, 0.30
mrol ) i n rrethyl ene chI orlde (5 m_) was added ag. NaOH (0.5 nm, 2M 1
mmol ). The mxture was stirred at roomterrperature and the reaction was
‘ b - @) CP sAzanBatdPHadeoddded and the |iquid

phases V"eﬁﬁ(g,sﬁr))@r&&ﬁ%) (H}%H(OH)C(O) Aze-Pab(Teoc) (0.148 g, 0.24 mmol; see Example

1(ix) above), was dissolved in 9 mL of acetonitrile and 0.101 g (1.45 mmol) of

hydroxylamine hydrochloride was added. The mixture was heated at 70°C for 2.5 h,
is filtered through Celite® and evaporated. The crude product (0.145 g; 75% pure) was used

directly in the next step without further purification.

(ii) Ph(3-CH(5-OCHF,)-(RYCH(OH)C(O)-Aze-Pab(OH)
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(0O)-Aze-Pab(OH, Teoc) (0.145 g, 0.23 mmol; see step
20 (i) above), was dissolved in 0.5 mL of CH,Cl, and 9 mL of TFA. The reaction was

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

yielding 72 mg (yield over two steps 62%) of the title compound.

25 MS (m/z) 482 (M - 1); 484 (M + 1)*
'H-NMR (400 MHz; CD;0D): & 7.58 (d, 2H), 7.33 (m, 3H), 7.15 (m, 2H), 6.89 (t, 1H
major rotamer), 6.86 (t, 1H minor rotamer), 5.18 (s, 1H major rotamer; and m, 1H minor
rotamer), 5.12 (s, 1H minor rotamer), 4.77 (m, 1H major rotamer),4.42 (m, 2H), 4.34 (m,
1H major rotamer), 4.14 (m, 1H major rotamer), 4.06 (m, 1H minor rotamer), 3.95 (m, 1H
30  minor rotamer), 2.66 (m, 1H minor rotamer), 2.50 (m, 1H major rotamer), 2.27 (m, 1H

major rotamer), 2.14 (m, 1H minor rotamer)




"organi ¢ phases were ‘ ed (MgSHM) and purified on gel (first

met hyl enewolBaonisde, then Et CAc). 100711-1 WO WO 03/ CT/SRGH?MBED(& 0854
PCT/ 8 5 46 After renoval of the solvents in vacuo, the solid residue was
di ssolved in water/acetonitrile and frgeze-dried to afford the title
conpound as a white solid. Yield: 33ng (44% M5 (mz) 579 (M+ 1)+ 5 1H NMR
(400MHz; CD30D): A 7.79(d, 2H), 7.43-7.30(m 5H), 7.20-7.11 (m 2H),

6.90(t, K, ' 8

otaner), 5 YSR g MAZCED, OBy etbond andlf shidif 2ABlops, Rudifpfle, e, nOf
rotaner), 172.78(7d®, 17n4 16BBpI52.btamer), 4.45(m 2H), 4. 35(m 1H, maj or
rotanmer), 4.16(s, in, najor rotamer), 4.06(s, 1H, mnor rotamer), 3.97(s,

1H, minor rotamer), 2.68(m 1H mnor rotanmer), 2.52(s, 1H major 10
rotamer), g2, 28¢s, 1H mejor rotamer), 2.16(s, 1H mnor rotamer), 1.90(m

3003queays phase was extracted twi ce with nethyl ene c!l oride. The conbi ned

2H), 1.77 , 1.61(m 2H) 13C NMR (carbonyl and/or am di ne protons;
100 Mz) : PH3ITI3(56QCHF-(R)CHTQHBC()78z&8Pab 165. 6 15 Exanple 5

e e R UL B e
Ph(3- Q) (i, 0CHKeLy, (RsCE G & 3 AgE-drarr A a-EEAall()&f%drIB rezQ:t Xdr lnﬂm|TFA§%s

Exanpl e 3 above) and benzyl chloroformate (35 ng, 0.21 nmol). Additional 20
purificat c\@potayedr em(brtbﬁexqshhlseWBPIf@e(@ daigal efrﬁmrwiﬁm’@é@tﬂatlb‘/ e Eeld ). BB) gwas

necessary te fraction re concentrated in vacuo and
extract ed(%?;?‘ﬁ 0?%[%63\ i Cgfn(?ou ﬁsglts?g% eltI\/IS (mz) 602 (M + 1)+ 25 1H NWR
(400Mz; CD3CD): A 7. 80(d 2H), 7.43-7.25(m 8H) 7.20-7.10(m 2H), 6.90(t,
1H, mgj or, rotamer), 6.88(t, 1H, m nor rotarrer() 5.18(dd, 1H, m nor

r ot amer ) , 'H-NMR(400 yHz; Di@@% rotagers; &t BHdr 7P, (05, 2_11“1)( d; 5517—45 (ﬂbtz:ﬁ’}e?ﬁS (m,

700t T 534 r iy B Ll B AT
1H), 7.12 (m, 1H, minor rotamer), 6.89 (t, 1H, major rotamer), 6.87 (t, 1 H, minor rotamer),
5.22 (m, 1H, minor rotamer), 5.20 (s, 1H, major rotamer), 5.13 (s, 1H, minor rotamer),
15 4.80 (m, 1H, major rotamer), 4.6-4.4 (m, 2H), 4.37 (m, 1H, major rotamer), 4.19 (m, 1H,
major rotamer), 4.07 (m, 1H, minor rotamer), 3.98 (m, 1H, minor rotamer), 2.70 (m, 1H,
minor rotamer), 2.55 (m, 1H, major rotamer), 2.29 (m, 1H, major rotamer), 2.15 (m, 1H,
minor rotamer)
BC.NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons, rotamers) & 172.6,
20 172.5,172.0,171.7,167.0
MS (m/z) 465 (M - 1), 467 M + 1)*

Example 4
Ph(3-C1)(5-OCHF,)-(RYCH(OH)C(O)-Aze-Pab(COOcPentyl)
25 To a solution of  Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab x  TFA

(74 mg, 0.13 mmol; see Example 3 above) and cyclopentylchloroformate

(44 mg, 0.30 mmol) in methylene chloride (5 mL) was added aq. NaOH (0.5 mL, 2M, 1
mmol). The mixture was stirred at room temperature and the reaction was monitored with
HPLC. After 2.5 hours, water was added and the liquid phases were separated. The
30  aqueous phase was extracted twice with methylene chloride. The combined organic phases

were dried (MgSOy) and purified on silica gel (first methylene chloride, then EtOAc).



3. Béisiwb H, mnor rotaner), 2.66(m | H, mnor rotangr), 2.51(s, | H,

*maj or rotanmer), 30 7(s, 1H, major rotaner), 2.15 1H, m nor rotaner)
13C NWVR (warobamgse and/ or am di ne protons; 100MHz): %@g‘g@pnﬁ%ﬂgss&gz_‘,q
170.5, 164.9 100711-1 WO WO 03/101956 Al Sr CT/ SEG3/ Exanpl e
6 Ph(3-C)(5-OCF3)-(R CH(OH) C(O - Aze- Py, x TFA (i)
2-Nitro-5-trifluoronethoxybenzoic acid 5 To a sol ution of
3-trif|uoronethoxybenzoic acid (49 0g, 0.24 nol) in sulfuric acid (500

n) at : f

ntrate (HebREbALE RV, HECIRAAGH Sy BRI A0 R B EESh 1
resul t i ngambfredze @niedasaffbrdrnhedtlatompdintias a2vhieusokd. Yiedd 3sargn@d7d)o r oom
tenperature and stirred for 18 hours. The reaction was poured into ice and
the resulting acidic solution was extracted with Et QAc (5x). The 10

conbi ned @%5@7 g Mashed with H2O (1 x), brine (2x), H20 (1 x) and
brine (Ix?[ |ed9,WNa2 ), filtered and concentrated in vacuo to give the
crude sub*H INMR (600MbliznGD:OD)7AJ)79(ds2H), §dli3F H3&ontSaky had-&dl Mint RHHOARO(t, The

d b-titl i | ved d.tol
concent r alBaTRipr GBS 6 Sg iy e HRIASORFER: SOV, dBEMIng, OGRS Whs
d t h sh N
glsl)n &%bda%&?%})eg 1\@1@1 qmg équ§ QHiFPMBbF t&ﬂﬁér?%ﬁ@d Iy Nﬁhﬁ@%fl}ézﬁ o)
7.54 (dd, 435m,X2H), 2.3%mn, JH—H&Jdﬂzr))ta(mqr), 4264871 Ik -rBajorr rcftaru@b o%@@(hoklsle| c
d 20T I 2-nit I th b d,(56.8 g,
8‘”23 ol ; ey 5761 1 28606 yOReE: AST008t MPondR ahted Tobe My By
The rﬁ)‘%é‘ljnérb noogE! Wi BjobadStanter ) heds, WH, hnliér r@tam@r)h 1.90(th! eHgdl ¥ hough

Oel ite(r) and concentrated in vacuo to give the crude sub-title conpound
(49.7 g, 48%!. 651§ma21§bl id that was used |n the next step without further

purl ficat l3 yl\/ﬁg (c F%%N?‘f.{'lé}%é I\rq:gx)ne proton 10% Kdl—?ﬁ §\n‘ﬁ7i 6|_Q73 ? i]‘772 é dI70]3 HJ

= 8 Hz),
165.6

15 Example 5
Ph(3-C)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(Z)

The title compound was prepared according to the procedure described in Example 4
above starting from Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab x TFA (73 mg, 0.13

mmol; see Example 3 above) and benzylchloroformate (35 mg, 0.21 mmol). Additional

20  purification by reverse-phase HPLC (0.1M ammonium acetate/MeCN 40/60) was
necessary. The appropriate fractions were concentrated in vacuo and extracted with

EtOAc. Yield: 24mg (32%).

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

s 'H NMR (400MHz; CD;0D): A 7.80(d, 2H), 7.43-7.25(m, 8H), 7.20-7.10(m, 2H), 6.90(t,
1H, major rotamer), 6.88(t, 1H, minor rotamer), 5.18(dd, 1H, minor rotamer), 5.18(s, 2H),
5.17(s, 1H, rotamer), 5.11(s, 1H, rotamer), 4.78(dd, 1H, major rotamer), 4.45(m, 2H),
4.34(m, 1H, major rotamer), 4.15(s, 1H, major rotamer), 4.06(s, 1H, minor rotamer),
3.97(s, 1H, minor rotamer), 2.66(m, 1H, minor rotamer), 2.51(s, 1H, major rotamer),

30 2.27(s, IH, major rotamer), 2.15(s, 1H, minor rotamer)

13C NMR (carbony! and/or amidine protons; 100MHz): A 173.6, 173.1, 172.6, 170.5, 164.9



(1 hdo)11. 2wy no- 3-chloro-5-trifluoromet hoxvbenzoic aci ¢ 30 To a solution of
*2-amno-5-trifluoro oxybenzoic acid (49.0 g, 0.2 see s.tepn(sl).
above) i nwH®3a0193200 ) was slowy added sul furyl 5 T(SED3/@864 31
nol). Gas evolution was observed. The resulting heterogeneous m xture was
stirred at room 100711-1 WO WD 03/1019 PS/ Sk1/ SE03/00854 5 | ~ 48
tenperature for 1 h. Additional HOAc (300 nmL.) was added to aid stirring,
followed by sulfuryl chloride in 5 nL portions until the starting nateri al
- was consu%d on TLC analysis. The reaction was concentrated in vacuo
to give s at were flushed on a rotary evaporator with Et OAc (2x)
fol | oned BN(ECRG-OCK))-(RICHeOHYE(O)hazd-Piicx TFAe 5 resulting solids were
further dried to give the HO salt of the crude sub-title conmpound (60.5
g, 94%, which was used in the next step without further purification. "H
NMR (300 gg);gp uofordethéxvbenz cid 7- 44 (s, 1H), 7.22 (s, exchangeabl es)
to (iv) 3- hzoic acid To a sol ution of

2- am no- 3Tohal aflwidn off Hﬂxﬂnmromeuhbmmehwzmmi @6i0dg, ((BP)4 maj), inasdfune @id2GS00nDI ;

t b 1,4- dded 6N H
Some or otk b 167 o S M BHORTBN v hbed oo S M Bt S
I ess thang@¢fd ﬁfsmgda@@t@bo gs%m AfinAfs. SPeH MEIRAS Edl&@i‘ox{ Was Sirged 4 26

nmol) in H2O (250 nL) was added 15 over 15 minutes via an addition funnel.
The resul 0‘101@)r52dhqm dhenwagrmesedi tprreclrnftgmpﬂﬁtum and stquddphd)&ﬂJhmsoﬁleacmlo(1221 5
m. of 50 wt% in

Mol ries b Tk igoiQp resufingacgie oipBeh 85 Gludled Ml kGt Tad ity oo

t enmperat Ué&n&gecsc,@mlcywewm@m@wmdf)lz@oﬂc)sﬁmref(lasd) IO A8) hlbsne (IIEQiri%HUde
solution was transferred to a separating funn and extracted with Et20

E) 4x). 20 (¥eeSOonbitawd aedgamﬁeégatwévrevag@t@tvgdhwmﬁe i bidR) SOmpYDdE 6. §>@)>d The
wrth oot gy WolaoBpE M B AT lld Quitld ity WP FiRhEGHES

concent r aEETA¢ hdvdhiene bied goncenttdied B wdeo sugive b H@AC froerididn@8 428 9399 th46%

from3-trifluoromet hOXﬁbenZOI c acid) as_a solid that was used in the next
step wit hyat usedin Hiemextsien pabeytdprthes purificalgr. (300 MHz, CD3OD): A 7.98 (s,

1H), 7,83 (s, 1H), 7.58 (s, 1H)
'H NMR (300 MHz, CDCl3): A 10.10 (br s, 1H), 8.02 (d, 1H, J =8 Hz), 7.69 (d, 1H, J =2
Hz), 7.54 (dd, 1H, J =2 Hz, J = 8 Hz)

(ii) 2-Amino-5-trifluoromethoxybenzoic acid

20 To a solution of 2-nitro-5-trifluoromethoxybenzoic acid (56.8 g, 0.23 mol; see step (i)
above) in EtOH (1000 mL) was added 10% Pd/C (5.7 g). The resulting solution was
flushed with H, for 5 h, filtered through Celite® and concentrated in vacuo to give the
crude sub-title compound (49.7 g, 98%) as a solid that was used in the next step without
further purification.

25
'H NMR (300 MHz, CD;0D): A 7.66 (m, 1H), 7.17 (d, 1H, J = 8 Hz), 6.77 (d, 1H, J = 8
Hz)

(ii1) 2-Amino-3-chloro-5-trifluoromethoxybenzoic acid

30 To a solution of 2-amino-5-trifluoromethoxybenzoic acid (49.0 g, 0.22 mol; see step (ii)
above) in HOAc (1200 mL) was slowly added sulfuryl chloride (41.8 g, 0.31 mol). Gas

evolution was observed. The resulting heterogeneous mixture was stirred at room



(V)ooRr.Chbor o-5-trifl uoronmet hoxybenzyl al cohol To a soglution of
-3-chloro-5-trifluoro hoxybenzoic acid (22.5 g, 30Q .5 Mol ; see step
(iv) abovwp mnomshydrous THE (1200 nL) under a N2 a Bbcer/sm)sloussorﬁll,
tenperature was added a sol ution of BH3THF conplex (140 nL of IMin THF;
140.3 mmol ). The solution was refluxed fgor 2 h, cooled to roomtenperature
and stirred 100711-1 WO WD 03/101956 PCT/ sP T/ ; 0 /0 u 054 49 for
18 hours, quenched cautiously with H20 and concentrated in vacuo to renove

nost of e il g%?% yvere
washed w { E’%B;rrlurﬁrg fIP§ 'g i&?ﬁé&%@§é§?@qﬁy‘ %%r e n%%ggsntggﬁ ?tg)? ggl%?ﬁ vacuo
to give thﬂfucyllmha)rmhnti quaortdmmpmtjhdme(sl?a‘rtlﬂg qatetaDMps esnsamed ibasednant TlE's
used wi thout further purification. 5 'H NVR (300 , 13): 7.33 (s,
1H), 7. 17ar(a§15131 Hy he yeaghion gvas ﬂg)lcen&ratpﬂ ipgracsqo gQ/eNHﬁdi gf:a)ltoswgri f@)she(q/?rj (d

3- Chl oro- g,;;ng;, OMROHOL:. 1
205.9 mo t&r? Jvaﬁﬂ% roulgp)gg%{?gg%ggg%qnﬁdl%?zgoﬁzggggﬂﬁv78C Oxal yIFIglle

chl oride (et @tifg gphdsosff:ﬁ: furthle) dwais tcagd'edhs[l—lﬁl/lsyﬂt\nfaha caudei wetitiegemmparatut i on
was obsery . Ther ltin tion was. . /8C for 15 mnutes. A
sol ution @%)%-96'%0?”51 “farsl‘g?cﬁ Eﬁﬂ?’ﬁé@ﬁ’é’ ”uéﬁ%%?l%}ﬁceﬂnz g, 93.6 mol ;
see step (v) above) in CH2C12 (200 nL) was added via an addition funnel
over a period of 15 mnutes. The 15 cloudy solution was stirred at -78C for
40 m nut et NMR DBCEMHz6 CD508): 4GS 20sntd), §-4dds 1HRdU@Y (syexchangeadlfist i on f unnel

over 10 m nutes. The resulting honogeneous solution was stirred at -78C
for 1.5 hours, then warned to roomtenperature and stirred 18 hours. The

crude sol H&)‘ﬁ@hl’@é 5CERGERImatR¥bédrolaeud, the residue diluted with Et CAc
and washed WtTh HZOEI X), 2N %@ (Tx), brine (Ix), aqueous NaHCO3 él x) and
brine (IxTo aTedutinmgef @@1@@3w@@oérm@aor(omsmpenzmq e 0D-2r8dl 2eviMceRe at ed
in vacuo to, give t b ( 9 used
in the neS?f)l g’?%ﬁte Qf‘ u?quulﬁﬁ h%?lo%%rir%l |§(gp‘|ﬁ“§%s' ﬁ%ﬁ%&ﬂl&%ﬁ@ﬁ@é@L&?@? A
10. 00 (s, orkh‘ﬁlcs 61183 o6 of dbihtion! . %e(cﬁoxahH)solu’t’mElw(sScooldd) to 88s (hani(°C (ice-

Ph( 3-d 5- R, S)CH(OTMS) CN To a solutio
T or b B0 bribr ArrelOR b PHEPGRI G 45 8, B3 mol) in H0 (250 mL) was added

s over 15 minutes via an addition funnel. The resulting solution was stirred for 45 min.

Hypophosphorous acid (221.5 mL of 50 wt% in HO, 2912 g,

—

2.20 mol) was added slowly via an addition funnel. The solution was stirred at 0°C for 1.5
hours, then warmed to room temperature (gas evolution observed) and stirred for 18 hours.
The crude solution was transferred to a separating funnel and extracted with Et,O (4x).

20  The combined organics were extracted with aqueous NaHCO; (3x). The basic aqueous
layer was cautiously acidifiéd with 6N HCI and extracted with CH-CI, (3x). The CH,Cl,
extracts were dried (Na,SQO,), filtered and concentrated in vacuo to give the crude sub-title
compound (26.5 g, 46% from 3-trifluoromethoxybenzoic acid) as a solid that was used in
the next step without further purification.

25

'H NMR (300 MHz, CD3;0D): A 7.98 (s, 1H), 7.83 (s, 1H), 7.58 (s, 1H)

(v) 3-Chloro-5-trifluoromethoxybenzyl alcohol

To a solution of  3-chloro-5-trifluoromethoxybenzoic  acid  (22.5 g,
30 93.5 mmol; see step (iv) above) in anhydrous THF (1200 mL) under a N, atmosphere at

room temperature was added a solution of BH3*THF complex (140 mL of IM in THF;

140.3 mmol). The solution was refluxed for 2 h, cooled to room temperature and stirred



88i06;1MMb; see step (vi) above) in CH2C12 (600 nL) at_O0C was added Znl2
(1.4 9, 4.4 mol) a trimethylsilyl cyanide (9.7 ¢ 7.5 mmol ). After
stirring wDo@@Mes 1.5 hours, and at roomtenperat PCZ/SIE03/00854
anal ysis showed only the starting material. Znl2 BOLPvﬁvg&d%l "oBry |Q);5L& se
until the reaction proceeded (over 30.Qgg of Znl2 was added in total).
After stirring at roomtenperature for 18 h, the reaction was quenched with
water and the organics were separated. The organics were dried (Na2SO4),
filtered / PCTL §¢0g§§405 50
1
concentrafb?ggﬂ‘(égéagménc B?lgllé)ufc'ﬁe 1@?30@%@%&%@{1?%@%0 n 7 % ?&Q d g, 0/() as
a |iquid thedtHF. Wahe umdhethmdﬂmed wwvri thhEEeO Apusin df nheairgamms »1¢1ie NM@hc(cB@ﬂhNdfm;e

CDC13) : A743( 7.25 (s, 1 5.49 1H), 0.38

(. ok (kb1 Srith (33809 8 btrd) indRebjcenictpg O e Mo BUeRE; Ghibpsubl
Ph(3-d 7, p above
[ n(concég(?m%gzﬁa-(g?z ?g%ﬂ{ﬁ%@s}l t&‘éﬁ“ivisxlggd@og{ ﬂggﬁ%rs ﬁﬁi’?g@rﬁg ﬁ\é!s:ﬂ) ti ngv :
br own sheterogeneous m xture was cooled to roomtenperature and extracted

the basi o NAROUEMH, (iReb S AR0RE PG Thn P T alt oo T st TR

Et 20 was Q» )( Na2SO4), filtered and concentrated in vacuo to give the
crude sub- t|t € conmpound (4.9 g, 21%. TLC analysis of the initial
organi cs showed the sub-title conpound was still present so the basic 15
extractionlaci at.i.on was re eat d udsl ng 6N NaOH to afford additional
crude sub\“ ®TLC anal ysis of the initial

or gani£s Ahewedn bhgms@m [ Igezoszwm@&m Mg dsub OH,P1,8360 Il Gvas keoled gani cs
were dried (Na2SO4) and concentrated I1n vacuo to give the sodiumsalt of

t he sub- t78°Ce Qrahyp chledide (83.3 89} 06 mamolpves added skanly vidad syringa (gas-ev@ludignl ved

20 rosul i T BFORIr L bl BaPisalTPRAbS it fEo T ROt R o Lo

filtered 3bm@ugmn@@érbhe(ﬁo)(ymdyp@msmntmtzeg DB.6VAiLD; b gtbp’QvI hbowe) Ufle
sub-title conpound (14.3 g, 62% as a. . solid that was, used In the next step

wi t hout fGHeGle(20Rmlp) way aéﬁ?d vy agnadditisnofunpgl, oxepdopsriodpof71 s mipges. 1 dpe 7 33
(s, 1|_D c710l?cg' s(o%tlojrlkalas Rirfed a((s-78°é|_por 40 minutes and DIPEA (60.5 g, 468.0 mmol) was

added via an addition funnel over 10 minutes. The resulting homogeneous solution was

stirred at —78°C for 1.5 hours, then warmed to room temperature and stirred 18 hours. The
crude solution was concentrated in vacuo, the residue diluted with EtOAc and washed with
H,0 (1x), 2N HCI (1x), brine (1x), aqueous NaHCO; (1x) and brine (1x). The organics
20 were dried (Na;SO,), filtered and concentrated in vacuo to give | the crude sub-title

compound (19.9 g, 95%) which was used in the next step without further purification.
'H NMR (300 MHz, CDCl3): A 10.00 (s, 1H), 7.83 (s, 1H), 7.66 (s, 1H), 7.51 (s, 1H)

25 (vii) Ph(3-CH(5-OCF3)-(R.HCH(OTMS)CN
To a solution of  3-chloro-5-trifluoromethoxybenzaldehyde (19.9 g,
88.6 mmol; see step (vi) above) in CH,Cl; (600 mL) at 0°C was added Znl, (1.4 g, 4.4
mmol) and trimethylsilyl cyanide (9.7 g, 97.5 mmol). After stirring at 0°C for 1.5 hours,

and at room temperature for 2 hours, TLC analysis showed only the starting material. Znl,
30  was added portion-wise until the reaction proceeded (over 30.0 g of Znl, was added in
total). After stirring at room temperature for 18 h, the reaction was quenched with water

and the organics were separated. The organics were dried (Na,SO.), filtered and



2510011x) wBh(3-C ) (5-OCE3) - (R)CH(OH) C(O) OH (a) and Ph(3-C) (5-CCF
“(S)GH(OAc) C(O) CH (b) 'm xture of Ph(3-d)(5-COCF3)- ) (.Q—I)G(O)G]-%-,(tz. 7
g, 28.5 nwoloz/iemes step (viii) above) and Lipase P CT(SE0B0gF4 ¥ n' MIBE
(100 nL) and vinyl acetate (50 nL) was 30 stirred at 60C for 26 hours. The
reaction was cooled and filtered througo Celite(r) and the filter cake
washed with Et QAc. The conbi ned organics were concentrated in vacuo. Flash
chromat ography on silica gel eluting with CHC13: MeCH concentrated NH4CH
(6:3:1) 109¢ddirated™ fac¥ed GlelBd QRkle sb-tifie ComPERRI @0/8#5% &6%) ad lighitiaraled a
m xture of the ammonium salts of sub-title conpound (a) and sub-title
conpound k) uge@ withgut unthenpwiificatioanpl e of the ammoni um salt of sub-title
conmpound (a) (1.2.g) with less than 95% e.e. The respective fractions were
di ssolved in Et20 and washed with 2N HO (Ix) and brine (Ix), dried
(Na2SO4) , ' NNqﬁg@@o 89z, QADCENLA A8 ds,tR)IT7 28 (§ MHIE7281(5,HPOBdDNg 1ER! b3yl ic
acids (6.7 g and 1.1 g respectively). These fractions were then separately
re-subsmi tése®Hio the resolution conditions and re-purified as necessary via
chromat ography on silica gel eluting with CHC13: MeOH: concentrat ed NH4AOH
(6:3:1 or 75:20:5 or 145:45:10) as needed. The purified sub-title conpound
(a) was agjiigh pHEECIWsIDCEFAqRENAH(BIINC@Opueous citric acid prior to further

use. The anmmonium salt of sub-title 10 conpoundﬁkﬁg)r was_ used w t hout
char act er Azat i s#speren sub-afi t | ePREMPIIHCYRARPC MSOENWHz, (BDBOD) :&:A

Conony - At mofor e Sep Wilabfditnlconcehithed €508 mbf gt EGMAEG Sondlie. ) o
ol Ut o o n ) O LD, (0 T ol sae s op
solution o - : ). , mmol ; see ste
(ix) abovih EupD tRp- (ke Fﬁl?alLﬂfﬂ%PcsaWﬁ‘ieter"HQ%‘ﬁd&fl%gﬁﬂg‘?@vﬁg@’&ﬁfi‘l 98 Bagc e
To th i - : , i di
(0. 82 g BV P st R AT ITRSRT biadD) The ELG &l ERes (VeSO I ne
stirred afilté€l fimd céhchntrated eeicuo ta gioertheempds subttitke composhd (4.2¢, 28%holiks,
guenched

analysis of the initial organics showed the sub-title compound was still present so the basic

s extraction/acidification was repeated using 6N NaOH to afford additional crude sub-title
compound (2.8 g, 12%). TLC analysis of the initial organics showed the sub-title
compound was still present so the organics were dried (Na;SOa) and concentrated in vacuo
to give the sodium salt of the sub-title compound (18.3 g) as an oil. The salt was then re-
dissolved in Et;O and the organics acidified with 2N HCI] and washed with brine. The

20  resulting organics were dried (Na,SO,), treated with activated charcoal, filtered through

Celite® and concentrated in vacuo to give the crude sub-title compound (14.3 g, 62%) as a

solid that was used in the next step without further purification.

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

25
(ix) Ph(3-C1)(5-OCF3)-(RYCH(OH)C(O)OH (a) and Ph(3-CI)(5-OCF;)-
(SYCH(OAC)C(O)OH (b)
A mixture of Ph(3-Cl1)(5-OCF;)-(R,S)CH(OH)C(O)OH (7.7 g, 28.5 mmol; see step (viii)
above) and Lipase PS “Amano” (3.8 g) in MTBE (100 mL) and vinyl acetate (50 mL) was

30  stirred at 60°C for 26 hours. The reaction was cooled and filtered through Celite® and the
filter cake washed with EtOAc. The combined organics were concentrated in vacuo. Flash

chromatography on silica gel eluting with CHCl;:MeOH:concentrated NH,OH (6:3:1)




2500 t-hwoat er and concentrated in vacuo. The residue was diluted with Et OAc
-and washed wth HZO'X), aqueous NaHCO3 (I x), aquﬂ tric acid gl )
and brinew(Qloghip1986 i ed (Na2SO4), filtered and conce tg CITISEVH 0S54 (ﬁ(gi ve
the crude sub-title conpound. Flash chromatography on silica gel (2x)
eluting with Et OAc: MeOH (30:1) then CH2G12: MeOH (93:7) afforded the
sub-title conmpound (0.73 g, 43% as a crushable foam 30 100711-1 WO FAA .
n ..ln WO 03/ 101956 / S PCT/ SE03/00854 5 4 52 'H NWR (300 MHz, CD3OD,
conpl ex of__. rsk: £8: T p = , R4 (m
5H), 5. 222‘%‘%@&?31%“%@?@{5&) ?‘%5?’@?%3%‘3’ fais O? ?r’iUbftmﬁ) ?Orél?glzqdﬁ%sm(?dm%@%a)m? (

2. 20- 2. 76cdmpountt)(b) (6.D4) and 3 piira sadiple oDtHeSnfraoniOid) saNB®f(sub2tle@2poivid-(a)) + s

i) Ph(3-Q)(5-0CE3)-(R -Aze-Pab Trifl i - _
s addea(Ich B WM Ikt G ket br - LB ER=SOR RSBk dgsofved G Eedd anl
d) (5 w:nhgf(ﬁg%\ﬁyf WIQ)[X%@%((T%)@)E& @1@3128@9)", _fiit@@g&?'ﬁ lcon&@Basl &P gi(vé)

above), i ene chl oride (10 The cooling bath was renoved after

1d203r5 ﬁal’rfeﬁmnts;;@nbmgrearljsﬁ(yﬁc aciolo rtb {/egrped dtlug egspadecbni tThese fagonsi Wergas
added and t he sol vents re carefully .r ed d d . Th
et a0, SO MRS D 6L WL SRS P D ESRGRE PSSR, T
the titl ectﬁeﬁ%'glf%gagi) sT_,iﬁc(:aT EA @alitg wiff CHERIMABH: doltenthled; NHBOH((4:3:1 bk + 15

"H NWMR (300 MHz; . (conpl ex due to diastereoners/rotaners): A .
7. 70- 7. 807%:29:5 @Hp5:45; 95 ay ngepedm TheHurified zub-fitlggomppundfa) wps agidided wigh

5.17 (m 1H_m 4. 8; i t . .
3H), y 225 et &éﬁé@e%ﬁéﬁcgﬁ% ra?‘,% iy i‘ﬁl}f@%gr I ertam g’TrréP?',“(]g]. 70
(m 1k nidApounal(@®is)use@ witho(rahadddierizmjiqar. rotanmer), 2.30 (m |H  mgjor

rotamer), 2.16 (m 1H, mnor rotamer) 20 13C NMR (100 MHz; CD3QOD):
(carbonyl and/or am dine carbons, rotaners): A 173.7, 173.4, 173.0, 172.8,

168.1 ExaﬁZBJ Sbditle compound (a)
'H NMR (300 MHz, CD;0D): A 7.53 (s, 1H), 7.38 (s, 1H), 7.29 (s, 1H), 5.23 (s, 1H)
B3C NMR (75 MHz, CD;OD): A 174.9, 150.9, 145.4, 136.3, 126.8, 122.0, 120.6, 118.9,

1s 729
MS (m/z) 269 M - 1)

(x) Ph(3-C1)(5-OCF3)-(RYCH(OH)C(O)-Aze-Pab(Teoc)

20 A solution of Ph(3-Cl)(5-OCFs)-(R)CH(OH)C(O)OH (0.73 g, 2.70 mmol; see step (ix)
above) in DMF (40 mL) under a nitrogen atmosphere was cooled to 0°C. To the solution
was added H-Aze-Pab(Teoc) (1.46 g,
3.24 mmol), collidine (0.82 g, 6.75 mmol) and PyBOP (1.83 g, 3.51 mmol). The solution
was stirred at 0°C for 2 h, warmed to room temperature and stirred 18 hours, quenched

25 with water and concentrated in vacuo. The residue was diluted with EtOAc and washed
with ‘H,0 (1x), aqueous NaHCOj; (1x), aqueous citric acid (I1x) and brine (1x), dried
(Na,S0,), filtered and concentrated in vacuo to give the crude sub-title compound. Flash
chromatography on silica gel (2x) eluting with EtOAc:MeOH (30:1) then CH,Cl,:MeOH
(93:7) afforded the sub-title compound (0.73 g, 43%) as a crushable foam.

30




Ph{oar & wo5- OCFl ) - (R)CH( OH) C( O) - Aze- Pab(OVve) 25 HATU (71 ng; 0.19 nmol) was
*added to a stirred i wat er - cool ed sol ution of Ph( . A an

OCF3) - (R wH(eHhBsO) OH (39 ng; 0.14 mmol ; see Exanpl Q CEI?kS(EVHQOSSznslﬂ\/F
(3mL). After 30 minutes, a solution of H Aze-Pab(Owe) x 2HC1 (69 ng; 0.21
nmmol ; see international patent applicaj on WO 00/42059) and

2,4, 6 collidine (0.080 nL; 0.58 mmol) 1n DW 30 (1.5 nL) was added. The
reaction mxture was | eft overnight and the tenperature was allowed to

or oauct “welt YR, PP ates G 0BG s RIS B Fessl BB oA TG, B 45 4°°
ammoni um gegtalse) 54.0R7 i 15 Y005 Qal(aolmS@ 22Rinll 4SEp@T/ SEQ3/000858 (4, 6H> 53

to afford, after freeze drying the aggrogrlate fractions, the title
conpound %BQ-W(HQ?%) 594~ 1a13c((m b @88 (s8H)d. M5 (i 2) 513 (M- 1)- , 515
(M+ 1) + ; CD3OD): A 7.97 (bt, 1H), 7.53 (d, 2H), 7.27 (t,
7. 22@51&/%9(&9'1 (t, 1H), 7.11 (t, 2H), 6.77 (s, 1H, 4.92 (s, 1H),
4 9 (bs, 3H), 4.81 (m 2H), 4.40 (m 2H), 4.09 (m 1H 3.87 (s, 3H), 2.58
(m 1H), 2.37(m_1H) 130 NMVR 125 VHz ; OD): (carbonyl and/or am dine
car bons) : (8 B3-@)(51@g RYGH( ¥piPe 8 Parall el Synthesis of
Al koxyam ?hﬂgérol&'tlé a%ch%hgt%'L \V‘ﬁsacﬁﬁaftgr réflc@/vga@erWOHedRQh\mdhsoplPﬂek To
wel I s contal ning an ropriate amount of O substituted hydroxyl am ne
(speci fi e@hEDAF;)-@)CHIOHMI{@hAac-Bab@eoneil ¢l alg 6@ vaidladsk stepr(xhvebaveprizpar ed

i [l k it d 1 dde t
(301 (Betotedy shlayigr 9 %) Oy Tagectiioharbas Fndeigtted s Aol ART LR etrap
6(x) qPovg) rdoth Q&ﬁﬂe?ﬁh?er 'ak@coﬁﬁ-m]@ (36) mLY RasPAdAek anasne es%l\%‘ﬂtsawgret bRefaBACt i ON

m xture was rotated overnight in an oven at 60C. After cooling and
filtrati ormdveé ugddri rdducedgresswas e whithe weedissolved inewitgr andfrgezgidried The

conbi ned were concentra a vacuum centrifuge. The
resi due V\%%&Ha?gt @?ﬁ?@o"r}ﬁ% %%?10%({“8 af 6Si%%LSfR2O and ethyl acetate (0.4
m.). After liquid-liquid extraction was finished, everything was filtered

t hrough a col um of HydromatrleM After washing three tines with ethyl
acetate, MS(m/z)483 (M- 1) ; 4835 M + 1)*

s 'H NMR (300 MHz; CD;0D): (complex due to diastereomers/rotamers): A 7.70-7.80 (m,
2H), 7.45-7.58 (m, 3H), 7.24-7.38 (m, 2H), 5.26 (s, 1H), 5.17 (m, 1H, minor rotamer), 4.82
(m, 1H, major rotamer), 4.35-4.6 (m, 3H), 4.22 (m, 1H, major rotamer), 3.92-4.12 (m, 2H,

minor rotamer), 2.70 (m, 1H, minor rotamer), 2.55 (m, 1H, major rotamer), 2.30 (m, 1H,
major rotamer), 2.16 (m, 1H, minor rotamer)

0 C NMR (100 MHz; CD3;0D): (carbonyl and/or amidine carbons, rotamers): A 173.7,
173.4,173.0, 172.8, 168.1

Example 7
Ph(3-C1)(5-OCF>)-(RYCH(OH)C(0O)-Aze-Pab(OMe)

25 HATU (71 mg; 0.19 mmol) was added to a stirred ice/water-cooled sotution of Ph(3-CI)(5-
OCF5)-(R)YCH(OH)C(O)OH (39 mg; 0.14 mmol; see Example 6(ix) above) in DMF (3mL).
After 30 minutes, a solution of H-Aze-Pab(OMe) x 2HCI (69 mg; 0.21 mmol; see
international patent application WO 00/42059) and 2,4,6-collidine (0.080 mL; 0.58 mmot)
in DMF

30 (1.5 mL) was added. The reaction mixture was left overnight and the temperature was
allowed to rise slowly to ambient. The solvents were removed in vacuo and the crude

product was purified using reverse-phase HPLC (acetonitrile: 0.1M aq. ammonium acetate)




t hgegomRbned filtrates were concentrated in a vacuumgcgentri fuge

* Depr,ot ecti on was pe rmed by addition of nethyl en oride (0.1 ), and
trifluroawetisaomséd (0.3 nmL). After stirring at ro e&érerr&ﬂms/m)ss Iy
hours, the solvents were renoved in vacuo. The 25 residue was partitioned
bet ween aqueous saturated sodi um hydroggn carbonate (0.5 nL) and ethyl
acetate (0.5 nL). After extraction, filtration through Hydromatri xTM and
concentration (vide infra) the residue was dissolved in isopropanol/water

(7/3) (1 r (¥

i sopr opangL?;ffo fiAl}Pe( E;rf’ %{8 ‘?%m#l}k'g ﬁﬁhb&ﬁ%gﬁé anal t%g?glggg?@ Quﬂir eélrfrovg m)

sol vent s & Bolvagess sbllie sol i d resi due was 30 transferred to a 96-well pl ate
using acetonitrile and ethyl acetate to dissolve the conpound. The

sol ?/ents were evaporated in a vacuumcentrifuge to afford the foll ow ng
title 713%- +03/ 101956 PC SEPCT/ SE03/ 008545 4 54
Ph( 3- G)(Wfs %}é—!}%&y\gd @e Pab( OCH2- 3- (5- Me-i soxazole)) (from
3- [ (ani nolx WMR! (590 IMHzN€DHYD):sAXFa@Db(te, KHHA.5 3 268, 7.07 14 kol RP.(dYRH).d:

3. 64ny M5 (m z) M+1])é_ir);5
ghE? c )(%J%;@dw(h)leir é%)c%@?-(%z bét?@é@r@hﬂ?ﬁbﬁd%f#ef-%lf%r%)’ 4.40 (m,

am no I r pnol). Yield: 5. 14 509
(VB (m 2) 2@@ %pg),g;?dcﬁr:%{sgsé%g oc?ég’;ﬁ“é‘%%ﬁ )0 G O) - Aze- Pab( i BU) (50%
(from 0-i SotnkaR (12y dMExyCRODE (carbitlyl addZomanidingQagboons)) A Viled, d69.9, U56R)
(45%9. M5 to (mz) 557 (M+ 1)+);
Ph(3 d )(5 OCF3) - (R CH(OH) C(O - Aze-Pab(CEt) (from O ethyl hydroxyl am ne x

HCI %ﬁ4 : ghmol ). Yield: 4.04 ng (42%. M5 (mz) 529 (Mrl)+);
Ph( 3- )( (R) CH(OH) C(O) - Aze-Pab(0Bn) is (from O benzyl hydr oxyl am ne
x HCl (17MmlofAllﬁdxehmird1&s22 m (29%. M5 (mz) 591 (M+ 1)+);

yar oxyl SRPROELIACE VS PHOTGY Hirdl 76 ik oo §ide’ ( 3oqelqeSntaiting an
appropriate amount of O-substituted hydroxylamine (specified below; all of which are
commercially available or were prepared using well known literature procedures) was

15 added a solution of Ph(3-Cl)(5-OCF3)-(R)YCH(OH)C(O)-Aze-Pab(Teoc) (10 mg; 17 umolr
see Example 6(x) above) in acetonitrile (1.0 mL). The block was sealed and the reaction
mixture was rotated overnight in an oven at 60°C. After cooling and filtration, the solids
were washed with acetonitrile (3 x 0.3 mL). The combined liquid fractions were
concentrated in a vacuum centrifuge. The residue was partitioned between water (0.4 mL)

20 and ethyl acetate (0.4 mL). After liquid-liquid extraction was finished, everything was
filtered through a column of Hydromatrix ™. After washing three times with ethyl acetate,

the combined filtrates were concentrated in a vacuum centrifuge. Deprotection was
performed by addition of methylene chloride (0.1 mL) and trifluroacetic acid (0.3 mL).
After stirring at room temperature for 3 hours, the solvents were removed in vacuo. The

25 residue was partitioned between aqueous saturated sodium hydrogen carbonate (0.5 mL)
and ethyl acetate (0.5 mL). After extraction, filtration through Hydromatrix™ and
concentration (vide infra) the residue was dissolved in isopropanol/water (7/3) (1 mL).
About 2% of this solution was removed and diluted with isopropanol/water (7/3) (1 mL)

for LC-MS analysis. After removal of the solvents in vacuo the solid residue was

30 transferred to a 96-well plate using acetonitrile and ethyl acetate to dissolve the compound.

The solvents were evaporated in a vacuum centrifuge to afford the following title

compounds:



(Mogh:1-b83 (M + 1)+); 20 Ph(3-d)(5-0CF3)-(R) CH OH) C( Q.- Aze- Pab(CcBu) (from

* O cycl obut yl hydroxyl.i ne x HCl (17 ng; 140 pnol). ld: 3.3 ng (30%. M5
(m z) 555WONBAODY6) éSEPCT/SE03/008545 b
Ph(3-C ) (5-0OCF3) - (R CH(OH) C(O) - Aze- Pab( OCH2CH2OPh( 3- )) (from

O [2-[3-(trifluoromethyl)phenoxy]ethyl ]qaydroxyl amine x HO (24 ng; 93
prol). 25 Yield: 6.52 ng (46%. M5 (mlz) 689 (Mtl)+);

Ph(3-C ) (5-0CF3)- (R CH(OH) C(O) - Aze- Pab(OBn(4-C)) (from

O (4-chl orobenzyl ) hydroxyl am ne x HO (16 ng; 82 pnol). Yield: 3.47 ng
(29%. M5 (mz) 625 (M + 1)+);

Ph( 3- A ) ( Bh(®IHEI5-QEF SHRBEH (D) C(A) eA 22aP{b(BAH3- MW p-isB@zglEom

(O?)ESOS/() et hoxybenr%}l@)inho)é%&%é/ Jy)ﬂEnS metéyllsoxaz(o}e xmf}-ICl (AiSpanq%l )O llYIn%lngI)) 4 §

Ph(3-C1) ( MAZgyRab(OBn(2-Br)) 100711-1 WO WO
03/ 101956§I§%§;§?5@ SQ%OSSX %g (from O (2-bronobenzyl ) hydr oxyl am ne

X HCl { 23PW{:CIyG- @@ﬁi))(R)@HéDH)C(@)amm@b(@Gw :3-pyvilifen z) 671 (M + 1)+);
Ph(3-Cl - OCE3) - (R) CH O -Aze-P

O (4 et TR RO ORSTaeHEARE ac UG Than Bl D Pleti.5 1 e 9% 2505
5 M ( MZ%\/IC%%/Z()@Q F (W+)) and

Ph(3-d)( %ﬁl - Aze- Pab(bO4 heptyl) (from

O ( 4- hept Bh(BHHG (O()fszen%a (@Bwol ). Yield: 17 ng (100% . MS

(mz) 599 gj % é%% %

Ph(3. O ) (gr(o&'q: g @é@ r%(%)HCAZ(N gg; 120 yol). Ylgld 4.4 mg (45%). MS

3- Chl ¢y 0- @mapﬁm@Mbelr)Z)ol c aC| d Magne5| um turnings (Fluka purumfor Gignard
reactionng were pre-t he 15 follow ng way: The turnings were

pl aced i H3§F1é@sogfﬁt(59%ﬁ(@ﬂ}ﬁ{9) 25E B QEM of " hydrochloric acid was
poured onto.t Pesthyl ArdYi4MigR HEN (G4 Sid; 4G Hmd)t FyiBd9h 835ng RBA)O™MS (m/z)

529 (M+1)");
Ph(3-C1)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OBn)
is  (from O-benzylhydroxylamine x HCI (17 mg; 110 pmol). Yield: 3.22 mg (29%). MS
(m/z) 591 M + D)),
Ph(3-CI)(5-OCF;3)-(R)CH(OH)C(O)-Aze-Pab(OcHexyl)
(from O-cyclohexyl hydroxylamine x HCI (15 mg; 99 pmol). Yield: 2.9 mg (26%). MS
(m/z) 583 M + 1)),
20 Ph(3-CI)(5-OCF;)-(R)YCH(OH)C(O)-Aze-Pab(OcBu)
(from O-cyclobutyl hydroxylamine x HCI (17 mg; 140 pmol). Yield: 3.3 mg (30%). MS
(m/z) 555 M + 1)), ‘
Ph(3-Cl)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OCH,CH,OPh(3-CF3))
(from O-[2-[3-(trifluoromethyl)phenoxy]ethyl]hydroxylamine x HCl (24 mg; 93 pmol).
s Yield: 6.52 mg (46%). MS (m/z) 689 (M+1)");
Ph(3-CI)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OBn(4-Cl))
(from O-(4-chlorobenzyl)hydroxylamine x HCI (16 mg; 82 pmol). Yield: 3.47 mg (29%).
MS (m/z) 625 (M + 1)");
Ph(3-Cl1)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab(OBn(3-MeO))
10 (from O-(3-methoxybenzyl)hydroxylamine x HCI (18 mg; 94 umol). Yield: 4.33 mg
(36%). MS (m/z) 621 (M+1)");
Ph(3-C1)(5-OCF5)-(R)CH(OH)C(O)-Aze-Pab(OBn(2-Br))



f eyonec@ds and then the acid was washed away with 3 portions of water.
'Finally, the turnin were washed with 2 portions &&f one and bost%\fd.
Tet r ahydrwDusam9ofd 00 ,  99.95% was dried by addi ICT(SEOQOOS% .
in toluene). Pre-treated magnesium 20 turnings (5 g, 200 mol) were pl aced
in a round bottoned flask, and were flughed with nitrogen 3 tines.

Di chl oroani sole (26 g, 146 nmmol) was dissolved in THE (100 ni,

RedAl - dri ed) and di bronoet hane (1.8 g, 10 mmol) was added. The reaction
m'xture nfnd | f s (3beat i ng
was inter upt ?jdézgﬁgng’b%&l}}ge ?%ﬁg wa)éhla@ggze:{jﬁ%o%?glg% ?gelgvszn%%u?ﬁ}nut es.
When all MS mn/e)ﬁl?ly(Meel)Was di ssol ved the reaction m xture was poured into

i t Ext ti k t her,
560 ) olba- Gl GCH G A el M The’ Subrt Tt compound. 30
1H NWR ( 5%%%(4 ﬁ@ﬁiy%ﬁzﬂﬁ?ydrcﬁy?&n&ﬁe kACIXHD mg! 8f|}9m6m Yidili: 2.91 &3 (08%).1H) ,

3.91 (s, (ri) 3-Chl or o- h dy roxybenzoic acid 100711-1 WD is Tl S-'
nn , nsn MS gz DI (M 956 )CW(BEOSI 00854 56 Alumina (1.65 g, 60 nmmol) and

i odi ne (2 X (200 nL) for 2 hours.

Then, %‘P@r%gé @F%@@gﬁoﬁéq ‘E? P{bﬁf ngeg&ﬁ%O 2 mol ; see step (i)
above) dl \CEd:-héptIgH yd la(rﬁl(ﬂe mClvvasnagddgamcﬂpgﬁ"ememnvgf(um%). MS
tetrabutyl ammoni um'i odi de .5 g, 4 mol), and the m xture was refluxed for
anot her 5(IQ/Zhé%H@4+A¥)t)er cool ing to anmbient tenperature, extractive work up
gave 8.7 g, 50 mol (yield: 83% of the sub-title compound. ' H NWR (300
MHz; acetone-d6): A 9.27 (s, 1 H, 748 (m 1 H), 7.4 (m 1 H, 7.11 (m 1
H  tao (i EkdmBe@hl or o- 5-di f | uor omet hoxybenzoi c acid

3- Chl oro- 5 hydr ox ben20| |; see step (ii) above)

di ssol vedERg=C ﬂ a'ﬁ}z.ea[??i’f\, et to a 500 nL three-necked
round-bottonmed flask fitted with a dry ice condenser and a gas inlet tube.
Sodi um hydroxide (100 nL, 5 M was added and with vigorous stirring.

Chl or odi f(lnmm;mﬂg_h(ng5 g, 290 mol) was 15 added portionw se

through tp/& f2&stumh turgltngg '(Ilplukz‘;Jl lt:)ur%%b or rlgnargggz{c%%rlljsr)%eréa‘ {theetrrea%ed RS ¢ he
15 following way: The turnings were placed in a glass sintered funnel and 0.1 M of

>J-<-<

hydrochloric acid was poured onto them. The turnings were stirred with a glass rod for a
few seconds and then the acid was washed away with 3 portions of water. Finally, the
turnings were washed with 2 portions of acetone and bottled. Tetrahydrofuran (100 mL,
99.95%) was dried by adding RedAl (1 g, 70% wt. in toluene). Pre-treated magnesium
20  turnings (5 g, 200 mmol) were placed in a round bottomed flask, and were flushed with
nitrogen 3 times. Dichloroanisole (26 g, 146 mmol) was dissolved in THF (100 mL,
RedAl-dried) and dibromoethane (1.8 g,
10 mmol) was added. The reaction mixture was flushed with nitrogen and then refluxed
for 2 hours. Heating was interrupted and dry ice (10 g) was added portionwise over 2
25 minutes. When all of the dry ice was dissolved, the reaction mixture was poured into ice
containing hydrochloric acid
(400 mL, 2 M). Extractive work up (ether, 300 mL) gave 11.2 g,
60.2 mmol (yield: 41%) of the sub-title compound.

30 'H-NMR (500 MHz; acetone-dg): A 7.57 (m, 1H), 7.49 (m, 1H), 7.23 (m, 1H), 3.91 (s, 3H)

(it) 3-Chloro-5-hydroxybenzoic acid




readéhi-omowas conplete. Extractive work up gave 6.2 28 mmol (yield: 75%
+of t,he sub- title cor‘und "H NVR (500 I\/Hz aceto F& AnT. 87n(qn5 H) ,
7.74 (m WwoHppods&4 (m | H, 7.19 (t, | H 20 JH CT(SE0}/00854

3- Chl or o- 5-di f | uor onet hoxy- N- met hoxy- N- net hyl benzam de 25

3- Chl oro-5-di fl uoronet hoxybenzoic acidsgl.8 g, 8 nmol; see step (iii)
above) and oxalyl <chloride (1.5 g,11.8 mmol) were dissolved in nethyl ene
chl orige (50 mL). DWF (2 drops) was added and the reaction m xture was
stirred a n r i

N O i ot PTIRATESS o Ry A i 19 B ADNERY) wekBEituned in toluens Q00 o) o
ver e addefdrand & ter &notsher 10 mi nlihes sti ri-tiigroad-methisixghenzognper ataide,

w1 Si‘éiﬁl?{% rPO?t ROI, 950§ S qareared SgSERe O rE) S gapdl Tl iR o
organi ¢ pPgs StyReRSsiui ibhide (145?74 HrhEI§ 20l @fic O Ivab i¥¥ixed for anothéP

03/ 101956 PR/ SEP / SEQ3/ 008545 sodi um sul phate, filtered and
concent r a boursTHAfterraooling ¢o wabieoh teprngtadee apHEagtivh worl DB £aveg Bdx&nd) By |

acetate 2:1) . | (93% of the sub-title conpound.

"H VR (4@6)%%(35%@"33“" %@%Cqﬁpo(”rh”golm 7.37 (m 1H), 7.27 (m 1H), 6.53
(t, 1H, JHHF 5 73 Hz) (v) 3-Chloro-5-difluoronet hoxyacet ophenone

3- Chl oro- 2- di f1 uor onet hoxy -N-mathox>§ N net hyl benzam de ( ;S
step (i v) FabddR3QmMHY; secsoneedh)i b9t Hérl}@,lbég iy 1ldhd. 4(90(61 égf)u%éib(mnlfﬂ)r oge
10 to -70C. Methyllithium (7 nmL, 11 mmol, 1.6 Min ether) was added
dropwise with a syringe to the stirred reaction m xture over 1 mnute. The

dry i g8 h@h)iB-eakré-srafacoatkthoxly bz oicxtidr e Was al l owed to reach anbient
tenperature before the reaction was quenched wth ammnl um chlorid

sol ut i on ¥-Eblafe-3-mukreaybenzais agigk €4 8. P2 rpelnisee siRs BDvwRRO vehdSRelyedii® h
bri ne, drdhﬁof’o\fﬁr %@dfn\,\g‘\%&l Emk?redfﬂop%]%gﬁqnﬂrm{eg%g tfﬁh@%oﬁ%mﬁ@%‘%@d 15

pr essur_e s chr omat ogra on silica exane: et acetate
2:1) whi cixtedgwitie a Hrpicg,cofiddhsemanld a(gais édlet: tuBO 9 odifimthydroside- DO b, (SdW]))wmd

1H NWR 6 VHz ;
(t, 1H, (609 chwCD)C\/%gqongt{rgzg 3“251[] oroc{_?luorome%ar(;enzFreol_r? 22; 7253g5, 2&6“ mmol) was 6. 56

15 added portionwise through the gas inlet tube at ambient temperature. After 2 hours, the

ee

reaction was complete. Extractive work up gave 6.2 g, 28 mmol (yield: 75%) of the sub-

title compound.

'"H-NMR (500 MHz; acetone-dq): A 7.87 (m, 1H), 7.74 (m, 1H), 7.54 (m, 1H), 7.19 (t, 1H,
20 Jur73 Hz)

(iv) 3-Chloro-5-difluoromethoxy-N-methoxy-N-methylbenzamide

25 3-Chloro-5-difluoromethoxybenzoic acid (1.8 g, 8 mmol; see step (iii) above) and oxalyl
chloride (1.5 g,11.8 mmol) were dissolved in methylene chloride (50 mL). DMF (2 drops)
was added and the reaction mixture was stirred at ambient temperature for 30 minutes.
Then, N,0-dimethylhydroxylamine (1 g, 10.2 mmol) and triethylamine (3 g, 30 mmol)
were added and after another 10 minutes stirring at ambient temperature, the reaction

30  mixture was concentrated at reduced pressure. The residue was taken up in ether (100 mL)

and water (50 mL). After separation, the organic phase was washed with brine, dried over



20,,6M1.) wg- Chl or o- 5-di £1 uor onet hoxyphenyl acetic aci d t hyl este

»3-Chl oro-5-difl uoronf.oxyacet ophenone (1.5 g, 6.8 ) ... See step £

above) wawo odite®es ved 1 n net hyl ene chl oride (200 ]l' ICITLST)3/008 54 i"trate
X 3MeCH on K-10 nontnorillonite (6 g, 10 mmol (ca 0.6 mvl/g); see J. Am
Chem Soc., 98, 6750 (1976)) 25 was addgd and the mixture was stirred at
anbi ent tenperature for 20 hours. The mxture was filtered and the
fildtrate Y\as washed with sodi um bi carbonate (100 nL, 0.5 M, dried over
sodi um sul phat e iltered . and concentrated at.reduce r a1esi due
was chro %PS‘B&%‘S’ ﬁkergfilaingacof1 %eélgrﬁgnegl eﬁ§?e55@§t\g%e&58@§t%§ﬁalp g%d gﬁgg{c g,

4 ol (yihekshe/edbachitet2NB whibh Eave g COROMNE93BPof the MR (1S08mpddnd. CDC13) :
A7.14 (m 1 H, 706 (m 1 H, 6.96 (m 1H, 6.50 (t, 1 H JHF 73 Hz),
3.72 (s, 3H), 3.60 (s, I H 100711-1 WO WD 03/101956 9%/ PCT/ SE03/ 00854 8

e A B ST TS 9 € L

mmol ; seeysygp (vi) above) and methyl formate (1 g, 16 mmol) were
di ssolved in ether (100 nL) and cooled in 5 an ice-bath (ca. 2C). Then,
finely cut sodium (180 ng, 7.8 mml) and nethanol (1 m.) were added and

t he m xt U{ﬁ} %ljot_a & \f&r&ﬂ hhEfchabikoWhd h stirring overnight. Water (100
nm.) was a MM&% re separated. The water containing
p_ha?]e Mﬁs3-c?142:drdistcggdomﬁdmdﬁydﬁ@mdlh@aym-rmhyibér&afvﬂddo pH 1 a@@d extractgd

wi th ether x 1 m.). The _extract was dried ov sodi sul phat e,
filtered bﬁdnre@lhé%enﬁt?&%léha%ﬁve} éfaﬁé’éﬁplbfide@seg?eé.( Gﬂm'é‘i @n 8%‘?%%116“ qitrogen

chromat ogra Lhitie e (AEXANE: ; ' ,
il PO, VByhishm QeHERT Tl 1288 St e oR T AR 15 10
(d, 1H), sfridge (@theldtred Fedctiofmixtuish ovat. Diifutg. Thi drGicebafhmyas tee)qved abd ('t

1H, JF-H 7(3),. 3.83 (s, 3 15 (viii) 3-Chloro-5-difl yuoronethoxytropic,acid
| For myl (BE GBS Y55 P 16 Rt haRmL AgThea i ot e REROR Vi cafReha
with ammonium chloride solution (50 mL, 5% NH,4Cl in water). The organic phase was
washed with brine, dried over sodium sulphate, filtered and concentrated at reduced
15 pressure. The residue was chromatographed on silica (hexane:ethyl acetate 2:1) which

gave 1.5 g, 6.8 mmol (yield: 90%) of the sub-title compound.

'H-NMR (600 MHz; CDCL): A 7.77 (m, 1H), 7.59 (m, 1H), 7.35 (m, 1H), 6.56 (t, 1H, Ju.
73 Hz), 2.60 (s, 3H)
20

(vi) 3-Chloro-5-difluoromethoxyphenylacetic acid methyl ester

3-Chloro-5-difluoromethoxyacetophenone (1.5 g, 6.8 mmol; see step (v) above) was
dissolved in methylene chloride (200 mL). Thallium(III) nitrate x 3MeOH on K-10
montmorillonite (6 g, 10 mmol (ca 0.6 mmol/g); see J. Am. Chem. Soc., 98, 6750 (1976))
25 was added and the mixture was stirred at ambient temperature for 20 hours. The mixture
was filtered and the filtrate was washed with sodium bicarbonate (100 mL, 0.5 M), dried
over sodium sulphate, filtered and concentrated at reduced pressure. The residue was
chromatographed on silica (hexane/ethyl acetate 2:1) which gave 1 g,
4 mmol (yield: 56%) of the sub-title compound.
30
'H-NMR (500 MHz; CDCls): A 7.14 (m, 1H), 7.06 (m, 1H), 6.96 (m, 1H), 6.50 (t, 1H, Ju.r
73 Hz), 3.72 (s, 3H), 3.60 (s,1H)



(40@;Mwol. 4 Mol ; see step (vii) above) was dissolved in THF: met hanol (50
-k, 9:1). Sodium bor@ydri de was added and the m xt sti.rmed

anbi ent twopenemwss e for 30 20 m nutes. Water was add AeCriseosnoss $65 \%as
concentrated to produce an aqueous suspension, which was taken up in ethyl
acetate and water. The phases were sepajgated and the organic phase was
washed with sodium chloride (15%in water), dried over sodium sul phate,
filtered and concentrated at reduced pressure. The residue was dissolved in
met hanol (30 nlL) and hydrolyzed with sodi um hydroxide 25 (1 m., 10 M at
anbi ent tenperature for 10 m nutes. Extractive work up gave 180 ng, O0.68
mol  (yi eg\q}) : i QstyHz; CDC1l3): A
7.18 (m 1H), m 7.00 (m 1H), 6.50 (t, 1H, JF-H_ 73), 4.11 (m
| H), 3.98 ((hi@rOSLS difluognget Qmphqn}ﬂgcegg acidxmethyl ester (1 g, 4 mmol; see step (vi)

o1/ pcT) SEESYFOBbSy iprnat 1 (R e e iR n st Mo P e f°

0.7 mpl; a8eL- tﬁfﬂﬁ(ka( 2ia)l ) THdap¥iggly chk Astiurm a8 fﬁgoa)s mnidQI arﬁ%&hﬁrg),l (1 mimo! )
and PyBOP (530 rrg mol) were di ssolved in DVF ( , whereaft? DI PEA
(550 ny, ¥eE a8 )and/ahe miver winéefhindhees-hail wih ?tffé‘élg é’t"e‘é‘h%i‘ ater (100
tenperatu h br and
ext T act e v Pt PECAAE dob HERREL] HER G T Ay P PR,
sul phat e, acfldllf‘bemedl lwnidocfh\l/@pmwd edv) oo ﬂﬂymmtradth@“nitdmtmﬁ v\deOdmIs)sdThcced in
met hyl ene chloride (5 nL) and trlfl u aci d added.  After

.
1 h at anBfEst W@%%‘éq’ aygisediupiphasg, ﬁ‘?tére fan 8‘%‘{38?&[8%? édb\iﬁi RIGSPSr Ad t o
dryness faua Réas rﬁ%ﬂ%gy@ﬁe& b qm%a qgéx%ia@ed]yp Hedlatk QY%)S@hféhagﬁ@e @0b UAE,
(acetonitri wat er fer: ammoni Om acet at e’ 0. . Freeze
drying gawgrﬁlﬁoh@yjeldrﬁeﬂ)ommsqbymt@@mmnd% of the 10 t|tIe conmpound. MS
(ES) 481 (M + 1)+ 1H NWMR (400 MHz; CDC13): A 7.77 (d, 2H), 7.57 (d, 2H),
7.30 (m 1H) 7.13 (m 2H), 6.87 (t, 1H JF-H 73 Hz), 4.76 (m 1H), 4.55
(s, 2H), 0 3H727.0 1), b4, (n2.. 53
(m 1H), 2 28 %{WHOéMHZﬂAﬁZ(md 21#%%32@%1%71%@@ Cgm )(car onyl
and/ or amilHj,r6eS lo@ar Bddsy 78),13/83 3, 3HY1. 9, 167.2

15

(viii) 3-Chloro-5-difluoromethoxytropic acid

I-Formyl(3-chloro-5-difluoromethoxyphenyl)acetic acid methyl ester
(400 mg, 1.4 mmol; see step (vii) above) was dissolved in THF:methanol (50 mL, 9:1).
Sodium borohydride was added and the mixture was stirred at ambient temperature for 30
20 minutes. Water was added and the mixture was concentrated to produce an aqueous
suspension, which was taken up in ethyl acetate and water. The phases were separated and
the organic phase was washed with sodium chloride (15% in water), dried over sodium
sulphate, filtered and concentrated at reduced pressure. The residue was dissolved in
methanol (30 mL) and hydrolyzed with sodium hydroxide
25 (1 mL, 10 M) at ambient temperature for 10 minutes. Extractive work up gave 180 mg,

0.68 mmol (yield: 48%) of the sub-title compound.

'H-NMR (500 MHz; CDCl3): A 7.18 (m, 1H), 7.10 (m, 1H), 7.00 (m. 1H), 6.50 (t, 1H, Je.u
73), 4.11 (m, 1H), 3.90 (m, 1H), 3.84 (m, 1H)

30
(ix) Ph(3-C)(5-OCHF>)-(S)CH(CH,OH)C(0)-Aze-Pab x HOAc




Exaopl-ewd0 Ph(3-d) (5-0CF3)-(S) CH(CH20H) C(O) - Aze-Pab x TFA 20 (i)

~3-Chl oro-5-trifluoro hoxybenzyl nesylate To a solu of -

3-chl or o-weotmitbisser onet hoxybenzyl al cohol (6.1 g, 2 mPl)?ITlSEBHGDSE}a%pl'e
6(v) above) in CH2Cl2 (250 nL) at OC under a nitrogen atnosphere was added
DI PEA (4.2 g, 32.3 mmol) and net hanesul§onyl chloride (3.4 g, 25 29.6
nmml ). The solution was stirred at OC for 1.5 hours and quenched with H2QO
The organics were separated and then washed with H2O OX), IN HCO (Ix), H20

(I'x) and 3agqu&aeLssdiNabloritidxy, lrogi&daéxbe@ 80rigd 0(7Na£i§@4)see fsdg evigyl adoek), H- Aze—

concentrated to afford the title conpound (8. 99% as an oil.
1H NVR ( 3B&b(Teec) xGBCI 3350 mg.71 8¢l and PyBOP (530 g, 1|mﬂ)>l) werg glissalved 1) Dé’ﬂislo

(1) 5 onlbpovhedind BRI e, PPl uar o8, “InChHEIORA R 2

3- chl or 0- enipetduird F6OMRBRMLY RONZydiluIRE W ItRbEng 8202mg, IS%ENaEClm'ami extmeedsmepet@yl)
above) in DVBO (50 nL) was added sodi um ﬁ%anl de % The
resul t§ ngasstate (gaheolibe &dragt Wah dupd oy s amt%ll@@@ Qﬁareé@ﬁii@&%%maw fo drygess.

or gani s B¢ SMBO ISR AR A HELE LIBACE B8 SR e G T s

phases wejsikiegX tAfee tl cat\whibient En2fkritiive) the Thetwze nbduaﬁdreomgemwnsev\apomtedrto ddyness

(Na2sO™4), filtered and caoncentrated, under a w heat an arti vac o]
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whi ch was t r id d 1414
(300 MHz, b'@l@?aﬁhgﬁsgz&ﬁ? gilqﬂ))%%%agﬁar iﬁ%ﬁgﬁ 9%,1(1‘2.06(37?}1@1%151@3'1 %%,f the
2H)  (d i i ditlBedzhpaamd- 5-t ri f | uor onet hoxyphenyl acetic acid To a sol ution of
3-chloro-5-trifluoromethoxybenzyl cyanide (6.3 g, 15 26.7 mml; see step
(ii) above) in 2-propanol (100 nL) was added water (200 nmi) and

MS (ES) 481 M + 1)*

'H-NMR (400 MHz; CDCl3): A 7.77 (d, 2H), 7.57 (d, 2H), 7.30 (m, 1H), 7.13 (m, 2H), 6.87 (,

1H, Jgu 73 Hz), 4.76 (m, 1H), 4.55 (s, 2H), 4.37 (m, 1H), 4.03 (m, 2H), 3.82 (m, 1H), 3.72 (m,
15 1H), 2.53 (m, 1H), 2.28 (m, 1H), 1.92 (s, 1,5H)

BC-NMR (100 MHz; CD30D): (carbonyl and/or amidine carbons) A 172.3, 171.9, 167.2

Example 10
Ph(3-C)(5-OCF3)-(SYCH(CH,OH)C(O)-Aze-Pab x TFA

20

(i) 3-Chloro-5-trifluoromethoxybenzyl mesylate

To a solution of  3-chloro-5-trifluoromethoxybenzyl  alcohol (6.1 g,
26.9 mmol; see Example 6(v) above) in CH,Cl, (250 mL) at 0°C under a nitrogen
atmosphere was added DIPEA (4.2 g, 32.3 mmol) and methanesulfonyl chloride (3.4 g,

25 29.6 mmol). The solution was stirred at 0°C for 1.5 hours and quenched with H,O. The
organics were separated and then washed with H;O (1x), IN HCI (1x), HO (1x) and
aqueous NaHCO; (1x) and then dried (Na;SO,), filtered and concentrated to afford the
sub-title compound (8.2 g, 99%) as an oil.

30 'H NMR (300 MHz, CDCly): A 7.37 (s, 1H), 7.28 (s, IH), 7.18 (s, 1H) 5.23 (s, 2H), 3.07
(s, 3H)




potogssi wan hydroxide (7.5 g, 133.5 mmol ). The solutio s refluxed for 18
*h, cooled to roomt erature, and the 2-propanol \% wed kna-va .
The agueowe ophees was washed with CH2C1l2 (2x) and t biTtS@:B3/01i85¢C§:J§ed.
The basi ¢ aqueous phase was acidified with 2N HOJ and extracted with
CH2C12 (3x). The CH2CI 2 extracts were g ed 20 (Na2SH4), filtered and
concentrated in vacuo to afford the sub-title conmpound (5.2 g, 76% as an
oil which was used in the next step without further purification. '"H NWR
(300 MHz ﬁ@(‘é \ Gs, 1H), 7.08 (s, 1H), 3.68 (s, 2H
25 (iv) E{ ro “zﬂg&r gl%tho; enZI nlﬁgxyphenyl acetate To a sol ution of
3-chl or o-Bet riadf | usshaivet hoo:dyph&myloaco:é{ttiﬁucaotrdth(osylzengyl 20¢sylateol (B2ee St ep

iii) abo in EtOH (60 wa syl.furi Th
Sol ut i on 4ad TP oFRHCR O) 2Rk b DABTOAR By U PeRE T S R (P B Ly T
with sol i gy NIHPEB raudtidgRekio eroﬁmé’dlﬁﬁoﬁ Rva¥ 8fdthed THSOPESInd UBnivaed dt ut ed
w th Et QAc then 30 washed wt | x), aqueous NaHCO3 (| x) and brine

(1x), hehmxrge’i}hecsacwen evadcpeldd a(lcNa@s@m)ed bthQO@r@dOdﬁ@I Hofn cBistarganees werevacuo

T e

-l_ré S E(7)30(7)0(Eé® ﬁly\p Bile coxﬁblg@d;’%r(g@ﬁ)i@s gﬁdi’e, eraQNi)S(A) 7f112&4=ec( Snd &oddbntra?ecﬂ.ﬁlc(es a |
) S = H -
(t, J= 8 law h@q)ans pasfipl th(t@nctcg '(lféoré@h@,yub( Nlesym@qd)(é(u d@@%o%aa %ﬂlﬁh on

of et hyl 0r,0 r. 15.9 mmol ; see
step (iv) %B@\/é’)‘l WkHCﬁan %}gdfs?%&{iggng un ‘gﬁetr%gﬁﬁf%(%gen at m)sphere at

| ess than OC (ice-MeCH bat h) was added sodi um et hoxide (4.5 g, 63.6 nmol).
The cold solution was stirred fo tes_and ethY formate (8.1 g,

111. 3 rmolH NMB GMHz, €HCH g@?d%ﬂdﬂ Mi(%tlﬁ?:ﬁedz Gt Iéb3f7§r(53§{)m nut es,
warnmed to roomtenperature and stirred for 2 hours. Then, the THE was
renmoved in vacuo. The residue was diluted with Et20 and extracted with H20
(I'x) and QiipMasasebl tidifluorobeh@apheiidacent acidt s were acidified with 2N HC
and extracted wth CH2Cl12 §3x) The conbi ned oqri&gni cs were dri eg éNaZSOfL)
filtered 2Ad concebleR edof n vatiRForsriupmmethgiyoeiaylie SYBIES t | £5-2onfound

(3.9 99 ' E&.?%ﬂmol; see step (ii) above) in 2-propanol (100 mL) was added water (200 mL) and

potassium hydroxide (7.5 g, 133.5 mmol). The solution was refluxed for 18 h, cooled to

room temperature, and the 2-propanol was removed in vacuo. The aqueous phase was
washed with CH,Cl, (2x) and the washings discarded. The basic aqueous phase was
acidified with 2N HCI and extracted with CH,Cl, (3x). The CH,Cl; extracts were dried
20 (NaySOy), filtered and concentrated in vacuo to afford the sub-title compound (5.2 g, 76%)

as an oil which was used in the next step without further purification.
'H NMR (300 MHz, CDCls): A 7.25 (s, 1H), 7.19 (s, 1H), 7.08 (s, 1H), 3.68 (s, 2H)

25 (iv) Ethyl 3-chloro-5-trifluoromethoxyphenylacetate

To a solution of 3-chloro-3-trifluoromethoxyphenylacetic acid (5.2 g,
20.4 mmol; see step (iii) above) in EtOH (600 mL) was added sulfuric acid (several drops).
The solution was refluxed for 18 h, cooled to room temperature, neutralized with solid
NaHCO; and the EtOH removed in vacuo. The residue was diluted with EtOAc then
30  washed with H,O (1x), aqueous NaHCOs (1x) and brine (1x). The organics were dried
‘(NaZSO4), filtered and concentrated in vacuo to afford the sub-title compound (5.5 g, 96%)

as an oil which was used in the next step without further purification.



15106M1-pwBt Ogr aphy on silica gel eluting with Hex: Et (4:1) affor ded the
*sub-title conpound (@O g, 61 %9 as an oil. 'H N % ,
mixture owoimanmss): A 12,30 and 12.25 (s, 1H), P?JTMOQ/SQSS&.BA)

7.21 (s, 1 H, 7.17 (s, 1 H, 7.08 (s, 1 H, 427437 d, 2H) ,
1.28-1.38 (t, J =8 Hz, 3H) 20 (vi) Phi3-C)(5-OCF3)- (R S)CJ—l(CJ—lZO—l)C(O)OEt
To a solution of Ph(3-d)(5-CCF3)-(R S)CHCHO C(O Ot (3.0 g, 9.66 nmol ;
see step (v) above) in MeOH (200 nmL) at -10C (ice-MeOH bath) was added

sodi um borohydride (0.7 g, 19.32 muol) portion-wi se over 5 min. The
solution was stirred 25 at -10C for 45 m nutes and additional sodium

bor ohydr i GENMR 43@) Mies CGIndigdA 7454 @r 1 Hprotehey 1Hp 7ri7r(st BE), 4t13e4 2265 ti0R was
guenched wi th aqueous anmoni um chl ori de, mde weakly acidic with 2N HC
and the NHGIHad-03énAbd! 2 \ibol = ¥ PHi due was diluted with Et OAc and
washed with H20 (1 x), aqueous NaHCO3 (1 x) and brine (1 X). The organics
were dried (Na2SO4), filtered and concentrated in vacuo to afford the crude -
sub 305 tih Ph&ﬁb@@@FqF(&Smwﬁﬂm{Q@Dhy on silica gel eluting with

Hex: Et OAc_(5: 1) afforded, th t d (2. B
100711 tCW() PR/ SE?IUU‘% 2 o & 1 fefg‘g"feé%?‘g% 55’?%‘&’3‘ h%‘il Ff/?sl\/R ((‘%BOOI

CDC13 A<l Y/
4 o4 )4 1509 %ﬁmﬂj see]st‘? (1v)7ab'b%ﬂ§n anh;ch'})ous TH® (40@ mL) dﬂher é’rmlﬁ)'g,én Zﬁn&sﬁherggb "
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nonohy dr afig: {utndwasltirdd a0 for 3@hﬂn§t@b Ut dreed Yesoost ﬂehfp@fhtuﬁ’é ah@6tired for
tenperature for 1 hour and the THE was renoved in vacug. The residue wa

di | ut ed w hpusp Ghenethe THRE Nag romevedancrsguq. 2 e sesiducheas gibietysthdite@ a?ﬂéleds
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CHC13 (4x 3 extracts were
2N HCI and extracted with CH,Cl, (3x). The combined organics were dried (Na;SOy),

filtered and concentrated in vacuo to afford the crude sub-title compound (3.9 g). Flash
15 chromatography on silica gel eluting with Hex:EtOAc (4:1) afforded the sub-title
compound (3.0 g, 61%) as an oil.
'H NMR (300 MHz, CDCl;, mixture of isomers): A 12.30 and 12.25 (s, 1H), 7.39 and
7.34 (s, 1H), 7.21 (s, 1H), 7.17 (s, 1H), 7.08 (s, 1H), 4.27-4.37 (q, J = 8 Hz, 2H), 1.28-1.38
(t, /=8 Hz, 3H)
20
(vi) Ph(3-CDH(5-OCF3)-(R.S)CH(CH,OH)C(O)OEt
To a solution of  Ph(3-CI)(5-OCF;)-(R,S)CH(CHO)C(O)OEt (3.0 g,
9.66 mmol; see step (v) above) in MeOH (200 mL) at —10°C (ice-MeOH bath) was added

sodium borohydride (0.7 g, 19.32 mmol) portion-wise over 5 min. The solution was stirred

25 at —10°C for 45 minutes and additional sodium borohydride (0.4 g) was added. After
another 15 minutes, the reaction was quenched with aqueous ammonium chloride, made
weakly acidic with 2N HCI and the MeOH was removed in vacuo. The residue was
diluted with EtOAc and washed with H,O (1x), aqueous NaHCO; (1x) and brine (1x). The
organics were dried (Na;SO,), filtered and concentrated in vacuo to afford the crude sub-

3 title compound. Flash chromatography on silica gel eluting with Hex:EtOAc (5:1)
afforded the sub-title compound (2.0 g, 66%) as an oil.




(Nagshwo filtered and concentrated in vacuo to afford the crude sub-title
*conmpound (1.5 g) as ‘ oil. Flash chromat ography § a~geh eleut5|3q

wi t h CHCIwoMa@HIsoncentrated NHAOH (gradient from l CA/SE03/a0884

af forded the ammonium salt of the sub-title corrpound (1.1 9g). The ammnl um
salt was partitioned between IN HO ang,CHC13. The 15 organics were dried
(Na2SO™4), filtered and concentrated in vacuo to afford the sub-title
corrpound (al so known as 3-chloro-5-trifluoromethoxytropic acid).as an oil

(s ] GW%@%Z(@S@%%% %792@1 5.7 (W)]Hy (205458 (h My, 724

Ph(3- A ) (50424H3) (b, IHEHE G6L39) &, QI /2. 83 BabeEeH@)lH)a) 1811680RM,(B= SiHz( SHPCF3Z
(R CH(CHZC]—I)C(O) Aze-'Pab(Teoc) (b) To a solution of

Ph(3-d) (5- G:FB) (R SCHCH2ZOH)C(OOH (0.65 g, 2.28 mml; see step (vii)
above) in 6(§Fh %14 h) was added H 25 Aze-Pab(Teoc)
(0.90 on 0 mol) and PyBOP (1.31 g, 2.51

nol ) . s Th@ores«aul t kslgti6o! utofon m@ﬂﬁ@@@)m SbCéISIéCH;IﬂHD)CIQO)CDEr 1(ho wag,med
to room tenperature and stirred for then rempved in

Vacuo. THE2A smalices wis Pl 40w i THFESOELLAE FaONea Mt Haarr b HRous
HA (1 x), dyQiE’kﬂ%é&iﬁ)}h*ﬂ?t??@@? éi\gy%ol 0.1 ¥e ?d?% id WASstitded ro-BIPr?teH{ ARiES

were drie ere concentr at 30 1n vacuo to afford the
crude subfokilt haurcodpbel ﬂ“(ﬂlF( Qzaslreg;x)omd im vatnd. uThe ofsidiie astsedibtedewsh HE) teh

h t hy (3 t f h .Et OAc: MeOH, (95 th
b0y el it G yai2h 704 B¢ 1yashiner ibiRh pTht SESCos PPk
(97: 3), angl; Alﬁ?a )vwm BN%F% Mﬁgétéo@@uﬁ)cmnqmsi?d Tthbecﬁg éxlutabt@ WQRERPAdS

di ast er eoner nd di astereoner (b) (O g, 31 %9 as
cr ushabl e(Nxa30®), flﬁmedguﬁconqeh@atmnpwndtqjafé@ﬂéhée@‘néfr Sl{bat)lﬂ%compqum( 3@ MHz,

CD30D, conpl ex..m re,.of rotaners A??
7.22-7. 49%(# OB ﬁa f‘?roli“a?‘%grﬁl?rhey tlicg’ %g i“‘fé ‘%ﬁ? Cﬂﬁ] %@@gcﬁ‘%i‘“?m 5H)
(2 m?l?) %Z%N((LI&@H (gﬂdlerﬁ fidkn 2,850 oL b3: 1) laffdBdeld the dnithordirh, sall. &¥7thé sSub-8t M5
V4 +
compound (1.1 g). The ammonium salt was partitioned between 1N HCI and CHCl3. The
1s  organics were dried (Na,SO,), filtered and concentrated in vacuo to afford the sub-title

compound (also known as 3-chloro-5-trifluoromethoxytropic acid) as an oil (1.1 g, 62%).

'H NMR (300 MHz, CD;OD):A 7.41 (s, 1H), 7.27 (s, 1H), 7.24 (s, 1H), 4.03 (m, 1H),
3.75-3.87 (m, 2H)

20 '
(viii) Ph(3-C)(5-OCF3)-(S)CH(CH,OH)C(O)-Aze-Pab(Teoc) (a) and Ph(3-CD)(5-OCF;)-
(RYCH(CH,OH)C(O)-Aze-Pab(Teoc) (b)

To a solution of  Ph(3-Cl)(5-OCF3)-(R,S)CH(CH,OH)C(O)OH  (0.65 g,
2.28 mmol; see step (vii) above) in DMF at less than 0°C (ice-MeOH bath) was added H-
25 Aze-Pab(Teoc) (0.90 g, 2.39 mmol), collidine (0.71 g, 5.70 mmol) and PyBOP (1.31 g,

2.51 mmol). The resulting solution was stirred at less than 0°C for 1 h, warmed to room
temperature and stirred for 1 hour. The DMF was then removed in vacuo. The residue
was diluted with EtOAc and washed with dilute aqueous HCl (1x), brine (1x), aqueous
NaHCOjs (1x) and brine (1x). The organics were dried (Na,SOy), filtered and concentrated
30 in vacuo to afford the crude sub-title compound (2.1 g) as a mixture of diastereomers.

Flash chromatography (3x) on silica gel eluting first with EtOAc:MeOH (95:5) then with



10,464 X) wBh(3- O') (5- OCE1) - ( S) CH( CH20H) C( O) - Aze- Pab x TEA

Ph(3-d ) (5-COCF3)-(9) CH2OH) C( O) - Aze- Pab( Teoc), (78 , 0.121 mmol ; see

step (viwD)o3abose - di astereoner (a)), was di ssoIP /igE POmISE0$/00854 4
trifluoroacetic acid. After 10 ninutes, the reactig was over and the
sol vent was evaporated. The residue wagsfreeze 15 dried fromwater and
acetonitrile to give the desired product. Yield: 70 ng (94%. M (nfz) 483
(M- 1)-; 485 (M+ 1)+ 'H NVR(400 MHz; D20) rotamers 1:1: S 8.83 (bt, 1 H),

7. 79 d, - . | 1 7 - ' ' |
ot aner ), CHGEMeA 0T ol CiGlgoMtonS Wbrdh g by feSogbinds T,
rotamer), digsterdofmst (a} k0.5 @f 35v8) dnd dtasbeFedrir (b)0.450%,88166))as cfushablé foanH,

rotaner), 4.38 (m 2H, rotaner), 4.3-3.7 (m 5H), 2.77 (m 1H, rotamer),
2.55 (m 1H, rotaner), 2.27 (m | H 13CNWR (100 WMHz; D20): (carbonyl

and/ or am:di r 172.9, 172.2, 172.0, 171.8, 166.9 25
Exanpl e b SBﬁ(‘@@%@W@%%&?%Q@-Aze- Pab(OMe) (i)
EEE g g g Egﬁ %E%m(%(?&g_‘j( gi_iédﬂ) g@gbhmxmﬁéﬂwm&emy.mm.ss (d, J = 8 Hz, 2H),

- - - - Aze- Pab( Teoc 100 , 0.155 mmol; see
ol € 0RO (rai360es. vl @Bl 53 4 (12 A SOy of G- @1
Met hyl hyd l.am y Of | ( ; 11-1 WO WD 03/101956 P61 SE
PCT/ SE03/ gggéﬁ”%%gﬂ ﬁngmegnH) fm %\}n@é{}g}aé%’%@{gnd the reaction was heated at
50C over nMghin/z)T6¥S (Macif on  mi xture was evaporated and the residue
purified by preparative HPLC (CH3CNV 0.1 M NH4OQAc (70/30)). The pertinent
fractions were evaporated and the residue dissolved in a snall anpunt of
acetonitrile and water and freeze dried. The freeze drying was repeated 5
once. Yield: 80 ng (7699 of pure material. 'H NVR(400 MHz; CD30D) rotaners:
b 7.5-7. 4iX)rRh(3N)(5-VCEN IS CHGHOH)C(B)-AZe-Pab x THHA i nor rotaner), 4.74 (m

1H, nsj OrPﬁ(gza%[(5(31:3;(§j&{&ﬁ{26ﬁ)&59-AZ§:p2a5&e(9)a, ((% rﬁlg_!) 0. 1%1 gr%m(ol?;’ see step

(viii) above - diastereomer (a)), was dissolved in 5 mL of trifluoroacetic acid. After 10

minutes, the reaction was over and the solvent was evaporated. The residue was freeze

15 dried from water and acetonitrile to give the desired product. Yield: 70 mg (94 %).

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

'H-NMR(400 MHz; D,0) rotamers 1:1: & 8.83 (bt, 1H), 7.79 (d, 1H), 7.72 (d, 1H), 7.54 (d,

1H), 7.43 (d, 2H), 7.35 (m, 1H, rotamer), 7.28 (m, 1H, rotamer), 7.20 (m, 1H, rotamer),
20 7.05 (m, 1H, rotamer), 5.22 (m, 1H, rotamer), 4.83 (m, 1H, rotamer), 4.57 (m, 2H,

rotamer), 4.38 (m, 2H, rotamer), 4.3-3.7 (m, 5H), 2.77 (m, 1H, rotamer), 2.55 (m, 1H,

rotamer), 2.27 (m, 1H)

BC-NMR (100 MHz; D,0): (carbonyl and/or amidine carbons, rotamers) 6 172.9, 172.2,

172.0, 171.8, 166.9

25

Example 11
Ph(3-C1)(5-OCF»)-(S)CH(CH,OH)C(O)-Aze-Pab(OMe)

(i) Ph(3-C(5-OCF)-(SYCH(CH,OH)C(O)-Aze-Pab(OMe, Teoc)
30  Ph(3-Cl)(5-OCF3)-(S)CH(CH,0H)C(0)-Aze-Pab(Teoc) (100 mg, 0.155 mmol; see

Example 10(viii) above), was dissolved in 12 mL of tetrahydrofuran. O-

Methylhydroxylamine hydrochloride (44 mg,



3Ho07181 ®03.6 (m 2H), 2.63 (m 1H mnor rotaner), 2.50 (m 1H, major
‘rotgner), 2.3-2.1 1 m 1 H, 0.95 (m 2H), 0.02 9H, maj or rotamner),
0.01 (s, WH,03mmes rotaner) (ii) PG/ SE pcrsrosioosssi &
Ph(3-C ) (5-0OCF3) - (S)CH(CH2OH) C( O - Aze- Pab( Owe)

Ph(3-C ) (5-OCF3) - (S) CH(CH20H) C( O - Aze- Rab( Ove, Teoc), (80 ng, 0.12 mmol ;
see step (i) above), was dissolved in 1 nL of nethylene chloride and
cooled in an ice bath. 15 Trifluoroacetic acid, 3 nL, was added and the
reaction p r

evapor at e@ggﬁﬁmgﬁégégv%i %(:Pnhgﬁ Ré 9@355121% g%%'oﬁaendéd }i@g éﬁer;r fit. tmlT )rﬁr%g&\f/\c\nu
NaHCC3 (am)xttlﬂ’a:eWaSI\Act/dipdnﬂiEdarandmhb basidue. puTifedob;ggmparapha&H’h@s{CHraCEd) 1 M

(Na2sO4), _fi I tere nd evaporate The residue wa eze a
smal | amlAkO4¢ U&é@”or{ﬁ'{e F?Weéhga?ﬁé{“éﬁ”emﬁ@parat %j SSB[YPg et e
product . + +

ot aer s; “§0yABB TP REnllc anbirater agartd d“’ehmT”f‘H““‘%m?%?“évﬁ‘?% S
7.4-7.2 (oncedH)igld58Q mg( (6%l oﬁpummmrlaﬂot amer), 4.74 (m | H, mgjor
rotamer), 4.5- 4.3 (m 3H), 4.05-3.95 (m 2H), 3.85 (m 1H, nmjor rotamner),
3.82 (s, 3H, major rotaner), 25 3.81 (s, 3H, mnor rotamer), 3.73 (m 1H,

mej or Ot GRINIR (4D0MHTCDLOD) %taﬁaersf @t785”f¢ 4)(m, 331)6236M2 tm, HlH)erl(Sr(nf qIHirTer ),
2.63 (m 1H, mnor rot aner), 0 (m H, major rotaner), 2.24 (m H,

Emj O[:) roltmnrmr)rotameﬂ)64(7m(m 1H, nmqmptamt)aﬂérﬁ) 2i ga; B\H/R%%?SS IVFLZ4HQ:I§3@D§b
car bony e car rota 6 0 173. 2
155. 1 30 ﬁ}agﬁé ?%{%%@tﬁbﬁqﬁ% %’:ﬁbﬁ@’ HAH’é‘loﬁéB‘(lE‘i?/é) o)
WO 03 5 /
g o e e
Ph(3-d) (5- OCHF2) - (R)CH(G—i)C(O) Aze Pab(Teoc) (0.40 g, 0.65 nmol; see
Exarrple g’L() Ve G 0 eacetonltrlle andOSOg

: ori de was added. The m xture
was heat eplh(atcﬂ@(btpf) @)@(@%H)@@Oyme Baaa)mar:remat €80 amy 0.h2 mesi; ee was

partitioned between water and ethyl aceta
step (i) above), was dissolved in 1 ‘'mL of methylene chloride and cooled in an ice bath.

15 Trifluoroacetic acid, 3 mL, was added and the reaction flask was kept in the ice bath for
two hours. The mixture was evaporated and dissolved in ethyl acetate and washed three
times with NaHCO; (aq) then with water and brine. The organic phase was dried
(Na,SOy), filtered and evaporated. The residue was freeze dried from a small amount of
acetonitrile and water. Yield: 60 mg (95%) of pure title product.

20
MS (m/z) 528 M - 1) ; 531 M + 1)*
lH-NMR(SOO MHz; CD;0D) rotamers: 6 7.65-7.55 (m, 3H, rotamers), 7.45 (m, 1H, major
rotamer), 7.4-7.2 (m, 4H), 5.15 (m, 1H, minor rotamer), 4.74 (m, 1H, major rotamer), 4.5-
4.3 (m, 3H), 4.05-3.95 (m, 2H), 3.85 (m, 1H, major rotamer), 3.82 (s, 3H, major rotamer),

25 3.81 (s, 3H, minor rotamer), 3.73 (m, 1H, major rotamer), 3.67 (m, 1H, minor rotamer),
3.62 (m, 1H, minor rotamer), 2.63 (m, 1H, minor rotamer), 2.50 (m, 1H, major rotamer),
2.24 (m, 1H, major rotamer), 2.16 (m, 1H, minor rotamer)

BC-NMR (125 MHz; CD;0D): (carbonyl and/or amidine carbons, rotamers) & 174.0,
173.2, 172.7, 172.6, 155.1
30

Example 12
Ph(3-C(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OMe)




Theoagueous phase was_extracted twice nore with ethyl _acetate and the
«comhi ned organic ph' was washed with water, brine ried (Na2SH4),

filtered wodsavaporated. Yield: 0.41 g (91 9. 1OE P_C@E@JOM@S@CDClB)
: S 7.83 (bt, 1H), 7.57 (bs, 1H), 7.47 (d, 2H), 0 (d, 7.20 (m
1H), 7.14 (m | H, 7.01 (m | H), 6.535(t, | H, 489(5 | "H, 4.87 (m |

H, 4.47 (m 2H), 4.4-4.2 (b, 1H), 4.17-4.1 (m 3H), 3.95 (s, 3H), 3.67
(m 1H), 2.68 (m 1H), 2.42 (m1 H 0.97 (m 2H), 0.01 (s, 9H). 15 (ii)
Ph(3-d ) (5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab( Owe)

Ph(3-d) (5- OCHF2) (R)CH(G—i)C(O) Aze Pab(OVE Teoc) (0.40 g, 0.62 mmol; see
step (i) (ipBo@d})(5va (- : gdclal | owed to react for 30

aceiate & ﬁ@%@&é%@% oM e ai‘b@ﬂ%g Pl b BR3P TS

with ethylg Z)e wal didsBRe8 GRONERH 0P raBABhitrile RRADESONES6.0aBMED ofi (- hlatmer
brine, dri e NaZ2S™4), filtered and evagorat ed. The product was freeze

dried fr ohudmm«im@cdtydmcmqrnde wagordded.i The anixere Wwas hpated a5 20 fopi2eh.d The. 28

(23)5% - JZ_gSO(IYI;%—nIt\INR (eGQI}or%{?a (ang?%ll?’e)sgmggwa(s rﬁ%?titiﬁ?)ted é)%&.ee?tWQ% I—él% etgg%aceagat@8 (d,

ﬁl) 873( 219 ’%lh‘@ aq;@o@@%l(dgg wag H)(traéledflﬂw(:ddmore Withlethyd aéle?oaté ddd tHe d-dbmblﬂedlcﬁrg(mm
) S )

(125 NMHz: PlEseway Waé*é“-‘éjr‘bﬁhy‘{a“‘d:%f/“%fr dgid Ei"%iéoehrf%@ aﬂPcﬁVéPf%fP@si é“f]ilazoél
1708, 15 152 6 30 M6 (mz) 495 (M- 1)-, 497 (M+ 1)+ 100711-1 WD 0
WO 03/101 61 PCT/ SE03/ 00854 PC~/sLU31 U W0 5 4 66 Exanple 13

Ph( 3- @CHF2) - (R)CH(C]—l)C(O) Aze- Pab x HOAC

E*X‘gf;pf:'e) (R SREZ o8 R AHES K188 0 ah M, (131897 8 28 ho (8 %5,
7.20 (m, 1H), 7.14 (m, 1H), 7.01 (m, 1H), 6.53 (t, 1H), 4.89 (s, 1H), 4.87 (m, 1H), 4.47 (m,
2H), 44-4.2 (b, 1H), 4.17-4.1 (m, 3H), 3.95 (s, 3H), 3.67 (m, 1H), 2.68 (m, 1H), 2.42
(m,1H) 0.97 (m, 2H), 0.01 (s, 9H).

(o]

15
(ii) Ph(3-CH(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OMe)
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OMe, Teoc) (0.40 g, 0.62 mmol; see step

(i) above), was dissolved in 5 mL of TFA and allowed to react for 30 min. TFA was

evaporated and the residue was partitioned between ethy! acetate and NaHCO; (aq.). The
20 aqueous phase was extracted twice more with ethyl acetate and the combined organic
phase was washed with water, brine, dried (Na;SO,), filtered and evaporated. The product
was freeze dried from water/acetonitrile. No purification was necessary.Yield: 0.28 g

(85%).

25 'H-NMR (600 MHz; CDCls) : § 7.89 (bt, 1H), 7.57 (d, 2H), 7.28 (d, 2H), 7.18 (m, 1H),
7.13 (m,1H), 6.99 (m, 1H), 6.51 (t, 1H), 4.88 (s, 1H), 4.87 (m, 1H), 4.80 (bs, 2H), 4.48 (dd,
1H), 4.43 (dd, 1H), 4.10 (m, 1H), 3.89 (s, 3H), 3.68 (m, 1H), 2.68 (m, 1H), 2.40 (m, 1H).
BC-NMR (125 MHz; CDCl3): (carbonyl and/or amidine carbons, rotamers) 51729, 170.8,
152.7,152.6 |

10 MS (m/z) 495 (M - 1),497 M+ 1)*




12 0e8oved was di ssolved in abs. ethanol (5 mL) and 30.ng of 10% Pd/ C was
vadded. 5 Finally ace acid (5 L) was added and t he xture was

hydr ogenawed3aoivas nospheric pressure for 20h. The rsecmos‘/odssée q
through Celite(r), evaporated, and purified by revrePGm hidd HF’E(?% 1M
aq. ammoni um acet ate/ MeCN). The approprgeate fractions were freeze-dried to
afford the title conpound as a white solid: 85 ng (66%. 10 'H NVR(400
MHz; CD3C0D) rotaners: 6 7.73-7.78 (m 2H), 7.55 (d, 2H), 7.19-7.43 (m

3H), 7.06-7.13 (m 1H), 6.83 (t, 1H, JHF = 74Hz, nmgjor rotaner), 6.81 (t,
1H, maj orExamﬂaMer) 5.20 (s, 1H, major rotanmer), 5.19 (m 1H mnor

r ot anmer), £1- éor ta 2 78 (m 1H, mjor rotaner),
4.4-4.6 ( jor rotaner), 4.08 (m 1H),
3.99 (m BARk- cm(BCIDCHp;)a(mcH(oH)(Z@))GMe R&&(OMd’)CmB rmg ameze mrﬁolsaeelsxa(mplelH
maj or rotamer), 2.30 (m 1H, nmjor rotarrer) m nor rota

1.89 (s, l%apoveiy@sm%mblw etiagenf> H@éaﬁ*@o?ﬂnmgaﬁ&/l&}% BiCaivee adde ons

rEg;?rpnFreS)llZgaléh??fZ‘&ﬁfg %5( %)L&h?%_éﬁ&%@ é\zﬁez #\1 4t§1% (v%* Hd‘rogenﬁa’t)’éd gt'\&tljn})spheag

E)f(l( 3- ICI ) (%—)e%ﬁoa (QBhC:-”ﬂfa(;hlG(t@)e \ﬁrfef-ﬂ?&hi ﬁlrd'dTgih Célﬁe@gﬁvzﬁ))of}fﬁ@d rnd [purified try
anpl e was dissolved in 0 t f 10% Pd/C
ncded, THEvRIPS, Bise AR GS0\ M, iy PRIV B AP AP1 It SCe o R g

The m xtupg.was, i Lilile oeﬂfotrm}%l{gn: co@ﬁJo‘uE@ﬁé’ﬁ whitY SRRL 8! $ke (@6‘3@%‘: reeze dried

fromvvater?acetonltrl{ QD) rotaners: 8-7.7 (m
2H), 7.55 (m 2H), 7572(m 4H) 524(s 1H, major rotanmer), 5.23 (m
1H, m nor, rotaner

1H mn RN A j or
rotam), I’&N(M&(“@é IYIHZ %@3&)@ rgBMeRy %ﬁ%&?@%kﬁéﬁ)@ Zﬁg]87 ﬁ# 4%
100711-1 06- ‘?93 H{g %:8 t 511? )}9{?3_37/4?191 ?()P@Taﬁ%g% @@%411{ 6thajos- 99
(m | H mhor rota m nor aner) H,~ maj or
r ot aner) , rotamer), 5.20 (s, lH major rotamer) 5.19 (m, 1H, minor rotamer), 5.15 (s 1H minor
rotamer), 4.78 (m, 1H, major rotamer), 4.4-4.6 (several peaks, 2H), 4.35 (m, 1H, major
rotamer), 4.08 (m, 1H), 3.99 (m, 1H, minor rotamer), 2.70 (m, 1H, minor rotamer), 2.52
15 (m, 1H, major rotamer), 2.30 (m, 1H, major rotamer), 2.15 (m, 1H, minor rotamer), 1.89 (s,
3H).
BC-NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons, rotamers) o 173.7,
172.9, 168.3.
MS (m/z) 433 M+1)"; 431 (M-1)

20

Example 14
Ph(3-OCF;)-(R)CH(OH)C(O)-Aze-Pab x TFA

Ph(3-Cl)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab x TFA (34 mg, 0.057 mmol, from Example
6) was dissolved in 5 mL of ethanol and 20 mg of 10% Pd/C was added. The mixture was

25 hydrogenated at atmospheric pressure overnight. The mixture was filtered through

Celite®, evaporated, and freeze dried from water/acetonitrile.

'H-NMR (400 MHz; CD;0D) rotamers: 8 7.8-7.7 (m, 2H), 7.55 (m, 2H), 7.5-7.2 (m, 4H),
5.24 (s, 1H, major rotamer), 5.23 (m, 1H, minor rotamer), 5.18 (s, 1H, minor rotamer),

30 4.77 (m, 1H, major rotamer), 4.6-4.45 (m, 2H), 4.36 (m, 1H, major rotamer), 4.08 (m, 1H),



2. 3 {MvolH, major rotanmer), 2.15 (m 1H, mnor rotaner). 13CNWVR (100 MHz;
«CD3QD): (carbonyl an r am di ne carbons, rot amersp nd,s N1AR K 4173. 5,
172.9, 168023/16193@- F NVR (282 MHz; CD30D): -59.8 and *59. ®CtBEp3/enspor and
maj or rotamer respectively), -77.4 (3F) indicates that the salt is TFA M5
(mz) 451.3 (Mt1)+ 10 15 Exanple 15 7
Ph(3-CI)(5-OCI—|ZCF3)-(R)CH(O—|)C(O)-Aze-P6ab x TFA 20 (i)
3-Chloro-5-trifluoroethoxybenzal dehyde To a magnetically stirred solution

gLoSé)Ch;g%'g%Z?’ai& i ben al d ﬂg(réz %gmo%%mgm%}obfsz Isﬁ)gq{g@%r%ta};(éa' i)

ni trogen %@(@dmdmzjozrcﬁaméﬂ)fi us)(rﬁetmyhmprtdndm@mesul fonate (4.2 g 16. 6
nmol ) at ,F.oom tenperat ure. The m xture was heated to 110C for 7_h and then
stirred ovErNMEn(1Gf Mitz;r 6Ba@Danfsarbeny} and/vhamidine cRBRNha@BRed 179 be,
poured in 0 (100 nbL) and extracted with EtOAc (2 x 75
The L@n%clﬁéﬁ h)?zgg Ig8l_i(cé:lxtracts were washed with 0.5 NHAO (2 x 50 nl),
drl ed { NaPSONMK i (R8T wez; a0D;ODRCesd.§ ased -5N9V (AFjominkre andr muyor rotanveds
chr omat ogr aphed on silica gel eluting with Hex:EtOAc (6:1) to afford the
sub-tit| erespaepvelnl - (44 6OR), m@iat%tha%thaS%HSlT&ﬁ oil. 30 100711-1 WO WD
03/ 10195 454 68 'HNW (300 vHz, CDC13) A 9.44 (s, 1H),
7.56 (s, w@%ﬁ%%@& 7.28 (s, IH, 4.42 (q, J =8 Hz, 2H) (ii)
Ph(3-d ) (5-0CH, ) CFA) - (R S)CH(OTI\/S)CI\I s To a solution of
3-chloro-5-trifluoroethoxybenzal dehyde (5.2 g, 21.7 mmol; see step (i)
above) and zinc iodide (1.7 g, 5.4 mol) in CHC 2 (200 nL) under nitrogen
was added trinmethylsilyl cyanide (4.3 g, 43.3 muol) .dropwi se via syringe

at 0C. The m xture was
10

Example 15
Ph(3-C1)(5-OCH,CF3)-(RYCH(OH)C(O)-Aze-Pab x TEA

20 (i) 3-Chloro-5-trifluoroethoxybenzaldehyde

To a magnetically stirred solution of 3-chloro-5-hydroxybenzaldehyde (2.0 g, 12.8 mmol,
see Example 1(ii) above) and potassium carbonate (2.3 g, 16.6 mmol) in DMF (35 mL)
under nitrogen was added 2,2,2-trifluoroethyl p-toluenesulfonate (4.2 g, 16.6 mmol) at
room temperature. The mixture was heated to 110°C for 7 h and then stirred overnight at

25 room temperature. The reaction was cooled to 0°C, poured into ice-cold 2 N HCI (100
mL) and extracted with EtOAc (2 x 75 mL). The combined organic extracts were washed
with 0.5 N HCI (2 x 50 mL), dried (Na,SOQy), filtered, and concentrated in vacuo. The
brown oil was chromatographed on silica gel eluting with Hex:EtOAc (6:1) to afford the
sub-title compound (1.9 g, 61%) as a yellow oil.

30




stigpfieflwat OC for 3 h_then diluted with H20 (150 nL)._The organic |ayer was
+separated, dried ( ), filtered, and concentrat in vacuo to afford

t he sub-twolog/1eospound (6.9 g, 10 95% as a yel |l ow I/@nccrtsmgmssus@q

wi thout further purification. "H NWR (300 MHz, CDC13) 7.27 (s, 1H 98
(s, 2H), 5.44 (s, 1H, 4.38 (q, J =8 Hg 2H), 0.30 (s, 9 H) is (iii)
Ph(3-d) (5-0CH2CF3) - (R, S) CH( OH) C(O) OH Concentrated hydrochloric acid (170
m.) was added to Ph(3-C)(5-OCH2CF3)- (R, S)CH(OTI\/B)CN (6.9 g, 20.4 mol ;

Ferper at ut b NYRAWEE EBCLE Nl PG PE G Mot Al B0E PR (H P Ry
with 3 N Mo dge0my). This mxture was vvashed with Et20 (2 x 100 nL) and

20 the aqueous |l ayer was acidified wwth 2 N HC (50 nL). The aqueous | ayer
was then extracted with EtOAc (2 x 100 nlL), dried (Na2SO4), filtered, and

concent ra@ q’hiii'daﬁif‘?#ﬁ F ﬁ{é Siéh@ﬁ %?@ti tle conpound (5.3 g, 92% as a
pal e yell “ﬁ/ urther purification. 25 "H NWR
(300 MHz, T@%ﬁﬁ)tm‘h af 1&h(o$o SJIHi]uor?)e(hinﬂEnzdl&Bhyda (82 £,21. 1 mol5 sd3step (i) 1H) ,
N e [ L
Ph(3-4) (g I{&t‘}é éﬁﬁd%wgggzﬂ)}@(% (irgp\gﬁe Dia Sfirde WOPC. S8R Mix@Re v\(l\%s_:B'E)

above) an 4. 30 In vinyl dcetate (250 mL) and
(250 L) stizeesl heiCefdr th ﬂ‘ﬁﬁ:dulud:érwm Hrzﬁg(deﬁ() frdy). Ahemrgdhe layenwias oepaneisd,

cooled to, room 10071 WO 03/101956 0 T/ P E03/00854 8 5 4

t enper at ufted (tN?éggf?z {}Hﬁegg&d@w&a‘e Yt PEGHe rtglacf%ﬁ @&é‘ﬁﬁ‘\ée ﬁ?‘flﬂoﬁdégg & and
the fijtrede ascé)glfcm 52 WRtkh! WasMAEY Rith G TOAR QafiABAonoN silica gel el uting
wi th CHC13: (92:6:2) afforded the triethylam ne salt of the

sub-title conpound (a) (3 02 g) as a yellow oil. The salt of sub-title

oxt T aot e NIRRT GGT AT b P dids EGHE L AETS MRt A AP AT e

(Na2SH4) , oy lot Ry @ ggnd concentrated in vacuo to yield the sub-title
conpound (a% (2.18 g as an off-white solid. In addition, the
triethylamne salt of sub-title conmpound (b) (4.73 @)

15 (iil) Ph(3-C1)(5-OCH,CF5)-(R.SYCH(OH)C(O)OH
Concentrated hydrochloric acid (170 mL) was added to Ph(3-Cl)(5-OCH,CF;)-
(R,S)CH(OTMS)CN (6.9 g, 20.4 mmol; see step (ii) above) and stirred at 100°C for 1 h.

After cooling to room temperature, the reaction was further cooled to 0°C and basified
slowly with 3 N NaOH (300 mL). This mixture was washed with Et,O (2 x 100 mL) and
20  the aqueous layer was acidified with 2 N HCI (50 mL). The aqueous layer was then
extracted with EtOAc (2 x 100 mL), dried (Na,SQy), filtered, and concentrated in vacuo to
afford the sub-title compound (5.3 g, 92%) as a pale yellow oil which was used without

further purification.

s 'H NMR (300 MHz, CDsOD) A 7.18 (s, 1H), 7.07 (s, 1H), 7.02 (s, 1H), 5.13 (s, 1H), 4.58
(q, J = 8 Hz, 2H)

(iv) Ph(3-C1)(5-OCH,CF;)-(RYCH(OH)C(O)OH (a) and Ph(3-Cl1)(5-OCH,CF;)-
(SYCH(OAC)C(O)OH (b)

30 A solution of Ph(3-C1)(5-OCH,CF3)-(R,S)CH(OH)C(O)OH (7.06 g, 24.8 mmol; see step
(iii) above) and Lipase PS “Amano” (4.30 g) in vinyl acetate (250 mL) and MTBE (250

mL) was heated at 70°C under nitrogen for 40 h. The reaction was cooled to room



wasonht sioned from the _col unm chronmat ogr aphy nenti oned_above. to Data for

rsub-title conpound ( mp: 98-103C ' H NMR (300 WW@A 748 g5 )|
H, 7.07 we,03htdps6 7. 02 (s, | H), 5.13 (s, 1H), 4.58 PCE/SBOIMAMSSL bsc

NVR (75 MHz, CD30OD) A 175.4, 159.6, 144.6, 136.2, 125.0 (q, J = 277 Hz),
121.8, 15 115.9, 113.1, 73.3, 67.0 (q,69) = 35 Hz) HPLC Anal ysis: 98.6%
>99% ee, Chiralcel OD Colum (97:3:0.5 Hex: EtOH TFA nobile phase) [1]25n =
-81.5 (¢c = 1.0, MeOH) APC-MS: (M- 1) =283 nfz 20 (v)

Ph(3-d 3 v r
oy 3. & g E%%ggghe(&@@%%% @@S%I?ﬁ{b;{t%washm mgﬁ%gtgf&@h {;; ?teabove

( conpoundcgrapitrated z@lWCt@QOChrD)nmmhynm rSd@é rgel\@utatxdé/@lhl—CHE&Ma@

ol ) at 868 SRR s e &9 Pt g sih THE bieB0fy, Bt Z‘y%%lg%m

t enper at upg. TRE sAPohsubltite cothpdudt €a)\Vess cﬁgslaweatm abed 150 mlgcatdiaed withe N
resi due chronmat ographed twi ce on silica eluting first with CHCL3: Et OH -

(10: 1) s anHCl hed exiradieEWAIRCERATHZ 1 JS 1L} oTa«r £ombined Orgapls extracisewerg sisdnd

cricas: & oy a6or B Ba i b B Vs e R dperei £ O s

(300 MHz, al36,whirrspliéx Imhddltidirﬁ thd trfedtyiba]‘ﬁms yalPof7sub&itle @infomnd 2j)(4.73. 83 8-
7.41 (m 2H), 7.12-7.16 , 7.00-7.06 (m ZH% 5.09-5.22 and 4.75-4.79
(m 2H), Was 9b1taweéiromﬁheg%lmrlchm@matos@pbwemne FOO¥:1. 11 (m 2H), 0.70 (s,
9H) APCI-Ms: (M + 1) 643 mz 5 (vi)
Ph(3-C1)(5-OCHZCF)-(R)CH(O—|)C(O)-Aze-Pab x TFA

10 Data for sub-title compound (a):

mp: 98-103°C
'H NMR (300 MHz, CD3OD) A 7.18 (s, 1H), 7.07 (s, 1H), 7.02 (s, 1H), 5.13 (s, 1H), 4.58
(q, J = 8 Hz, 2H).
13C NMR (75 MHz, CD;0D) A 175.4, 159.6, 144.6, 136.2, 125.0 (q, J = 277 Hz), 121.8,
15 1159, 113.1,73.3,67.0(q, J =35 Hz)
HPLC Analysis: 98.6%, >99% ee, Chiralcel OD Column (97:3:0.5 Hex:EtOH:TFA
mobile phase)
[11¥5 = -81.5° (c = 1.0, MeOH)
APCI-MS: (M- 1)=283m/z
20
(v) Ph(3-C1)(5-OCH,CF3)-(R)YCH(OH)C(O)-Aze-Pab(Teoc)
To a solution of Ph(3-Cl)(5-OCH,CF;)-(R)CH(OH)C(O)OH (0.50 g, 1.8 mmol; see step
(iv) above (compound (a))) in DMF (20 mL) under nitrogen was added H-Aze-Pab(Teoc)
x HCI (1.03 g, 2.3 mmol), PyBOP (1.01 g, 1.9 mmol), and DIPEA (0.57 g, 4.4 mmol) at

25 0°C. The reaction was stirred at 0°C for 2 h and then at room temperature for 20 h. The
mixture was concentrated in vacuo and the residue chromatographed twice on silica gel,
eluting first with CHCl3:EtOH (10:1) and then with EtOAc:EtOH (10:1) to afford the sub-

title compound (0.55 g, 48%) as a crushable white foam.

30 mp: 90-95°C
R =0.42 (10:1 CHCl3:EtOH)



Ph{ogr €l wp5- OCH2CF3) - (R) CH( OH) C( O) - Aze- Pab( Teoc) (0.066 g, 0.103 mmol ; see
«step (v) above), wa issolved in 3 nL of TFA and agmowed to react for 30
m n. TFA wa3/1emapor at ed and the resi due was freez r/i S Picmesmn3/00854 i

wat er/ acetonitrile to yield 0.060 g (94% to of the title conmpound as its
TFA salt. 'H- NWR (400 MHz; CD3OD) rotamgys: S 7.8-7.7 (m 2H), 7.6-7.5 (m
2H), 7.2-7.0 (m 3H), 5.21 (m 1H, mnor rotaner), 5.17 (s, 1H, mgjor
rotanmer), 5.11 (s, 1H, mnor rotaner), 4.81 (m 1H, nmjor rotamer),

4.6-4.4 ( , piop. W) r L), 5 Ol 20
rotamer), r%h@gk(%ﬂowgm%n r fg?ig%?()r?&ggsé)}(%%m%ﬁ? 1“m'7'$17glr7'8r110 %@f7%8 70
(mt I H5 T/r_gmcll(gn,rm)aﬁilrz)HY.le:(ﬁé 1Hn ZJOOH'?('?Q%QER}%“'MQ)Z’ argl. 295419 {m,HZngj or
r ot aner), . m . m nor r.otamer - ;. CD30D) : I
L or i Gitrics misais .00y B PR 84, B G, v, 70 b5 S50 0, 20 W

I(Dhm( CZ%) 04??13%%%:%4?%%% O - Aze-Pab(Ove) To a solution of

PB(S-Q‘()(S-OCI—IZCFS;;(R)CI—I(C]—DC(O)C]—I (0.48 g, 1.7 mol ; see Exanple 15(iv)
above (conmpoun i dded H Aze 25
Pab( OMe) s teRalellole 2Lk k draerhabGOPE 19 ?rrmle), and DI PEA

(0.55 g, ) ' i O MASTEI) [0 € . h
) cmle:?g?g%%@nﬁgnﬁg)w& PRSTEIC) (0.666 210. Q8 hilbl; 3edsigpd)t hen

at room t enper ' , m xture was concentrated in vacuo and
t he resi dawvehreandogelaphéd 3t wilcef dFAsiand edowgelto reaaytfphgOf minst ThA pvas

CHC13: Et OH (10: 1 second with EtOAc: Et OH . (10:1). 1. f f e o bt
conmpound {¥Y! B?teé},ar%&gﬁ regidus W (19545 %ec\ﬁﬂ? ew?téréan%egoéﬁ}lfr%pts )Ll@{ig(%b% (fQQ‘Zo) 0?43
(10: 1, CHCIBHE, Ok omPOrblas ktsVIFSgalon b n n o 5 4 WO 03/ 101956 |

PCT/ SE03/ 00854 71 'H NWR (300 MHz, CD3OD, conplex m xture of rotaners) A

7.57-7.60 (m 2H), 7.32- 7.36 (m 2H), 7.13-7.17 (m | H, 7.00-7.06 (m
20, 5. 099\ r3A80 fi?: EDS8DY BraftEds: 6 7.8-7.7 (m, 2H), 7.6-7.5 (m, 2H), 7.2-7.0 (m,
3H), 5.21 (m, 1H, minor rotamer), 5.17 (s, 1H, major rotamer), 5.11 (s, 1H, minor
rotamer), 4.81 (m, 1H, major rotamer), 4.6-4.4 (m, 4H), 4.37 (m, 1H, major rotamer), 4.16
15 (m, 1H, major rotamer), 4.06 (m, 1H, minor rotamer), 3.99 (m, 1H, minor rotamer), 2.70
(m, 1H, minor rotamer), 2.54 (m, 1H, major rotamer), 2.29 (m, 1H, major rotamer), 2.15
(m, 1H, minor rotamer)
BC-NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons, rotamers) & 172.2,
171.8, 171.7, 167.0.
0 MS (m/z) 499.3 (M+1)"
Example 16
Ph(3-C1)(5-OCH,CF3)-(RYCH(OH)C(O)-Aze-Pab(OMe)
To a solution of Ph(3-Cl1)(5-OCH,CF;)-(R)YCH(OH)C(O)OH (0.48 g, 1.7 mmol; see
Example 15(iv) above (compound (a)) in DMF (20 mL) under nitrogen was added H-Aze-
25 Pab(OMe) x 2HCI (0.74 g, 2.2 mmol), PyBOP (0.97 g, 1.9 mmol), and DIPEA (0.55 g, 4.2

mmol) at 0°C. The reaction was stirred at 0°C for 2 h and then at room temperature, for 20

h. The mixture was concentrated in vacuo and the residue chromatographed twice on silica
gel, eluting first with CHCl3:EtOH (10:1) and second with EtOAc:EtOH (10:1) to afford
the title compound (0.62 g, 69%) as a crushable white foam.

30
mp: 75-80°C
R;=0.43 (10:1 CHCl3:EtOH)



3. ndi%d (m 6H), 3.81 (s, 3H), 2.10-2.73 (m 2H) APCI-MS: (M+ 1) = 529
«mz, 5 Exanple 17 Ph(.CI)(S-OCHZ HF, ) - (R) CH(OH) C(O re-gPaba % iliFAo(g'I)’
2, 2-Di f| vwometibwbe est er net hanesul fonic acid to To NeTTsab3/gsss i'r red
solution of 2,2-difluoroethanol (1.52 g, 18.5 mmol) in CH2C12 (20 nl)
under nitrogen was added triethyl am ne 1;5.61 g, 55.5 nmol) and
nmet hanesul fonyl chloride (2.54 g, 22.2 mol) at 0C. The m xture was ‘
stCirEed at OC for 1.5 h, diluted with CH2C12 (50 nlL), and washed with 2 N
HC1 (50 ; e S r j t he
conbi nedmcd)l% 516{\21;?0(3g§¥§g't gbagghg@@é\}e? ﬁh%gﬁ%g@ ( %%h‘%{g} g@rg?gdé@lgn?é ngégfo% :
fil tgg oe/(;?l, 7.aa(im;cnllf)er7tll3af.eﬁ Vw(]innﬁ\lfh,cm@OtbOfa’(rﬁpﬁH),t $89-5UB- dndt 4.64-ddpoundHj,2. 52
g, as _a yell ow oi i.ch was ed without further purification. 'H
NMR (300 R/ﬁé:“-éj@mliw-é!@23@{2,-1%227%5“1% J = 55 Hz, 1H§), 4.39 (dt, J = 3
Hz, J =1 B2, B 1 3H) 20 (ii) -
3- Chl oro-é})gmﬁ'o oe+t ﬁoxy %ﬁézal dehyde(To) a solution of
3-chl os 0- 5- hydr oxybenzal dehyde (1.50 g, 9.6 mmol; see Exanple 1(ii) above)
and potassium carbonate (1.72 g, 12.5 mol) in DVF (10 nlL) under nitrogen
was addegh g, 5pliwti on of 2, 2-difluoroethyl ester nethanesulfonic acid (2.0
g, 12.5 mol; see 25 stezﬁg above) in DVF (10 nL) dropwi se at room
t enper at uPk(3-GINS-QCHP GHE)WAICHEQHHN QoAZet BIX TEA 6 h and then stirred
overnight at roomtenperature. The reaction was cooled to O0C, poured into
ice-cold 2 NHCO (100 nL), and extracted with EtOAc (2 x 75 nL). The
E:&angisgz;i QI%ngi@uebgeﬂﬂtgﬁemtﬂam&llﬁ@dcmwh 0.5 NHO (2 x 50 nL), dried

, iltered, and concentrated jn vacuo. . T br oi | .was
chr omat ogFaghaagnstcally steedgialution qf) Zeiparert art%ép-gat& N BmobhifolhaCle1. 35

%T'(/)/OCO?S @Oﬁrﬁtggﬁgﬁer Wltwéem's E&@%Ctrig'@lyﬁrﬁlﬁé o1 Q,i 355 M)lgﬁdlmMalﬂesglfonyl
’ chloride (2.54 g, 22.2 mmol) at 0°C. The mixture was stirred at 0°C for 1.5 h, diluted with

CH,Cl, (50 mL), and washed with 2 N HCI (50 mL). The aqueous layer was extracted
with CH,Cl, (30 mL) and the combined organic extracts washed with brine (30 mL), dried
15 (NapySO,), filtered, and concentrated in vacuo to afford the sub-title compound (2.52 g,

85%) as a yellow oil which was used without further purification.

'H NMR (300 MHz, CDCl3) A 6.02 (tt, J = 3 Hz, J = 55 Hz, 1H), 4.39 (dt, J=3 Hz, /=13
Hz, 2H), 3.13 (s, 3H)
20

(ii) 3-Chloro-5-difluoroethoxybenzaldehyde

To a solution of 3-chloro-5-hydroxybenzaldehyde (1.50 g, 9.6 mmol; see Example 1(ii)
above) and potassium carbonate (1.72 g, 12.5 mmol) in DMF (10 mL) under nitrogen was
added a solution of 2,2-difluoroethyl ester methanesulfonic acid (2.0 g, 12.5 mmol; see
25 step (i) above) in DMF (10 mL) dropwise at room temperature. The mixture was heated to
100°C for 6 h and then stirred overnight at room temperature. The reaction was cooled to
0°C, poured into ice-cold 2 N HCI (100 mL), and extracted with EtOAc (2 x 75 mL). The
combined organic extracts were washed with 0.5 N HCI (2 x 50 mL), dried (Na;SOa),
filtered, and concentrated in vacuo. The brown oil was chromatographed on silica gel

30 eluting with Hex:EtOAc (5:1) to afford the sub-title compound (1.35 g, 64%) as a yellow

oil.



W0 031{-1@3956 PCT/ SE03/ 00854 72 'H NVR (300 MHz, CDCl3) A 9.92 (s, 1H),
7.52 (s, 1H), 7.31 (s@@LH), 7.22 (s, 1H), 6.12 (tt,.ﬁ'/scﬂznq.] & 53 bz
H), 4.26 wotosdioss 3 HZe J = 15 Hz, 2H) 5 (iii) PCT/SE03/00854 © O &
Ph(3-d) (5- OCH2CHF2) - (R S) CH(OTMS) CN To a sol ution of
3-chl oro-5-di fl uor oet hoxybenzal dehyde (7. 35 g, 6.1 mmol; see step (ii)
above) and zinc iodide (0.48 g, 1.5 rnnol) in CH2C12 (50 nmL) was added
trimethylsilyl cyanide (1.21 g, 12.2 mmol) dropwi se at OC under nitrogen.
The m xture was stirred at OC for 3 h, then diluted with H20O (50 nL). The
organic layer was separated, dried ]Jo (Na2804) filtered, and concentrated
:AE Vﬂ.CUO 't}DI\a\fCIIRQBd?]méz ]ECCIDGJI;;) N ®9Z bt SE Ls, 8H)g7.31 %%{)a% 22 (ridhn 64l

ich was used without further purification. ' (300 MHz, CDC13) A 7.13
(o “lh " g 1 e e He 1B sty L2 Sy T, OO0 s S0 T
4.20 (dt, J= 3 ' Hz, J= 15 Hz, 2H), 0.28 (s, 9H) 1s (iv)
Ph(3-d) (5-0OCCH2CHF2) - (R, S) CH( OH) C( O) OH Concentrat ed hydrochloric acid (60
m.) was adidePh@«CIRB(GCHECHE MR )CH(OTIVIS)CN (1.85 g, 5.8 nmol;

ee st i b d d 100C : I

ot o ChER ARl SRR Dss BT BT a T
3 N NaCH ibo%@ﬁaﬁﬁ-lin@ngdlu@gbﬂﬂ N AP i ZHSCES0InIL) WhE addBiCQitSeth AYiB)l Was
acidified with 2 NHO (2 and extracted with EtOAc (2 x 75 nlL). The

conbi ned cxanghr(ilalactlﬂa%mql\)edr@pmaeead Of Namgennitroggn. t BhecapiX tarew eosiiseast dtat ed

col 1 a wni 0 Sere B bGP oL HERCPE R itk bafle 1860 Rudhebled Y. "

gD?’CD)o A Nal800s filtkidd, aﬁd Q5n<(eﬁtratlh‘|)m Vac9B tc( §ffor1;\|'ﬂle sGb-1i9le (dompoding (4.86izg, J =

5 Hz, 1 5.12 (s 4,25 (dt, J = 4 = 17 Hz, 2H) 1 (v)
Ph( 3- ) (BBMAMEHN. mlsy@f(lmyts(doym%éarﬂ&haurlﬂi*ﬂagoml)(5 OCH2CHF2) 30
(RCHOH C(OOH (b) Asolution of Ph(3-d)(5-0CH2CHF2)- (R, S)CH(OH) C(O OH
(3.90 g, 14.6 mmol; see step (iv) above) and Lipase PS "Anano" (2.50 g) in

vinyl acetrpiNvR %300 Mz, a00CNY BE7.0348) 1H), 6.94 (s, 2H), 6.10 (it, J = 3 Hz, J = 55 Hz,
1H), 5.43 (s, 1H), 4.20 (dt, J= 3 Hz, J = 15 Hz, 2H), 0.28 (s, 9H)
15
(iv) Ph(3-C(5-OCH,CHF,)-(R.SYCH(OH)C(O)OH
Concentrated hydrochloric acid (60 mL) was added to Ph(3-Cl)(5-OCH,CHF,)-
(R,S)YCH(OTMS)CN (1.85 g, 5.8 mmol; see step (iii) above) and stirred at 100°C for 1 h.

After cooling to room temperature, the reaction was further cooled to 0°C, basified slowly
20 with 3 N NaOH (~180 mL) and washed with Et;O (2 x 75 mL). The aqueous layer was
acidified with 2 N HCI (20 mL) and extracted with EtOAc (2 x 75 mL). The combined
organic extracts were dried (Na;SO,), filtered, and concentrated in vacuo to afford the sub-
title compound (1.50 g, 97%) as a pale yellow solid which was used without further
purification.
25
'H NMR (300 MHz, CD30D) A 7.15 (s, 1H), 7.05 (s, 1H), 6.98 (s, 1H), 6.19 (tt, J = 4 Hz,
J=155Hz, 1H), 5.12 (s, 1H), 4.25 (dt, J = 4 Hz, J = 17 Hz, 2H)

(v) Ph(3-C1)(5-OCH,CHF,)-(SYCH(OACc)C(O)OH (a) and Ph(3-CDH)(5-OCH,CHF;)-

30  (RCH(CH)YC(O)YOH (b)
A solution of Ph(3-Cl)(5-OCH,CHF,)-(R,S)CH(OH)C(O)OH (3.90 g, 14.6 mmol; see step
(iv) above) and Lipase PS “Amano” (2.50 g) in vinyl acetate (140 mL) and MTBE (140




10Q4ALi woWO L Y WO 03/101956 40 P ML SEPCT/ SE03/ 008545 4 73 nlL) was
+heated at 70C under rgrogen for 40 h. The reaction cool ed to room
t enper at uwe,03tih®senzyne renoved by filtration washi ﬁ&ﬂrg&ts@&wosmﬁjlgt he
filtrate concentrated in vacuo. Chromatography on silica gel eluting with
CHC13: MeOH. Et 3N (92:6:2) afforded the 4yiethylam ne salt of the sub-title
conpound (a) as a yellowoil. In 5 addition, the triethylamne salt of the
sub-title conpound (b) (1.47 g) was obtained and the salt was dissolved in
H20 (100 cidif | m.) .
The conbi neé %?S la’t%‘lu?:d §€t7 %rﬂ“g:{ﬁ S a(\a’/\I/J;I'r“'(;F(; ?r?g% %%%S@?qe%{&to? e\r%st?%(g%\@ & rodid
concent rate&@;eraaurevawenimw Ircﬁhdvetihby Hilbrationt hesldogrpeitin EtOB)k, (ahd 0Be giltras an

off-white solid. 1o Data fqr sub-tit]e conpoun
0.39 (90: gonpeRtFitads B esNOEt ﬁ:Njom‘FPN Y 880°! Mﬁzggd(’%)tﬂﬁ) ngﬁégi(é[egﬁ—?ﬁ? 04

1 6 N
2_52 4 (szt , @)}9612)535,{%115% the gr’bmz&@ﬂ?fsar{ 504 1‘5% sub N%leg%ﬁ%%nd %g)gs a5ye14% (&1 IilaH)

160. 3, 5 144dddtiorl Bife t]:ipth]ylbhiﬁe sdll &f the sali-Eitld ,compounli (b) QU4 gHw s omél.lZeQ and731e4

68.6 (t, J = 29 HZ Al

(95: 5(0 55%‘Xa5|§%1€3q ﬁ%@&%‘i“&ﬁa@% lﬁfcﬁvgg%%?@@ng ei(‘:@‘%“{tg gé E@Eé%&um
APCI - M5: 41 ) Lrhe 3@1@1&‘37& 20 extracts were drled (Na;SOy), filtered, and concentrated in
Ph(3-d) (5- OCHZCHFZ) CH( C(O - Aze-Pab(Teoc) To a sol ution of

Ph( 3- (:I)(Eac@@m@lelmzt)w(sm) aHe orinppdal) (100BS) a3,an pi3whiipsclidsee step (v) above
(conpound (b))) in DVF (18 nlL) under nitrogen was added H Aze- Pab(Teoc) x
25 HC1 (0.76 g, 1.7 nml), PyBOP (0.75 g, 1.4 mmol), and D PEA (0.43 g, 3.3

mol ) @t B&ia fEheibt@acédnpdunasbystirred at 0C for 2 h and then at room
tenperature for 20 h. The m xture was concentrated in vacuo and the

resi due cmport@Bofi6abhed twice on silica gel, eluting first with CHC13: Et OH

(10:1), agg% %%MSI?CEF%EEWPJO 1) to afford the sub-title conpound

(0.69 g, as“a crus f oam
'H NMR (300 MHz, CD;0D) A 7.13 (s, 1H), 7.04 (s, 1H), 6.97 (s, 1H), 6.17 (tt, J = 4 Hz,

J=55Hz, 1H), 5.12 (s, 1H), 4.24 (dt, J =4 Hz, J = 8 Hz, 2H).

15 '*C NMR (75 MHz, CD;0D) A 175.5, 160.3, 144.5, 136.1, 121.3, 115.7, 115.3, (t, J = 240
Hz), 112.9, 73.4, 68.6 (t, J = 29 Hz)
HPLC Analysis: 96.2%, >95.0% ee, ChiralPak AD Column (95:5:0.5 Hex:EtOH:TFA

mobile phase)
[[1®°5 = -84.0° (c = 0.85 MeOH)
20  APCI-MS: (M-1)=265m/z

(vi) Ph(3-C)(5-OCH,CHF)-(R)CH(OH)C(Q)-Aze-Pab(Teoc)

To a solution of Ph(3-Cl)(5-OCH,CHF,)-(R)CH(OH)C(O)OH (0.35 g, 1.3 mmol, see step

(v) above (compound (b))) in DMF (18 mL) under nitrogen was added H-Aze-Pab(Teoc) x
25 HCI (0.76 g, 1.7 mmol), PyBOP (0.75 g, 1.4 mmol), and DIPEA (0.43 g, 3.3 mmol) at 0°C.

The reaction was stirred at 0°C for 2 h and then at room temperature for 20 h. The mixture
was concentrated in vacuo and the residue chromatographed twice on silica gel, eluting
first with CHCl3:EtOH (10:1), and then with EtOAc:EtOH (10:1) to afford the sub-title
compound (0.69 g, 84%) as a crushable white foam.

30
mp: 108-118°C
R = 0.48 (10:1 CHCI3:EtOH)



30,06R;.; w88-118C R f = 0.48 (10:1 CHC13: EtOH) 100711-1 WO O pig/ SF nfl
“nn854 WD 03/ 101956 P SE03/ 00854 74 ' H NMR (300 SPaBD tdhpl b

m xt ur e oWOrostieayes s) 7.78-7.81 (m 2H), 7.40- 7.4 PIE/SEF3/QB54/. 12 (m
1H), 6.96-7.02 (m 2H), 6.16 (t, J= 57 Hz, 1H), 5.09-5.20 and 4.75-4.80
(m 2H), 3.95-4.55 (m 8H), 2.10-2.75 (ju 2H), 1.04-1.11 (m 2H), 0.07 (s,
9H) APCI-Ms: (M + 1) = 625 n125(V||)

Ph(3-d ) (5- OCH2CHF2) - (R)CH(C]—I)C(O) Aze-Pab x TFA

Ctep (i P S5O FERGR, Sl SR el SR sos (PR or 1

h. TFA wep43 evapayat.egl7andnd he) r6s6-dioe (maaHﬁ ez @, HEisgdd, ety 5.09-5.20 and
wat er/ acetonitrile to yield 0 0809& 0 of the title corTBound as its

TFA sal t . 4.754N0RD;26D, 395:4. TEOBF)y bt Brelsm. 8Hy, BO4171((, 2B 0.07(69H) 5 (m
7. 15, Ep?gg +3!—9 %5 5,95 (m 1H), 5.20 (m 1H, mnor rotaner),
rot‘ame 3 %, 1

5 14 (s, 10 (s, 1H, mmnor rotaner), 4.80 (m 1H,
maj or yotamer), 4.6-4.0 (m 6H), 2.70 (m 1H ninor 15 rotaner), 2.53 (m
1H, nmgj or rotarrer?, 2.29 1, ma Qr rotarrer 2,15 (m 1H m nor

rot amer ) . (Vi3 EDS 23 85 ﬂ‘ am di ne carbons,

Eeami e 15 3#%1?@0%65‘%@@.%@-@?‘* ‘%E%Hf? PR &) QiBh Agehld 420
of Ph(3- Q) deﬁb-JZQhFZI)ss()R)zd}x’(AG-lhﬁ( @fcrm Oi.nBOallg)weili m mm:n forsbél mmse

17(v) above (conpoun d t
25 Pab(ové/)apszfa sican (tg g&’#‘ﬁ) %asfffeﬁﬁ% ’)‘ed %‘%dgﬂq%r .rcéﬁg’l"{j;‘f‘)" oyi (fg 8?& ‘15| PEA
(0.36,@, & Be title compound as its TFA salt.

n.

'H-NMR (300 MHz; CD3;0D) rotamers: § 7.8-7.7 (m, 2H), 7.6-7.5 (m, 2H), 7.15-6.95 (m,

3H), 6.35-5.95 (m, 1H), 5.20 (m, 1H, minor rotamer), 5.14 (s, 1H, major rotamer), 5.10 (s,

1H, minor rotamer), 4.80 (m, 1H, major rotamer), 4.6-4.0 (m, 6H), 2.70 (m, 1H, minor
15 rotamer), 2.53 (m, 1H, major rotamer), 2.29 (m, 1H, major rotamer), 2.15 (m, 1H, minor

rotamer).

BC-NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons, rotamers) & 174.0,

173.8,173.4,172.9, 168.2

MS (m/z) 481.2 (M+1)*

20

Example 18

Ph(3-CI)(5-OCH,CHF»)-(R)CH(OH)C(O)-Aze-Pab(OMe)

To a solution of Ph(3-Cl)(5-OCH,CHF,)-(R)CH(OH)C(O)OH (0.30 g, 1.7 mmol; see

Example 17(v) above (compound (b))) in DMF (15 mL) under nitrogen was added H-Aze-
25 Pab(OMe) x 2HCI (0.49 g, 1.5 mmol), PyBOP (0.65 g, 1.2 mmol), and DIPEA (0.36 g, 2.8

mmol) at 0°C. The reaction was stirred at 0°C for 2 h and then at room temperature for 20

h. The mixture was concentrated in vacuo and the residue chromatographed three times on
silica gel, eluting first with CHCl3:EtOH (10:1), then with EtOAc:EtOH (10:1), and finally
with CHCl3:MeOH (20:1) to afford the title compound (0.47 g, 81%) as a crushable white

30 foam.



MM -avo0OC. The reaction was stirred at OC for 2 h d then at room

~tenperature for 20 The m xture was concentrated acmomand tnhg

resi due cwoasabgé aphed three tinmes on silica gel, i PG TISE03/008%4 t

CHC13: Et OH (10:1), then with EtQAc: EtOH (10: 1), and finally wth

CHC13: MeCH (20:1) to afford the title cpprpound (0.47 g, 81% as a crushable

white 30 foam 100711-1 WO CC n" n n NI/ 954 WD 03/ 101956 PCT/ SE03/ 00854

75 np: 65-75C Rf 0.37 (10:1 CHC13:EtOH) 'H NWMR (300 MHz, CD30D, conpl ex

nlxture o%m Q%aﬂgbs) A 7.58-7.60 (m ZFD 7.32- 7.35 (m 2H), 7.09-7.12 (m

I : 7.02°(m 2H), 6.16 (t, J =55 Hz, | H, 5.08-5.18 and 5

4. 74 4. 80R(£n()3'2l-d)10 ILIZHGhﬁEtB(BI)(m 6H) 3 80 (s 3H), 2.10-2.75 (m 2H)

APCI -MB: (M + 1) = 511 m z.

2;1(3(0 ) ( WD@FM@H( @Py@@@yomﬁl@xﬁaﬁtw?motamrsz iy 7pf(ReCim 3V - (R
CH(Or of, r epza 2.6

NS)/%'A 28 Sﬁbé‘jﬁg% \}IéI? 6;%—999@ ?gﬁ’ é?i‘é’& opz ?5%?,1?6 §88 @ o

see in anhy rous

%120125 (5®e4m,80@a 20, 9Q6- ngH)rBse(mHmwwmm @H)(13.7 g, 138 mmol).

e reaction mxture was _allowed to warmto 15 roomtenperature and stirred
over ni ght APGAMP: (Msolht §1 W@z added, and the |ayers we?g separated. The
aqueous | ayer was extracted with CH2C12 (2 x 300 nL). The conbined organic
extracts were dried (Na2SO4), filtered, and concentrated in vacuo to afford
t he sub- Exarhged mpound (16. 9 g, 83% as a yellow oil that was used wi thout
further Hr fj b 2 : - Et QAc) 'H NMR (300 MHz, CDC13)
S706(s :30 (s, 9 H, 0.24 (s, 9 H).
(i) Rh(3- c1)(5 CH) - (R S) CH( OH) C(O)

(i) Ph(3-CHY(5-TMSO)-(R,S)CH(OTMS)CN
To a solution of 3-chloro-5-hydroxybenzaldehyde (9.8 g, 62.6 mmol; see Example 1(ii)
above) and Znl, (5.0 g, 15.7 mmol) in anhydrous CH,Cl, (500 mL) at 0°C was added

trimethylsilyl cyanide (13.7 g, 138 mmol). The reaction mixture was allowed to warm to
15 room temperature and stirred overnight. Water (250 mL) was added, and the layers were
separated. The aqueous layer was extracted with CH,Cl; (2 x 300 mL). The combined
organic extracts were dried (Na,SOy), filtered, and concentrated in vacuo to afford the sub-

title compound (16.9 g, 83%) as a yellow oil that was used without further purification.

20 Rf=0.42 (3:1 Hex:EtOAc)
'H NMR (300 MHz, CDCls) & 7.06 (s, 1H), 6.86 (s, 2H), 5.40 (s, 1H), 0.30 (s, 9 H), 0.24
(s, 9 H).

(ii) Ph(3-C1)(5-OH)-(R,S)CH(OH)C(OYOH
25 A solution of Ph(3-Cl)(5-OTMS)-(R,S)CH(OTMS)CN (22.6 g, 68.8 mmol; see step (i)

above) in concentrated HCl (200 mL) was refluxed under nitrogen for 3 h. The reaction

was cooled to 0°C and basified slowly with 2N NaOH. The mixture was washed with
Et,O (3 x 100 mL) to remove the organic impurities. The aqueous layer was acidified with
2N HCI and extracted with EtOAc (3 x 200 mL). The combined organic extracts were
30 dried (Na,SOy), filtered, and concentrated in vacuo to afford the sub-title compound (9.3 g,

67%) as a brown oil that was used without further purification.



25106y 8pWwution of Ph(3-¢d)(5-0OTMS)- (R, S)CH(OTMS)CN (22.6 g, 68.8 nmol; see
step (i) above) inc entrated HC (200 nL) was ref ed under ni-t gogen
for 3*h. Woesnemssi on was cooled to OC and basifi eP OWWTWEDMO@M ﬁa@]—l
The m xture was washed with Et20 (3 x 100 nL) to renove the organic
inmpurities. The aqueous |ayer was acidifigied with 2N HCl1 and extracted with
Et QAc (3 x 200 nL). The conbined organic extracts were 30 dried (Na2SO4),
filtered, and concentrated in vacuo to afford the sub-title compound (9.3

g, 67% @s_ Q) b L ' further purification. 100711
-1 WO aﬁmé'ggl(%%gg@'g@%@%odgg%gﬁ 76 Rf 20_ 23 (6:3:1

CHC13: MeCH NMR €300 MIERg CRHODH)S 7.05 (SIVRHY, 808 (MHA]), €D3CD)LH), 7.098, (18). 1 H),
6.94 (s, 1 H, 6.73 (s, 1 H, 503 (s, 1 H. (iii)

Ph(3-d) (5-OH) - (R S)CH(O—I)C(O)OEt 5 To a solution of

Ph( 3- CI)((? ) ) LO,.eq;‘ 46.0 mmol ; see step (ii) above)
in absolue> added Co centrated SU|fUI’IC acid (0.25 nL)
and the T@acgulmmnmafspn(etd:mose@mmﬁé)cmmmﬂ;@r)OHo@ H gh46.Themokact istap (as

cool ed to OC and lid add
concent r atboye) g ‘\?g‘gﬁ{ﬁ’ gggt%‘]g} %?Feag’) ‘iﬁpcegté?etﬁq %@Eﬁ‘cr e%%?‘fggaqﬁ_*eand
Et 20 (3 X 28; éﬂ‘-%/as ERixEQTRINEHIOE ARt A IEXITHhAGERtiVE Mas <BoRE 16 B> CNRASOR) ,

filtered, ncentrated in vacuo to give the sub-title conpound (6.9 g,
65% as aNgdéCD@\ADalg) waslwldedma@“hmmdtm whoeanceniraietein YAGRe Rnd aatipanedyvite 0. 62

ihy 6. arpisncs mariO AR gl BUOTE « sdpb)Tgigmbliy offlii el sy

3H). (d V)drﬁ':l@l( &a?(bg5fx%a|:5nd( &n@ér@d(e@'ih%@)&ﬂ give tie §okitld emgfund (6.9 g,
Ph(3-C §3&’I C(OOCEt (6.1 %thG 8 Mol ; see step (iii) above)

in DVF (1@&5’/?)}7&_5)21 yehloay eibuthish wasaiskd withert Thither MYERCHIONOC was added cesium 20
carbonate (13.1 g, 40.2 mml). The reaction m xture was stirred at 0OC for
15 minutes followed by the addition of potassiumiodide (0.5 g, 2.7 mmol).
The reactReN0GRI6SOOCHT;: M@OI—F&ﬁcéﬁtﬁhteﬂ]NHﬁ@Hbuor omet hane (18.4 g, 268 mmol)
was bubbled into the vessel. The  se | ask_was _then allowed to warmto

r oom t enpd¥ MMIR 30 MHz. iGPE) $ 69918 H{) ‘f’ﬁ‘é (s, 2H), 5.07 (s, 1H), 4.16-4.32 (m, 2H),
15 1.23 (t,J=7 Hz, 3H).

(iv) Ph(3-CD(5-OCH,F)-(R,S)JCH(OH)C(O)OEt
To a solution of Ph(3-Cl)(5-OH)-(R,S)CH(OH)C(O)OEt (6.1 g, 26.8 mmol; see step (ii)
above) in DMF (100 mL) in a sealed flask under nitrogen at 0°C was added cesium

20 carbonate (13.1 g, 40.2 mmol). The reaction mixture was stirred at 0°C for 15 minutes
followed by the addition of potassium iodide (0.5 g, 2.7 mmol). The reaction was cooled
to —78°C and chlorofluoromethane (18.4 g, 268 mmol) was bubbled into the vessel. The
sealed flask was then allowed to warm to room temperature and stirred for 18 h. The
reaction mixture was cooled to 0°C, vented carefully to remove any excess

25 chlorofluoromethane, and partitioned with HO (20 mL) and Et;O (3 x 50 mL). The
combined organics were washed with brine (2 x 50 mL), dried (Na,SOs), filtered and
concentrated in vacuo. Flash chromatography on silica gel eluting with Hex:EtOAc
(gradient from 9:1 to 3:1) afforded the sub-title compound (2.4 g, 35%) as a light yellow
oil. Note: The compound is faintly uv-visible on TLC. It can be visualised by staining the

30  TLC with bromocresol green.

=0.46 (2:1 Hex:EtOAc)



?(ﬁ 9nm xture was cgoled to OC, vented carefully to_remove any excess 25
or of [ uor onet hane, 8 partitioned with H20 (20 W%Q%Ernao b3nXo?g m) .
The c’onbwoe]d/lomganl cs were washed with brine (2 x )" PCAYSEES0(8Ha 84),
filtered and concentrated in vacuo. Flash chromat ography on silica gel
eluting with Hex:EtOAc (gradient from:1 to 3:1) afforded the sub-title

compound (2.4 g, 35% as a light yellow  oil. Note: The conpound is faintly
uv-visible on TLC. It can be visualised by staining the 30 TLC with
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5 (v) Ph(HzC’oH)(S OCH2F) - (R, S) CH(OH) C(O) OH To a sol uti on of

Ph(3-d)(5-OCH2F) - (R, S)CH(OH) (O Ot (1.8 g, 6.8 nmol; see step (iv)

above) in H20: THF (30 nL, 1:2) at OC under nitrogen was added l|ithium

hydroxg degly)lpgppby;@g A O(A%)oHAMAo)H ). The mixture was stirred at 0C
f or he reaction mXxture was concentrated in vacuo and partitioned

with sz '(ra anzuyutxan@f Bh(BCDE-QCIBF (S, S)%om@@mws% 2.8/ Mm@ sseasiedi (W ed

careful ly_w 0] t Ihe
conbi ned 8 ﬂﬂ‘blﬂz%@o@ E %arkgﬁ&q"f d(léfjere Qc?%dr?ggﬁ tﬁmﬁp(}]mx dvacuo
to affor dnfoh@h)&iblebc (080, qompmumb (Tthedmixtur8 704s sasrea ac0t@ s 2&s Thel readtioa h
solidified to a white SO|Id upon st andi ng

CHC13: Me ORIEHIZNyas qqnegtratesion viveso aﬂémétb)onsd ?“tgzﬁﬂﬁ ) andggtzé (%é 20imy)- 7. 07

I(Dﬁ ( 31Q ; (ih%g\gs l%%lj: s@?’%{ %? 81_'@?({&1?' é%hé@Zﬁ?‘éClét'd)’C aﬁM'e)(tractedZ\slth EtOAc

('S) CH( OAC)CK BDGHLY.b)Thé cmmmrganlmw&emr)e(damam ﬁ(t&e@)a@ﬂi(o@hge@(r@)emw 3.2

gc eéL gt 2 %0 rtﬁ)_?fefawdt% [l(liggl%\é\g%n ad é‘lsol% as a colounﬁss oil (v]hlc% &Mf VI nyl

a white solid upon standing.

15 Ry=0.43 (6:2:1 CHCl3:MeOH:Et;3N)
'H NMR (300 MHz, CD;0D) & 7.24 (s, 1H), 7.17 (s, 1H), 7.07 (s, 1H), 5.78 (d, Ju.r = 54
Hz, 2H), 5.13 (s, 1H).

(vi) Ph(3-C1)(5-OCH,F)-(RYCH(OH)C(O)OH (a) and Ph(3-C)(5-OCH,F)-

20 (SYCH(OACYC(O)OH (b)
A mixture of Ph(3-Cl)(5-OCH;F)-(R,S)CH(OH)C(O)OH (3.2 g, 13.9 mmol; see step (v)
above) and Lipase PS “Amano” (1.9 g) in vinyl acetate (150 mL) and MTBE (150 mL)

was heated at 70°C under a nitrogen atmosphere for 3 d. The reaction mixture was cooled,
filtered through Celite® and the filter cake washed with EtOAc. The filtrate was
25 concentrated in vacuo and subjected to flash chromatography on a silica gel eluting with
CHCl3:MeOH:Et;N (15:1:0.5) to afford the triethylamine salt of the sub-title compound (a)
(0.50 g, 21%) that was used without neutralisation. In addition, the triethylamine salt of

the sub-title compound (b) (0.46 g, 20%) was obtained.

30  Data for Sub-Title Compound (a):
R =0.19 (15:1:0.5 CHCl3:MeOH:Et3N)




wag eaked at 70C under_a nitrogen atnosphere for 3 d._The reaction m xture
was cooled, filtered rough Celite(r) and the filt nwashed MAEH

Et OAc.» Thwofmshbmas e was 25 concentrated in vacuo an @ctrfsmmsmns{sd as
chromat ography on a silica gel eluting with CHC13: MeOH: Et3N (15:1:0.5) to
afford the triethylamne salt of the sug-title conpound (a) (0.50 g, 21%
that was used without neutralisation. In addition, the triethylamne salt

of the sub-title compound (b) (0.46 g, 20% was obtained. 30 Data for
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CD3CD) S 171z2ﬁ{i(§ 81|(SH)H) 31373q(ﬁ=7|HzH)5H)61 287(6(15:7 H? 74 (d, JHF =

Hz, 2H), 4.8 C1%8 (t, 3 =7 H, 9H).

IiIIaN}?a(gg(r) Sub-Title Corrp(;ugg (b) ?H)Rf y 293? (1|5 1:0.5 (():I;ClB Me OH: Et3N) "H
s 7. | H), 5.76 (d,

IJHE = 54Mf°%0?‘*35§%2@%——%%), 3.17 (q, J = |7_|)Hz 6H)(52 16st 3H) (

1.28 (%, 15\[ 0433t 5: 1905 CHOL:MeJMEBNG! ) (5- OCHZF) - (R) CH(O‘DC(O) Aze- Pab( Teoc)

io To a solution of the trletglam ne salt of

Ph( 3- C1) ( B OMRRPOQ RIEH(CHR)) BR8((8. BY. 4,19 (3. BY, e8I, H‘@e5§§é5 {n F S4bove)

it ogen He- 0w it Ay i 16 s B 2140, b 2k B BERHI0 a5 g, 3. 70

mmol ). The reaction was allowed to warmto roomtenperature and stirred
overni ght. The reactl on mxture was concentrat ed in vacuo and flash
chr omat ogtvaip Bk & OIRCQ)-Aze TegCk jrst with CHC13: EtOH (9: 1)

o508 *alo ' sblleh 9@‘%5‘*%‘&9‘53%% Wﬂiﬁggé@@ﬁ*@%‘% YOO 20
2||:||) NIV7R El 80.@(7) N‘Zglol GBBG&p Q@ﬂgﬂgﬁ/};) ggd(tkma?)l@fb("rmca-gﬁflsw .88 g, 890 (rdmol) im ByHz,
5.10- 5. 16D (1P m% &né%f f(lHPgenz4H)0°C3W£oad@F%1§’YPH¥’ @E%% 8’2ng @‘gﬁéf‘@éaﬁmﬂ

1.08 (t, (b.48 Z, ﬁ@) n?rh%l). Q'hg%a%tlog I\_IDaS allowed to warm to room temperature and stirred

overnight. The reaction mixture was concentrated in vacuo and flash chromatographed
15 twice on silica gel, eluting first with CHCl3:EtOH (9:1) and second with EtOAc:EtOH
(20:1) to afford the sub-title compound (0.23 g, 26%) as a crushable white foam.

Mp: 88-92°C
Rf=0.61 (9:1 CHCl3:EtOH)

20 'HNMR (300 MHz, CD;0D, complex mixture of rotamers) 8 7.81 (d, J = 8 Hz, 2H), 7.40-
7.42 (m, 2H), 7.06-7.23 (m, 3H), 5.76 (d, Ju.r = 51 Hz, 2H), 5.10-5.16 and 4.77-4.83 (m,
2H), 3.80-4.49 (m, 6H), 2.30-2.53 (m, 2H), 1.08 (t, J = 7 Hz, 2H), 0.08(s, 9H).

APCI-MS (M + 1) =593 m/z

25 (viii) Ph(3-C)(5-OCH,F)-(R)YCH(OH)C(O)-Aze-Pab x TFA
Ph(3-Cl)(5-OCH;F)-(R)YCH(OH)C(0O)-Aze-Pab(Teoc) (0.051 g, 0.086 mmol; see step (vii)

above), was dissolved in 3 mL of TFA and allowed to react for 20 min. TFA was

evaporated and the residue was freeze dried from water/acetonitrile. The product was 95%
pure with 5% of defluoromethylated material. Attempts to purify it by preparative RPLC

30 with CH;CN:0.1M NH4OACc failed, and the material, partially as an acetate, was dissolved
in 5 mL of TFA, evaporated and freeze dried to yield 26 mg (51%) of the title compound
as its TFA salt. Purity: 95%.



APGhH MBwoM + 1) = 593 @z 25 (viii) Ph(3-Cl)(5-OCHZF) - (R) CH( OH) C( O) - Aze- Pab
X, TFA Ph(3-0 ) (5- CCHAgg- (R) CH( OH) C( O) - Aze- Pab( Teoc 051 g, 0.086 | ;
see step Wwoimjorvabove), was dissolved in 3 nL of T 3] kjirmmﬁousm5gggt
for 20 mn. TFA was evaporated and the residue was freeze dried from
water/acetonitrile. The product was 95%qg pure with 5% of defl uoronethyl at ed
material. Attenpts to purify it by preparative RPLC 30 with CH3CN: 0. 1M
NHAQAc failed, and the material, partially as an acetate, was dissolved in
5 nL of TFA, evaporated and freeze dried to yield 26 ng (51 % of the title
conpound’ as its TFA salt. Purity: 95% 100711 1 WO WO 03/ 101956
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rotaney),s.14.(f3 1(Hnmﬁhbi; rdthiner), 5066(|§nerﬂ,, mé}o'ﬁﬁot(adler)lﬁiwﬂ(aj (DH hﬁh@fﬁblt@merﬂ 50

d, 1H, mnor rotaner) 4, 46% 1H,__m nor rotaner) d, 1H, rrag or
r ot arrer) 4783m, (14, IQIPIOY FREFBE0.r G Er DL, mAIOIAOtGWFr)i 4150 (H‘B]IHI‘ ”FIB‘?ra’iﬁ’é?“)‘er 4.05

(m | t 7

ot aner ), 73535 {8 AR ol 443 %finel?%’ RO EY) (AL S rclargt. T 20"
2. 13 (m 4,&% (A, NI rr:agxiraﬁmm)er) f&ﬁ-dﬂ\/ﬂi&%ﬁlg%ﬁt%ﬂzlamwy (m( d & lgnngK'd/Bromer))r

am di ne carbons, rotaners .9, | - M5+ 1) =
449 (il z)2.64% mEié‘prﬁPBszf@tqﬁPRfé 2@?32) ETBL BEHPRIPT (RRBey o?«%g((@) lkgénﬁﬂafb’(’@@w To a
sol utipn 9f9glge1ﬂr+]§;opygtmge salt of Ph(3-d)(5-0CH2F)-(R) CH OH) C(O CH
(0.60 g see Exanmple 19(vi)) and HAze- Pab(Owe) 2HC1 (0.79 g,

2. 30 rrrml ?CLNMPMFIS(I MH CDy@Der (carbonglgend/at afiling s asdds droryBER §117340,9,
1.90 mmol)_and DI PEA (0.58 g, 20 4.50 nmmmol ). The reaction was allowed to
warmto r M’tlgﬁ’@eﬂ@i re and stirred overnight. The reaction m xture was

concentraﬁggMSq:yﬁgquqgg(Mﬁsh chromat ographed three tinmes on

15 Example 20
Ph(3-C1)(5-OCH,BF)-(RYCH(OH)C(O)-Aze-Pab(OMe)

To a solution of the triethylamine salt of Ph(3-Cl1)(5-OCH,F)-(R)YCH(OH)C(O)OH (0.60 g,
1.80 mmol; see Example 19(vi)) and HAze-Pab(OMe)*2HCI (0.79 g, 2.30 mmol) in DMF
(15 mL) under nitrogen at 0°C was added PyBOP (1.04 g, 1.90 mmol) and DIPEA (0.58 g,

20 4.50 mmol). The reaction was allowed to warm to room temperature and stirred overnight.
The reaction mixture was concentrated in vacuo and flash chromatographed three times on
silica gel, eluting first with CHCIl3:EtOH (9:1) and then twice with EtOAc:EtOH (20:1) to
afford the title compound (0.22 g, 26%) as a crushable white foam.

25 Mp: 66-70°C
R¢=0.45 (9:1 CHCI5:EtOH)
'H NMR (300 MHz, CD30D, complex mixture of rotamers) & 7.59 (d, J = 8 Hz, 2H), 7.32
(d, J = 7 Hz, 2H), 7.06-7.23 (m, 3H), 5.75 (s, Ju-r = 54 Hz, 1H), 5.10-5.16 and 4.78-4.84
(m, 2H), 4.11-4.45 (m, 4H), 3.80 (s, 3H), 2.10-2.75 (m, 2H).

30 "C-NMR (150 MHz; CD;0D): (carbonyl and/or amidine carbons, rotamers) & 173.0,
170.8, 170.7, 152.5.
APCI-MS:(M + 1) =479 m/z



Silgoiai @8l , eluting fipgst wth CHC13: EtOH (9:1) and then twice with

Et OAc: EtOH (20:1) to ford the title conpound (O. SFoW .asag
crushabl ewatwstielsfoam 25 Mo: 66-70C Rf = 0.45 (9:1 . EPOH)SE0IA IR (§00
MHz, CD30D, conplex m xture of rotaners) 8 7.59 (d, J =8 Hz, 2H), 7.32

(d, J =7 Hz, 2H), 7.06-7.23 (m 3H), %¢/5 (s, JHF =54 Hz, | H),
5.10-5.16 and 4.78-4.84 (m 2H), 4.11-4.45 (m 4H), 3.80 (s, 3H),
2.10-2.75 (m 2H). 30 13C-NWR (150 MHz; CD3CD): (carbonyl and/or am dine
carbons, rotaners) 8 173.0, 170.8, 170.7, 152.5. APCI-Ms: (M + 1) = 479 mz
100711-1 WO P Srnoa nn4 WD 03/101956 PCT/ SE03/00854 80 Exanple 21
Ph(3-d) (B @20&29 (R)CH(O—DC(O) Aze-Pab x TFA 5 (i) (2-Monofluoroethyl)
met hanesul f 0 tion of 2-fluoroethanol (5.0
g, 78.0 nRRI3ChG ol ) (QH)GE R at 0C was added
triethylamne (23. 7 g, 234 mmol) and met hanesulfonyl chloride (10.7 g,
93.7 mol ). The mxture vvas stlrred at OC for 1.5 h, diluted with CH2C12
(100 m) an-Masb ' psulfbnaterrl ) . The aqueous | ayer vvas o

extracted wth CH2C a extn ith
brine (751° rﬁ_})nagrginlcglgy% ?g&)monfl ?3} ngfﬁ géﬁé%ﬁ%ﬁ e ;ﬁ/\@ @6 "
afford thgrsubnddrt hRrdgeAPAUNTHC (whs7 a8dedB 8 thgRminy e2BaW gOi Q3Mmm1wmdused
wi thout further purification. "H NVR (300 MHz, CDC13) 8 4.76 (t, J = 4

Hz,
| H), 4.64mgthangsutfonylighloride)(104. &23(4 mmpl)= The ngxtp;f, wqq_i)tlrreg a&@ @tfor 354 1z,

1H), 3.09

sol Ut on- e Bith SHACH P P oisPBE R AN GEL DEBXEEN EIBNAR 1 uhee |
1(i 1) 10 Qbé)ét&):teaﬂdlttp@}la@ﬁi (Gorglay dnana eo(nﬁmédgzrgzﬁl&: & trmosl washed BVR Hrid (ﬁﬁ)
under nitrogen was 20 added a solution of (2-nonof| uoroethy

met hanesuMiondied @250y, fibgred aﬁﬁﬁpnceé‘gétegt"éﬁa%o) toAb 9y yhe; Wb[%?iﬁ tomrPuRf)
dropwi e @} [ 00§ RTPRIBLMEwhiTh STl fr 3R furdlRR DA Rion.

"H NMR (300 MHz, CDCl3) 8 4.76 (t, J = 4 Hz, 1H), 4.64 (t, J =4 Hz, 1H), 452 (t, J=4
1s  Hz, 1H), 4.43 (t, J = 4 Hz, 1H), 3.09 (s, 3H).

(ii) 3-Chloro-5-monofluoroethoxybenzaldehyde

To a solution of 3-chloro-5-hydroxybenzaldehyde (8.2 g, 52.5 mmol; see Example 1(i1)
above) and potassium carbonate (9.4 g, 68.2 mmol) in DMF (10 mL) under nitrogen was
20 added a solution of (2-monofluoroethyl) methanesulfonate (9.7 g, 68.2 mmol; see step (1)
above) in DMF (120 mL) dropwise at room temperature. The mixture was heated to
100°C for 5 h and then stirred overnight at room temperature. The reaction was cooled to
0°C, poured into ice-cold 2N HCI and extracted with EtOAc. The combined organic
extracts were washed with brine, dried (Na,SQOy), filtered and concentrated in vacuo. The
25 brown oil was chromatographed on silica gel eluting with Hex:EtOAc (4:1) to afford the

sub-title compound (7.6 g, 71%) as a yellow oil.

'"H NMR (300 MHz, CDCl3) § 9.92 (s, 1H), 7.48 (s, 1H), 7.32 (s, 1H), 7.21 (s, 1H), 4.87 (t,
J=4Hz, 1H), 4.71 (t,J = 3 Hz, 1H), 4.33 (t, J = 3 Hz, 1H), 4.24 (t, /= 3 Hz, 1H).

30
(iit) Ph(3-C1)(5-OCH,CH,F)-(R.SYCH(OTMS)CN




1006 :f.0w05 h and then gtirred overnight at roomtenperature. The reacgtjo
s cooled to O0C, po dinto ice-cold 2N HO and ex 'ﬁSEmihﬂlﬂ&b[;
The cenbiwed3araani ¢ extracts were washed with brine, driped/SENa@BSEY) ,
filtered and concentrated in vacuo. The 25 brown oil was chronmat ographed on
silica gel eluting wth Hex: EtOAc (4:1)gjto afford the sub-title conpound
(7.6 g 71%9 as a yellowoil. "H NWR (300 WHz, CDC13) 8 9.92 (s, 1 H), 7.48
(sl , 7.32 (s, 1 H, 7.21 (s, 1 H, 487 (t, J=4H, 1H, 471 (t,

J =3 Hz

(s ct (8 et tenglesrdhvakebnyitptfatiyae 178 € VS st oS! 1)
03/ ﬁf)1956(u|§>c3tiosepynaosﬁﬁ iodide 1[3)03g,ﬁ6l318t momolpfin CHCl, (310 mL) was added
3-chl or o- or oet 7.6 7.5
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The m xture was stirred at OC for h and at room t enmperature over ni ght
The reactwion HMg3 G00umb) BlempIgIaHHZBY€80@Sn$9Paratdde dsied atiV S Paly diiltaged an

separated, drie red._and conce fford
he. sub SonPEn GBI 1020 Fodth U8 coREPIRILON XD KRN AR O0
further pyid dde@@titHo0t RitheNGrdRh86n SB¢Habitterishtyon. Ph 3- C 5 OCHCHF RS CH
OH C O io Concentrated hydrochloric acid (100 nL) was added to

Ph(3- ) (5- OCH2CH2F) - (R, S) CH(OTMB) CN (10.6 g, 5.8 rmol; see step (iii)

above) a ﬂg; 1[ t %ﬂ |2rg %-E %IF %}p 3 h After cooling to room
terrperatu@ie) Ed éﬁp" R eton i to basified slowy with

3N Na(H (ca@ntrhepd anyurwﬂh@d atiid h(18026n1()3 me@ﬂ)daatL)to H’h(é Ch@uetClikCHaker was
acidified with 2N HC and extracted wth E %BX 15 300 . The
conbi ned @EDRE(EIMN+ %@e drd 8HnQliseesEap (‘“f)laibf’ef?)eeﬁ‘d g SR8

vacuo to fﬁotgrtgr §he g ctobﬁll'tlg,etoc H@e frrd tHe re%gt@n @53 ﬁ:ll‘@l%l’ @odi@d toO(WCSO| i d
that was used W thout furt pur i ficati on. 8 (90
CHC13: I\/ECBdscfdeQ@MyaWﬁd ZNI-IMH 2300HMNY/Rnd BJQKShM-IzvlthOEBW SZQOOQLI s,Thg H),
7.02
02 (s, aqueous layer - vsas ac1d1|1'j)ed with ]21\§ i‘ICl (é@ tnlj and extracted with EtOAc (3 x
q )’
5 300 mL). The combined EtOAc extracts were dried (Na;SO,), filtered and concentrated in
vacuo to afford the sub-title compound (8.6 g, 98%) as a pale yellow solid that was used

without further purification.

R = 0.28 (90:8:2 CHCl5:MeOH:concentrated NH,OH)
20 'HNMR (300 MHz, CD;0D) § 7.09 (s, 1H), 7.02 (s, 1H), 6.93 (s, 1H), 5.11 (s, 1H), 4.77-
4.81 (m, 1H), 4.62-4.65 (m, 1H), 4.25-4.28 (m, 1H), 4.15-4.18 (m, 1H).

(v) Ph(3-C1)(5-OCH,CH,F)-(S)CH(OAC)C(O)OH (a) and Ph(3-C)(5-OCH,CH,F)-
(RYCH(OH)C(OYOH (b)

25 A solution of Ph(3-Cl)(5-OCH,;CH,F)-(R,S)CH(OH)C(O)OH (8.6 g, 34.5 mmol; see step
(iv) above) and Lipase PS “Amano” (4.0 g) in vinyl acetate (250 mL) and MTBE (250 mL)

was heated at 70°C under nitrogen for 3 d. The reaction was cooled to room temperature
and the enzyme removed by filtration through Celite®. The filter cake was washed with
EtOAc and the filtrate concentrated in vacuo. Chromatography on silica gel eluting with
30 CHCl;:MeOH:Et;N (90:8:2) afforded the triethylamine salt of sub-title compound (a) as a
yellow oil. In addition, the triethylamine salt of sub-title compound (b) (4.0 g) was
obtained. The salt of sub-title compound (b) was dissolved in H,O (250 mL), acidified




4. 34 ((mMvol H), 4.62-4. (m 1 H, 4.25-4.28 (m 1 H),
(¥) Ph(3-C)(5-CCH2CHRg- (S) CH(QAc) C(O) OH (a) and Ph( 1) ( 5- OCHCHZFF- -

(R) CHOH)wp@p@ioshb) 25 A sol ution of Ph(3-C)(5-OCH2 I[Pgmss\pm@mmqm
(8.6 g, 34.5 mml; see step (iv) above) and Lipase P (470"g) Tin
vinyl acetate (250 nmL) and MIBE (250 nmlg, was heated at 70C under nitrogen
for 3 d. The reaction was cooled to roomtenperature and the enzyne
renoved by filtration through Celite(r). The filter cake was washed with

Et OAc and e et gel
eluting w itﬁ%'}fg@?@ ﬁ%@%ﬁ?@g'%q% mL ed the&%lﬁﬂ]ﬁﬁgﬁsﬂégaﬁ 't of
sub-titl ewemmﬁdmﬂa{$)4)ﬂ$ltﬂed gmildomemtated zh rwaadadlotwd«h thet sub-titlei cotttpphiadrible
salt of sub title conpound f (4.0 g) was obtained. The salt of sub-title
conpound (@ 8\itde) oﬂs§§fﬂ?1\9@’o°‘ n H20 (250 ni), acidified 100711-1 WO = WD

03/ 101956 p(~ PCT/SE03/00854 8 1 VI/ .r'- uv .. v (7 582 wth 2N HJ and
extracted with EtOAc (3 x 200 nm). The conbi ned organic extracts were

dried f(NaBM@@iﬂmm_dbhcentrated in vacuo to yield the sub-title
compound 1) ok cAE e OB Aty e e R
SDng% m6 %g}%«ﬁpod Mﬁz cb3%)(z§7 09 (J‘DIH%GW @?gs(gtH)'é 49 H§S 5H§L15 Ings thI)4774 ZI)7
to (vi) PhgB{El )1(1}64(1’321-126?512@) 1I(IR)4(256‘€2-§ (I(lQH)MewP"abQ (m,old”}) To a soI utl on of

Ph(3-d ) (5- OCH2CH2F) - (R CH(OH) C(O OH (940 ng, 3.78 mol; see step (V)
above) in DVF (30 nL) under nitrogen at 0C was added HAze Pab( Teoc) HC1

(2.21,@, &iHnBmails. oéM;Bﬁ_sz()gRS%H_@H%Q ma)o(Tévag DI PEA (1.22 g, 9.45
mmol ). The " Teaction was irred at or and then at room tenperature
for 4 h. The selxionr ef RaS- @B(k@ﬁ&ﬁﬁ@t@dcﬁﬁﬂé@@%@@h@gr dgBdueol; see

chr omat ogr.aphed  t wi.ce (N 5: 1)
and second® 1&?‘5 abﬁ 8&8 @P@PP jﬁﬁ&?‘%ﬁ% ngtf #g)eh(r}lg tohte Viatlﬁbadk%ti FIA%%%%%

ng, 20% @21ag,c4.95 hakdly MBOR (1,06 4Vp:mB6H 886G DIPEA (F2Dg69.46 Hnal). The

CHC13: Et OH)
reaction was stirred at 0°C for 2 h and then at room temperature for 4 h. The mixture was

4.15-4.18 (m 1 H).

15 concentrated in vacuo and the residue chromatographed twice on silica gel, eluting first
with CHCIl5:EtOH (15:1) and second with EtOAc:EtOH (20:1) to afford the sub-title

compound (450 mg, 20%) as a crushable white foam.

Mp: 80-88°C

20 Rg=0.60 (10:1 CHCI3:EtOH)
'H NMR (300 MHz, CD30D, complex mixture of rotamers) & 7.79 (d, J = 8 Hz, 2H), 7.42
(d, J = 8 Hz, 2H), 7.05-7.08 (m, 1H), 6.93-6.99 (m, 2H), 5.08-5.13 (m, 1H), 4.75-4.80 (m,
2H), 4.60-4.68 (m, 1H), 3.95-4.55 (m, 8H), 2.10-2.75 (m, 2H), 1.05-1.11 (m, 2H), 0.08 (s,
9H).

25 APCI-MS: (M + 1) = 607 m/z.

(vii) Ph(3-C)(5-OCH,CH,F)-(R)YCH(OH)C(O)-Aze-Pab x TFA
Ph(3-Cl)(5-OCH,CH,F)-(R)CH(OH)C(O)-Aze-Pab(Teoc) (0.357 g, 0.589 mmol; see step
(vi) above), was dissolved in 10 mL of TFA and allowed to react for 40 min. TFA was

30  evaporated and the residue was freeze dried from water/acetonitrile to yield 0.33 g (93%)

of the title compound as its TFA salt.



I—{ONYR(\@OO MHz, CD30D_ conplex m xture of rotaners) S 7. 79 (d, J = 8 Hz,
, .42 (d, J= 8 H?ZH) 7.05-7.08 (m 1H) 6. 93- 9 (m 2H),

5.08 5. 13wWOrms/101d56 4 4.80 (m 2H), 4.60-4.68 (mP SPETBERH0BS (k

8H), 2.10-2.75 (m 2H), 1.05-1.11 (m 2H), 0.08 (s, . 25 APCI-MS: (M +

1) = 607 mz. (vii) Ph(3-d)(5-0CH2CH2 (R)CH(G—l)C(O)-Aze-Pab x TFA

Ph(3-d) (5- OCH2CH2F) - (R) CH(OH) C( O) - Aze- Pab(Teoc) (0.357 g, 0.589 mmol; see

step (vi) above), was dissolved in 10 nL of TFA and all owed to react for

40 m d h i

vt or | acet GNIR (> FHTERIRETS) B S8 T 0754 RE R0l L08R € Rajer 1
sal t. 1001%%1&2 ooy, Q@i Jrﬁ)iqqgﬁﬁ)tﬂﬁér) 5639“6'/(@5@3/ 85tblarherd 6.83 (s, THHNB/B2 (600
MHz; CD3C0D) rotaners: .7 (m 2H), 54 (d, 2H), 7.08 (s, 1H, nmjor

Eot amer), EH mmqrsotam) ﬁﬂ&@m 1Bt mm)rotamegsﬁ (lé (s, 1H, mmrdptarr@f)aw)(s i¢l.95
s, 1 92 5
(s, 1H)H Mo&rgt‘ag][eéné@?rpmg?gsm&or rl]@r %gbr) H %@ {’Lamer ;ﬂ‘n@%é H?'I[“) Eﬁ?mj or

rotamey),44s 7S3n (MH, Imdi®s réta@br)( m21l (d'd)lble{l cﬁ ﬂiulfhp(em M,A 1% ({ih 3B ( majd}.‘H

maj or rotamner 4,21 doubl et of multiplets, g’n% ma|
r ot amer ) , roare&), (196 {my, 1H; merorreteaee P; 3(“99”1 rﬂ“n?l’-if"t@ﬁ‘?f 9%1(%‘@?1) m“%’r 69

(m 1H, H, 2@9(1{[8 )2
rot aner) n}oéaq_&%_) r?&f‘ﬁ{rh{ fia ?§ rg){)y{naegr)erz) é}mﬁa?ﬁ% Tﬁz §CD?1CD)%H ?{:ﬁdrbonyl
?Pﬂd/;)r E)a(lrriode}m%gar bons) b (1;20%42%]:291, %SZ:H?CH)I oOESI - MB+: b( M1) 463
z a e P T
ségl uti Onzé@{ M(sib “é‘ 2(?3(1?2@“ ?})tbﬂgé’ﬂ @@Wg{tﬁzﬁfgéng gﬁ&é? see i
anpl e g;}q)])l N m)rﬁo m.) under nitrogen at 0C was added HAZ e-

Pab( ), PyBOP (1.89 g, 3.68 nmol), and D PEA
(1.06 g, 8.23 rrrml) The reaction was stirred at OC for 2 h and then at
roomtenperature overnight. The m xture was concentrated in vacuo and the
resi due ME@E&%raphed two times on silica gel, eluting first with

CHC13: Et Gb, 6151 oeRdcReRoRIcit O &S b BroMe)
To a solution of Ph(3-Cl)(5-OCH,CH,F)-(R)YCH(OH)C(O)OH (818 mg, 3.29 mmol; see
15 Example 21(v) above) in DMF (30 mL) under nitrogen at 0°C was added HAze-
Pab(OMe)*2HCI (1.43 g, 4.27 mmol), PyBOP (1.89 g, 3.68 mmol), and DIPEA (1.06 g,

8.23 mmol). The reaction was stirred at 0°C for 2 h and then at room temperature

overnight. The mixture was concentrated in vacuo and the residue chromatographed two

times on silica gel, eluting first with CHCl3:EtOH (15:1) and second with EtOAc:EtOH
20 (20:1) to afford the title compound (880 mg, 54%) as a crushable white foam.

Mp: 65-72°C

R¢=0.60 (10:1 CHCl,:EtOH)

'"H NMR (300 MHz, CD30D, complex mixture of rotamers) 6 7.58-7.60 (d, J = 8 Hz, 2H),
5 7.34 (d, J = 7 Hz, 2H), 7.05-7.08 (m, 2H), 6.95-6.99 (m, 1H), 5.08-5.13 (m, 1H), 4.77-4.82

(m, 1H), 4.60-4.68 (m, 1H), 3.99-4.51 (m, 7H), 3.82 (s, 3H), 2.10-2.75 (m, 2H).

3C.NMR (150 MHz; CD;0D): (carbonyl and/or amidine carbons) & 173.3, 170.8, 152.5.

APCI-MS: M + 1) =493 m/z.

30



‘201067291.;,)) to afford the title conmpound (880 ng, 54% as a crushabl e white
fpam Mp: 65-72C R f .60 (10:1 CHC13:EtCOH) 'H NWR OD&%
conpl ex nwotoirnelssé rotaners) S 7.58-7.60 (d, J = 8 I—DPCT/SE53/(708 ?d" J
=7 Hz, 2H), 7.05-7.08 (m 2H), 6.95-6.99 (m | H), 5. 08- 5. 13 (m 1
4.77-4.82 (m 1H), 4.60-4.68 (m 1H), ¢ 99-4.51 (m 7H), 3. 82 (s, 3H)
2.10-2.75 (m 2H). 13C- NWMR (150 MHz; QD) : (carbonyl and/or am dine
car bons) S 173. 3 170.8, 152.5. APCI-Ms: (M+ 1) = 493 nlz. 30 100711-1 WO
WD 03/101956 | ' PCT/ SE03/00854 Q J 84 Exanple 23
Ph(3 d)(g—%ééﬂzmz) (R)CH(OH) C( O) - Aze-Pab x TFA (i) 1
3-Di f | uor pheaENGPOL ERICHOMNE()-Age-RabRQFA i cal |y stirred sol ution
of 1,3-difluoro-2-propanol (7.0 g, 72.8 mol) in CH2C12 (100 ni) under
nltLogen at 0C was added triethylamne (22.1 g, 219 nmol) and
met hanesu}. - ' mml ). The m xture was stirred at 0C
. ml’ gylblfﬁlmoqug bitfnbuldfa él2N HCI (150 nmL) and the layers were '
separ ai edTo Aheagnaticedlyusirled gelutivme! &3tdiAodrod- pmopdmoCl(—lEOJgZH B(Dﬁlnniﬂ)n &hdChhe

conbi ned organi ¢ ext t th d
filtered e E’:Sﬁc'élzr(ﬁe; gﬁgégéﬂga@% Wf‘%magﬁ‘? rr‘r:ﬁcr%&fl%‘@"‘fu i@ H%Bh%ﬁcf‘%ll 5

g, 91 % t thar r 4t foe "H
MR (300 RRLAARIGEY Qopatige BT yafiipht i dhtust m&“%‘,‘“f Sooh o0t (m

2H), 15 Bhe Piksire 3y, wished whith( 3N GH§3( 515@(:1%1@0:%@@) thy cl»i@rsr@/eap sefagatedn Toe

and pot asEiHR BB A et gt oCirang i BB L b et psen

was 20 addafddaviaPbihd O00GhL)L dBed i(Nh 8@, RifARRIOMMI cdﬁ@érhﬁ[‘d@lszb!hfa@mtcﬁaf(fdr& 59,
66. 0 mol ; see step (i)
the sub-title compound (11.5 g, 91%) as a yellow oil which was used without further

purification.

'H NMR (300 MHz, CDCl3) & 4.97-5.08 (m, 1H), 4.75-4.77 (m, 2H), 4.59-4.61 (m, 2H),
15 3.12 (s, 3H).

(ii) Ph(3-CH(5-OCH(CH,F),)CHO
To a solution of 3-chloro-5-hydroxybenzaldehyde (8.0 g, 50.7 mmol; see Example 1(ii)
above) and potassium carbonate (9.1 g, 66.0 mmol) in DMF (75 mL) under nitrogen was
20  added a solution of 1,3-difluoroisopropy! methanesulfonate (11.5 g, 66.0 mmol; see step (i)
above) in DMF (75 mL) dropwise at room temperature. The mixture was heated to 110°C
for 18 h. The reaction was cooled to 0°C, poured into ice-cold 2N HCI (200 mL) and
extracted with EtOAc (3 x 250 mL). The combined organic extracts were dried (Na;SO,),
filtered and concentrated in vacuo. The brown oil was chromatographed on silica gel

25 eluting with Hex:EtOAc (4:1) to afford the sub-title compound (4.4 g, 37%) as a yellow

oil.

'"H NMR (300 MHz, CDCl3) § 9.92 (s, 1H), 7.51 (s, 1H), 7.36 (s, 1H), 7.26 (s, 1H), 4.70-
4.89 (m, 3H), 4.63-4.68 (m, 2H).

30
(iii) Ph(3-C1)(5-OCH(CH,F),)-(R,S)CH(OTMS)CN




m Xture was heated

abg,% ). e DME (75 nl) opw se at roomtenperature. T _ _
10C into ice-cold 2N

for 18 h. Th eaction was cooled to OC, pou
HCI (200 wiD)osanyse extracted with EtOAc (3 x 250 nl). (Pgmmﬂgbssarjggn"c
extracts were dried (Na2SO4), filtered and concentrat I'n vacuo. The
brown oil was chromat ographed on sili casSQeI 25 eluting with Hex: Et CAc (4:1)
to afford the sub-title corrpound (4.4 ¢ 37% as a yellow oil. "H NWR (300
MHz, CDC13) 6 9.92 (s, | H, 7.51 (s, I , 7.36 (s, I H, 7.26 (s, IH,

4.70- 4.8 _ ..

Ph(3-C )(? %%ht%ﬁéﬁféygsﬁﬁ%féﬁ?@?@@\?‘?@& L Y8 dgmol e (gbe pep

(P CT/ SEO2n0G8&843135 ¢ 4.85 nfitop i8 ACHICIoM2GY nith)(a3-0°C) ﬁrﬁie%lri(@dﬁﬁ)/%) ﬁ&d@d(4 4
g, 18.7 mml; see step (||% above) and zinc iodide (1

CH2C12 ( 2uumethylsidyl W@ldﬁéﬁe gni -3 8eel) drepwissd e @M%M%@P%Ii’f?%t Oc%ﬂfi %é (3.7
g{/e?; Sh'?ylg({ 2)}'%%%8{\%%8?&}%?5} Z?ﬁ% Er&le gld\{ll\}mﬁﬁéh%%&[@%o ﬁ%{or@ﬁi‘g lg egiani C

| ayer s wags sepupdted, edi;eddNa@ﬁD;()NﬁR&@d)andfclohtmtnatédandzacumaeaffmalt the sub-tivlacuo
to afford the sub-title co ound 8@ 799. .as ;;\rown oi l. that was used
wi t hout f ERMPREM ﬁér.&ﬁ@%’?@%ﬁ rowq Qi fRaf ¥ Wﬁégltl@fi‘)@%@ eipUFification. 11y 7. 00
(s, 2H), 5.42 (s, 1H); 470480(m3|—|) 4.59-4.64 (m 2H), 0.26 (s, 9H).
10 (iv) Ph(3-A)(5-CCH(CH F)2)-(R, S)CH(OH) C(O OH Concentrated hydrochloric
aci d (50 HiLNMRY360ddz,ICDER)Y 8-7aR) (6 S5HOCAOOHRRD), 5.42Rs SYKHAGIMBES Cin( BHE g,
16. 3 nmol ; see stegﬂ_&) %?r%t(abOVE) and the solution stirred at 100C for 1.5
)

h. After $8814-6fym ®riplerature, the reaction was further cooled to 15
0C, basified slowy with 3N NaOH (-200 nmL) and washed with Et20 (3 x 200

m.) . e aqueous |ayer was aci dified with 2N HO (75 nL) and extracted
wi t h Et OAGv) Bh@-AUG-GCH(CH extracts were dried (Na2SO4),

(1 onel B SRRESTASAY YA R N bl PRI OEEHRS . ©
(R,S)CH(OTMS)CN (5.5 g, 16.3 mmol; see step (iii) above) and the solution stirred at
100°C for 1.5 h. After cooling to room temperature, the reaction was further cooled to

15 0°C, basified slowly with 3N NaOH (~200 mL) and washed with Et;O (3 x 200 mL). The
aqueous layer was acidified with 2N HCI (75 mL) and extracted with EtOAc (3 x 200 mL).
The combined EtOAc extracts were dried (Na;SQy), filtered and concentrated in vacuo to
afford the sub-title compound (4.6 g, 100%) as a brown oil that was used without further
purification.

20
"H NMR (300 MHz, CD;0D) 8 7.14 (s, 1H), 7.08 (s, 1H), 7.02 (s, 1H), 5.12 (s, 1H), 4.70-
4.90 (m, 3H), 4.52-4.67 (m, 2H).



20,00 -NVR (300 MHz, D) S7.14 (s, 1 H, 7.08 (s, L.H, 702(s 1H),
5,12 (s, 1 H), 4.70- O (m 3H, 4.52-4.67 (m 2H). 7Ad -1 Wa V\g

03/ 10X956wWNTB/1PGFé SE03/ 00854 8 5 4 86 (V) PCT/SE03/00854

Ph(3-C ) (5-OCH(CH2F) 2) - (S)CH(QAc) C(O) OH (a) and Ph(3-d) (5- OCH(CHZEZ)_-
(RCHOH) (O OH (b) A solution of Ph(3-gg ) (5-OCH(CH2F)2)-(R S) CH OH) C( O OH
(4.6 g, 16.4 mmpl; see step (iv) above) and Lipase PS "Amano" (3.0 g) in
vinyl acetate (150 nL) and MIBE (150 m_) 5 vvas heated at 70C under
nitrogen {9l precfles GRAERAAL). QR PRAENA! BLEICHIR, pnzy e
renoved b ITter cake was washe

Et CAc and(R)GeI(OH)C(RIGH doncent r at ed in vacuo. Chronat ography on silica gel

The. sub-tAPBIESRBBRAIHCICRabi 1B SO e 66k M6 FB B kP ne

salt of t R 0 t t
di ssol ved@?)na%ﬁge d tiio]%p%‘?'ﬁ% {éb[(}?%[fﬂgl(gg)gv)m(l@vgggacemé(lgggﬁé)% r@é\‘g}pgg (\I}]\Aﬁ'g Eﬂd t O\Q\/gs ‘

(3 x 200 why .hedtaé atom‘i(hemdclr gamgcneﬁorr%tét@ wEhe rdadtiod wapa2sed) to frpémer ed

and concentrat ed t el t| 299
as a yel I'@Wpﬁfalture’ll e\lilﬁlczg(g\@o?e d%yt Fg %8%%'[%1&3 ((ge;f{m? %?%tﬁg(? a.%i_&)as o
CDBCD) S yaskad (\ﬁth?ﬁ%d)Ac dndthe (fHiratk Honceht@2d (i8 vaddd). , ChroddtdgBaphdtdn, silca’gel 4. 90

(m 3H), 4.52-4
Ph(3-C) (@u@@@@h@ﬁﬁlﬁlxm é]sw)d@@)&%)z@ff@ém Theobietiptanmige Hak af he gHb-le

@H(
Ph(3-C) (5 2
above) i n° Wu?‘gl_{z)ré a))ﬁe QV%-IK %a%gnﬁhggéﬁ Ic?fdaﬁ ({—}FAZWA SLBS@%T cﬁﬁa‘?\/)
(1.71,0, &) &i2ngmobas olRMBEPalﬁcﬂ.ttﬁ:Ssag wﬁs aﬁsdﬁmﬂ 1)1 Ha0d1 (D MEA {c9difedyith72184
mmol ). The reaction was stirred at for 2 h and then at roomterrperature

oxer ni ght HCiraed mﬂxqclﬁdevvltmoésﬁéén%%%a iTHe gampEed P fec IS s dte dried
chr omat og
(15:1), a se%(’)n vvi t%aéﬁjal&%ﬁ%t%l w%{}%l%ﬁ ﬁt%éé%ésrﬂ -ti tl(l%) Iacorrpound

(720 ng, 3B%) awsydlow eibhabl e white foam Mp: 78-84C

15 Data for Sub-Title Compound (b):
'H NMR (300 MHz, CD;0D) & 7.14 (s, 1H), 7.08 (s, 1H), 7.02 (s, 1H), 5.12 (s, 1H), 4.70-
4.90 (m, 3H), 4.52-4.67 (m, 2H).

(vi) Ph(3-C)(5-OCH(CH,F),)-(RYCH(OH)C(O)-Aze-Pab(Teoc)

20  To a solution of Ph(3-C1)(5-OCH(CH,F),)-(R)CH(OH)C(O)OH (824 mg, 2.94 mmol; see
step (v) above) in DMF (30 mL) under nitrogen at 0°C was added HAze-Pab(Teoc)*HCI
(1.71 g, 3.81 mmol), PyBOP (1.68 g, 3.23 mmol), and DIPEA (949 mg, 7.34 mmol). The

reaction was stirred at 0°C for 2 h and then at room temperature overnight. The mixture

was concentrated in vacuo and the residue chromatographed twice on silica gel, eluting
25 first with CHCl5:EtOH (15:1), and second with EtOAc:EtOH (20:1) to afford the sub-title

compound (720 mg, 38%) as a crushable white foam.

Mp: 78-84°C

Rf=0.62 (10:1 CHCI3:EtOH)

'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.79 (d, J = 8 Hz, 2H), 7.42
30 (d, J =8 Hz, 2H), 7.00-7.12 (m, 3H), 5.08-5.20 (m, 1H), 3.97-4.80 (m, 12H), 2.10-2.75 (m,

2H), 1.05-1.11 (m, 2H), 0.08 (s, 9H).

APCI-MS: (M + 1) =639 m/z.



rptaners) 8 7.79 (d, 8 Hz, 2H), 7.42 30 (d, J = ,- 2H), 7.00-7,12
(m 3H), wo08ABIZO® (m 1H), 3.97-4.80 (m 12H), 2.10- ) PCMSEoﬂM)s548 54
1.05-1.11 (m 2H), 0.08 (s, 9H). APCI-M5: (M+ 1) = 639 mlz. 100711-1 WD
WO 03/101956 f PCT/ SE03/00854 8 5 4 8%9(vii)

Ph(3-C ) (5-0OCH(CHF)2)- (R)CH(OH) C( O - Aze-Pab x TFA

Ph(3-d) (5- OCH(CH2F) 2) - (R)CH(OH) C( O) - Aze- Pab( Teoc) (0.129 g, 0.202 mol ;
see step (vi) above), was dissolved in 3 nL of TFA and allowed to react
for 20 mn. TFA was 5 evaporated and the residue was freeze dried from
vvater/ace(tvom'h -CBH(3-0CH(EHdF EH{OH)T zoPah kRA t1 e conpound as its

TR e @(CH@@J%%}M’ G Pardien {1 Ja b Bodlhimeli 22565,

rotamer), (35 &% Q)E,wék'ﬁlss%wéﬁrm@ﬁ&”@f TFA dn‘a ﬁ}o%@d(tmreé!eﬁfom Pin! OPFAI&Vas
partly ob cure&, CD3CH peak) . 7H), 38 (m 1H, major

rot amey ), evﬁpdﬁte(dnandllt-he najdue wed dreeze dr14d frcsn 9N2(t¢r(aczllqmtales fgald O ¥28meni nor

rot amer), m nor . r ot ),.2.53 (m 1H, major rotaner), 2.30
(m 1H, n‘éﬁgg? g}tﬂéﬁgcf’mp?u‘i%as(‘r[ﬂaﬁéismﬁl nor rotamer). 13C NVR (100 MHz;
CD3QD) : (carbonyl and/or am di ne car bons rotanmers) 8 172.9, 15 172.6,

172.2, 171.7, 167.1. ESI-MNMs+: (M1) 495 (m z le 24
Ph( 3- C1) ( 5i- NB&R@D@MPQR)@WJ) OTpers] @aﬁ §sz SFolda 2501 mwowrm 3H),

Ph(3-d
23(v) aboved (i TN B0 T et G (ol 40Rge a0 daaue ey iR
Pab( 0\65‘) 2448?@ (&179171 mjor?roz%%lemﬁﬂu)y oa's’yﬁ@&’bﬂh&engo%eak) -3 4 @)JH) PBA (591

ny, . J. The'reaction was stirred at OC for 2 h and then at room
t errper at u(ma lfbveajm ngramen)T el Stk @Wsm@@m)eﬂtlr%? &8, 21, % 8lgnds diom mpor

crt3: e e 2 R Bac s iR 283, @ Qi .y Ry Pl Bl
conmpound fogaffkri®. 153@%91 HasnifoClotisieap| € white foam
BC.NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons, rotamers) & 172.9,
s 172.6,172.2,171.7, 167.1.
ESI-MS+: (M+1) =495 (m/z)

Rf 105710t %8 (10:1 CHCI 3: £t OH) 1H NMR (300 MHz, CD30OD, cogl ex m xture of

Example 24
Ph(3-C)(5-OCH(CH,F),)-(R)YCH(OH)C(O)-Aze-Pab(OMe)

20  To a solution of Ph(3-Cl)(5-OCH(CH,F),)-(R)CH(OH)C(O)OH (513 mg, 1.83 mmol; see
Example 23(v) above) in DMF (30 mL) under nitrogen at 0°C was added HAze-
Pab(OMe)*2HCI (797 mg, 2.38 mmol), PyBOP (1.04 g, 2.01 mmol), and DIPEA (591 mg,

4.57 mmol). The reaction was stirred at 0°C for 2 h and then at room temperature
overnight. The mixture was concentrated in vacuo and the residue chromatographed two

25 times on silica gel, eluting first with CHCl;:EtOH (15:1) and second with EtOAc:EtOH
(20:1) to afford the title compound (370 mg, 39%) as a crushable white foam.

Mp: 58-63°C
R¢=0.66 (10:1 CHCl5:EtOH)

30 'H NMR (300 MHz, CD;0D, complex mixture of rotamers) 8 7.58-7.60 (d, J = 8 Hz, 2H),
7.34 (d, J = 8 Hz, 2H), 7.00-7.12 (m, 3H), 5.08-5.20 (m, 1H), 4.65-4.82 (m, 3H), 4.28-4.65
(m, SH), 3.92-4.18 (m, 2H), 3.82 (s, 3H), 2.10-2.75 (m, 2H).



MpigoR8r §38C Rf = 0.66 (40:1 CHC13: EtOH) 30 'H NVR (300 )MHz, CD3CD, conpl ex

n xture of rotaners) .58-7.60 (d, J = 8 Hz, 2H), (d, J-= &

2H), 7. 00w®.03201008¢ 3H), 5.08-5.20 (m 1H), 4.65-4. 8P ?H)USE(B/QBSA!%Q

(m 5H), 3.92-4.18 (m 2H), 3.82 (s, 3H), 2.10-2.75 (m 2H). 100711-1 WO WO
03/101956 p f Rf SPCT/ SE03/00854 5 4 88 13C-NWR (150 MHz; CD3QD):

(carbonyl and/or am dine carbons) 8 173.2, 170.8, 152.5. APCI-Ms. (M + 1)
= 525 mz. Exanple 25 5 Ph(3-F)(5-0CHF2)-(R) CH(OH) C(O) - Aze-Pab x TFA (i)

1- Br onp- 3fl - 5- zy Nze i um hyer i 0 i j i<n oil,
2.0 9, 0. G a0 0 AER R B e BT aa e A AP PO A28 G ois
benzyl al Apawg;qm51?=ﬂ56ﬁyzml) in THE (1.0 L). After the 10 m xture was
stirred for I h, a solution of 1-brono-3,5-difluorobenzene (76.8 g, 0.40
mml) in THE (100 nL) was added dropwi se over a period of 1 h. The reaction
was stirr a oomtenperature for 2 d. Water (400 nL) was added and the
THE was rg-’?raonx}@%%sn vacuo. The aqueous | ayer vvas(extrac% ed with hexane (3 x -
150 ). Fie-FHovOIOHR)-OREGHIOH)CeR)-AaePab weFRA washed with 2N NaCH (2 x 100
m.) then, dried (Na2SO4), filtered and 15 concentrated in vacuo to afford
the sub-title conmpound (110.7 g, 98% as a light yellow oil that was used
wi t hout fuy{ BREBU Al G béyloRlbenzbhe? 7 (Hex) *H NMR (300 Mz, CDCL3) 6
7.36-7.41°1( ., 0. S, , 0. (d, 20 JHF =8 Hz, 1 H), 6.63 (d,
JH F = 10Sddiuml hydride 560% disper&ibh .in (dil, )243- Br 0#8-150l) Iwesr asdglad ruwirtiotovise solaut i on

of 1-brono-3-fl uoro-5-benzyl oxybenzene .0 0..39 ; i
above) andirigdno t%té@ﬁ#ﬁ%égn(zxgé?%‘oé%&%9 §20%8I")1°1?H] gﬁhﬁ?ﬁ@s%ﬁ%@%ﬁ)(l. 0
L) at pC mRRuiasasadeed f&! U Nonmoniifatbidol3L5aiffiotobedzehé (MO8)g, 0ADtEIMOHO
mn, the ice bath was renoved and the stirring was continued for 2 h. The

reacti on waBHHW{&MEhBd voas gdded dropwise over a period of 1 h. The reaction was stirred at
room temperature for 2 d. Water (400 mL) was added and the THF was removed in vacuo.

The aqueous layer was extracted with hexane (3 x 150 mL). The combined organic
extracts were washed with 2N NaOH (2 x 100 mL) then, dried (Na,SO,), filtered and
15 concentrated in vacuo to afford the sub-title compound (110.7 g, 98%) as a light yellow oil

that was used without further purification.
R¢=0.47 (Hex)
'H NMR (300 MHz, CDCl;) & 7.36-7.41 (m, 5H), 6.94 (bs, 1H), 6.87 (d,

20 Jy.r=8 Hz, 1H), 6.63 (d, Ju.r = 10 Hz, 1H), 5.03 (s, 2H).

(i1) 3-Bromo-5-fluorophenol

To a solution of 1-bromo-3-fluoro-5-benzyloxybenzene (110.0 g, 0.39 mol; see step (i)
above) and N,N-dimethylaniline (474.0 g, 3.92 mol) in anhydrous CH,Cl, (1.0 L) at 0°C
25 was added aluminium chloride (156.0 g, 1.17 mol). After 10 min, the ice bath was
removed and the stirring was continued for 2 h. The reaction was quenched by the
cautious addition of 3N HCI (600 mL). The layers were separated, and the aqueous layer
was extracted with CH,Cl, (2 x 150 mL). The combined organic extracts were washed
with 2N HCI (250 mL) and H,0 (3 x 250 mL). To the organic layer was added 15% KOH
30 (500 mL), and the layers were separated. The organic layer was further extracted with 2 N
KOH (2 x 70 mL). The combined aqueous layers were washed with CH,Cl, (3 x 100 mL)
and then acidified with 4N HCI. The aqueous layer was extracted with Et:O (3 x 125 mL)



cayhd, ppgoaddi tion of 3NHC (600 ni). The |ayers were separated, and the
agueous | ayer was ext ted wwth CH2ClI 2 (2 x 150 nL). e conbi ned organic
extracts wermg/1omshed with 2N HClI (250 nL) and H20 (PG(yF@@T-rngs/goEmﬁ Bel
organi c | ayer was added 15% KOH 30 (500 nL), and the layers were separat ed.
The organic layer was further extracteggvdth 2 N KOH (2 x 70 nL). The
conbi ned aqueous | ayers were washed with CH2C12 (3 x 100 nmL) and then

acidified with 4N HC1l. The aqueous | ayer was extracted with Et., O (3 x 125

Conbi nod BEBONESPPRIAL a0 £ ore AN oo [sh dhaSRsntdflyn i

vacuo t ooaffford ehet uB-tiléoimgoutd B3NP, N L% tlo@n 0B2kAt vas WBedvanbutdithdrhat
was used without further purificatron. 5 M:33-35C Rf = 0.25 (CHC13) 'H

NVR (300 pwficaps0O-d6) 6 10.38 (s, 1H), 6.90 (dd, JHF = 11 Hz, J = 2 Hz,
1H), 6.81 (s, | H, 6.59 (dt, JHF = 11 Hz, J = 2 Hz, 1 H. APCI-MS: (M 1)
=189 mz 10 (iii) 1-Brono-3-fluoro-5-difluoronethoxybenzene A m xture of
3- br onp- 5Mipk 88w3gphenol (6.1 g, 31.0 nmmol; see step (ii) above) and
chl orodi f| uoronet hane (13.0 g, 150.0 mml) in i-PrOH (100 nL) and 30% KOH
(80 nL) ResOredtCEEn a sealed flask for 18 h at 80-85C. The reaction
m xture I t 1St ranaR@nt ayer re_ r d.
The. or ganth T aner Datkg BN AL Rep R G A 8Rg OB gy 8 S e SarTRe™n
Tﬂe aqueosl8] ke, 6\as (dxIyeet edlzyw &R B2, AM)(3 x 30 nL). The crude oil and
t he conbi ned organic extracts were washed with 2N NaOH (3 x 30 nL) and H20
(3 x 30 nﬁ)’CI-Mg (M-damilé2 ére then dried (Na2SO4), filtered through a
smal |  silica gel plug, and concentrated in vacuo to afford the sub-title
conpound (6.1 g, 79% as a 20 colourless oil that was used w thout further
puri fi cat {@ionl-BréindiSRIGR0G -difinoro@CiBybézénd 1- 7. 14 (m 2H), 6.84 (dt, J =9
he, J = 2A|_|%dixt%re|_|)o’f ?—brSO(%no(-%—’ﬂuo‘r]opltzlerToa (é?’lZ g],'l_%I.O |_|mm0]; see step (ii) above) and
chlorodifluoromethane (13.0 g, 150.0 mmol) in i-PrOH (100 mL) and 30% KOH (80 mL)

was heated in a sealed flask for 18 h at 80-85°C. The reaction mixture was cooled to room

is  temperature and the ldyers were separated. The organic layer was concentrated in vacuo to
afford a colourless oil. The aqueous layer was extracted with Et,O (3 x 30 mL). The crude
oil and the combined organic extracts were washed with 2N NaOH (3 x 30 mL) and H,O
(3 x 30 mL). The organics were then dried (Na,SO,), filtered through a small silica gel
plug, and concentrated in vacuo to afford the sub-title compound (6.1 g, 79%) as a

20  colourless oil that was used without further purification.

'H NMR (300 MHz, CDCl3) 6 7.11-7.14 (m, 2H), 6.84 (dt, J = 9 Hz, J = 2 Hz, 1H), 6.50 (t,
JH-F =72 HZ, IH).

25 (iv) 1-Fluoro-3-difluoromethoxy-5-vinylbenzene

Tri(butyl)vinylstannane (7.0 g, 22.2 mmol) was added to a suspension of 1-bromo-3-
fluoro-5-difluoromethoxybenzene (4.9 g, 20.2 mmol; see step (iii) above),
dichlorobis(triphenylphosphine)palladium(Il) (1.42 g, 2.02 mmol) and anhydrous lithium
chloride (0.90 g, 20.2 mmol) in THF (40 mL) under nitrogen at 65°C and the mixture was
30 stirred for 5 h. The reaction mixture was cooled to 0°C and 1N NaOH (90 mL) was added.
The biphasic mixture was vigorously stirred for 1 h then the layers were separated. The

aqueous layer was extracted with Et;O (3 x 70 mL). The combined organic layers were




25,4031y wd- Fl uor o- 3-di f | gor omet hoxy 5-vinyl benzene Tri (but yI ) vi nyl st annane
(7.0 g, 22.2 mmol) was ded to a suspension of 1-bro

f 1 uor o- 5-wioflBuorssret hoxybenzene (4.9 g, 20.2 mmol ; P SEPp?T(SEm&OS&tﬁ)\lp)
di chl orobi s(tri phenyl phosphi ne) pal | adi un(11) (1. 42 g, 2.02 mml) and
anhydrous lithium chloride (0.90 g, 2@ mmol) in THE (40 m.) under
nitrogen at 65C and the m xture was 30 stirred for 5 h. The reaction

m xture was cooled to OC and IN NaOH (90 nlL) was added. The biphasic

m xture was e[sigly | i rredafor t g The
aqueous 1 Toura gt di MaBbL £iloiia B Yo T LG M i HEhSOSERRERNSR.

| ayers mé@c&ﬁ@ﬂ&ﬂ-zrﬂ-v%@o@l@s’ﬂ 3239566 gRph PR GTIBERB £ RO R 4%t he xdfe aﬁﬁaﬂi&éd
with 2N NaOH (2 x 40 nmL) and H20 (40 nL) then dried (Na2SO4), filtered and
concent r athegub-titly semgoun @s%goﬁr?rq@r?éta(‘}@l%ﬂﬁV ®h silica gel eluting with
hexane afforded the sub-title conpound (2.2 g, 57% as a colourless oil. 5
Rf = 0.47 (Hex) 'H NWR (300 MHz, CDCl13) S 6.93-6.99 (m 2H), 6.73-6.78 (m
1H), 6s 67R(£Id471Hex)l8 Hz, J=11 Hz, | H), 6.51 (t, JHF = 73 Hz, 1H), 5.77
(d, J= 18, Hz 5.36.(d, J=11 Hz, | (v

Ph( 3- F) ( 5%&#&) F%W,élé@w)z%ﬁ%cﬁ-% i‘%’t%?)?’ 653&%%%011{)( 940 (s =18d'% 140
m.), and AD (3 ( W I agether gn I 0

1- Fl uor o- -‘&ﬂ%é?‘ hgghgtx%g%m??%ﬁcgﬁzzﬂﬁg(d g o 1@216@4513% Jedlsltegzsltqép (1v)
above) dissolved in a small amount of 2-net hyI 2- propanol was added at

once, and the het neo I vigorously stirred at OC until TLC
reveal ed (%MM&%&@@ material. The reaction was quenched
at 0C by oN i I m
Ferper at uf e . B D D L s P

W th Et 20togdh¥r 22 avbled t'5h9°((‘,onbﬂ:hﬂ)do-ércgﬁmnronlebttbxﬁét\angdmraenh i(ea g(NaQSOZL) :
filtered and concentra@g vacu Fl ash chro {}%t O%F%p['% on silica

eluting WMok CHEER:(BY 8“()(9‘ splvad 17 gmall preue “ePBaRaY s 68;

98% as a Q'd?éd? °@%ﬁﬁ1TUCWE%a(1§9&
coC13) s %t%&%QLHnEQEéh&E}O%m%QS afurrg v@as"vlrgc(réusﬁb/ atE)t , il TR v eV
H) , 4. 79- ghs8ice(afithd stlaﬂtmg&nﬂtﬁr-lﬁ 8lhe (reqetibn Wags qacrfg&egaﬁ@’qu addiufn onc@@n(ld J

=3 Hzls’ su|_Plte (32.8 g) aglé then warmeg%b roomHZCmperature and stirred for 60 min. The reaction

mixture was extracted with Et;O (3 x 120 mL). The combined organic extracts were dried
(Na,S0,), filtered and concentrated in vacuo. Flash chromatography on silica gel eluting

with CHCl3:EtOAc (3:2) afforded the sub-title compound (5.8 g, 98%) as a colourless oil.

20 Ry=0.41 (3:2 CHCIl3:EtOAc)
'H NMR (300 MHz, CDCl;) 8 6.96-6.99 (m, 2H), 6.77-6.82 (m, 1H), 6.51 (t, Ju.r = 73 Hz,
1H), 4.79-4.85 (m, 1H), 3.76-3.84 (m, 1H), 3.58-3.66 (m, 1H), 2.66 (d, J = 3 Hz, 1H), 2.00
(t, /= 6 Hz, 1H).
HPLC Analysis: 89.2%, >99% ee, ChiralPak AD Column (95:5 Hex:EtOH mobile phase).

25



HPL671 Anabysi s: 89. 2% \/\ﬁ% ee, Chiral Pak AD Col um (95:5 Hex: EtOH nobil e
phase). 25 100711-1 WO 03/ 101956 V CT SECBI 00854 85 %9 Tl 91V
(vi) Ph(3wB)gae0&HF2) - (R) CH( OH) CH, OTBS A sol uti on of QTPCT/SE03/00854J 854
Ph(3-F) (5- OCHF2) - (R) CH( OH) CH2OH (5.5 g, 24.7 mmol ; see v above)

4- (di met hyl am no) pyridine (121 ng, 1.0g9gmol) and triethylamne (3.0 g, 29.6
nmml ) in anhydrous CH2Cl12 (100 nmL.) was cooled to OC. A 1.0 M solution of
tert 5 butyI di rrethylsilyl chloride in CH2C12 (26.0 nL, 26.0 nmol) was added
dropw se, @ K72 Vel teLtepsal | oned to warmto room tenperature
and stlrrSa Urated ammoni um chl ori de sol ution (60 nmL) was
added, and $d1\mdrayoér1§1(3bé7|)(é Q€pibaffoGH(OHEHgPJathi T g peh nvmgl; wesveep (Wt h

sat ur at ed d |, ut 0 2

i ed (e -HITE G BN SRATEBR AR P b0 ARG CY Metaddimife (30 e 258

chr omat ogﬁl%mmvnpan@dlm&acﬁ%l gl106 i) Wed BoSHECES: 07X 431, m)Magdmmledf tdhe

sub title conpoun é as argyel low oil. Rf 0.47 (3:1 CHCL13: Hex)

"H NVR (3@0ym¢thmlec)hl<8?® 1953 Q3(26/ mR4P6. Oenmel)@vaﬁgidév)ﬁ drppyvisegamshthet |

‘(Jlr_n'- Fl;i) 73@'5%{9n Brgxtuﬁ_bvk/aso (iwe(*d tog%ﬂm tBH@m( tzrgg%?tﬁp% gg %tmed?)ayé'ﬁl(@it >4

Ph(3-F) ( 5Sﬁ?ﬁ'l%@)mﬁrﬁbﬁh'ﬁ@lﬁbﬁd}ko¢ﬂf% (80 nd_)swisiddded, afl the layers were separated.

Ph( 3- F) ( 5- OCHF?2) - ( R) CH( OH) CH2QTBS (7.9 g, 0.51 o] t
above) athqapngmch)yg éwwsswdm fatPWte%n%WWPBHH‘g‘Tm @Qi‘j‘gg‘(lgbgﬂgﬁ 0 H‘%L)G‘@g under

ni trogen HV@S(Xzanféﬂ L PRYYNS Briéd (i é,éyff]neeéanﬁmeb Gkareh g, C@cu@ g’Flﬁﬁ 1

mol ). The’m Xture was stirred urate anmoni um chl ori d
sol ution ¢hédmatopraphg addelica getl diting MatheCHWUgiHexs €pa) afffeddedThie cng-alnir:c
| ayer was washed with gaturate amoni um chloride solution (70 n.) and H20
(3 x 60 ngomroved (4Pige§ ‘("Nﬁ%‘&@ﬁowf’ill tered and concentrated in

R¢=0.47 (3:1 CHCl3:Hex)

'"H NMR (300 MHz, CDCl;) 8 6.95-6.98 (m, 2H), 6.76-6.79 (m, 1H), 6.51 (t, Jur = 73 Hz,
15 1H), 4.71-4.74 (m, 1H), 3.75-3.80 (m, 1H), 3.48-3.54 (m, 1H), 2.99 (bs, 1H), 0.91 (s, 9H),

0.05 (s, 3H), 0.00 (s, 3H).

(vii) Ph(3-F)(5-OCHF»)-(RYCH(OMEM)CH,0TBS
To a solution of Ph(3-F)(5-OCHF,)-(R)CH(OH)CH,OTBS (7.9 g, 0.51 mmol; see step (vi)
20 above) and DIPEA (4.9 g, 48.1 mmol) in anhydrous CH>Cl; (50 mL) at 0°C under nitrogen

was added dropwise 2-methoxyethoxymethyl chloride (6.6 g, 48.1 mmol). The mixture

was stirred for 24 h. Saturated ammonium chloride solution (70 mL) was added, and the

layers were separated. The organic layer was washed with saturated ammonium chloride

solution (70 mL) and H,0 (3 x 60 mL) then dried (Na,SO,), filtered and concentrated in
25 vacuo to afford the sub-title compound (8.8 g, 99%) as a yellow oil that was used without

further purification.

R¢=0.41 (4:1 CHCI3:EtOAc)

'H NMR (300 MHz, CDCl3) & 7.20 (s, 1H), 7.06 (s, 1H), 7.02 (s, 1H), 6.50 (t, Jur =73

Hz, 1H), 4.79-4.81 (m, 1H), 4.66-4.68 (m, 2H), 3.47-3.82 (m, 6H), 3.36 (s, 3H), 0.85 (s,
30 9H), 0.01 (s, 3H), 0.00 (s, 3H).

(viii) Ph(3-F)(5-OCHF»)-(RYCH(OMEM)CH,0OH




250¥afLiRot 0 afford the gub-title conpound (8.8 g, 999 s a yellow oil that
was used without furt purification. Rf = 0.41 (4] BE3NEY M) § B 4VR
(300 NMHz, wODGABWsS 7.20 (s, 1H), 7.06 (s, 1H), 7.02 (s, 1lHCI/SEoSMsEt, JH F
= 73 Hz, 1H), 4.79-4.81 (m 1H), 4.66-4.68 (m 2H), 3.47-3.82 (m 6H),
3.36 (s, 3H), 0.85 (s, 30 9H), 0.01 (®p 3H), 0.00 (s, 3H. (viii)
Ph(3- F) (5- OCHF2) - (R) CH( OVEM) CH2OH 100711-1 WO P(' SEn i nn854 WO 03/ 101956
Fggsmsl 00854 92 To a solution of Ph(3-F)(5-OCHF2)-(R)CH OVEM CH2OTBS

3 g : Stop ! . :
Lermer at of OB e O N Skt et s 1B 1
THE (70. O(viiih.,abé0e)0innBiP (&hdnbhet moorh ueempwasirstwasr eddedog et-fi hsolunereof

ni trogen. The reaction S .cor d i . ~Ih | | i
i sSol vedelrerBBmensEm Hiprdhd: RETrD { Too ey aish sesedm SrEStERe w tn
sat ur at Ed?\ﬁ: Rt dHief mtmé'e?ﬁag%gﬁh‘h% Was Xont&firdidd indiitubl? OHedyetlowOregidhe The

organi c ayer was drie ), filtered and concentrated in vacuo.
Fl ash chreantssolaghyn &0 100 cd)gasd kixans H00WMLR ek WEthedcsucaessiyelyf VBR ded

the sub-title ¢conpound (4,2.4, 9 | N = -
e ?Acaaturmefcng)%%w( ridkseliich¢23 Bp dEyaR RO ! SRl Bt
3 88. 3. 93}11?‘%{ wTrs %%d‘?laﬁ@@, ,ﬁlt@reﬂoarﬂi_ci?ﬁcémmdd ?ggﬁtz.;@{%&ﬁhrdmm@l@hy on

{ _ 67-3.71 (m 3 3.53- 39 3H),
2. 96- 2. 99silien gel lejutingsvigh klyx:ﬁlﬁ@gﬁ &) (5 2ifndeq therpbriitienemprepes éﬂs-{zﬂ’ Qé‘ﬁ’bf‘? ?F;Dn of
Ph(3-F)_(5-e F%L-(R)CJ—l(OVEMG—lZO—l (4.2 g, 13.4 mmol ; see step (viii)
above) !ny &t he (100 nm.) was added to an aqueous 5% NaHCO3 sol ution (35
m). This magnetically stirred heterogeneous nixture was cooled to 0C and
pot assi um brom de (159 20 ng, 1.3 mml) and

2,2, 6, 6- t Bt ¥ ARt hy HEC BT di nyl oxy, free radical (2.2 g, 14.1 nmmol)

'H NMR (300 MHz, CDCl5) 8 6.91-6.95 (m, 2H), 6.75-6.81 (m, 1H), 6.51 (t, Ju.r =73 Hz,
1H), 4.80-4.82 (m, 1H), 4.70-4.74 (m, 2H), 3.88-3.93 (m, 1H), 3.67-3.71 (m, 3H), 3.53-
3.56 (m, 2H), 3.39 (s, 3H), 2.96-2.99 (m, 1H).

s
(ix) Ph(3-F)(5-OCHF,)-(R)YCH(OMEM)C(O)OH
A solution of Ph(3-F)(5-OCHF,)-(R)CH(OMEM)CH,OH (4.2 g, 13.4 mmol; see step (viii)
above) in acetone (100 mL) was added to an aqueous 5% NaHCOj solution (35 mL). This

magnetically stirred heterogeneous mixture was cooled to 0°C and potassium bromide (159

20 mg, 1.3 mmol) and 2,2,6,6-tetramethyl-1-piperidinyloxy, free radical (2.2 g, 14.1 mmol)
were added. Sodium hypochlorite (5.25%, 30 mL) was then added dropwise over a period
of 20 min while the mixture was vigorously stirred and maintained at 0°C. After 1 h,
additional sodium hypochlorite (30 mL) and 5% NaHCO; solution (35 mL) were added
and stirring was continued at 0°C for 2 h. The acetone was removed in vacuo. The

25 aqueous layer was washed with Et,O (4 x 40 mL). The aqueous layer was acidified to pH
3.5 with 10% citric acid and extracted with EtOAc (4 x 50 mL). The combined EtOAc
extracts were successively washed with H,O (4 x 30 mL) and brine (60 mL) then, dried
(Na,SOy), filtered and concentrated in vacuo to afford the sub-title compound (4.3 g, 98%)
as a colourless oil which was used without further purification.

30
R¢=0.74 (8.0:1.5:0.5 CHCl;:MeOH:Et:N)




wer®gyadded. Sodi um hypoghlorite (5.25% 30 nmL) was then added dropw se over
a, period of 20 m n whi the m xture was vigorously red and mai nt ai ned
at 0C. Afwerosliotese additi onal sodi um hypochlorite (3 L Errd;EBSVO

solution (35 nL) were added and stirring was contin Cow fof ¥ !fhe
acetone was renoved in vacuo. The 25 agjeous |ayer was washed with Et 20 (4
x 40 nmL). The aqueous |l ayer was acidified to pH 3.5 with 10%citric acid
and extrac]t ed with EtOAc (4 x 50 nL). The conbi ned Et OAc extracts were
successi v ith H2O han, i
(azson VBRI WHE desiBmstd Bl Yl o O b Bh i B T ¢ 8
conmpound (. BHY 53@8()5’91H§54@8(H)|10i”7|}$§51}9l48w<2h WaHz UBY] 3Vﬂ4t-310511(mf DH},her
purification. 30 74 (8.0:1.5:0.5 CHC13: I\/EC]—I Et 3N) 100711-1 WO WO
03/ 1019563 R4&i3 493(®T/2$1303/26(08 4. JCUi | uUs51* 93 'H NWR (300 MHz,
acetone-d6) 6 7.16-7.18 (m 2H), 7.16 (t, JHF =89 Hz, 1H), 7.00-7.03 (m

| H, 5.30 (s, | H, 4.8 (d, J =7 Hz, | H, 4.80 (d, J =7 H, | H),
3. 54- 35 75()Ph(2E)(5-OGHEH-R)GH(OMENIO)Az2PabElecBH) . 5 ()

Ph(3- F) (5- OCHFz) (R | t f
Ph(%NE)gg E:ﬂ%l@@% &%@{(w@@@ﬁ@é@?ﬁ (?3 : g‘bf?w’(usﬁﬁ S%Bove)
in

4.4 mol )8*%‘93%@“%%5” ZORAE ulor it BPRER ¢ roged MRGEIRBIIGD 11 2,00
reaction ge&d nshol),RMBGR (DZgf 817 Brmkl)asdl DIREA &1 godh mewherleueationerasi ght .

The m xture con trate n vac dth due t hed
Dt co on SiTeea Dor RSl At rined foe ot BHeutE, efEC 1) T AReBR A ¢
Et CAc:, £t Obc@Rkrakdd Erpvé’cfzzfooirfél t‘hEEfeﬁéi'L}Ib‘ Ehrbingto H&DW@C (oh- Sdlich &@ﬁun@@ fidst
crushabl e white foam =0.65 (15:1 CHC13: Et 15 "H NWR &600 VHz, CD3CD,

conpl ex nwxrhu(r?HCisztﬂﬂ dﬂrﬁﬂk)ﬁné see@l WiB4EQACBIQH (2040-to 7afipsd (the SEP*I)UUG

695716 6. nd 6.8 H.F = 73 Hz, 1H), 5.28 and 5.08 (s,
Cadribospl 3%, 3675 ?ém(sﬁ?b('iﬁ}“e&’agb 4.75 (m 1H), 4.30-4.49 (m
2H) 4 21- 4. 26 (m 3H) 3 97-4.08 (m 1H), 3.35-3.72 (m 6H), 3.30 (s,
3H), 2.10-2.75 HI_)I 05-1.11 (m 2H),
Rf_065(151c Cl;:EtOH)
s 'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.80-7.84 (m, 2H), 7.40-
7.46 (m, 2H), 6.95-7.16 (m, 3H), 6.92 and 6.88 (t, Ju.r = 73 Hz, 1H), 5.28 and 5.08 (s, 1H),
5.18-5.22 and 4.70-4.78 (m, 1H), 4.50-4.75 (m, 1H), 4.30-4.49 (m, 2H), 4.21-4.26 (m, 3H),
3.97-4.08 (m, 1H), 3.35-3.72 (m, 6H), 3.30 (s, 3H), 2.10-2.75 (m, 2H), 1.05-1.11 (m, 2H),

0.08 (s, 9H).

20
(xi) Ph(3-F)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(Teoc)
A mixture of Ph(3-F)(5-OCHF,)-(R)CH(OMEM)C(O)-Aze-Pab(Teoc) (590 mg, 0.87

mmol; see step (x) above) and carbon tetrabromide (287 mg, 0.87 mmol) in 2-propanol (20
mL) was refluxed for 1.5 h. The mixture was concentrated in vacuo then, partitioned with

25 H,0 (50 mL) and EtOAc (3 x 50 mL). The aqueous layer was extracted with additional
EtOAc (2 x 10 mL). The combined organic extracts were washed with brine (30 mL) then
dried (NaySQy), filtered and concentrated in vacuo. Flash chromatography on silica gel
eluting with CHCI3:EtOH (15:1) afforded the sub-title compound (60 mg, 12%) as a
crushable white foam.

30
R¢=0.46 (15:1 CHCI5:EtOH)



0.8 :1(swo9H) . 20 (xi) Pb(3-F)(5-CCHF2)-(R)CH(OH) C(O) - Aze- Pab(Teoc) A

m xture of Ph(3-F)(5- 2)- (R CH(OVEM C( O - Aze- Pab(T (590 ng, Q.

nol ; 'seeweotpoixg above) and carbon tetrabrom de T7 PCO/SBT3/00884)) % i n

2- propanol (20 nL) was refluxed for 1.5 h. The m xture was concentrated in
vacuo then, partitioned with 25 H2O (5Q4m) and EtQAc (3 x 50 nL). The
aqueous | ayer was extracted with additional EtOAc (2 x 10 nlL). The

conbi ned organic extracts were washed with brine (30 m_) t hen dried

(Na2SO4) , hLsal d Fl

i lica éﬁiﬁ N 56, #0, RERCE 235@%&;@1%“359*’%%?@ T IRLET SHA PR O
3 aHE

100711, 1 %\%%\%S 3 1%%2?6 quGTﬁgl a0 r?ogz{sgﬁga ﬁdgﬁgo %J%K/R B[ZEIHH

CD3OD, cohpPerd ﬁ10,6t(§|,r Hoft.68ct. 20rEms Y H5 3P 77460 ¢m, Gt 2810875 £pq) 2H§’ 1363- 1 1137

(m2H) 680684 | H), 6.82 and 6.80 (t, JHF = 73
F?@QOQ%éé%B (s, 1H), 4.6§3fn4.70H%m 1 H)ans 97- 4. 530 (m 6H,

2 10 2575AP@mM11@55951ﬂ/z (m 2H), 0.08 (s, 9H). 5 APCI-MS: (M + 1) =
595 mz (xii) Ph(3-F)(5-0CCHF9)-(R)CH(OH) C(O) -Aze-Pab x TFA
Ph(3- F) (5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab( Teoc) (0.053 g, 0.089 nmol; see step

(xi) aboqﬁéph@&gglﬁ#giggg%(@¥gqmg%l}w§| | oned to react for 80 mn

whi |l e coo rated and the resi due was
freeze drPe@-F)(SOCHERROHOIIC(0)-AzePab(Tebe) (.530420.08% 80%1 (sf:e Bthp (xktl e

ory S Porel yes shpoived 1 3 o FAA Slgved & gt for SEER HIRERYF PReR s
of 1H)3 C% éa@l (ﬁBA Q\ras e%;?d}%d Qfld PS5 IAHS wak 4edde dried fRRE Gii@fhcBidnftiR t6D3CH

si gnal 1H, mgjor rotaner), 4.10 (m | H, major
rot amer), y131d9[504(2~rg(80%aofmhmmlewmmd)as it3T88 sy | H, minor rotamer), 2.60
(m 1H, mnor rotaner), 2.44 (m 1H, major rotamer), 2.19 (m 1H, ngjor
rotaner), 2.05 (m

'"H-NMR (300 MHz; CD;0D) rotamers: & 7.7-7.6 (m, 2H), 7.5-7.4 (m, 2H), 7.1-6.6 (m,

4H), 5.2-5.0 (m, 1H plus minor rotamer of 1H), ca 4.8 (major rotamer of pfevious signal
15 obscured by the CD;OH signal), 4.6-4.3 (m, 2H), 4.26 (m, 1H, major rotamer), 4.10 (m,

1H, major rotamer), 3.96 (m, 1H, minor rotamer), 3.89 (m, 1H, minor rotamer), 2.60 (m,

1H, minor rotamer), 2.44 (m, 1H, major rotamer), 2.19 (m, 1H, major rotamer), 2.05 (m,

1H, minor rotamer).

13C_NMR (100 MHz; CD3;0D): (carbonyl and/or amidine carbons) 8 172.8, 172.0, 167.0.
20 ESI-MS+: M+1) =451 (m/z)

Example 26
Ph(3-F)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OMe)

25 (i) Ph(3-F)(5-OCHF,)-(RYCH(OMEM)C(O)-Aze-Pab(OMe)
To a solution of Ph(3-F)(5-OCHF,)-(R)YCH(OMEM)C(O)OH (1.0 g, 3.1 mmol; see
Example 25(ix) above) in DMF (30 mL) under nitrogen at 0°C was added HAze-
Pab(OMe)*2HCI (1.4 g, 4.1 mmol), PyBOP (1.8 g, 3.4 mmol), and DIPEA (1.0 g, 7.8

mmol). The reaction was stirred at 0°C for 2 h and then at room temperature overnight.
30 The mixture was concentrated in vacuo and the residue chromatographed two times on
silica gel, eluting first with CHCIl3:EtOH (15:1) and second with EtOAc to afford the sub-

title compound (1.5 g, 79%) as a crushable white foam.



1Hg771.ne6 rotaner). 13 NWVR (100 MHz; CD3COD): (carbonyl and/or am di ne
carbons) 6 172.8, 172. 167.0. 20 ESI-M5+: (M+ 1) =@l (mz) Exanple 26
Ph( 3- F) ( 5wO@sH2)95¢ R) CH( OH) C( O - Aze- Pab(Ove) 25 (i )PC SEPCT/SE03/0085”§)
Ph(3-F) (5- OCHF2) - (R) CH(OVEM C( O) - Aze- Pab(Owe) To a sol ttion of

Ph(3-F) (5-CCHF2) - (R CH(OMEM C(O OH (1. Qs9, 3.1 mmol; see Exanple 25(ix)
above) in DVF (30 nL) under nitrogen at 0C was added HAze- Pab( Owe) 2HC1
(1.4 g, 4.2 mol), PyBOP (1.8 g, 3.4 mmol), and DIPEA (1.0 g, 7.8 nmol).
The reaction was stirred at OC for 2 h and then at roomtenperature
overnight. 30 The m xture was concentrated in vacuo and the residue

chr omat ogRagpbed (Ev®AE) nes on silica gel, eluting first with CHC13: Et OH
(15:1) anﬁ_ésecond with EtOAC to afford the sub- title conp und % 0%28 79%
as a crusHaNMRYBP MHaakD:9B0 2empPEX VX tuAD o) SPRDETB S P SEOB/ 00854

fot anor o) a8 PegHy BIUAG Gy 31y 57 B s ARG 5 BT SEER 05 C6. 0o

and 6.88 (M), 5143-515 aid 4H5 +4.80Hm, BHPA.38165 (10855 3.9254. 2H|m, 5H2382 G53End

4.75-4.80 (m_ 1 e 3.92-4.27 (m 1H), 3.82 (s, 3H),

3. 43- 3. 683 %%3 4@232%5 %@D”Q 2332%-(21: %)'(m 2I(-|). (iHi) ) ( K

Ph( 3- F) (5- OCHF2) - (R)CH(O—DC(O) Aze- Pab(Owve) A m xture of

Ph(3-F) (5- OCHF2) (R) CH(OvEM C( O - Aze Pab(C]VE) (828 ny, 2.33 io0o nmol; see
HOeDCHFDaR)CH{ @H ] oy, 2.33 mmol) in 2- propanol

bverni ght A SRS BicPulhn Ogaﬁfégﬁ@ﬁf@ﬁw@u&%ﬁ%wgp B 233
partit Onﬁﬂlow deb s%é@)(a%@véﬂ-a}ld%ﬁgﬁoﬁtt@%r&ﬁﬁe 1325 mg,THe3 athiepus2lpadtRhoMN@e

extracted wth The conbi ned organic extracts were
washed wi mh.) bras nefluxes for§ h ard then @tirediay rnapgemperatuyg @ wreigh nbhecBixdeattaat ed

(1571 s rreut s VR B0 BB in Pl 8 1t IO MRSt Tr £

foam Mp: THBadhbofs layer was extracted with EtOAc (2 x 25 mL). The combined organic extracts

were washed with brine (35 mL) then, dried (Na,S0Qy,), filtered and concentrated in vacuo.
15 Flash chromatography on silica gel eluting with CHCl3:EtOH (15:1) afforded the title |

compound (520 mg, 74%) as a crushable white foam.

Mp: 73-81°C
Rf=0.43 (15:1 CHCI;:EtOH)

20 '"HNMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.59 (d, J = 8 Hz, 2H), 7.32-
7.37 (m, 2H), 7.05-7.14 (m, 2H), 6.87-6.92 (m, 1H), 6.90 and 6.86 (t, Ju.r = 73 Hz, 1H),
5.13-5.18 and 4.75-4.85 (m, 2H), 4.15-4.45 (m, 4H), 3.81 (s, 3H), 2.10-2.75 (m, 2H).
BC-NMR (100 MHz; CD30D): (carbonyl and/or amidine carbons) 6 172.0, 171.4, 153.9.
APCI-MS: M + 1) =481 m/z

25



rotamers) 5 7.59 (d, J 8 Hz, 2H), 7.32- 7.37 (m 2H@®7.05-7.14 (m 2H),
6. 87- 6. 92wOrmB/10195§ , 6. 90 and 6.86 (t, JHF = 73 Hz, ~PCH/SEB3/61838 gand
4.75-4.85 (m 2H), 4.15-4.45 (m 4H), 3.81 (s, 3H), EC 6-5}-.%'(#1"2%5.39'
13CG-NMR (100 MHz; CD3QD): (carbonyl andjgor amidine carbons) 8 172.0, 171.4,
153.9. APCI-Ms: (M+ 1) =481 mz 25 100711-1 WO WD 03/101956

CT/ SE03/ 00854 PCT/ SPtuii uuo54 96 Exanple 27

Ph(3-Br)(§- lg%-(R)CH(O—I)C(O)-Aze-Pab x TFA (i) 1

3-Di brono—’é%fnzy- = 'yl oxybenzene 5 Sodi um hydride (9.9 g, 0.414 nol, 95%dry)
was addedph@B-BorstOCRSF}-R)EHROHCa)-Aod-Bhth @ TRH  benzyl al cohol (41.0 g,
0.394 nmol) in THE (1.0 L) at roomtenperature under a nitrogen atnosphere
and stirred for 1 h. To this solution was added dropw se 1, 3-di br ono- 5-

fl uor oben b ) 139%eiRin. After stirring overnight, the mxture
was partiﬁfpgé%%g he § m_gy and Et OAc (4 x 600 nlL). The conbi ned
organi £ eSédiamttydride €9.6rg, 6d140nd\Ne3B04Y), wdsi ddded edpamidns wna stirradatodutianrof
vacuo. Fl ash chromat ogra n sili I uting wth hexanes afforded
e sub. 1w oARB R0 @ 0nsd o) et o B af raith aheeraspENRET G0 ey
CDCL3) S 4 Qp%rélén& Nirrehi for 4- A8 T thid sHlutiod- VB bdded2Popwike 983 dbroid)s- 15
(ii) 3,5-Dibronophenol Al um niumchloride (11.7 g, 87.6 nmmpol) was added in
portions fleorabegbug (160.0og, O3B+ mal)brAstives-stirteneyareight shez@irdure1gasopagtitiongdo

mmol ; see s (I h~above N dinethylani |l ine (35 4 2 ). 4 N
CH2C12 ( Togh P lgho f@@ﬁ%ﬁ%@*&“@f 660 ity x® Cﬁﬂb%“c?é’eoﬁg% ‘%gétﬁ%gsr“é%rgegr 30
mn, the Mxs05e fifeedRabtdohtdna@dvih bhciddN Figbh (R0fartlgrapR candlidt ghelmgx 150
mL). The conbi ned organic extracts were washed with saturated NaHCO3 (150
nL) and bvithéexanseafiprded Hersubditiec@mprandsdf) 3 & 77 ped yakeM @8ncentrated in
vacuo. Fl ash chronatography on silica gel eluting with Hex: EtQAc (9:1)

af forded the sub- title conmpound (6.1 g, 82% as a white solid.

'H NMR (300 MHz, CDCl;) § 7.30-7.48 (m, 5H), 7.18 (s, 1H), 7.06 (s, 2H), 4.99 (s, 2H).

Rf 1057101 #8 (15:1 CHC13: %G—l) 20 'H NWR (300 MHz, CD30D, conplex m xture of

s (ii) 3,5-Dibromophenol
Aluminium chloride (11.7 g, 87.6 mmol) was added in portions to a solution of 1,3-

dibromo-5-benzyloxybenzene (10.0 g, 29.2 mmol; see step (i) above) and N,N-
dimethylaniline (35.4 g, 292 mmol) in CH,Cl, (100 mL) at room temperature under a
nitrogen atmosphere. After 30 min, the mixture was partitioned with 1N HCI (300 mL)
20 and EtOAc (5 x 150 mL). The combined organic extracts were washed with saturated
NaHCO; (150 mL) and brine (150 mL) then, dried (Na,SOy), filtered and concentrated in
vacuo. Flash chromatography on silica gel eluting with Hex:EtOAc (9:1) afforded the sub-

title compound (6.1 g, 82%) as a white solid.

25 '"HNMR (300 MHz, CDCl3) 8 7.21 (s, 1H), 6.97 (s, 2H), 5.88 (bs, 1H).



5.88 (bs, 1H).

25004.NMR (300 MHz, 3) 8 7.21 , 1H), 6.97 2
1007411 ( Cgi) (s, 1H) (5 HA

100711-1 WO WD 03/1 6 PCT/ SG U3 103u0 Usv
3- Di bronmowB-isnaw6é uor omet hoxybenzene To a tared, ?e Trs|E03/00854

round- bott onmed pressure flask containing a suspensi - B9 1y bPo‘Fn;p#enol
(10.0 g, 39.7 mml; see step (ii) abovey and Cs2CO38 (20.7 g, 63.5 nmmol ) in
DVF (150 nlL) at -78C was added chl or of  uor onet hane via bubbling for 5 mn
through 5 the septum The septumwas replaced with a Tefl on stopper and the
fl ask was. Eehleglggt%lr&qs_ gpq)ﬂ%%g@gxwen%ﬁgn to roomtenperature where the
flaskwa in 9.0 g (131 nmmol ) of

chl or of | upg @rmbdil,ad&eledme mwblroindepotwasdhredsect ﬁlzrskmnmrimg)atshspeesbn af 370C

h flask | ed
Caut § ousl GoroRpEasad AR SRd TRk S ST GPRE) A1 FoiRaR0] g A oR R
aqueous gy (1?6 %j(%tr af%t"%%wgsoad\%a Bhl@%o%ﬁoﬁo?né@h%@%%hbﬁlﬂ%%r ShﬁmQﬁfHﬁFHed

organi cs were Na2S filtered and concentrated i n vacuo
chr onat oghapdsptumn ”Ehel sepmrrgwlas elplaced githi atTﬁflmlmcmpsr alftcf thedbdk wab ¢hesusgaleilt | e

corrpound ?10 t ats go whi t eena%tm re WRK M_Lzed a%%?e)rmmeé t40 (s,
1gnda 951 p goom ferpperalyr ("Y‘?}
1 Bf OmD %mb'o&g mnﬂnyoffchwrmdd@&ﬂéma& Trhd &matydn) WhiWdaddnin(ahQiPbgh 31. 4

nmol ) was added dr opwi se to a solution of 1, 3-dibrono-5-
monof | uorsetret Tﬂi’ﬁy@@mmehfe Tis: Bask, W@QDOQICMIFOOIQE‘}@“BQT@WE( ithe pregsyer equtiously

tetrakls(t ho ne IIa|u )
2, 6-di -terle %%ﬁﬂ%tﬁ fﬁ tﬁ&sh‘{”og é%éc?%q‘t)ngghe aﬁﬁ?dg'\ l’}]}%r “(afaeg(qrnft)edunder
ni trogen. withgo X3 W 200VaS.) Thé, rueaic@hbmz@osrgamrcs 8vdte dFlee (NMay3Qy) efikasd anol ed
to OC and IN NaCH (70 nlL) was added. After h, the m xture was extracted
¥m th CH2GoRcggrased3movasyy. Fiash chwt%myr@umb?ag&%%m&e%h hgrangy) 2ffRidod o) |
iltered > r omat ogr aphy on silica gel
el uting V\tnﬁffgu%gggg%ﬁg#@g?%\??ﬁgggﬁbﬁj-h?tlé{g?feﬁ]conpound (4y3 g, 57% ag a
colourless oil. 25 "H NVR (300 MHz, CDClB) S7.30 (s, 1H, 7.16 (s, 1H,
70151 I , 5. 74 J. = 16 Hz,

5 5 H MR 408 MEECRC) B0 6, B9, 18 6 2D S (@ = 53 gy 2.
Ph(3 Br)(5 OCH2F) - ( R) CH( OH) CH2OH 2- Met hyl - 2- pr opanol (100 m_) H20O (100
m.), and AD- i x- (3 (27.5 g) were conbi ned

(iv) 1-Bromo-3-monofluoromethoxy-S-vinylbenzene

Tri(butyl)vinyltin (10.0 g, 31.4 mmol) was added dropwise to a solution of 1,3-dibromo-5-
monofluoromethoxybenzene (8.5 g, 299 mmol; see step (iii) above),
tetrakis(triphenylphosphine)palladium(0) (690 mg, 0.599 mmol), and 2,6-di-tert-butyl-4-

20  methylphenol (spatula tip) in toluene (100 mL) under nitrogen. The mixture was stirred at
70°C for 8 h. The mixture was cooled to 0°C and 1N NaOH (70 mL) was added. After 1
h, the mixture was extracted with CH,Cl; (3 x 300 mL) then, the combined organics were
dried (NaySO.), filtered and concentrated in vacuo. Flash chromatography on silica gel

- eluting with hexanes afforded the sub-title compound (4.3 g, 57%) as a colourless oil.

»s  'HNMR (300 MHz, CDCls) § 7.30 (s, 1H), 7.16 (s, 1H), 7.01 (s, 1H), 6.60 (dd, /= 6 Hz, J

=11 Hz, 1H), 5.74 (d, J = 16 Hz, 1H), 5.67 (d, Ju.r = 53 Hz, 2H), 5.32 (d, J = 8 Hz, 1H).

(v) Ph(3-Br)(5-OCH,F)-(R)CH(OH)CH,0OH
2-Methyl-2-propanol (100 mL), H,O (100 mL), and AD-mix-§ (27.5 g) were combined

30 together and cooled to 0°C. 1-Bromo-3-monofluoromethoxy-5-vinylbenzene (4.3 g, 17.3
mmol; see step (iv) above) was added at once, and the heterogeneous slurry was vigorously

stirred at 0°C until TLC revealed the absence of the starting material. The reaction was



30,sbpgeider and cool ed o O0C. 1-Brono- 3-nonof | uor onet hoxy- 5- vi nyl benzene

(4.3 g, 17.3 nmmol; se tep (iv) above) was added at ce, and the

het er ogermwows/161986 ry was vigorously stirred at 0C u Pb@smeysegl g r)'e

absence of the starting material. The reaction was 1%3 {SEUp T W

03/ 101956 PCT/ PCT/ SE03/00854 5t U3l U854 98 quenched at OC by addition

of saturated sodiumsulfite (200 nL) and then warned to roomtenperature

and stirred for 60 mn. The reaction mxture was extracted with EtQAc (3 x

190 ). J0SCERR B84 9! ARG SahRikd HELR, Elnh@dabblafg%ad tﬁewmq @nd

concentra vacuo e sub-title conpound g, 100% as a

(l\:/l?llz our | esoai lemperdtiratandasrred ést 60i thino UFhef neadtivarmixeure fwas at(traxrned wih NNQA(:300
CD3CD S 7.30 (s, , (.15 s,.I , 7.11 , 7 d, JHF =

53  Hz, x 45 mk). 70Tlﬂ?n|?°|m‘illf}ed Ql%e%césrnw“éié“sr‘eﬁpﬁ@2§95) y@ieged §949194

96.996ee

Ph(3- Br) @%ﬁz@ Bl I Bt G o piones)s o) o

Ph( 3- By ) ( BraOgki2ised (WHOH( DiheHP@Hiqado® g, 18.6 nmol ; see step (v) above),

4- (di met hyl ami no) pyridine (453 ng, 3.71 mol), and DI PEA (8.9 g, 93.0 mmol)

i n anhydrous CH2C 2 (200 nlL) was added dropwi se a 1.0 Msolution of tert i5

but yl di metfpyngr!¥bo ﬁ/ﬁllprclgﬁ)lbm SHOQ 211)22.13 (ml,l?Z? 13 (e) 5.76he, JigastsBon

m xture was stirred room tenperature 0 the m xture was added

DI PEA (8. HngH)93604ﬁ’lQJ(r)1 1121016 2-7%9 )3t hoxynet hyl chloride (13.9 g, 111

) s, coBERCARATE el TooToct B SPTRE (RS HEKED oG b g

with KO (100 nL), and the |ayers were separated. The aqueous |ayer 20 was
extracted with CHZC1 2 3 X 200 m. then the conbi ned organic |ayers were
dried ( e B-Bri(iS P n vacuo. Flash chromat ography

(4.8 g 589 dti:#n'c%*?%faf?‘l%‘ié HEI‘:)%R&@%‘%;%%%Q%% gy ' Fa P By
7.22 (s, Atvae ,ﬁ—@lﬁnétﬁylaiﬂrho)pﬁrﬂiﬁe (@53 sﬂng'l-ZF7F nfiBol), 2mdHR2IPE2HS. 9@ 9310(m|mou =7

Hz, 1H), 4. 70-4. 74 6 3. 42
0. 05 I(_DS BHpnhyydroys ((LSTI]-IZ(QH)(ZOO mL) was édrcriled cli_popwwe a ﬁ I\i olutlon of geSH- o,

1s  butyldimethylsilyl chloride in CH,Cl, (22.3 mL, 22.3 mmol). The reaction mixture was

stirred 10 h at room temperature. To the mixture was added DIPEA (8.9 g, 93.0 mmol)
and 2-methoxyethoxymethyl chloride (13.9 g, 111 mmol) dropwise. After 16 h, additional
2-methoxyethoxymethyl chloride (2.2 g) was added and the reaction stirred overnight. The
mixture was diluted with H,O (100 mL), and the layers were separated. The aqueous layer
20 was extracted with CH,Cl; (3 x 200 mL) then, the combined organic layers were dried
(Na,SOy), filtered and concentrated in vacuo. Flash chromatography on silica gel eluting

with Hex:EtOAc (5:1) afforded the sub-title compound (4.8 g, 55%) as a colourless oil.

'H NMR (300 MHz, CDCls) 8 7.29 (s, 1H), 7.22 (s, 1H), 7.05 (s, 1H), 5.74 (d, Jur =53
25 Hz, 2H), 4.84 (d, J = 7 Hz, 1H), 4.70-4.74 (m, 2H), 3.50-3.91 (m, 6H), 3.42 (s, 3H), 0.90
(s, 9H), 0.05 (s, 3H), 0.01 (s, 3H).

(vii) Ph(3-Br)(5-OCH,F)-(R)CH(OMEM)CH,0H
To a solution of Ph(3-Br)(5-OCH;F)-(R)YCH(OMEM)CH,OTBS (4.7 g, 10.1 mmol; see

30  step (vi) above) in THF (100 mL) was added a 1.0 M solution of tetrabutylammonium

fluoride in THF (13.1 mL, 13.1 mmol) at room temperature and the mixture was stirred 1

h. The mixture was partitioned with H,O (100 mL) and EtOAc (3 x 100 mL) then. the



(vida Ph3- Br) (5- OCH2F) - (R) CH( OVEM CH, OH To a sol uti on _of

thdg%lérl%& OCH2F) - (R) C@JDVEM) CH2OTBS (4.7 g, 10.1 see 30 step (vi)
above): | woOlBE1¢280 nl) was added a 1.0 M sol ution % tatabwisghzesmty §m
fluoride in THE (13.1 nm, 13.1 mml) at roomtenperature and the m xture
was stirred I h. The m xture was parti%joned wi th H20 (100 nL) and Et OAc
(3 x 100 nL) then. the 100711-1 WO WD 03/101956 PCLEPCT/ SEO3/ 008545 4 99
conbi ned organics were dried (Na2SO4), filtered and concentrated in vacuo

to afford the sub-title co 3. 29 ) ourl e [ t was
used wi t hEQAOIES CReanics % RN f‘lng?rf\ﬁf/ﬁi@ S‘Sﬁeﬁ}ﬁé“?é &ﬂaé‘&ﬁﬂ?st%%#"ééz n%s,
1H), 7. 1l4g¢siitld HompbuRd 6 glh%)oadh télouddds Foir thd whiz,uséd)witkbuBOrudh&2 (m
1H), 4.58-4.66 (m 2H), 3. 7f—3. 77 (m 1H), 3.39-3.65 (m 5H), 3.27 (s,

3H). 1007purificagion. WO 03/ 101956 PC SPCL/ SE03/ 00854 5 if 100 (viii)

Ph(3-Br) (5- OCH2F) - (R) CH{OVEM C(O) OH A sol uti on of

Ph(3-Br) (5- OCH2F) - (R)CH(OVEM CH2CH (2.1 g, 6.0 mmol ; see step (vii) above)
i n acet onéy (NMRNBHO WaE 2 20D$0D}S 6 702 @A TIs145%) NALIGOB S0l 1}, ison [d13y.pE)53 This
magnetically stirred heterogeneous m xture was _cooled to OC and potassium
brom de. ( ¥, Blirg,S054.88 (b}, darid.56 262, Ot &6y 1H), JR9p565 Gnrgfbhy/ 11 ce
radi cal (§s7§ gg 5.8 mmol) were added. Sodi um hypochlorite (5.25% 15 nlL)
was then ad ]él dropwi se over a period of 10 mn while the m xture was
vigorously stirred and maintained at 0OC. After I h, additional sodium
hypochlorite (10 nmL) and NaHCO3 solution (20 nL) were added and stirring
was continued at OC for an additional 4 h. The acetone was renoved on a
rotary 10 evaporator. The aqueous |ayer was diluted with 10% NaHCO3
solution (30 nL) and was washed with Et20 (3 x 20 nL). The aqueous | ayer
was acidified to pH 3.5 with 10%citric acid and extracted wth EtOAc (3 Xx
40 m.). The conbi ned Et OAc extracts were washed wth H20 (3 x 50 nL) and
brine (50 m.) then, dried (Na2SO4), filtered and concentrated in vacuo to
afford the sub-title conpound (1.7 g, 78% as a colourless oil which was
used



7.25 (s, 1H), 7.18 (s 5 (d, JHF = 53 Hz 2 5.21 (s, 1H), 4.83
(d, J = ™wbha3nadse 4.7 (d J 7 Hz, 1H), 3.62-3.7 @ SZ'HE{SEOSOOQ&FS §2
(m 2H), 3.32 (s, 3H. 20 (ix)

Ph(3-Br) (5- OCHZF) - (R) CH{OVEM C( O) - Aze- Pglp( Teoc) To a sol ution of

Ph(3- Br) (5- OCH2F) - (R)CH(OVEI\/)C( OCH (1. g, 2.72 mol ; see step (viii)

above) in DMF (20 nL under nitrogen at O 'C was added HAze- Pab(Teoc) HC

(1.6 g, 3. %'@:Z@ g)e)(d@&gw and DI PEA (880 ng, 6.81 mmol).
The react Vd‘rS\) _ 146 8 £ bhd then at room tenperature
over ni ght A stn@idi oftRH{ 8- BAKS- O@HEIQG(LRDCH(@MHM)O}QCJ}D(BDQ 6l0emmeRiseeistep (vii)

chronmat ogr aphed twi ce on silica eluting first with CHCL3: Et OH (15:1)
and secondbayel i metome:(F9 al)(\wes ef‘(‘)‘)&ff%ﬂe@u% $% NfdCOp solation fhipmiind T E@ 2 g,

of 7 ons mamakhalatty S héielodeiflond hx W i it c SR GRTBoRadT T @
3 10 hoe e e e P 3 it 4 B0ed 28 (oot
S 0T 4 S oEr Adde. Sedg. BYPRENIORI iAo S JoLs ahen Aades frop iss vgra bosigy

2.10-2. 75 0 .
5L SR gk el e S btk o

Ph(3-Br) wmpeqlmxmwy@( O)aw@amm(amm sl @ipn (2§, mb) 28 added] andsee

ste ab. d b trab 5 |
(107 L) waETREmas Eaat TR = O2C o SraklfidrR 48 L eetod it dPBasd M Kl hen
partitjonggh omtérh Tﬂ%@cﬁﬁ@usﬂa)’er&%’s cﬁhmf:w(tﬁ 19%3RaAED, sESh@oﬁQB@trﬂQCbn@rv@aam cs

were dried iltered and concentrated i n vacuo. Fl ash
chr omat og wagiw voth 20i@x YemLdl The agpeahs layerovsHcidfied @-P}é 3o with 30%aitgied t he

058 (o 1*cheas s rs YR EORGC OB TRR B FRonL B P Rier ity T =
rot amer s) wih H,843(:d50 thi¥ afid bizine 236) mLY théR-dried (Na,SO,), filtered and concentrated in

vacuo to afford the sub-title compound (1.7 g, 78%) as a colourless oil which was used

15, i hqut further purlilcatlogé "H NWMR (300 MHz, CD3OD) 6 7.38 (s, 1H),

15 without further purification.

'H NMR (300 MHz, CD;0D) & 7.38 (s, 1H), 7.25 (s, 1H), 7.18 (s, 1H), 5.76 (d, Ju.r = 53
Hz, 2H), 5.21 (s, 1H), 4.83 (d, J = 7 Hz, 1H), 4.75 (d, J = 7 Hz, 1H), 3.62-3.78 (m, 2H),
3.48-3.52 (m, 2H), 3.32 (s, 3H).
20

(ix) Ph(3-Br)(5-OCH,F)-(RYCH(OMEM)C(O)-Aze-Pab(Teoc)

To a solution of Ph(3-Br)(5-OCH,F)-(RYCH(OMEM)C(O)OH (1.0 g, 2.72 mmol; see step
(viii) above) in DMF (20 mL) under nitrogen at 0°C was added HAze-Pab(Teoc)*HCI (1.6
g, 3.5 mmol), PyBOP (1.6 g, 3.0 mmol), and DIPEA (880 mg, 6.81 mmol). The reaction

25 was stirred at 0°C for 2 h and then at room temperature overnight. The mixture was
concentrated in vacuo and the residue chromatographed twice on silica gel, eluting first
with CHCI;:EtOH (15:1) and second with EtOAc:EtOH (20:1) to afford the sub-title

compound (1.2 g, 62%) as a crushable white foam.

3 'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.80-7.84 (m, 2H), 7.40-
7.46 (m, 2H), 7.13-7.32 (m, 3H), 5.84-5.87 (m, 1H), 5.67-5.69 (m, 1H), 5.25 and 5.07 (s,



7. 48 wo2H) 7.18-7.30 4m 3H), 5.80 (d, JHF = 53 Hz, 5 21 and 5. 15

(s, | H), 5.18- 5.24 aff)4.80-4.88 (m 1H), 3.98-4. 210%2
(m 2H), Wo®5adio3d (m 2H), 0.08 (s, 9H). APCl - MS: Sm;mmsmsm
100711-1 WO PCWs~~~. fla054 WD 03/ 101956 CT/ SE03/ 00854 102 (xi)

Ph(3-Br) (5- OCH2F) - (R) CH( OH) C( O) - Aze- Pabjgy TFA
Ph(3-Br) (5- OCH2F) - (R)CH(OH) C( O) - Aze- Pab( Teoc) (0.073 g, 0.11 mmol; see step
(x) above), was dissolved in 5 nL of TFA and allowed to react for 90 mn

whi |l e bel a t h

ur 1 cd b e aos el 4 S8 it o 7 WP RBL 3604681 HRIbbE PR

fracti ons2Hers32iaRid), at1dd. ah dnf 21epd ©5dr.i B, ZH)om()%m &H)acetonitrile to
yield 49 ng (77% of the title conpound as its acetate salt. 'H NWVR (300
MHz; CD30D) rotaners: S 7.8-7.7 (m 2H), 7.54 (m 2H), 7.37 (s, 1H, nmjor
rmarmr) 5 Bt BB RICHOBIRO. AL BBTlod) (M 2K, 5.75 (d, 21, 5. 22
(m 1H 1 or rotarrer) 5.11 (s, | H, ‘
m nor § ot Armn))ture408(B’h(?ﬁBr)|(5—I@CH;rFaj(@)CH(@MEMr)ﬂOﬁABe-EaH(T@m;) A4y, mg, :@7176m

a1 gnal b1 PO egtee SRt ans! agbath RigpioRisS vt grigh mmtdd) e prapiy,
- maj or rot gr@%L) w?as%hv.(xréh b SR Phe FrRk@FRWAs cohcdirded mlﬁzcumtlﬁ@lrpd'rﬁﬁ@ﬂfﬁr)
1.89 (s, 1s ESI-M5+: (MHl) = 493/495 (mlz) Exanple 28

Ph( 3-Br) ( @4t&l—j@2§20(@1}u(@mq3. A28 1Bab TheTembined qrganics were dried (Na,;SOy),
1,3-Dib 5-di fi t o) T
round- b(r)'? ?Fggi %pegogﬁgrget % vgg%egﬁ%fxsﬁg&r%%a@g{a}pgﬁ qgég utm henol

(10.0,9, @%iCl;:RioH (15.@)9aﬁma@mee 2ul-iitld carbpotm (5O rﬁg,plr%)amh c(mﬂsﬁﬁblﬂh)hltand
30% KOH (80 rrL) at -78C was added chl orodi fl uoronet hane via bubbling for 15

mn throffgm.t he septum The septumwas replaced with a Teflon stopper and
the flask was then 25 sealed and allowed to warmto roomtenperature where
the flask was wei ghed and

Mp: 81-87°C

R¢=0.58 (9:1 CHCI3:EtOH)

15 'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.84 (d, J = 8 Hz, 2H), 7.40-
7.48 (m, 2H) 7.18-7.30 (m, 3H), 5.80 (d, Ju.r = 53 Hz, 2H), 5.21 and 5.15 (s, 1H), 5.18-
5.24 and 4.80-4.88 (m, 1H), 3.98-4.54 (m, 6H), 2.10-2.70 (m, 2H), 1.05-1.11 (m, 2H), 0.08
(s, 9H).

APCI-MS: M + 1) =637 m/z

20



defogimiwgd to contain .0 g (138 mml ) of chlorodiflugronethane. The
solution was refl uxed ernight in an oil bath set mﬂmm fnl as qlvas

cool ed t owoaamtserper ature, the pressure cautiousl @b Eanahsshe
contents diluted with H20O (200 nL). The aqueous |ayer was extracted with
CHCI 3 (2 x 150 nl), then the conbined gpganics were dried 30 (Na2SO4),
filtered and concentrated in vacuo. The residue was purified by Kugel rohr
distillation at 80C at 0.2 man to afford the sub-title conmpound (9.6 g,
80% as c ) 4 ‘ $fa PR/ C, PCT/ SE03/ 008543 5 4
103 'H 26 (s, 2H), 6.52 (t, JHF =
68 Hz, 1 PH(3- Hn)(ls)om—@F)e(rmc}BI(ﬁmC@)rAlszdrijye@ (0|Oﬁ9Ig)e(hzenmmsl see step (x)
Trl(butyI)V|nyIt|n(10 dded dropw se solutl n of
1, 3- di br o¥h9vsk waﬁﬂrsaelw%a%mly%ﬂgnﬁed @wefgto rsett%)r n sbie 3?@5 Ce?fg
above) Y, l.adi GRPNITOY, and
2, 6-di te(?rftaéﬁllt&f/%rg{ nmet hy&%gi@kﬁagﬂ tggtr!:’%&@ ﬁ(utzgigduene IQ’IljzlgprrL) ?Jtl?]der '
ni t r ogen. CHKEN. N, Qs (31 70)r ethegtertife@C ractmmnivghe evapomted atdufreczoalsied ool ed

et ract ectaporaseenigis o Y I 71d S dile spbpnba sTITHERE S ari oo

(Na2SO™4), filtered and concentrated in vacuo. Flash chromat ography on
silica geI eluting with hexanes afforded the sub-title conpound (5.1 g,
68% as a H:DIMRIr(3es3MHbii Cosemwma(rwo MVHB;7. COBL3H) ST 5458, (D), THYT, (s7.118 (s,

ég) Hz7 08rpéajor sotgp?er()d7 gg (s(,q?—& rhpjpor IPtqulér) é7 %ﬁé‘?egml§}ﬂ|z%7$_‘£@gﬁ)r_bg§5 (H’ IIHJ HF =
Ph(3-Br) (xﬁm@Qﬁ%)ne()Rb%(@ﬂﬁlﬂ%r%méayls- 2- @7 apaRghod ﬂo'ié}n&? 4.3612@, 1150

m.), and AD mix-(3 (27 wer e conbi ned t oget her and cooled to OC.

1- Br ono- Smaiuoflrltamn)et‘h@%yqn Snwﬂrlrm Heliz éme 14, Bajgr rat8mer), 2ol miw ; U'be@alﬂ ep
(i) above he heter | u Y MRS orously
stirred artoatfr)%?r ﬁﬁds%ﬁn&%}ﬁ wc?aﬁ’%]&gstrtﬁ%mar%lggrn&oe off'r?"?%ﬁO i‘%‘a?%‘i hg rra er|

then the 59} whi OH, mARs rdRRERQ 2(30 (MO OIA tiRATPEfordrbiéry A8l (18] 1 HY eﬁlncﬁwerameght
The reaction was quenched at 0C by addition of saturated sodiumsulfite
(300 nL) kAU AHX warmed to roomtenperature and stirred for 60 nmin. The
reactl on ﬁr%IXMﬁr L2 M2 eg%@gg flﬁ{aysth Et OAc (3 x 200 nmL). The 25 conbi ned

organlc extracts were drie filtered and concentrated in vacuo to

Example 28
Ph(3-Br)(5-OCHF,)-(RYCH(OH)C(O)-Aze-Pab x TFA

20 (i) 1,3-Dibromo-5-difluoromethoxybenzene

To a tared, sealed 350 mL round-bottomed pressure flask containing a solution of 3,5-
dibromophenol (10.0 g, 39.7 mmol; see Example 27(ii) above) in 2-propanol (100 mL) and
30% KOH (80 mL) at -78°C was added chlorodifluoromethane via bubbling for 15 min
through the septum. The septum was replaced with a Teflon stopper and the flask was then
25 sealed and allowed to warm to room temperature where the flask was weighed and
determined to contain 12.0 g (138 mmol) of chlorodifluoromethane. The solution was
refluxed overnight in an oil bath set at 80°C. The flask was cooled to room temperature,
the pressure cautiously released and the contents diluted with H,O (200 mL). The aqueous
layer was extracted with CHCl, (2 x 150 mL), then the combined organics were dried
3 (Na,SO,), filtered and concentrated in vacuo. The residue was purified by Kugelrohr

distillation at 80°C at 0.2 mm Hg to afford the sub-title compound (9.6 g, 80%) as clear
liquid.




af fogr1¢eli Whe sub-title cqogpound (5.0 g, 95% as a colourless oil that was
used wi thout further i fication. 'HNI\/R(300I\/HZ ) S 7.43 (s
7.23 ('s, wH)31936 (s, 1H), 6.86 (t, JHF =75 30 I T/SE0Ben884 65
1H), 3.54-3.59 (m 2H). HPLC Anal ysis: 88.6% 96. 3% ee, Chiral Pak AD Col urm
(95:5 Hex: Et OH nobi |l e phase). 100711-1 WO 03/101956 PCT/

SPCT/ SE03/ 00854 5 4 104 (iv) Ph(3-Br)(5-0CCHF2)-(R) CH OVEM CH20TBS To a
solution of Ph(3-Br)(5-0CHF2)-(R)CH(OH) CH2OH (4.9 g, 17.3 nmol; see step
(i i) above), 4-(dinmethyl am no)pyridine (420 ng, 3.5 nmol), and D PEA
(11.2 g, 86.3 nmmmol ) in anhydrous CH2Cl12 (250 nL) was added dropwise a 1.0
M sol ut i ofH 8iMR&B00 BIHA/CDCl) 8.y (s5ilHY) 7. 26{sp2HY .92t O 68 H201H). nL.,  20. 7
mol ). The reaction m xture was stirred overnight at roomtenperature. To
the m xture was added DI PEA (11.2 g, 86.3 nmol) and 2-net hoxyet hoxynet hyl

chl ori de ): r 3 d, additional
2- met hoxy ])21 Brhg-fln Bkl OB dfibe e added and the reaction stirred
over ni ght TriBueylWixgltif €106, 38.1 h:l’irﬂ@‘l) wiak Addwlt dropwidd b arkdlutiamndf t,Belibramers wer e

separated. to The aqueous |ayer was extracted vvlth CH2C1 250 nL

then t he ¢ifwprovsihenyhanicas \ﬂ%rle d¥i et Na2 Ze99l; 1 isfg er éﬁpanoz()conﬁldﬁ’tes -at ed
| 18Xz 5t 4 1

7 vact.  Fhagh OO AIRARR0) (00, o) o, W DGR L5,

NMR (300 i\vﬂcﬂmyl;ﬁﬂ@ﬁﬁli{}:pzﬁulﬁ t1@0)1r( ®]uehl(1257mRS ufder nitkdgen.7 THB nfisturel Mps steT@Bat(t

JH—F = 75 50 91
IHF T Uy 88 (e o M S AL S
Ph(3- B ) ( pn Otk el QW et MM GHAEH26] ?Px@O@%E&tthé}ﬂ tt@f combined orgamcs were
Ph(3-Br) (5- OCHF2) - ( R) CH( QVEM) CH20TB |; see step (ivV)

above) i ndridd=(N&OOnll. )filteeesl amid@ulcantnat@i M sccnugt |Idnsfb¢hr@@@woatﬁmby|0@nﬁtb¢ﬁ geh
fluoride i,n room i on was
stirred f%lf“tlﬁ%wﬁ#&‘ex?'}%ﬁffortdﬁgt}}ﬁsﬂa Lﬂ‘t C\Rgg)opar f{rf igosngeﬁ 1&;{&9&2 '150 )
and Et OAc (2 x 120 nmlL). The conbined organics were dried (Na2SO4),
filtered and concentrated in vacuo to afford the sub-title 25 conpound

(2.5 g, 99¥NMB (30/MHuHEDK) & had (SwdB).ubk B (swi Hh g8 Gutin6604dd.i £+ ézﬁzi dn.
s = 11Hz, 1H), 6.57 (t, Ju.r = 68 Hz, 1H), 5.77 (d, J = 11 Hz, 1H), 5.36 (d, / = 8 Hz, 1H).

(iii) Ph(3-Br)(5-OCHF,)-(R)YCH(OH)CH,OH
2-Methyl-2-propanol (150 mL), H,O (150 mL), and AD-mix-f (27.8 g) were combined

together and cooled to 0°C. 1-Bromo-3-difluoromethoxy-5-vinylbenzene (4.6 g, 18.6
20 mmol; see step (ii) above) was added at once, and the heterogeneous slurry was vigorously
stirred at 0°C until TLC indicated the absence of the starting material, then the solution
was warmed to room temperature and stirred overnight. The reaction was quenched at 0°C
by addition of saturated sodium sulfite (300 mL) and then warmed to room temperature
and stirred for 60 min. The reaction mixture was extracted with EtOAc (3 x 200 mL). The
25 combined organic extracts were dried (Na,SOy), filtered and concentrated in vacuo to
afford the sub-title compound (5.0 g, 95%) as a colourless oil that was used without further

purification.

'"H NMR (300 MHz, CD;0OD) & 7.43 (s, 1H), 7.23 (s, 1H), 7.16 (s, 1H), 6.86 (t, Ju.r =75
30 Hz, 1H), 4.64-4.67 (m, 1H), 3.54-3.59 (m, 2H).
HPLC Analysis: 88.6%, 96.3% ee, ChiralPak AD Column (95:5 Hex:EtOH mobile phase).



" HoWVR w800 MHz, CD3OD)g6 7.35 (s, 1H), 7.21 (s, 1H),
(t, JHF =73 Hz, 1H .73 (d, J=7 Hz, 1H), 4.59-4
(m 6H), 8o/1(®56 3H). 30 (vi) Ph(3-Br)(5-0CHF2)-(R) W(S(E@/@ﬂs
solution of Ph(3-Br)(5-0CHF2)-(R) CH OVEM CH2CH (3.0 g, 8.1 mml; see step
(v) above) in acetone (60 nlL) was addeg@qt o an aqueous 5% NaHCCB sol ution
(25 mL). This 100711-1 WO WD 03/101956 PI/ f CT/SE03/00854g 5 it 105
magnetically stirred heterogeneous m xture was cooled to OC then potassium
brom de ramet hyl -1 - pi peridi nyl oxy,
free I’adlﬁ‘é -6 HES I\X%fl\g ('g{@éltﬁ Sodi um hypochlorite (5.25% 19
n) was thea satitied a:trmmuBsygsmkaﬂan (RISEH (@) GHLOFD (4P rg, Whi3l remichisseeristep i vvas

vigorously stirred and mal nt ai. 0C., After S SOdI
hypochl or3toae) FAdHnsthylaming) B%t‘?‘%@ -0 34mRY) a’\ﬂeﬁg)%dgield gé 34 19 Vi ng
was cont i ﬂu‘ﬁgh}a&ro&cél‘?{CI?WZQ@dﬂL})Owﬁi Mdbd JRswaeehon® mssdl@mveﬂ RJhr-a
rotary evaporator. The aqueous l[ayer was diluted with 10% NaHCO3 sol uti on

(30 my abldyMasethy\lasﬁedllwdehmEEﬂﬁﬂé 3267 20L.n20.7 mThel) adﬁ)@dg@tuoay@w%sw as

acidified to pH3 wWith 10%citric d X t g1x 40
nL). The %Wl%?&‘“ﬁ?tcﬁcmf’%%%@ e WasH1 dr% fxqur% s %@%&i(ﬂ}? 55',&551%% 8
brine (50miely and- xhaﬂaxﬁmcﬁglmeﬂmsmhde f(ni beg, e1d)4amdlol)cmpe/mer ap@&er 3nd,vacuo
to affordthe sub-title conpound (2 as a colourless ojil which

was used additianat 2fln¢‘t11ﬁé}‘eﬂiém‘r)’meﬂb'étqhbﬁlde @ 3N v(ago@i rilAnd dhg apyctign Atiged( s, |
, 7.32 '
48 4cgv(eamg13t Th/e gé)ﬁu I_BvaJ gf!‘&}%d %t%g\ﬁe(tgr Ezrﬁd)_ﬁﬁ(? tléé %ﬁé% wet ?ﬁa%t'g_i;t (s,

3 48 % 52THdqueblis la?yeB:'&aé sxtrakdd withiGH,Cl, (2 x 250 mL), then the Combmed organics

08 (s, 1H), 6.83
2H). 380
m 2H)., 46\4!9

Ph(3-Br) (5- OCHF2) R) CH( QVEM) C( O) - Aze- Pa(l?(Teoc | ution

ot o br ) | Serecies)(Nam O VR S EFeRterizaigd i vaciso Al choarBiiogialy oagilics )

b T 1.5
ot | B 50 O g 3 o 6 L

reacti on coldawless biired at 0OC for 2 h and then at roomtenperature overnight.
The m xture was concentrated in vacuo and the residue chromatographed on
silica gel eluting with CHCL3:EtOH (15:1) to afford the sub-title conmpound

(1.1 g S5S9YMR 306 MENABHELYBIAL (s2TH).ORDS (s, 1H), 7.08 (s, 1H), 6.58 (t, Jur = 75
Hz, 1H), 4.84 (d, J = 7 Hz, 1H), 4.70-4.74 (m, 2H), 3.50-3.91 (m, 6H), 3.42 (s, 3H), 0.90
(s, 9H), 0.12 (s, 3H), 0.05 (s, 3H).

(v) Ph(3-Br)(5-OCHF,)-(RYCH(OMEM)CH,OH
20  To a solution of Ph(3-Br)(5-OCHF,)-(R)CH(OMEM)CH,OTBS (3.3 g, 6.9 mmol; see step
(iv) above) in THF (60 mL) was added a 1.0 M solution of tetrabutylammonium fluoride in

THF (9.0 mL, 9.0 mmol) at room temperature. The reaction was stirred for 45 min, then
the mixture was partitioned with water (150 mL) and EtOAc (2 x 120 mL). The combined
organics were dried (Na;SOy), filtered and concentrated in vacuo to afford the sub-title

25 compound (2.5 g, 98%) as a yellow oil that was used without further purification.

'H NMR (300 MHz, CD;0D) & 7.35 (s, 1H), 7.21 (s, 1H), 7.08 (s, 1H), 6.83 (t, Ju.r =73
Hz, 1H), 4.73 (d, J = 7 Hz, 1H), 4.59-4.68 (m, 2H), 3.40-380 (m, 6H), 3.26 (s, 3H).

10 (vi) Ph(3-Br)(5-OCHF,)-(RYCH(OMEM)C(O)OH
A solution of Ph(3-Br)(5-OCHF,)-(R)YCH(OMEM)CH,OH (3.0 g, 8.1 mmol; see step (v)
above) in acetone (60 mL) was added to an aqueous 5% NaHCO; solution (25 mL). This




" HoYR 4800 MHz, CD30Dconplex m xture of rotaners) b_7.79-7.83 (m 2H),
7.26- 7.52 (m 5H), 6.. and 6.91 (t, JHF =73 Hz, 1 5.27 and 5.07 (s,
1H), 5.20wb.0230ma8¢l 4.80-4.88 (m 1H), 4.01-4.79 (m /@@T@@@SQOE;MB( o4
2H), 3.40-3.53 (m 2H), 3.32 (s, 3H), 30 2.10-2.75 2H), 1.05-1.11 (m
2H), 0.08 (s, 9H). (viii) Ph(3-Br)(5- 2)- (R CH(OH) C(O - Aze- Pab( Teoc)
100711-1 WO WD 03/101956 PCTPE PCT/ SE03/00854 106 A m xture of

Ph( 3- (Br) (5- OEZHFZ) -(RCH OVEM C( O - Aze- Pab(Teoc) (369 ng, 0.496 nmol; see
step (vili v, I ] ( ; j :

2- propano a&(eﬁﬁﬁh?ﬂx\%%é%gtg?c%ﬁ&%&g ?}g{x%qﬁés %Zedggyx?ﬁtr gﬁe\?}a@g{gg)nucdé%tr?gltdgd in
vacuo, thg@oopagt 018iomamdl) wd 0,2t&6xd hmenty)l- 1apigeriditoxy,Sfroe 2dicul )(1.3Tge8.5
conbi ned organics were dried (Na2SO4), s filtered and concentrated in
vacuo. FIagwlomesmadedr 2gHymdnpeshloris (339 %e  9imin gvarithen a%ﬁégg?@tlmv(eiﬁ: 1)
af f or ded t ; N tt am
Vp: 02- odtod Yiohil §pSOTRRMRS wiEy Baro My dRR A RRRIaL O B P
m xt ure off, additimmel s)didn Ry@@hlor86(1(7nmLR k)d NZHOD; s@ludién (34 mEHwere adied. 288 (m

3H), 6.92 and 6.88 (t, HE .73 Hz,.. 1 . d 5.11 1 5.18-5.2
o a7 sie ey Copfriued 2 °G fan icir 4 B he30kgRt s bitpovecgan BT o
2H), 0. 08 a68ratctHThel aal_li{@%% l:c:i,j()@:weﬂsl\ﬂilﬁte@ with 6% RABCOL X%dlution (30 mL) and was

Ph(3-Br) (5- OCHF2) - (R) O - Aze-Pab x TFA
Ph( 3- Br) (washedimaih EEPCBIxAY) L) Thezaqureis ieeroyas(0idied g, pk 3 pomithi@o;citsige

step (viii above s, di ssol ved . hn of TEA |1 for
30 i 1 wridd 2Boerirebiin S 4D Qe bat b crRANEETRRs VST R TR
resi dye pwithfHEO @Y xP5@MBPlabd rid (JOHAIY, Qnd MhbiiddoRd (N84)STN), - filTdred and
pertinent fractions were evaporated and freeze dried fr

. : om _
wat er / acetapgentratgdein vagpdppiiod te fubsife spmpound: (2] 8 6@Hkp AL Tiess ol
acetate saglt ' [}Mﬁ ; rotaners: S 7.8-7.7 (m 2H), 7.6-7.4
(m 3H), “/.lﬁ?faﬁld%m gé&g&ﬁﬁﬁépgﬁ% , 1H, mjor rotamer), 6.87 (t, 1H,
m nor rotanmer), 5.23 (m 1H mnor rotamer), 5.21 (s, 1H, mgjor rotaner),
5.13 (s, AH mnor rotaner) 4.80 (m 1H_ najor rotarrer? 4. 6-
H NMR (300 MHz, CD;0D) § 7.51 (s, 1H), 7.32 Hs, 1H), 7.24 (s, 1H), 6.88 (¢, Ju.r = 73
s  Hz, 1H), 5.21 (s, 1H), 4.84 (d, J = 7 Hz, 1H), 4.76 (d, J = 7 Hz, 1H), 3.62-3.80 (m, 2H),

3.48-3.52 (m, 2H), 3.32 (s, 3H).

(vii) Ph(3-Br)(5-OCHF,)-(RYCH(OMEM)C(O)-Aze-Pab(Teoc)

To a solution of Ph(3-Br)(5-OCHF,)-(R)YCH(OMEM)C(O)OH (1.0 g, 2.62 mmol; see step
20  (vi) above) in DMF (50 mL) under nitrogen at 0°C was added HAze-Pab(Teoc)*HCI (1.5

g, 3.38 mmol), PyBOP (1.5 g, 2.9 mmol), and DIPEA (840 mg, 6.50 mmol). The reaction

was stirred at 0°C for 2 h and then at room temperature overnight. The mixture was
concentrated in vacuo and the residue chromatographed on silica gel eluting with
CHCl5:EtOH (15:1) to afford the sub-title compound (1.1 g, 59%) as a crushable white

25 foam.

'H NMR (300 MHz, CD30D, complex mixturé of rotamers) & 7.79-7.83 (m, 2H), 7.26-

7.52 (m, SH), 6.94 and 6.91 (t, Ju.r = 73 Hz, 1H), 5.27 and 5.07 (s, 1H), 5.20-5.23 and

4.80-4.88 (m, 1H), 4.01-4.79 (m, 8H), 3.60-3.71 (m, 2H), 3.40-3.53 (m, 2H), 3.32 (s, 3H),
30 2.10-2.75 (m, 2H), 1.05-1.11 (m, 2H), 0.08 (s, 9H).

(viii) Ph(3-Br)(5-OCHF>)-(R)CH(OH)C(O)-Aze-Pab(Teoc)




4. dofimmwdH) , 4.38 (m , major rotamer), 4.20 (m 1H, _major rotaner),
4.1-3.9 (m 2H, two s als from mnor rotaner), 1H,- m RO+

rot aner) ,w.034009s¢ 1H, rmajor rotamer), 2.29 (m 1ﬁﬁ%§mcmmm54 lh 15
(m 1H, mnor rotaner), 1.89 (s, 3H). 30 13C-NWR (75 MHz; CD3C0D): (carbonyl
and/ or am dine carbons) S 172.0, 171.7,;067.0. M5 (nmz) 511/513 (M1)+

100711-1 WO WD 03/ 101956 PCT/ | PCT/ SE03/ 008543 5 4 9% |_ v? | u U 107
Exanpl e 29 Ph(3- Br) (5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab(OMe) (i)

Ph(3-Br) (- F).- / 19, i o

P a- br (& B35 o BT LR Gty SR TSN ENBLLS) R Rahel). PR e, 0%Ss vi )
above) i nmipMF, {edQtepliviiyabiere) and cagen teatabOhida sl addgd). 49 exmdPrin( OMepadiCl
(1.1 g, 3.2 mol), I?/BCP (1.4 g,.2.7. mol ), and DI PEA (804 , 6.2, mJDI).
The react {IOminwagrefiyxed far 198 1 He Dixgurg YRS (cQBEFENARL dﬁﬁ’f‘f'éonﬁng‘i"aliqﬁ?‘é"“e
over ni ght . ' ratyedr) - - i

chr onat ogr AbAES (ahE] S BRRCLFER0EI AL o KRR AR &IN589 0. 1)
and seconfilteved ranBt @hceditaDbd (A 5atyo.t Flashf chirdmiatographybert istlice gebrghoingdwith. 1 g,

729% as a S ite fo ' 300 CD3 compl e i xt.ure of
r ot amer s) Cg{c%ggﬂ%?bﬁ Y ﬁﬁ%féﬁweﬁ@d%%%y@ ?36%%) ﬁﬁg%gl.séibq% vhitg £ =
73 Hz, | Hpgamp- 27 and 5.07 (s, IH, 5.18-5.23 and 15 4.75-4.84 (m 1H,
3.87-4.89 (m 6H), 3.84 (s, 3H), 3.60-3.71 (m 2H), 3.40-3.53 (m 2H),

3.32 (s, 3H), 2.10-2.75 (m 2H). (ii)
Ph(3-Br)(gd-%gggc(mCI-l(G—l)C(O)-Aze-Pab(OVE) A m xture of

Ph(3-Br) ( P )< (R)CH(OVEM C( O) - Aze-Pab(Owve) (1.1 g, 1.8 mmol; 20 see
step (4) Rpoway (andcHerEoH)et rabrom de (583 ny, 1.8 nmol) in 2-propanol
(30 mL) was refluxed for 2.5 d. During this tinme, additional carbon

t et r abr omH&NB (360 tNtHas CBROBY comgleat mixtitre of 4p@mees) 0ah8adeRa (rondil), 0.40

nmol ) was ed C | ety,0n of .t he, re i ONn. 1 r

concent ra?gg%innzégﬁg"s%igﬂoﬁrg I tia8%§(18 8 ’tJﬁ'FHZ%%%OH{n]}Hgna? d)StEffleﬁtY?f% X 25
n). The sogdsizaethdor pRAIS0ImMMEHS, 198-2d4 (Nad8HP) 10-2.70 @y 2H),anss- 251 (m, 2H),
concentrated in vacuo. Flash chromatography on silica gel eluting with
CHC13: Et G408 (s, 9H).

15  APCI-MS: (M + 1) =655 m/z

(ix) Ph(3-Br)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab x TFA
Ph(3-Br)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(Teoc) (0.081 g, 0.124 mmol; see step (viii)

above), was dissolved in 5 mL of TFA and allowed to react for 80 min while being cooled
20 on an ice bath. TFA was evaporated and the residue purified by prep RPLC with
CH;CN:0.1M NH4OAc (30:70). The pertinent fractions were evaporated and freeze dried

from water/acetonitrile to yield 59 mg (83%) of the title compound as its acetate salt.

'H-NMR (300 MHz; CD3;0D) rotamers: & 7.8-7.7 (m, 2H), 7.6-7.4 (m, 3H), 7.3-7.2 (m,

25 2H), 6.89 (t, 1H, major rotamer), 6.87 (t, 1H, minor rotamer), 5.23 (m, 1H, minor rotamer),
5.21 (s, 1H, major rotamer), 5.13 (s, 1H, minor rotamer), 4.80 (m, 1H, major rotamer), 4.6-
4.4 (m, 2H), 4.38 (m, 1H, major rotamer), 4.20 (m, 1H, major rotamer), 4.1-3.9 (m, 2H,
two signals from minor rotamer), 2.70 (m, 1H, minor rotamer), 2.54 (m, 1H, major
rotamer), 2.29 (m, 1H, major rotamer), 2.15 (m, 1H, minor rotamer), 1.89 (s, 3H).

30 3C-NMR (75 MHz; CD30D): (carbonyl and/or amidine carbons) § 172.0, 171.7, 167.0.
MS (m/z) 511/513 (M+1)*



(1RoA).1 abf orded the title conpound (460 ng, 50% as a grushable white foam
Mp: 71-75C Rf = 0.63 ( CHCl 3: EtOH) 'H NI\/R (300 MHz, 0D, conpl ex

m xt ur-e oWoretieryes s) S 7.59 (d, J = 8 Hz, 7. 20- 7@64/4}2(13/0(13@3 90
and 6.87 (t, JHF =73 Hz, 1H), 518 and511(s HP@[/ ?H"
3.98-4.54 (m 4H), 3.82 (s, 3H), 2.10-24p40 (m 2H). 100711-1 WO V\D
03/101956 Pc SLPCT/ SE03/00854 5 4 108 13C-NWR (100 MHz; CD3COD): (carbonyl
and/ or am di ne carbons, rotaners) 6 172.5, 172.1, 171.6,154.1. APCI-Ms: (M
+ 1) =54 e Exanpl e 30 Ph(3-d ) (5- OCH2CHF2) - (R) CH( OH) C( O - Aze- Pab( OH)
(1) Ph(B-éK*%él—éH- 7CHF, )- (R)CH(OH) C( O - Aze- Pab(Z) Boc- Aze-Pab(Z) (see

i nt er nat i PRG|BN@tOTHRPMICEHHOHO(UOAIPARZAMe) 92 ng, 0.197 mmol) 10 was

di ssolved in 10 nL of EtQAc saturated with HClL(g) and allowed to react for
10 min. The solvent was evaporated and the residue was m xed with

Ph(3-d Héé@&%@ @g‘g&d@%&df&@pab(@h%ﬁB mml ; see Exanple 17(v)
above), D an nal Ty dri sopropyl ethyl amne (96
ng, O0.¥5 Tonl Jolution2ofrPhF BOBFOCI—HH&(W(MN%(Q)QH (¥ fgr 228hmavd sehen

poured into 50 t 15 t th

conbi ne:j F%WF%HQS%ﬁwgi 9\2@%@3 (%Qa qrrel%gpg%l gg'&? a%&%ﬁ-lAze-
evapor at eflah diife) Lth@heamr gdyqtmm Pg@@h (cm nf/er %ﬁ@mﬁﬂ DIPEA (803amgeb.2wi t h
Et OAc: MeCH (9:1). Yield: 100 ' 300 MHz, CD3OD, m xture of

r ot amer s) m@loT) 8The r@StIQWaQ |sp)1rredz am@é? fzz o ﬂpd ?lmn at rgqmﬁemmer@mre Q¥emighf-or

rotamer),, 7. 08 nor, ot ane 7, 05-

5.25-5. 051§ ’3‘&6“' wgs ’i‘%“?ﬂ%ra‘iﬁ n 6%‘%%0) dnd the T ¢ m%‘Héra ‘é?é’r‘]asw)d
4.5-3,8 ( gel Jbﬁng firdst %h((UBIClg EthT@9nQranﬁ@éo@lﬂBrw)uh E’IOWC EIOH (15 wafford the
rot amer), 25 (m | H mjor rotaner) 2.13 (m 1 H mnor rotamer) - -

HF~) - (R) C}H(bﬂ*ﬂeG(OQ)PQNZ‘é-(Pélﬁ( GHP) 25 eﬁuﬁl)abmqwbltﬁo)a(rs OCH~C )

'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.59-7.65 (m, 2H), 7.20-
7.55 (m, 5H), 6.95 and 6.91 (t, Jur = 73 Hz, 1H), 5.27 and 5.07 (s, 1H), 5.18-5.23 and

15 4.75-4.84 (m, 1H), 3.87-4.89 (m, 6H), 3.84 (s, 3H), 3.60-3.71 (m, 2H), 3.40-3.53 (m, 2H),
3.32 (s, 3H), 2.10-2.75 (m, 2H).

(ii) Ph(3-Br)(5-OCHF»)-(R)YCH(OH)C(O)-Aze-Pab(OMe)

A mixture of Ph(3-Br)(5-OCHF,)-(R)CH(OMEM)C(O)-Aze-Pab(OMe) (1.1 g, 1.8 mmol;
20 see step (i) above) and carbon tetrabromide (583 mg, 1.8 mmol) in 2-propanol (30 mL)

was refluxed for 2.5 d. During this time, additional carbon tetrabromide (5 portions of 50

mg at intervals for an additional 0.90 mmol) was added to ensure completion of the

reaction. The mixture was concentrated in vacuo, then partitioned with H,O (50 mL) and

EtOAc (5 x 25 mL). The combined organics were dried (Na;SO,), filtered and
25 concentrated in vacuo. Flash chromatography on silica gel eluting with CHCl;:EtOH

(15:1) afforded the title compound (460 mg, 50%) as a crushable white foam.

Mp: 71-75°C

R¢=0.63 (9:1 CHCl3:EtOH)

'H NMR (300 MHz, CD;0D, complex mixture of rotamers) & 7.59 (d, J = 8 Hz, 2H), 7.20-
30 7.54 (m, SH), 6.90 and 6.87 (t, Jyu.r = 73 Hz, 1H), 5.18 and 5.11 (s, 1H), 4.76-4.80 (m, 1H),

3.98-4.54 (m, 4H), 3.82 (s, 3H), 2.10-2.70 (m, 2H).



Hy tpaxyanm ne hydrochl gride (65 ng, 0.94 mmol) and triethylanine (0.319 g,
3,16 mol) were m xe 8 nL of THE and sonicated f 1 h at 40C

Ph( 3- Cl ) (WoOaHR@s-2) - (R) CH(OH) C(O) - Aze- Pab(Z) (96 Pﬂ 0SIPE®/SEN®Ib0856B 6} St ep
(i) above) was added with 8 nlL nore of THF. The mi xture was stirred at 40C
for 4.5 days. The sol vent was 30 evaporgjged and the crude product was
purified by preparative RPLC with CH3CN: 0. 1M NH4OAc (40:60). Yield: 30 ng
(38% . Purity: 99% 100711;1 w WD 03/101956 PCSEPCT/ SE03/00854 5 4 '~ 109
"H NMR (300 n ( 7 7.3
(m 2H), g% &%@gﬁqﬁg}}gﬁp& éarl&?&?[}ﬁ%) %Jm@,c%m%gxgr qut%rt%gpsn)eﬁ 173255,
7.05-6.9 QH112HM&i6545 (triplet of nmultiplets, IH, 5.15 (m | H m nor
rotaner), 5. 13% H, mjor rotaner), 5.08 (s, | H  mnor rotaner), 4.77
(m 1H, rré]PGIIM t(Mrtl;rI? H290Z 2 (m 5H), 4.08 (m 1H, major 5 rotamer),
3.97 (m 1H, mnor rotamer), 2.66 (m 1H, mnor rotaner), 2.50 (m |H mjor
rotamer), 2.27 (m 1 H nrgjor rotaner), 2.14 (m 1 H mnor rotaner).

13C NMR ( Qﬂnmg CD30D) : (car bonyI and/or am di ne carbons, m xture of
rotamers) S 7 : 4.2. APCI-M5: (M + 1) =

497/ 499 & " 2

(i) Ph(3-A)(5- OCHZCHhF) (R)CH(CH)C(C» Aze Pab(Z) 15 Boc- Aze-Pab(z) (130
ng, 0.279 mmol) was dissolved in 15 nL of Et OAc saturated with HCI(g) and
al | oned t 6) Pe@cE)GERCHICHFR-(RIGH(QH)GENt AzgaBabédhpor at ed and t he resi due was

Exarpl o o8P 2800 iF Bomespa e st 0 0 B BT 0T |

di i sopg opyheiRYIveinn® L3k BDAcLsadFate@®lich HECRE) MdKilldveedwasesd: ifér Bmiror 130
mn and 20 then poured into 75 nL of water and extracted three tines wt |

Et CAc. ThEhe salyerfewas 6 epnntted g stbe igsdyga ¥ dnigpd HY it £8(3-ChEI- Q@Iizﬁ‘alfsbzt)

o AR HIC G G A e mifS (%a@aﬁw 7R, QBHABNBYRBR Gb g2 e

0.209 mmol) and finally diisopropylethyl amine (96 mg, 0.75 mmol) in 2 mL of DMF.

The mixture was stirred for 2 h and then poured into 50 mL of water and extracted three
15 times with EtOAc. The combined organic phase was washed with water, dried (Na;SOy4)
and evaporated. The crude product was flash chromatographed on silica gel with

EtOAc:MeOH (9:1). Yield: 100 mg (87%).

"H NMR (300 MHz, CD;0D_ mixture of rotamers) & 7.85-7.75 (m, 2H), 7.45-7.25 (m, 7H),
20 7.11 (m, 1H, major rotamer), 7.08 (m, 1H, minor rotamer), 7.05-6.9 (m, 2H), 6.13 (bt, lH),
5.25-5.05 (m, 3H), 4.77 (m, 1H, partially hidden by the CD3;OH signal), 4.5-3.9 (m, 7H),
2.64 (m, 1H, minor rotamer), 2.47 (m, 1H, major rotamer), 2.25 (m, 1H, major rotamer),

2.13 (m, 1H, minor rotamer)

25 (il) Ph(3-CD)(5-OCH,CHF,)-(R)CH(OH)C(O)-Aze-Pab(OH)
Hydroxylamine hydrochloride (65 mg, 0.94 mmol) and triethylamine (0.319 g, 3.16 mmol)
were mixed in 8 mL of THF and sonicated for 1 h at 40°C. Ph(3-Cl)(5-OCH,CHF>)-
(R)CH(OH)C(O)-Aze-Pab(Z) (96 mg, 0.156 mmol; see step (i) above) was added with 8

mL more of THF. The mixture was stirred at 40°C for 4.5 days. The solvent was
30 evaporated and the crude product was purified by preparative RPLC with CH3CN:0.1M
NH4OAc (40:60). Yield: 30 mg (38%). Purity: 99%.



" HodYR; 4400 MHz, CDC13),.S 8.06 (bt, 1H), 7.67 (d, 2H), 7.45-7.25 (m 5H),
7.18 (d, 2H), 25 6.89 | H, 6.84 (m | H), 6.76 eéH) &16n(§42FD
4.84 (s, wolp/10¥ws@9 (m | H), 4.66 (doublet of mJIP E’CT@IE)B/OOQS

(m 2H), 4.10 (doublet of multiplets, 2H), 4.02 (m 1 H), 3.67 (m | H),
2.46 (m | H, 2.28 (m IH. 30 (ii) 09

Ph(3 d) (5- OCH2CH?F) - (R) CH(O—|)C(O) Aze-Pab(OH) 100711-1 WO WD 03/101956
Df* T/ SP. ST SE03/00854 5 It 110 Hydr oxyl am ne hydrochl oride (80 nyg,

i and sbroaRedcy Pt %@@4@%%???%“?%% BE 2D 75970, 2.7

( R% EI—L(;O-DMQ_Z(IQ))(mAZ EIf Iﬁ_sli_aﬁ(ErZ)ata(rr%) M9 @n, 1155 minot rotzgeﬁ) St %69 Om, aﬂbxé)lSV(Ha)l@tdded
Wi nmore o ure was st| 40C 48

at room 5°% BRI, 5'Fﬁémsdﬁré‘ﬂ?orvﬁ?“&?)aggﬁa@ghﬂamlofﬁ‘rétag’rﬂﬁdg%g%gﬁ'g? y\?vas
purified By, (Hr%@ I ¥97 ﬁLﬁ{Wd%%%%DiMWCSI({?% G8)(m, YiIg) ehajo?Z ngy

(789 . Purity: m xture of rotaners)
7.6-7.55 (anaméd))3. 97/(135417[ zﬁm(rmotamm 2.66. 07, (b miney rwajn@r) 2o0dmerH mmqy4 (m

1H, m nor rotager 2h) ., 5. 12 m nor rotarrer), 5. 08
(s, 1H, nfHYReD: %@1@?)8{ @93( r(l\'ia é%m?é%m(ir mta%ejr)c)r rotaner), 4.68
(doubl et ot N}I_J'é gfﬁO%ﬂz élj'bD)‘l(c%rlﬂ)n?ﬁar{dVBr adiilline 4afddné, AatxBhE of %tamers) S
mul tipl ets, (m IH, major rotaner), 3.97 (m 1H, mnor rotaner),
2.65 (m 1F2.8,ni7acx, 1?h4afﬁ9rb,,15&948541m 1H maj or rotaner), 2.27 (m 1H,

maj or rota 4 or rotamer) 13C- NWR (100 MHz; CD3QOD):
(car bonyI‘A‘g‘ﬁ:é'}l\&s @'}n*'ol 4937!%985?@ m xture of rotaners) S 15 172.3, 171.5,
159.8,154.3 APCI-M5: (M + 1) = 479/481 nmz Exanple 32

Ph(3-d) (5- OCHF2) - (R_)CH(O—I)-C(O)-Pro-Pab 20 (i) Boc-Pro-Pab(Teoc)

Boc- Pro- gb[g Z%(é(sﬁee i nternational patent application WO 97/02284, 15.0 g,
0. 0321 no di ssolved in 150 nL of ethanol and 200 ng 10% Pd/ C (50%

nmoi st ure) PM\(ascmjd@de(TﬁeF)-(iﬂ)tZH((DH)@(@)-Azei-Pzttﬁﬁmnd hydr ogenat ed at
at nospheric pressure for 2 h, filtered through

(i) Ph(3-C1)(5-OCH,CH,F)-(R)CH(OH)C(O)-Aze-Pab(Z)
15 Boc-Aze-Pab(Z) (130 mg, 0.279 mmol) was dissolved in 15 mL of EtOAc saturated with

HCI(g) and allowed to react for 10 min. The solvent was evaporated and the residue was
mixed with Ph(3-Cl)(5-OCH,CH,F)-(R)CH(OH)-C(O)OH (63 mg, 0.188 mmol; see
Example 21(v) above) in 3 mL of DMF, PyBOP (147 mg, 0.279 mmol) and finally
diisopropylethyl amine (134 mg, 1.03 mmol). The mixture was stirred for 130 min and
20 then poured into 75 mL of water and extracted three times with EtOAc. The combined
organic phase was washed with water, dried (Na;SO,) and evaporated. The crude product

was flash chromatographed on silica gel with EtOAc/MeOH = 95/5. Yield: 119 mg (79%).

'H NMR (400 MHz, CDCls) 8 8.06 (bt, 1H), 7.67 (d, 2H), 7.45-7.25 (m, 5H), 7.18 (d, 2H),

25 6.89 (m, 1H), 6.84 (m, 1H), 6.76 (m, 1H), 5.16 (s, 2H), 4.84 (s, 1H), 4.79 (m, 1H), 4.66
(doublet of multiplets, 2H), 4.4-4.3 (m, 2H), 4.10 (doublet of multiplets, 2H), 4.02 (m, 1H),
3.67 (m, 1H), 2.46 (m, 1H), 2.28 (m, 1H).

30 (ii) Ph(3-CH(5-OCH,CH,F)-(R)CH(OH)C(O)-Aze-Pab(OH)




251000 f-l woand concentrajged. The product was used withouyt further
.purification. O this oduct was taken 10 g (0.029 ), which was

di ssol:vedwporn3300seri. of THE Teoc- p-nitrophenyl car b(Pﬁng gt_tti/sgps/mlt;%% qol)
was added. A solution of potassium carbonate (5.2 g, 38 nol) in 50

of water was added over 3 min and the rggulting solution was stirred for 3
days, concentrated and the remai nder was extracted with EtQAc three tines.
The conbi ned 30 organic |ayer was washed with water, dried (Na2SO4) and
evapor at eﬁyd%hl?laﬁﬁh@ﬁyd%&% sm@@g f1| Mnﬁbra«aﬁahagylaﬁmd(omzsg Bigzan@el)

usi ng net hyl ene chl ori de: acetone 1). Yield: 89(69% . 100711-1 V\,O WO
03/ 101956wPEThixsieGh $EOB/G0BIR @d/ stomcmbﬂi fo(|1| h at 40°C Ph(3-CI)(5- OCHZCHZF)

0518 mofICHORFL-es PRETLT® s BBty SRR Tbon Vit bk Par e

wi th HCL( |-omed Q. f t rggd 5
hhd the o e B PHEC Lhe iRk V?Sog‘?f%d" S0 e A ﬁ&“ﬁpég‘“ﬁg,

0.198 mmiem;ﬁwurEXBhrmdoeveﬁ( wis e\)apabmadef)nm the rudt prfdu@gs p?yw bfy piépanagive0. 218
mrol ) and flnaII .SO The m xture
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Example 32 .
Ph(3-C)(5-OCHF,)-(R)CH(OH)-C(O)-Pro-Pab

20
(i) Boc-Pro-Pab(Teoc)
Boc-Pro-Pab(Z) (see international patent application WO 97/02284, 15.0 g, 0.0321 mol)
was dissolved in 150 mL of ethanol and 200 mg 10% Pd/C (50% moisture) was added. The

mixture was stirred and hydrogenated at atmospheric pressure for 2 h, filtered through

25 Hyflo and concentrated. The product was used without further purification. Of this product
was taken 10 g (0.029 mol), which was dissolved in 300 mL of THF. Teoc-p-nitrophenyl
carbonate (10 g, 0.035 mol) was added. A solution of potassium carbonate (5.2 g, 0.038
mol) in 50 mL of water was added over 3 min and the resulting solution was stirred for 3
days, concentrated and the remainder was extracted with EtOAc three times. The combined

30 organic layer was washed with water, dried (Na,SO,) and evaporated. The crude product
was flash chromatographed on silica gel using methylene chloride:acetone (4:1). Yield:

9.8 g (69%).



rofogfBfwo 7.2.7.1 (m , 6.88 (t, I H, 5.38 (s, |
5,22 (s, | H mnor rganer), 4.58 (d, | H, 4.5-4.2 2H), 3.8-3.5 (m
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filtered through Celite(r) and evaporated. Yield: 7.34 g (74%. 20 (iii)

Boc- Pr o- Pab( Owe)
'H NMR (400 MHz, CDCls) 8 7.54 (bt 1H), 7.47 (d, 2H), 7.12 (m, 1H), 7.08 (d, 2H), 7.02

(m, 1H), 6.95 (m, 1H), 6.50 (t, 1H), 5.21 (s, 1H), 4.42 (m, 1H), 4.35-4.15 (m, 3H), 3.59 (m,
1H), 2.94 (m, 1H), 2.1-1.7 (m, 4H), 1.06 (m, 2H), 0.04 (s, 9H).

H maj or rotamer),

(iii) Ph(3-CN)(5-OCHF,)-(R)CH(OH)-C(O)-Pro-Pab x TFA
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Pro-Pab(Teoc) (85 mg, 0.136 mmol; see step (ii)

20 above) was dissolved in 1 mL of methylene chloride and cooled on an ice bath. TFA (4

mL) was added and the reaction was stirred for 90 min. The TFA was evaporated and the

residue was freeze-dried from water and acetonitrile. Yield: 79 mg (92%). Purity: 94%.

'"H NMR (400 MHz, CD3OD mixture of rotamers) 8 7.85-7.7 (m, 2H), 7.58 (d, 2H, major
25 rotamer), 7.47 (d, 2H, minor rotamer), 7.35 (m, 1H, major rotamer), 7.27 (m, 1H, minor
rotamer), 7.2.7.1 (m, 2H), 6.88 (t, 1H), 5.38 (s, 1H, major rotamer), 5.22 (s, 1H, minor
rotamer), 4.58 (d, 1H), 4.5-4.2 (m, 2H), 3.8-3.5 (m, 1H), 3.35 (m, 1H), 2.2-1.8 (m, 4H).
BC-NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons) 8 173.6, 171.1, 167.0.
APCI-MS: M + 1) =481/483 m/z
30

Example 33
Ph(3-C1)(5-OCHF,)-(R)CH(OH)-C(O)-Pro-Pab(OMe)
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15 (ii) 4-Aminomethyl-N-methoxy-benzamidine

To a solution of 4-azidomethyl-N-methoxy-benzamidine (11.3 g, 0.055 mol; see step (i)
above) in 200 mL of ethanol was added 200 mg of PtO,. The mixture was hydrogenated
with constant bubbling of hydrogen for 4 h and subsequently filtered through Celite® and
evaporated. Yield: 7.34 g (74%).

20
(iii) Boc-Pro-Pab(OMe)
To a suspension of Boc-Pro-OH (9.7 g, 0.045 mol), 4-aminomethyl-N-methoxy-

benzamidine (7.34 g, 0.041 mol; see step (ii) above) and dimethylaminopyridine (7.8 g,
0.064 mol) in 300 mL of acetonitrile was added EDC base (11.7 mL, 0.068 mol). The

25 mixture was stirred for 18 h, concentrated and partitioned between water and EtOAc. The
organic layer was washed with water, aqueous sodium bicarbonate, dried (MgSO,) and
evaporated. The crude product was flash chromatographed on silica gel with EtOAc. Yield:
9.73 g (63%).

30 (iv) H-Pro-Pab(OMe) x 2 HCI
Boc-Pro-Pab(OMe) (9.7 g, 0.026 mol; see step (iii) above) was dissolved in 250 mL of

EtOAc. The ice cooled solution was saturated with HCI(g) by bubbling for 5 min. The
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3.807 (s, 3H, mnor rotaner), 3.75-3.5(m 1H), 3.35 (m 1H), 2.2- 1.8 (m
4H) 25 13C-NWR (100 MHz; CD3CD): (carbonyl and/or am dine carbons, m xture
of rotamers) 6 173.3, 173.2, 171.3, 171.0, 153.9, 152.4 APCI-M5: (M + 1)
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(185 m.). The reaction mxture was stirred at 110C for 1 , filtered and

the fidtrate was concentrated. The residue was dissolved in 100 nL of 2N

conbi ned. TERER PO TEOPY T E B pRLLSs (f 3R VERER B0 V8 G053 68 504
of the pr@digy, 3.4503.68i(in) zﬁ),(jrs(}j(r@my{m_myiz)mw,im)ne- 2-carbonitrile To a

sol ution of 6-Cyanonicotinic acid (12g, 0.081nol; see step (i) above) in
THE at 0C, Et3N (12.4 nlL, 0.0892 nol) was added foll owed by et hyl

chl or of or qabE 8 &3 oRHE, 2 RRIA OH)-C(0)-Pro-Pab(OMe)
o Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)OH (50 mg, 0.198 mmol; see Example 1(vii)
above), H-Pro-Pab(OMe) (76 mg, 0.218 mmol, see step (iv) above) and PyBOP (115 mg,

ol

0.218 mmol) were dissolved in 2 mL of DMF. Diisopropylethyl amine (104 mg, 0.80
mmol) was added and the mixture was stirred for 2.5 h. The mixture was poured into 50
mL of water and extracted three times with EtOAc and the combined organic phase was

15 washed with brine, dried (Na;SO4) and- evaporated. The residue was flash
chromatographed on silica gel with EtOAc:MeOH (95:5). Yield: 37 mg (36%). Purity:
98%.

'"H NMR (400 MHz, CD;0D, mixture of rotamers) & 7.60 (d, 2H, major rotamer), 7.57 (d,
20 2H, minor rotamer), 7.4-7.1 (m, 5H), 6.89 (t, 1H, major rotamer), 6.87 (t, 1H, minor
rotamer), 5.35 (s, 1H, major rotamer), 5.21 (s, 1H, minor rotamer), 4.72 (m, 1H, minor
rotamer), 4.5-4.35 (m, 1H and 2H, major rotamer), 4.3-4.25 (m, 2H, minor rotamer), 3.814
(s, 3H, major rotamer), 3.807 (s, 3H, minor rotamer), 3.75-3.5 (m, 1H), 3.35 (m, 1H), 2.2-
1.8 (m, 4H)
25 C-NMR (100 MHz; CD;OD): (carbonyl and/or amidine carbons, mixture of rotamers) 3
173.3,173.2,171.3, 171.0, 153.9, 152.4
APCI-MS: M + 1) =511/513 m/z

Example 34
30 Ph(3-CD)(5-OCHF,)-(R)YCH(OH)C(0)-Aze-NH-CH,-((2-amidino)-5-pyridinyl)
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5- (Hydr oxynet hyl ) pyri di ne-2-carbonitrile (4 g, 0.03 nol; see step (ii)
above) was dissolved in 25 nL of nethylene chloride and cooled in an ice
bath. Mesyl chloride (@ 32 nl, 0.0300 nol) and then triethylamne (4.6 niL,
0.033 nol) were a@ded M se. The 25 reaction m xture was stirred and

ed with NaN3 (7.35 g, 0.113 nol)
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5-(tert-Buto honyl am nonet hyl ) pyri di ne-2-carbonitrile 5 To a solution

of 5-(azid 1) PYOCHF Fe 2-carbonitrile (3.95 g, 0.0248 nol; see step
(ti1) above) in 30 nL of THE and 10 nL of water, triphenyl phosphi ne (7.8
g, 0.0298 nol) was added and the resultant sti rred for 24 h. Then,
triethylamne (3.8 nL, 0.027 nol) was added, foll owed by Boc anhydride
(5.4 g, O(IDQEXEMWang for 2 h. The reaction mxture was

partition f e t T
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nmol , see’ s (1v) abov was di ssolved in 10 of EtOAc saturated with
HC1(g) ansheshgkenstchtarield. fBire 8(ganic layers were combined, concentrated and recrystallised
from water to yield 12 g (22%) of the product.
10

(ii) 5-(HydroxymethyDpyridine-2-carbonitrile

To a solution of 6-cyanonicotinic acid (12g, 0.08 1mol; see step (i) above) in THF at 0°C,
Et;N (12.4 mL, 0.0892 mol) was added followed by ethyl chloroformate (8.53 mL, 0.0892
mol). The reaction mixture was stirred for 15 min and NaBH, (6.14 g, 0.162 mol) was
1s  added. Then the mixture was stirred at RT overnight, quenched with water and extracted
with methylene chloride. The organic layer was concentrated and purified by column

chromatography to yield 4g (20%) of the alcohol.

20

(iii) 5-(Azidomethyl)pyridine-2-carbonitrile

5-(Hydroxymethyl)pyridine-2-carbonitrile (4 g, 0.03 mol; see step (i) above) was
dissolved in 25 mL of methylene chloride and cooled in an ice bath. Mesyl chloride (2.32
mL, 0.0300 mol) and then triethylamine (4.6 mL, 0.033 mol) were added dropwise. The
25 reaction mixture was stirred and after work up the crude mesylate was treated with NaNj

(7.35 g, 0.113 mol) in 20 mL of DMF. The reaction mixture was stirred at 40°C for 2 h,
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mol) in 5 nL of DM was added di net hyl am nopyridine (0.367 g, 3.00 mmol).
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extracted t reelt tinmes @vﬂjﬁ& Et OAc. ThgIl conbi ned oér g:anl(&il phase was washed
wi t h aquepiekl 398 (83%)icf andondt ezidedri ed 30 (Na2SO4) and evaporated. The
crude product started to crystallise and was used as such in the next
step. Yield: 0.23 g (73%. 100711-1 WO WD 03/101956 PC . SI PCT/ SE03/ 00854
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(vii) above), Ph(3- (31)(5 OCHF2) - (R CH(OH) C(O)OH (0.180 g, 0.713 mml; see
Exanpl e 9‘(%’9‘1“)1 above) and PyBOP (0.408 g, 0.784 mmol) in 5 nL of DVF was
added di net hyl am nopyridine (0.367 g, 3.00 nmol ). The m xture was stirred
overni ght and subsequently poured into water and extracted three tinmes

Wi th Et OACH NMR GO0BViHedCDCls) & 8.6 (s, 1H), 8.0 (d, 1H), 8.9 (d, 1H), 4.1 (m, 2H), 1.4 (s,
9H)

(v) 5-(Aminomethyl)pyridine-2-carbonitrile x 2 HCI

5-(tert-Butoxycarbonylaminomethyl)pyridine-2-carbonitrile (0.200 g, 0.86 mmol, see step
(iv) above) was dissolved in 10 mL of EtOAc saturated with HCI(g) and was stirred for 30
min. The solvent was evaporated and 0.175 g (99%) of the sub-title compound was

20  obtained as its dihydrochloride salt.

'H NMR (500 MHz, D,0) § 8.79 (s, 1H), 8.17 (d, 1H), 8.05 (d, 1H), 4.38 (s, 2H)

(vi) Boc-Aze-NH-CH,-5-Py(2-CN)

25 To a mixture of 5-(aminomethyl)pyridine-2-carbonitrile x 2 HCI (0.175 g, 0.85 mmol, see
step (v) above), Boc-Aze-OH (0.201 g, 1.00 mmol) and TBTU (0.321 g, 1.00 mmol) in 5
mL of DMF was added dimethylaminopyridine (0.367 g, 3.00 mmol). The mixture was

stirred overnight and subsequently poured into water and extracted three times with
EtOAc. The combined organic phase was washed with aqueous sodium bicarbonate, dried
30  (NaySO,) and evaporated. The crude product started to crystallise and was used as such in

the next step. Yield: 0.23 g (73%).
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50C for 2 days. Preparative RPLC w th CH3CN: 0. 1M NH4OAc (30:79) and
running the appropriate fractions again with 5 CH3CN: 0. 1M NH4OAc (5:95 -
40: 60)s ga@@)W conpound as |ts acetate salt after
freeze dr I Il

D20, i xt HPERer PR By CEENTEE 20 O imoibt b (Ml Rl

m nor r ot aoreRl) ,o@t@a;c?sa@ux(atm with ch@sar(cmwaiHnrremtfarréo)mlﬂ ¢ s(omenmas
rotanmer), 7.22 (m 10 1H, rotaner), 7.17 (rr] | H, rotaner) OC%(S

rot amer ), e@pertqd and (21 g 4300%) ¢f the nyybeitler sompapyd BaSZOOb(‘?fPe H Hﬁsnor
rot amer), m nor rotamer), 4.88 (m 1H, mmjor rotaner),

4. 65-4. 55d1?%&1%§ﬂ,%n%%§étr rotamer), 4.45-4.35 (m 1H, rotamer plus 1H, m nor

rotames ), 4.31 (d, 1H, mnor rotaner), 4.2-4.05 (m 1H plus 1H rotaner),
2.80 (m 1H 2.6 o] o) r) H,
maj or r ot R (5894\4%&658@55 f’l—?4 #f &le) % 517%) EHg %gy‘g@ 113‘%0‘@%%%!\&@ (100
MHz; D20) 5y qazdj(qZ)mIH a@dé ), 9i Ong4 () ¥oure of rotamers) 8 181.6,
173.3, 172. ‘7 6 )172 162 889(1621—12 APC?- )J(M + 1) = 468/470 mz 20
Exampl e 35

(viii) Ph(3-C1)(5-OCHF;)-(R)CH(OH)-C(O)-Aze-NH-CH,-5-Py(2-CN)

15 To a mixture of H-Aze-NH-CH,-5-Py(2-CN) x 2 HCI (0.206 g, 0.713 mmol; see step (vii)
above), Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)OH (0.180 g, 0.713 mmol; see Example
1(viii) above) and PyBOP (0.408 g, 0.784 mmol) in 5 mL of DMF was added

dimethylaminopyridine (0.367 g, 3.00 mmol). The mixture was stirred overnight and

subsequently poured into water and extracted three times with EtOAc. The combined
20 organic phase was washed with aqueous sodium bicarbonate, dried (Na;SO,) and
evaporated. The crude product was flash chromatographed on silica gel with EtOAc gave

a pure product. Yield: 0.197 g (61%).

'H NMR (500 MHz, CDCls) & 8.63 (m, 1H), 8.22 (bt, 1H), 7.78 (m, 1H), 7.67 (m, 1H),
25 7.21 (m, 1H), 7.16 (m, 1H), 7.04 (m, 1H), 6.56 (t, 1H), 4.97 (bd, 1H), 4.92 (m, 1H), 4.6-4.5

(m, 2H), 4.40 (bd, 1H), 4.18 (m, 1H), 3.80 (m, 1H), 2.69 (m, 1H), 2.46 (m, 1H), 1.92 (s,

1H)

APCI-MS: (M + 1) =451/453 m/z

30 (1X) Ph(3-CH(5-OCHF,)-(R)CH(OH)-C(0)-Aze-NH-CH,-((2-amidino)-5-
pyridinyl) x HOAc




Phos$n GLwvb5- OCHF2) - (R) G—l)C(O)-Aze- NH- CH2- ( ( 2- net hoxyam di no)-5-p ry
idinyl) N-Ove 0 0 () N CIHO OCHF2 (i) Boc-NH CH

~(2- (am noybydnereyd i mi no) mat hyl))-5-pyridinyll 25 PC SlPCT/SE03/00854 § 4

5- (tert-Butoxycar bonyl am nonet hyl ) pyri di ne-2-carbonitrile (1.00 g, 4.29
mol ; see Exanple 34(iv) above) was diggolved in 10 nL of ethanol and

hydr oxyl am ne hydrochloride (0.894 g, 0.0129 nol) and triethyl amne (1.30
g, 0.0129 nol) were added. 100711-1 WO r WO 03/ 101956 PCT/ St o3t u/

0g~4 5 4 o, 1 0 The
m xt ure m?g%?&@?gﬁ@ﬁ)?@ﬁg%(m&%g Igltﬁldéﬁ §n I ori %’ 64%13?}%{1]3{1%%
| ayer wasse@xtdpa@iipthbové)hameaionyineneetate il .00igde. oaml mdh)earmm‘imcat@htysmglar(ﬁ €0phase

was washed with water, dried (Na2SO4) and evaporated. Yield: O, 96 849 .
51 H rG00 e indtmhear qegthaod W henied af SWC e ?lséay(sbspreﬂ)ar?.ﬁjve (m'

I , .70 r.oafd, ( 2
(s OH) (W‘%‘%&é@ NG VR DL 30 79#%%@5“;@%5‘%% P""ﬁﬁ@e frfegbhs (e hij)sth
reactipn @HSCNA. IMENHOACASOSr-d40G0) gateh60 s m&o)dﬁsplrre bield dompdudék iamstset
al, Synth. Conmm (1998) 4351. A suspension
Boc- NH- CHEeftosaltzafieh HeshFcH g fTam H@ eﬁé{lfﬁ%eﬂm%ﬂe {4 Y97 (0.910 g, 3.42
mmol ; see step (i) above), acetic anhydride (O. 35 m., 3.7 mmol) and 0.35 g
of 10% Pd/ C (50% noi sture) in 100 nL of acetic acid was hydrogenated at a
pressure H NMRS00 Mifz, B,0, milkterendfxotaners)h@dss.68 (st éHed\ajdmr@Daglhr)@th(% 1&hd

o, o goipgsdy 8061 ms AL AT B Tirrobinee: 21 Rty %8%%&5‘7% o) ©
8 74 (@ 2%1'1*% rqt%suéré M’i (EH‘DIH 7ro?a$ne(r;i 7.dHm, 4H38ot£r§er)26|)34 d. 8, I (B3HH, 1

i oc- N (am no(trimethyl si|
et hyI i m nm)m)etrblytn)ap)SSQOr(nmlrlrylr)lmor rotamer), 5.13 (s, 1H, mlnor rotamer), 4.88 (m, 1H,

major rotamer), 4.65-4.55 (m, 2H, major rotamer), 4.45-4.35 (m, 1H, rotamer plus 1H,

minor rotamer), 4.31 (d, 1H, minor rotamer), 4.2-4.05 (m, 1H plus 1H, rotamer), 2.80 (m,

1H, minor rotamer), 2.61 (m, 1H, major rotamer), 2.33 (m, 1H, major rotamer), 2.24 (m,
15 1H, minor rotamer), 1.93 (s, 3H)

BC-NMR (100 MHz; D,0): (carbonyl and/or amidine carbons, mixture of rotamers) b

181.6, 173.3, 172.7, 172.6, 172.3, 162.6, 162.3

APCI-MS: (M + 1) = 468/470 m/z

20 Example 35
Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-NH-CH,-((2-methoxyamidino)-5-pyridinyl)

__.N —OMe

\ /

NH

2

OCHF,

(i) Boc-NH-CH,-[(2-(amino(hydroxylimino)methyl))-5-pyridinyl]

25 S5-(tert-Butoxycarbonylaminomethyl)pyridine-2-carbonitrile (1.00 g, 4.29 mmol; see
Example 34(iv) above) was dissolved in 10 mL of ethanol and hydroxylamine

hydrochloride (0.894 g, 0.0129 mol) and triethyl amine (1.30 g, 0.0129 mol) were added.



Tojpg718uGBeENSi on of Boc NH CH2- (2- (am di no)-5-pyridinyl) x HOAc (0.96 g, 3.1
nmol ; see step (ii) ve) in 75 nmL of THE was added sol ution of

pot assi umwvoasheraé e (1.07 g, 7.7 mmol) and Teoc-p E€MBEODEIshoNat e
(1.14g, 4.02 mml) in 15 nL of water. The 25 rrixturéb&[&ségmr'réhuo(?egﬂl ght .
An excess of glycine and potassium carbggate was added, and the reaction

was continued for 2 h. The THE was evaporated and the remai nder was
extracted three times with Et OAc. The conbi ned organi c phase was washed

with wate |
w t hout fErrl? ﬁ‘gg‘f“g@ﬂn IF\l% (?:l§t9|Cil éﬁ%%a%ﬁ[;ﬁ@tﬂfg%r J%pf 13 X%ggg"ga?f'l (rgt?‘g%g
1, 8. 52bf(t%eriH)ater&néhe(tlwleriblﬂbhloradessrmdoamdus layeryas axtadteddyith mdhylehed7

(5. "or) 10HbdE Bl bompinid Craiatahperyassated ity wjer, g ANSQS i,y O

H2N- CH2- JoiLigodyleddy! et hyl i m no) met hyl ) -5-pyridinyl) x 2 HC
Boc- NI—LCI—!%V%)%&}am no tr|9 t(hylo)slllyl et hyl i m no) net hyl ) -5-pyridinyl) (0.23 g,

0.58 smol; see step (iii) above) was dissolved in 25 nL of EtOAc saturated

wi th HCL( i.yred for Th d d the

pr oduct ug%@ﬂaﬁtémﬁ Mhﬁ’r?‘i‘?&"rne %LP:@@ICSRS ghﬁ é{g@%ﬁ W%ﬁz?égp( 3&5) a@

(500 Mz, @‘2_0%)586(b§)a%911q§15 7b|'dbroa8 29), 431 @HH), 4.45s,09H) 2H), 4.42 (s, 2H),

1.20 (m (v) Boc- Aze- NH CH2- (2- (am no(trinmet hyl sil

ylethyl imno)methyl) -5- r|d|nI To a solution of
: | )-5-pyridinyl) x 2 Hd

. e-OH (0.127 g, 0.631 mml),

and 1s T'Bl-‘l_lU 16 2533n Wl &rr?e?ﬁomﬂmbbrdhfg 5) tfhi‘c mdthddMVBesesibedathdBdikins et al, Synth.

di met hyl am nopyri di ne_ (269 ny The m xture was stirred

over ni ght Comrt 981 A fowsn@swm %%rNHr@Hz Ext(Rmuedy dippyhinphometiipeys

tinmes. S d
bi car bona % ﬁﬁﬁﬂﬁ %?1(% drii @ﬁ@%g@(l)‘é‘%@b@vg%@gﬁcg{lg%ﬁ%@ 3(??3 eyg]rrgrgalct was
flash chr ﬂfm@.egrgaﬁhﬁm ®d/G (30% anaiethireMin hOENDACS damtigiavid VakOhyugogen6®dl aof t he

desired 20 produ §
pressure of 5 atm. for 5 h. The mixture was filtered through Celite and concentrated. The

15 residue was freeze-dried from water and acetonitrile to give 0.97 g (92%) of the sub-title

compound.

'H NMR (500 MHz, CD;0D) & 8.74 (s, 1H), 8.12 (d, 1H), 7.98 (d, 1H), 4.38 (s, 2H), 1.92
(s, 3H), 1.46 (s, SH)
20
(iii) Boc-NH-CH,-(2-(amino(trimethylsilylethylimino)methyl)-5-pyridinyl)
To a suspension of Boc-NH-CH,-(2-(amidino)-5-pyridinyl) x HOAc (0.96 g, 3.1 mmol,

see step (ii) above) in 75 mL of THF was added a solution of potassium carbonate (1.07 g,
7.7 mmol) and Teoc-p-nitrophenyl carbonate (1.14g, 4.02 mmol) in 15 mL of water. The
25 mixture was stirred overnight. An excess of glycine and potassium carbonate was added,
and the reaction was continued for 2 h. The THF was evaporated and the remainder was
extracted three times with EtOAc. The combined organic phase was washed with water,

dried (Na;SOy4) and evaporated. The product could be used without further purification.

30 'H NMR (500 MHz, CDCls) & 9.31 (broad, 1H), 8.52 (s, 1H), 8.41 (d, 1H), 8.35 (broad,
1H), 7.74 (d, 1H), 4.97 (broad, 1H), 4.39 (m, 2H), 4.26 (m, 2H), 1.46 (s, 9H), 1.14 (m,
2H), 0.07 (s, 9H)



" HobdWR 800 MHz, CDC13).5 9.33 (broad, 1H), 8. 54 (s 1 , 8.41 (d, 1H)),
gi—|§;6 (broac(:l), I II;g 7. (m I H, 4.72 (m I , m 2H), 4.26 (m

- ,  3.93w0rm3/10195 , 3.80 (m | , 2.6-2.4 m 2 PEI“SEQ 854.. 14
2H), 0.07 (s, 9H) 25 (vi) K ( Hi’(ﬂlféélf jﬁqd "1 (m
H Aze-NH CH, - (2- (am no(trinmethyl silyletqiglimno)nmeth | 30 pyridinyl) x 2
HC Boc- Aze- NH CH2- (2- (am no(trimethyl silylethylimno)nethyl)-5-pyridinyl)
(170 ng, 0.356 nmol; see step (v) above) was dissolved in 25 nL of EtQAc
saturated with HCl (g) 100711-1 WO WD 03/101956 P VAE PCT/ SE03/00854 120
and stirred for 30 mn. The sol vent was evaporat ed and the product used

wi t hout fv)tHiN-CHu@i(hintat(irometh WeigllethyliG o ogyridiny NVR HEHOO0 MHz,

(200 2 850 B Il Rt P 0, 05578 o
(m | ’mm%i 5§e(sf9(p :lr]g)_{abojve)zaai MssAtdd ind25l i & E@Ac {athrdaged with HCl(g) and
Ph( 3- C1) ( 5- OCHF?2) O -Aze-NH CH2- (2- (am no(tri -

met hylssi | stiredhfolr i 36 nm) méfmyw)lvw prasi eMappraield) andotheopradiecs| used oritheut further

H Aze- NH CH | silylethylimno)-nethyl)-5-pyridinyl X 2
Hol (160 BT %“2 2%’1’1‘3% g@*‘? Yep (Vi) above), Ph(3- 031/)%5- o&ﬂmy o
(R)CH(O—|)C(O)O—| (131 nm, 0 462 mml see Exanple 1(viii) above) and PyBOP
(263 ng,, 0.505 mmol) in was added dii sopropyl et hyl amne(O 30
o1 7 NS (SOfMH o) b SR ks P23 (Db ghim, BSUAds Crdtd. 108 (. of
wat er andzﬁmb c(tseﬁ_IIS three tines with Et OAc. The conbi ned organi c phase
was washe t'h ‘aqueous sodi um bicarbonate and water, dried (Na2SO4) and
evapoj@at ed. The crude product was flash chromat ographed on silica gel with

Et OAc: MeCH d. product. 20 (viii)
Ph(3- C1) (&) 44 BNy g 200

am no(trléﬁg |IyI et hyI im no) rret hyI) 5 pyr|d| nyI) A suspensi on of
Ph(3-d)( )- (R CH(OH) - C(O) - Aze- NH CH2- ( 2-

To a solution of H;N-CH,-(2-(amino(trimethylsilylethylimino)methyl)-5-pyridinyl) x 2
HCI (0.21 g, 0.57 mmol; see step (iv) above), Boc-Aze-OH (0.127 g, 0.631 mmol), and
15 TBTU (233 mg, 0.726 mmol) in 5 mL of DMF was added dimethylaminopyridine (269
mg, 2.20 mmol). The mixture was stirred overnight, poured into 100 mL of water and
extracted with EtOAc three times. The combined organic phase was washed with aqueous
sodium bicarbonate and water, dried (Na;SO,4) and evaporated. The crude product was
flash chromatographed on silica gel with EtOAc to give 170 mg (56%) of the desired

20  product.

'H NMR (500 MHz, CDCl3) § 9.33 (broad, 1H), 8.54 (s, 1H), 8.41 (d, 1H), 8.36 (broad,
1H), 7.75 (m, 1H), 4.72 (m, 1H), 4.56 (m, 2H), 4.26 (m, 2H), 3.93 (m, 1H), 3.80 (m, 1H),
2.6-2.4 (m, 2H), 1.42 (s, 9H), 1.14 (m, 2H), 0.07 (s, 9H)

25

(vi) H-Aze-NH-CH,-(2-(amino(trimethylsilylethylimino)methyl)-5-

30  pyridinyl) x 2 HC]
Boc-Aze-NH-CH,-(2-(amino(trimethylsilylethylimino)methyl)-5-pyridinyl) (170  mg,
0.356 mmol; see step (v) above) was dissolved in 25 mL of EtOAc saturated with HCI(g)



(mebhoxyen no(trimethylsilylethylimno)methyl)-5-pyridinyl) (148 ng, 0.242
nmol ; see step (vii) ove) and O net hyl hydr oxyl 202 ng,- 2.42 mmol )
in 10 -nL wD o350msetonitril e was heated at 70C for @CTISEDI00850a
partitioned between water and EtOAc. The aqueous | ayer was extracted tw ce
with Et OAc and the conbined organic phage was washed with water, dried
(Na2SO4) and evaporated. The crude material was flash chromatographed on
Ziolica -gel with EtOAc: MeOH (95:5) to give 44 ng (28% of pure material.
"H N 5 3 8. ! :
7.58 (s, d ?re%é 3%41 irha)s,glvgrﬁzxg:@(?%apgpal@bd, an?St:tLl% Bt(ror%u'cﬁ &Ql—ei)d,%%l?cglé (fi(irﬂtnt]]érlH)H),
6.50 (t, Aurificatidn. Helds16Amg)(108%B9 (m 1 H), 100711-1 WO WO 03/101956 PCT/
SECT/ SE03/ 00854 5 4 121 4.55-4.45 (m 2H), 4.38 (broad, 1H), 4.2-4.1 (m
3H), 400(s 3H) 3.73 (m 1H), 2.69 (m | H, 2.44 (m | H, 0.97 (m
2H), 0. 02 g%oé MBIz, c OD)59OO (m, lHéHS 84 (m, 1D, 8.23 (d, 2H), 8. 10 (m, 1H),
Ph(3- CI)(5 OCHF) C(O - Aze ((2- hox -
am di no) - 509 ymi le]),y4746 (m 2H), 4.51 (m, 2H) 4.14 (m, lH) 3.97 (m, IH) 2.86 (m, 1H),

ot hyl 51 1390y [0 a3 oot S TS ol myl ) (44 g, 0,566 Mol . see step

(viii) above) was dissolved in 2 nL of TFA and allowed to react for 1 h.
The TFA was evapor at ed and the residue was part i t| oned between Et OAc and
aqueous sOi) Bhi3HCRer- Q6L E(RITKOMIGEA L Aze- N H-LHs (2 faminollir act ed with Et OAc

and the conbi I 2¢ hed W|th wat er dried (Na2SO4) and
evapor at g‘g et h WW: >05% 'H NI\/R (500 MHz, CDCI3) S

E{) 4476({17]3 ’{‘o Hboluﬁo@f&f ((-bt\ze-lNI—Hﬁ,HzKZQé.rn(nm(trlhqdd)ylsﬂiylcﬁﬁ)yl(nmno] mihyl)-F-p@diapd) 1
: b 4.90
(H)s, é H) , X x5 Htck%g(léﬁh me, H)0 461? 5@"@1’4 S@fgn ) H&H 2’1‘?03(63 g‘&{% W@ Oﬁﬁ?)z) |

, 3.92 I 1 I 3
(car bonyl nI(}?OOI’ a?n gq-?éﬁcmarrngo%ggﬁ n%rié;lgséefTEanm 1%\%%&%@6,&%%?1) P( + 1% =
498/ 500 nihg, @G0Exampl)ein3% mL of DMF was added dusopropylethyl amine (0.30 mL, 1.71

Ph(3-d ) ( S %IliHFT%e (mR?Qture 052 %I?gd ovemlg poure%( At %61 imri?)of %v_aP raindrgx?riactgxl )

15 three times with EtOAc. The combined organic phase was washed with aqueous sodium

bicarbonate and water, dried (Na,SO4) and evaporated. The crude product was flash
chromatographed on silica gel with EtOAc:MeOH (95:5) to give 148 mg (52%) of the

desired product.

20  (viii) Ph(3-C(5-OCHF,)-(R)CH(OH)C(O)-Aze-NH-CH,-(2-(methoxy-
amino(trimethylsilylethylimino)methyl)-5-pyridinyl)
A suspension of Ph(3-C1)(5-OCHF,)-(R)CH(OH)-C(O)-Aze-NH-CH,-(2-
(methoxyamino(trimethylsilylethylimino)methyl)-5-pyridinyl) (148 mg, 0.242 mmol; see

step (vii) above) and O-methylhydroxyl amine (202 mg, 2.42 mmol) in 10 mL of

25 acetonitrile was heated at 70°C for 3 h. The mixture was partitioned between water and
EtOAc. The aqueous layer was extracted twice with EtOAc and the combined organic
phase was washed with water, dried (Na;SO4) and evaporated. The crude material was
flash chromatographed on silica gel with EtOAc:MeOH (95:5) to give 44 mg (28%) of
pure material.

30
'H NMR (500 MHz, CDCls) 8 8.55 (m, 1H), 8.05 (bt, 1H), 7.70 (m, 1H), 7.58 (s, 1H), 7.56
(d, 1H), 7.22 (m, 1H), 7.16 (m, 1H), 7.03 (m, 1H), 6.50 (t, 1H), 4.92 (s, 1H), 4.89 (m, 1H),



HH @ MhwH O HON --X4 N NH2 C OCHF2 (i)

2- Am no- 2-im noet hyl c amat eAcOH 25 N- Boc- am noaceto rile (40.2 g, 257.4
nmol ) -andwbHagedyd cysteine (42.0 g, 257.4 mol) we /S;gcivrjsads/ciuwrrst-ﬁanol
(300 nL) at 60C and ammoni a was passed through for 18 The sol vent was

renoved in vacuo. After ion exchange chygmatography (An‘berl ite RA 100711-1
WD WD 03/101956 PCT/ SPECT/ SE03/00854 5 4 122 v 400 (AcOH)) and
recrystallisation fromacetone, 28.4 g (53% of the sub-title conpound was

LTSS PG YR R APl 9 Syl b
(i) 1 3- By dae,hyH)a0iong@n 2H, 0000y 9kEt hi ni um perchl orate A sol uti on of

3-di met hyl am noacrylonitrile (25.0 g, 260.0 muol) in chloroform (75 )
was added dropwi se to a solution of (chloronethylene)dinmethyl ammoni um

chl oride ) . +IHC i 1 _at 0C. The
reaction &)OP P! Sg(a(s: Irre anbg C| |Ro%é§m€}i{£(a'§2_é%@%en allowed to warm
to room t enppknaAtupeidiveld ni ght, then subsequently heated for 8 h under
reflux. The.sqlyve [ ac resi,due was .added to a
m xture of S ]i)éﬁ&t«’éﬁ%ﬁ'f@?"gﬁé‘?ﬁﬁ(&'é?e%’%g&ﬂ%m&qoﬁy%‘t“@fm( 150 ni) and
et hanol ( %&yma%/}etﬁﬁgniﬂb%ﬁanﬁy\a@sﬁihﬁ@l)qdc; 01060 @hrh&iX sdeitepl&iifyi dbold)aias

all ovie

cooled and is | to stand overnight in a refriﬁgator. The £reci pitate
was col | edissdveshia 2 mdeef EFAland aawed enrteacthind| b. (lhieyi A avap gvapogated ang ther ¢ he

sub-title ¢ ound_as..col.orl ess | es. . 140-141.. ' H MHz,
CDC13) 5 feSigh® (68 %ﬁf‘f“’%’?% e‘te”é?“ gp@ﬁgﬁg 1aq{q§‘?“56i§)(a‘“1‘? h‘c%&%ate' TR
Boc- Nhy CHiayer was yanRled?witly IBtOAdiaf€ the combined organic phase was washed with water,

dried (Na,;SQy) and evaporated. Yield: 30 mg (88%). Purity: >95%.

'H NMR (500 MHz, CDCls) & 8.44 (m, 1H), 8.03 (bt, 1H), 7.91 (m, 1H), 7.60 (m, 1H),

7.19 (m, 1H), 7.13 (m, 1H), 7.00 (m, 1H), 6.52 (t, 1H), 5.6-5.45 (broad, 2H), 4.90 (s, 1H),
15 4.89 (m, 1H), 4.55-4.4 (m, 2H), 4.27 (broad, 1H), 4.12 (m, 1H), 3.92 (s, 3 H), 2.68 (m,

1H), 2.41 (m, 1H)

BC-NMR (100 MHz; CDCl5): (carbonyl and/or amidine carbons) 6 173.0, 170.9, 152.6

APCI-MS: (M + 1) = 498/500 m/z

20 Example 36
Ph(3-CD)(5-OCHF,)-(RYCH(OH)C(O)-Aze-NH-CH,-(( 5-amiding)-2-pyrimidinyl)

@)
O

YN oa=

o OCHF,

2

(1) 2-Amino-2-iminoethylcarbamatesAcOH

25 N-Boc-aminoacetonitrile (40.2 g, 257.4 mmol) and N-acetylcysteine (42.0 g, 257.4 mmol)
were dissolved in methanol (300 mL) at 60°C and ammonia was passed through for 18 h.

The solvent was removed in vacuo. After ion exchange chromatography (Amberlite IRA-



A oxiuwe of t-butyl 22am no-2-im noet hyl car bamat e- Ac (5.0 g, 23.8 mol;
see step (i) above) 1, 3-bi s(di net hyl am no) - 2-cya rimethinium

per chl‘or ave 036005¢, 23.8 mml; 25 see step (ii) abm‘u SQC@‘%@EDQO@G& 6340
m.) was stirred under nitrogen at 70-75 C for 16 h an hen heat ed under
reflux for 6 h. The m xture was cool ed {9 roomtenperature and the solvent
was renoved in vacuo. The residue was extracted with a hot mxture (1:1) of
ethyl acetate and chloroform filtered through a small pad of silica, and
concentra (Ve it u I C L iga
Ut i ng winQRED R B CIRRPEOR Rbiont. BEE £ S AR T S S i

col or | esswas bhtainkd abha salitedofid.ed upon standi ng. np: 86-87 C 100711-1 WO WO
03/101956 PCT/ Or- U3 1 Ugu 854 123 Ri=0.77 (silica, 3:2 Ethyl
Acetate/ Chloroforn) "H NVR (300 MHz, DMSO-d6) 8 9.25 (s, 2H), 7.39 (bt,
1H), 4.39 3 oDl 381 (9= §Hz, 136 MYR (S, 580, M ©04g), 8
170. 4, 160I.({%h,M}% 29(2%21’5. Z, I:)L)(l)%. 9,l (gg. o‘?b{zl%z.’s,mzs. 1(4’5 ’P%F?%?\%M + %L)
235 m z (RH), 2B0c(s A3E), NMO6THIHX 5- cyano) - 2-pyrimidinvl) to

Boc- NH CH2- (5-cyano) - 2-pyrimdine (1.14 g, 4.87 mol; see step (iii) above)
was dissolved in 50 nL of EtOQAc saturated with HCI(g) and all owed to react

for 1 h apd 1. £BNCEMEBIAHinoTDSvaRS T fethiMas pdichssrthieed in 20 nL of DWF and
cooled in anr1ce bath., Disopropylethyl amne (3.5 0. 020 nol

nL,
Boc- Aze- OA folutd® ef, 3-gimethylaminoagrydpnitrikeT(35(R 282040 mynaly inrghloyofwn é'}%ﬁtle)d and

th t t tigr. j
sotvent il el aFuE to §'pIiish B K GORedS e REAY B B Thitae 308,
usi ng | CH3EN3D. 1L Mibib¥ GACchlOf ) (17FheLaee0edi tThd favten ereper aaedtirradidnt he

aqueous |ayer was extracted three tinmes with Et OAc. The combi ned organic
| ayer waadditieral 2 My 3oy Cartbene plpwehitadwarg pgroom femperptiispoveraight, IQHR

400 MHz, , 2 , w . 3. e1H)
g, 84 (m S%%éﬂgb%t%ﬁ%%% l'bé?%er iéhl‘l'% ("lgh? Sglﬁfb'él)it’( V?AS fthoVB ir¥dcuo 3TRO rdsMue1H)
Boc- Aze- NidaChijde( (& aanix dire10) s&hyoy rperohitirate () 1 0cg, BB ansd) intwaser (30 mL) and

Boc- Aze- Ngé_hz%%_(g&? _rr? fnﬂ‘?e_ %{&%Q w-a(sjihréthegi ugl(glérB :r)’efﬁl’x Eo'r61 %L ;thésne%oglteg pangii v)

s allowed to stand overnight in a refrigerator. The precipitate was collected and

—

recrystallized from ethanol to yield 23.8 g (52%) of the sub-title compound as colorless

needles.

mp: 140-141°C
20 'HNMR (300 MHz, CDCls) § 8.24 (s, 2H), 3.59 (s, 6H), 3.51 (s, 6H)

(iii) Boc-NH-CH,-(5-cyano)-2-pyrimidine

A mixture of z-butyl 2-amino-2-iminoethylcarbamate*AcOH (5.0 g, 23.8 mmol; see step (i)
above) and 1,3-bis(dimethylamino)-2-cyanotrimethinium perchlorate (6.0 g, 23.8 mmol,
25 see step (ii) above) in pyridine (300 mL) was stirred under nitrogen at 70-75 °C for 16 h
and then heated under reflux for 6 h. The mixture was cooled to room temperature and the
solvent was removed in vacuo. The residue was extracted with a hot mixture (1:1) of ethyl
acetate and chloroform, filtered through a small pad of silica, and concentrated to give the
crude product. Flash chromatography on silica eluting with chloroform gave 4.0 g (71%)

30 of the title compound as colorless oil, which solidified upon standing.

mp: 86-87 °C



25 1@hevejo N-acetylcysieine (0.43 g, 2.6 mol) and a ni um acetate (0. 60
g, 7.8 mol) in 10 m) nmet hanol was heated at 60C er nitrogen for
days. ‘Theweaba@mnss was evaporated and the crude mat emtl- mw/s 0[{/0085?1 y'
preparative RPLC using a gradient of CH3CN: 0. 1M NH4 (5":93 #o¥19 (%)
The fractions of interest were freeze dijed to give 1.0 g (93% of the
desired material. 30 "H NWR (300 MHz, D20, signals obscured by the HDO
signal) 8 9. 17 (s, 2H), 4.1-3.9 (m 2H), 2.60 (m | H, 2.29 (m | H),
lll 9%225 \f}ll—l):oﬁ (éﬁcﬁ%zgmyl%qgt%@cﬂio}ﬁ%rrﬁ/)\o 03/101956 f V?SFPCT/ SE03/ 00854 5
Boc- Aze- NI—HGHZR-(BOGMHZDIDMSLO dgyet h9s &, R 1. B (bt Fp Yex (dy V ) 6 Bz p3id), i3 nyl |
5 To a suzgpggﬁlon of Boc- Aze- NH CH2- ((5-am di no) - 2- pyri m di nyl) x HOAc
(0.95 g, see step (v) above) in 50 nmL of THE was added a
sol ution @tﬁm@meowt{tmmu@ &ﬁtdwn@t)@ {$%.8518.2, 20699000, 4eandg pot assi um
carbonate (1.0 g, 7. water. The mixture was stirred for
24 h, @onéé’l(iﬂﬂ\éﬁe@/[&rﬂd =p%3r5trint‘2| oned bet Ween wat er and nethyl ene chlori de.
The organic | ayer was washed twi ce with saturated aqueous sodi um 10
bi carbonate, dried (Na2SO4) and evaporated. The crude product was flash
chromat ographed on silica gel with heptane:EtOAc (1:1). Yield: 1.04 g
(90%9 . "H NMR (300 MHz, CDC13) 5 9.16 (s, 2H), 4.80 (d, 2H), 4.73 (m 1H)),
426(m 2H), 4.0- 38(m 2H), 2.6-2.4 (m 2H), 1.47 (s, 9H), 1.12 (m
0.07( OH) , :
Ph(3 a)(5YE8 e U [ (5- (ami no(tri-
met hylisi | Bbe—tNH—IGHﬁL(ﬁeﬁyﬁﬁdi)hZIJp)/r)lmﬂdlmlr(llm4dg,ny,l87 mmol; see step (iii) above) was

B Aze- NH CH t hyl |yl et | t di |
(oS 205 hsgplyesh o gp L Qﬁétﬁgsﬁtase'da%ﬁeﬂ LM Yo Pyt T ]
sat ur at ed?jc‘macﬁﬂ A'%( he 2r951 wab | e d grf vegﬁL dcf%Miﬁaer' &)ol@ﬁt siPkeedinh was

evapor ate remal n er was di ss In 4 of

Ph(3- O ) ( DiigmER)leth) mmmopmqmmml)geo@.e%omﬁbos gseie3'E>nanplDeand
1(viii OP, | d.dii 1
TR S Y A e e e
The rt?acte'ngférdﬂlrété‘\fc?m@ﬁ‘ts 9" &b tvhis 10@poate@f antRtRr pRBGctewhd PakiAEH tr ee

times wth
preparative RPLC using CH3CN:0.1M NH4OAc (40:60). The acetonitrile was evaporated

and the aqueous layer was extracted three times with EtOAc. The combined organic layer

was dried (MgS0O,) and evaporated. Yield: 1.12 g (72%).

20 'HNMR (400 MHz, CDCl;) 3 8.95 (s, 2H), 4.82 (d, 2H), 4.74 (m, 1H), 3.95 (m, 1H), 3.84
(m, 1H), 2.6-2.4 (m, 2H), 1.47 (s, 9H)

(v) Boc-Aze-NH-CH,-((5-amidino)-2-pyrimidinyl) x HOAc
A solution of Boc-Aze-NH-CH,-((5-cyano)-2-pyrimidinyl) (0.83 g, 2.6 mmol; see step (iv)

25 above), N-acetylcysteine (0.43 g, 2.6 mmol) and ammonium acetate (0.60 g, 7.8 mmol) in
10 mL of methanol was heated at 60°C under nitrogen for 2 days. The solvent was
evaporated and the crude material was purified by preparative RPLC using a gradient of
CH;CN:0.1M NH;OAc (5:95 to 100:0). The fractions of interest were freeze dried to give
1.0 g (93%) of the desired material.

30
'H NMR (300 MHz, D0, signals obscured by the HDO signal) § 9. 17 (s, 2H), 4.1-3.9 (m,
2H), 2.60 (m, 1H), 2.29 (m, 1H), 1.93 (s, 3H), 1.44 (s, 9H)



250dhe1 wonbi ned organi gl ayer was washed with brin deied (Na2SO4) and
evaporated. The crud roduct was purified by prep RPLC usi
CH3CN:*0. woloBh#i@®e (1:1). Yield: 63 ng (26%9. 'H M cmos/@m?g‘l

m xture of rotanmers) 5 9.3 (broad, 1H), 9.03 (s, 2H, mnor 30 rotaner),
9.00 (s, 2H, major rotaner), 8.25 (m 1H4 major rotaner), 7.9 (broad, 1H),
7.80 (m | H mnor rotaner), 7.2-6.9 (m 3H), 6.50 (t, I H, 5. 14 (s, |
H, mnor rotaner), 5.08 (m 1 H, mnor rotaner), 4.94 (s, 1 H nmgjor
rotamer), 4.80 (m 1 H, mgjor rotaner), 4.7-4.4 100711-1 WO p WD 03/101956
f J SPCT/SE03/00854 5 125 (m 2H), 4.3-3.9 (m 3H), 3.74 (m 1H, mgjor
rotanmer), 2.7-2.1 (m 2H), 1.03 (m 2H), 0.01 (s, 9H) (viii)

Ph(3-C ) (5-OCHF7)- (R CH(OH) C( O - Aze- NH- CH2- ((5-ami dino)-2-pyrimdin I)x 5
TFA Ph(3-d) (5- OCHF2) - (R)CH(O—I)C(O) Aze NH- CH2- [(5 (am no(trlrrethyl
si 11 et hy |y BAQNIENICH: Rin o @nyst ep (Vii)

above) wa I Ssolve ene chloride and cooled in an ice

bat h. stTFAtTQ 3 smr%enms Ofe&medZ%W Eﬂrb (fﬁ %n@nr@)xza&yrgmﬂm@dx HHAGM.9% 8, add t hen
con n
Concenty oot Facu CRPheITR AL TR AN Fha F IR o AR | e

rotaner, @dxﬁl@iﬂl’t@(m@ﬁgumﬁnﬁb’olj Iaea Iﬂ@@sﬁumn@kbon&e @ @g (< maidl) i/ 168-ndl of(m
3H), 6. 88 (t, 1H, major rotane (t, 1H, m.nor rotaner), 5.30

1H, i nor WRiet. ke ix@royag §t1fr9 Ofrﬁ“rfbrcofl%ﬁ“éfﬁ‘éfi)a“d?aﬁﬁlo(‘%d betyeepyatsr 3“8
t
o amrsgz anr%étr&?‘eng%;g}g ggﬁi? %&rla%?gﬁ&%ss ed- @%;(m(h katEﬁratéoOQ ﬁs} od‘f'urﬁl (m

Em %H; lrbibﬁglﬁﬂéte, 2dpélé51- 2(R5S03) ah rempmmed;) THe3 CeNiiR (pIﬁIﬁch-ImasCW)
carbonyl and/or am di ne_carbons, m xtur r ot S 0, 172.6,
172. 1, 17ehrematpgmphed opgificagel vigh hepignekt é@/(hﬂ %1‘[255 M&% e 37 25

:3;1(300)(5 OCHF, ) - (R) CH(OH) C( O - Aze- NH CH2- ( ( 5- met hoxyam di no) - 2- pyri m di ny

'H NMR (300 MHz, CDCls) § 9.16 (s, 2H), 4.80 (d, 2H), 4.73 (m, 1H), 4.26 (m, 2H), 4.0-
3.8 (m, 2H), 2.6-2.4 (m, 2H), 1.47 (s, 9H), 1.12 (m, 2H), 0.07 (s, 9H)

(vii) Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-NH-CH,-[(5-(amino(tri-
methylsilylethylimino)methyl))-2-pyrimidinyl]
Boc-Aze-NH-CH,-[(5-(amino(trimethylsilylethylimino)methyl))-2-pyrimidinyl] (0.209 g,
0.437 mmol; see step (vi) above) was dissolved in 25 mL of EtOAc saturated with HCl(g)

20 and allowed to react for 15 min. The solvent was evaporated and the remainder was
dissolved in 4 mL of DMF. Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)OH (0.100 g, 0.396
mmol; see Example 1(viii) above), PyBOP (0.231 g, 0.444 mmol) and diisopropylethyl
amine (0.208 g, 1.61 mmol) were added, and the mixture was stirred for 80 min. The
reaction mixture was poured into 100 mL of water and extracted three times with EtOAc.

25 The combined organic layer was washed with brine, dried (Na;SO,) and evaporated. The
crude product was purified by preparative RPLC using CH3;CN:0.1M NH4OAc (1:1).
Yield: 63 mg (26%).

'H NMR (400 MHz, CDCl;, mixture of rotamers) 8 9.3 (broad, 1H), 9.03 (s, 2H, minor
30  rotamer), 9.00 (s, 2H, major rotamer), 8.25 (m, 1H, major rotamer), 7.9 (broad, 1H), 7.80
(m, 1H, minor rotamer), 7.2-6.9 (m, 3H), 6.50 (t, 1H), 5.14 (s, 1H, minor rotamer), 5.08

(m, 1H, minor rotamer), 4.94 (s, 1H, major rotamer), 4.80 (m, 1H, major rotamer), 47-4.4



O foyriNiwoVe HO N :)4NJ 2 C OCHF2 100711-1 WO WD 03/ 101956 Pc

SEPCT/ SE03/ 008545 4 1 (1) ~ - -

Ph( 3- O ) (80956 ( R) CH( OH) O O) - Aze- NH CH, - | (5- (et RuYASPawskosoosss 3 &
(trinmethylsilylethylimno)methyl))-2-pyrimdinyll A suspension of

Ph(3-C ) (5-CCHF2) - (R CH(OH) C(O) - Aze-NH-32-[ (5 5

(am no(trinmethylsilylethylimno)nmethyl))-2-pyrimdinyl] (40 ng, 0.065 nmol;
see Exanple 36(vii) above) and O net hyl hydroxyl am ne (33 ng, 0.40 mmol)

in 3 OLIH %ﬁfh%”ﬁb bl SHIE &%{%&'rﬁéjgﬁﬁ%&ﬁé}f 237.5: i (FeHl Kb(A, Y85 0.01

partition ween er andAb ugous 1 ayér was extracted tw ce
w th Et OAg, 8HYl t he conbl ned organic phase was washed with water, dried
(Na2SO™4) and evaporated. Yield: 33 ng (7999 . 10 "H NMR (400 MHz, CDC13,

m xture of rotamers) 5 8.76 (s 2H, nmgjor rotaner), 8.70 (s, 2H, rotaner),

2-H)18 (T 2_vd'9 , Ph{(3 @%g@%CHF%%R%@H@ﬁ%Q(d}HM&W Cﬁz-g% efnmimoé 2?)[;rmﬁd§1¥9 ] (m

(broads IHFA 0.96 (m 2H), 0.01 (s, 9H) 15 (ii)
o ai o) BREEDA g&ﬁﬁ K OB AN R (TR RSy -

Ph(3- Q) ( Sity Zan{o yEhridiagH NeH 0.0%+ miredINQXy 8pN@ii) ab
(trimethylsily et{l g?)l%'ghl ?]prﬁrhr?ndln 33 taspn( 3253 ?r\;'?t))lwassee

step (i) ébm}ée)d lnzéSwab qﬁuragtbylvwchlﬁnée andyoQle Ffbi“h CFFF& (el
cooled TNl 58 B DhlE a%?suweb 80 2iSHhadh %Q& HIAEH! Criesofldi R For

2 h and tA centra ed reeze r|e ter and

acet ong t r fre€ze- dﬂeal febm S/hter@nd 8da/¢mtrﬁ>ur Wieyd: ZDGEQAQIGO%)NIPRn(}LiOOO%Hz CD30D,
m xture of rotamer, signals obscured by the HDO signal) 25 5 8.96 (s, 2H,
rotaner), 8.94 (s, 2H, rotaner), 7.4-7.3 (m 1 H, 7.2-7.1 (m 2H), 6.88

H—I ;Lo'|[_|amar @Mge(%gﬂ é\@l:lﬁml,()EOD}Hixtﬁfét Folaker Righlls(dBscurbll by AFBIO sigrai$4 (S,

9.08 (s, 2H), 7.4-7.1 (m, 3H), 6.88 (t, lH, major rotamer), 6.85 (t, |H, minor rotamer), 5.30
(m, 1H, minor rotamer), 5.22 (s, 1H, minor rotamer), 5.20 (s, 1H, major rotamer), 4.73 (m,

15 1H, major rotamer), 4.34 (m, 1H, rotamer), 4.21 (m, 1H, rotamer), 4.15-3.95 (m, 2H,
rotamers), 2.73 (m, 1H, rotamer), 2.57 (m, 1H, rotamer), 2.45-2.25 (m, 2H, rotamers)
BC-NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons, mixture of rotamers) 9
173.0, 172.6, 172.1, 171.0, 163.4.
APCI-MS: M + 1) =469/471 m/z

20

Example 37
25 Ph(3-C)(5-OCHF,)-(RYCH(OH)C(0O)-Aze-NH-CH,-((5-methoxyamidino)-2-pyrimidinyl)

Q \\—H N= —OMe
HO \ \j \_<\i/>_<V

Cl OCHF,




r ol wo 4. 75-4.55 ( 2H), 4.33 (m 1H, rotamer), 4.19 (m 1H, rotaner),
4.15-3.95 (m 2H, rot rs), 3.88 (s, 3H, rotaner), 6 (s, 3H, rotaner),
2.72 (m wHo3newssrer), 2.56 (m 1H, rotaner), 2.4EPQ SHPaT/SEB/008HLRlET S)
30 13C-NWR (100 MHz; CD3CD): (carbonyl and/or am dine carbons, m xture of
rotaners) 6 172.8, 172.6, 172.1, 171.8,94167.8, 167.7, 155.1, 152.3, 152.1
APCI -Ms: (M + 1) = 499/501 nlz 100711-1 WO WO 03/101956 PCT SE

PCT/ SE03/ 008541 4 127 Exanple 38

Ph(3-C) (5- OCHF2) - (R CH(OH) C(O) - Aze-Pab(3-F) OHHF O ~-NNH HO N- NH2 5
Cl OCHF2 (i) 2-Fluoro-4-vinylbenzonitrile A solution of

4- br ono- 2¢if | uor obenzoR h@FC]I)(é @@@)@C@I(Oﬂ%‘(@rﬁ 1e-NU-0¥b{{(5-Doethd X yamif®. 78
g, 0.246 nol and t hen |0hOSo ine (0.67 g, 0.58 mml) in 250
m. of tol sthydsilyl ~ Bhen over ni ght. The sol vent was
evapor at e @ B CHTORTR Phag lica gel with
hept ane: 2CIE|ISZje %J&ﬁ &@Poﬂggge OI—]fZéﬁE )anco OE?}Igggs oi | C@HV\[/?S obt algned t hat
cryst ad | i G@adno(viimbtdyls8yBthyliré@synettyl) RNRYr{reidmyNH2) meDCOSP n8ngl; 56 (m 1H),

2" 71 Gor o IHRF RSB eRoTD RS brme ey bl bilioe 7 ik Qlpuinat i Bl o

2-T1 uor 0- 4y 1@@9@9&&&&&7@% for3 B THR - Six 0 as pAAtISARIbetWden WROVAN i N 40
m. of CH2Cl2 and 5 nL met hanol was bubbl ed ozone (50 L/h, 29 g/n8) 20

for 30 mi BtOA¢.dthe aqasowuawewenxﬂrqptdmweedltm FtQdg and ecembined exg8i%s 0zone.

emoved, T ek e At er e O PR BPE B s el §3 SR M

was e\{@porat ed and 2M HC

'H NMR (400 MHz, CDCl3;, mixture of rotamers)  8.76 (s 2H, major rotamer), 8.70 (s,
2H, rotamer), 8.18 (m, 1H), 7.62 (s, 1H), 7.4-6.9 (m, 4H), 6.50 (bt, 1H), 5.3-4.5 (m, 4H),
4.2-4.05 (m, 3H), 3.96 (s, 3H), 3.68 (m, 1H), 2.8-2.2 (m, 2H), 2.1 (broad, 1H), 0.96 (m,
2H), 0.01 (s, 9H)

(i) Ph(3-C1)(5-OCHF,)-(R)JCH(OH)C(O)-Aze-NH-CH,-((5-methoxy-

amidino)-2-pyrimidinyl)
Ph(3-Cl1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-NH-CH,-[(5-(methoxyamino-
(trimethylsilylethylimino)methyl))-2-pyrimidinyl] (33 mg, 0.052 mmol; see step (i) above)

20  was dissolved in 0.5 mL of methylene chloride and cooled in an ice bath. TFA (2 mL) was
added and the mixture was stirred for 2 h and then concentrated. The product was freeze

dried from water and acetonitrile. Yield: 31 mg (81%). Purity: 100%.

'H NMR (400 MHz, CD30D, mixture of rotamer, signals obscured by the HDO signal)

25 §8.96 (s, 2H, rotamer), 8.94 (s, 2H, rotamer), 7.4-7.3 (m, 1H), 7.2-7.1 (m, 2H), 6.88 (t, 1H,
rotamer), 6.85 (t, 1H, rotamer), 5.29 (m, 1H, rotamer), 5.24 (s, 1H, rotamer), 5.20 (s, 1H,
rotamer), 4.75-4.55 (m, 2H), 4.33 (m, 1H, rotamer), 4.19 (m, 1H, rotamer), 4.15-3.95 (m,
2H, rotamers), 3.88 (s, 3H, rotamer), 3.86 (s, 3H, rotamer), 2.72 (m, 1H, rotamer), 2.56 (m,
1H, rotamer), 2.45-2.25 (m, 2H, rotamers)

30 *C-NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons, mixture of rotamers) o
172.8, 172.6, 172.1, 171.8, 167.8, 167.7, 155.1, 152.3, 152.1
APCI-MS: (M + 1) =499/501 m/z



et her and the

ed. The crude
SE®CVISE)3/@BESLY 8

| H 100711-1 WO D

wasoadded The m xture s extracted twce with diethy
conbi ned ether fracti was dried (Na2SO4) and evapo
product cwgpasabisseed. Yield: 1. 1 g 25 (81%. 'H
7.59 (m 1 H, 7.3-7.2 (m 2H), 4.79 (d, 2H), 2.26 :
*S,,,. n.,054 WO 03/101956 "PCT/ SE03/ 03854 128 (iii)

4- Cyano- 3-f| uor obenzyl net hanesul fonate

2- Fl uor o- 4- hydr oxynet hyl benzonitrile (1.3 g, 8.6 nmpl; see step (ii) above)
was dissolved in 50 nL of CH2Cl2 and cool ed on an ice bath. Triethylam ne
(0.87 g, 8.6 mmol ) and 5 nethanesul fonyl chloride (0.99 g, 8.7 mMmvl) were
added. AfEQaggﬂésging for 1.5 h the reaction m xture was washed with | M

HCl. The organi c phase was dried (Na2SO4) and evaporated. The product
coul d be HhgHQMﬂiﬁ5Eﬂihﬂ@ﬁiﬂﬁ&ﬂﬁﬁﬁtémtgﬁéidﬂ a colourless oil: 1.8 g

(92% . 10 "H NWR (400 MHz, CDC13) 5 7.66 (m 1H), 7.35-7.3 (m 2H), 5.26
(s, 2H), 3.07 (s, 3H (iv) 4-Azidonethyl-2-fluorobenzonitrile To an ice
cool ed sol ution of_ 4-cyano-3-fluorobgnzyl methanesul fonate (1.8 g, 7.9
nmol ;  see step (i9i) aby added sggj um azide (0.80 g, 0.012 nol).
The m xture rreds 1 agd then poured into 200 nL of water
and extracte (i ee " NjrTes Wit 8t her. The conbi ned et hereal phase
—tfied NNg2SO4) and evaporated. The crude
| d be used without further purification. Yield: 1.2 g
(87%. 20 'H 300 MHz, CDC13) S 7.64 (m 1H), 7.25-7.18 (m 2H), 4.47
(s, 2H) V) plonet hyl - 2-f I uor obenzonitrile To a suspensi on of stannous
chl oride &lhydrate 6@0&%{9, 2.4 mol) in 20 nL of acetonitrile under
stirrihg was added thi ophenol (1.07 g, 9.7 mmol) and triethylanine (0.726
g, 7.17 25 mmol ). Thereafter was added a sol ution of

4- azi donmet.hyls2-fl uorobenzonitrile (0.279 g, 1.58 mmol; see step (iv)
above) inhg¥ oo il rile. After 1.5 h, the azide was consuned

and the sa| ébﬂﬂion%ﬁ-lﬂ%ﬁi@%—ﬂ_ﬁ@dbenfbﬁitﬂi1@9(31.9!21&%Mﬁh&@@iﬁ?ﬁri&ﬂylmt(byl% gne
chloride and washed three tinmes with 2M NaOH. _The organi ¢ phase was
ext r act ed024p awol), and tetrakistriphenylphosphine (0.67 g, 0.58 mmol) in 250 of toluene was

10 refluxed under nitrogen overnight. The solvent was evaporated and the residue was flash
chromatographed on silica gel with heptane:CH>Cl; (1:1) to pure CH>Cl,. A colourless oil
was obtained that crystallised. Yield: 3.0 g (82%).

"H NMR (300 MHz, CDCls) § 7.56 (m, 1H), 7.3-7.2 (m, 2H), 6.69 (m, 1H), 5.89 (d, 1H),
15 5.51(d, 1H)

(ii) 2-Fluoro-4-hydroxymethylbenzonitrile

Into a cooled solution (-78°C) of 2-fluoro-4-vinylbenzonitrile (1.3 g, 8.8 mmol; see step (i)
above) in 40 mL of CH,Cl, and 5 mL of methanol was bubbled ozone (50 L/h, 29 g/m3)

20  for 30 min. Argon was subsequently bubbled through to remove excess ozone. Sodium
borohydride (0.67 g, 0.018 mol) was added and the cooling bath was removed. The
mixture was stirred and allowed to react for 1 h. The mixture was evaporated and 2M HCl
was added. The mixture was extracted twice with diethyl ether and the combined ether
fraction was dried (Na,SOy4) and evaporated. The crude product crystallised. Yield: 1.1 g

25 (81%).

'H NMR (300 MHz, CDCls3) 8 7.59 (m, 1H), 7.3-7.2 (m, 2H), 4.79 (d, 2H), 2.26 (t. 1H)
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chloride 30 and then n&e al kaline with 2M NaOH and trad, thiece Silires
wi th met hwbesaoiobd ori de. The organi c phase was dri EDSE oz 4
evaporated to give 0.172 g (72% of the desired sub-title conpound which
coul d be used without purification. 10(3g11-1 WO WO 03/101956 PR/

SPCT/ SE03/ 00854 5 4 129 'H NWR (400 MHz, CDC13) 8 7.58 (m 1H), 7.3-7.2
(m 2H), 3.98 (s, 2H), 1.55-1.35 (broad, 2H) 5 (vi) Boc-Aze- NHCH, - Ph( 3- F,
4-CN) To an ice cool ed solution of Boc-Aze-OH (0.194 g, 0.96 mol) in 5 nL
of DVF was added TBTU (0.50 g, 9.6 nmol). After 30 m n another sol ution,
conpri si ngii}-4-@yanoadrdubipbe?zyl ngdraotsaifpontet rile (0.17 g, 0.81 mmol; see step

g
b d diij thyl ani 0.326. g, 2.53. mmol) in 7 f DWF
wak a0deab SO AR DI RHOGP I B s STOEGE0YER H ROV dlgpved

tenperatu v/ r: a ; @pgj;c idqg ed b
prgBar ati @?OR%F%f%ZEP%%I%@%Qﬁ%%%% ?ggﬁlg%)mlpelr:r éezéé-syﬁﬁl%drgave 0?/237

g (749 omethaeestfonyledilaide-(0i901ge8.dompol) metre addeNIVR fe8 Sixrivkifor CHBO® 8 7. 70

E m |1H)H5 Zeggti@7qx}2ﬁ5tur§er%s%~%h§fgw?tg_lld\'/ba?lE ﬂl@r %r ahic%hgs_e \)3_2155 d?ieﬁ?Ngz@oﬁ I;P,d 2.51
Ph(3-a) (&é@d&%}. “KHR) S5l Irlk St 19be Ot Witk ddl? phffiction. #refd\bf a colourless oil: 1.8 g

Boc- Aze- NHCH2- Ph(3-F, 4-CN) (0.118 g, O. SE4 mol ; fromstep (vi) above) was
di ssol ved(92(%)30 nlL of Et OAc saturated with HC1(g). The reaction was stirred

for 20 mn 20 and evaporated. The resulting dihydrochloride and HATU (0. 152
g, 0.400 mvol) were dissolved in 5 nL of DMF. That sol ution was added to

an i cqy coll sMR @400 MM, DAL (B7.66h( BINTHB2).3 (i) T, S, QHOHB 00.(4GH)g,

0.400 nmmol ; see Exanple 1(viii) above) in 5 nL of DW. The reaction was
stirred overnight at anmbient tenperature. The solvent was evaporated and

t he produ as, : LhiLes jve RPLC with CH3CN. 0.1 M NH4QAc 25
(50: 50). ﬁ%)ew%l bbbl E8 Ao . e 779 of the desired sub-title
conpound. To kh M¥RooEAGoMtnn c€CDIYEhaTB fluorabeoty] mait leemesidfon8te 71.8-g7 76 rimpol;1H) |
7.35-7.1 (m 5H), .6.88 (t, 1H, rotaner .86 (1, 1H, . rotanmer), 5 25-5.1
(m 1H pl XS SHPHED PEYRMAS phiochen o F%%@&? ﬁgo-Bf?owaﬁ) ,’Fha.ﬂséwfﬁaﬁﬁ“ j or
rotangr), odfipf fhdtHen podred thtd8od ML okRhatdin@%xtracted three times with diethyl

ether. The combined ethereal phase was washed five times with water, dried (Na;SO4) and

evaporated. The crude colourless oil could be used without further purification. Yield: 1.2

g (87%).

20 'HNMR (300 MHz, CDCl3) 6 7.64 (m, 1H), 7.25-7.18 (m, 2H), 4.47 (s, 2H)

(v) 4-Aminomethyl-2-fluorobenzonitrile

To a suspension of stannous chloride dihydrate (0.45 g, 2.4 mmol) in 20 mL of acetonitrile
under stirring was added thiophenol (1.07 g, 9.7 mmol) and triethylamine (0.726 g, 7.17

25 mmol). Thereafter was added a solution of 4-azidomethyl-2-fluorobenzonitrile (0.279 g,
1.58 mmol; see step (iv) above) in a few mLs of acetonitrile. After 1.5 h, the azide was
consumed and the solvent was evaporated. The residue was dissolved in methylene
chloride and washed three times with 2M NaOH. The organic phase was extracted twice
with IM HCI. The combined acidic aqueous phase was washed with methylene chloride

30  and then made alkaline with 2M NaOH and extracted three times with methylene chloride.
The organic phase was dried (Na,SO4) and evaporated to give 0.172 g (72%) of the desired

sub-title compound which could be used without purification.



300601.08r), 4.18 (m , major rotamer), 4.07 (m 1H,m nor rotaner), 3.98
(m 1H, mnor rotaner 2.70 (m 1H, m nor rotaner) 53 (m 1H, ngjor
rot anmer) ,w0.02Q009s¢ 1H, major rotaner), 2.16 (m 1 fP I&I?CTIS@DﬂmBS@ 40711
-1 WO WO 03/ 101956 PP/ SPCT/ SE03/008541 5 4 130 (viil)
Ph(3-d ) (5-0CHF2) - (R) CH( OH) C( O) - Aze- Pab(3- F)

Ph(3-d ) (5-0OCHF2) - (R) CH(OH) C( O - Aze- NHCH2- Ph(3-F, 4-CN) (0.130 g, 0.278
nmol ; see step (vii) above) was dissolved in 80 nL of ethanol saturated
with HC1(g). The 5 mixture was allowed to react at roomtenperature

over ni ght The sol vent was evaporated and the residue was re-dissolved in
100 niL of 'HeNMR GO0z, EDEH:)WI .58 (wiSiHY) 7.3Th2 (me2id), B8 (syizhd), AlSboldd t o
proceed sI owl y%ﬁ roomtenperature for two days. The tenperature was

rai sed td 8 the reaction continued for another 3 days. The starting
material was consunmed and the sol vent was evaporated. The product was
purified by preparative RPLC 10 and freeze-dried to give 17 ng (13% of the
title xo;@dubﬂMﬂiﬁh&ﬂi—@H NVR (600 MHz, CD3OD mi xture of

rotanmers 3 7.15-6.7
(m 1H), Eo%lcg C?(’](’ﬁ] gmoﬁHEEOWS I%&é gérf}eg %O% %mL(Onngl\%g?woatson) 4.8
(m 1H  nRided TBINAESO gag& hﬂhdly th&dﬁrmhl\’arﬁﬂ&gs{)lutlén @o&pa&ngm 4H), 2.69 15
(m 1H, mnor rotaner), m é rotaner), 2.28 (m. 1H, major

rot aner), armnqmethdlrﬁ fmqrotmnﬁ@%ltrrl%f%}?eg )0-8 maplysee stgpyvizbevalRd( 100 Mz:

f?go? 1 5&?‘%4“89%% @@ﬁ%%@@?%“x@%ﬁ@%a@%@@ %é?%&ﬁ% S " 20

Exoanph(ﬁ 3D lutRIn(vBasGtixe8 -oLeiF) al e @HE Db auD). -ThesoRain(Wastevdpdtpted@Gné ti® fV NH
N~ NH2
product was purified by preparative RPLC using CH;CN:0.1M NH4OAc (50:50). Freeze-

drying gave 0.237 g (74%) of the desired sub-title compound.

'H NMR (300 MHz, CD;0D) § 7.70 (m, 1H), 7.35-7.25 (m, 2H), 4.65-4.35 (m, 3H), 4.0-
s 3.85 (m, 2H), 2.51 (m, 1H), 2.19 (m, 1H), 1.40 (s, 9H)

(vii) Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(0O)-Aze-NHCH,-Ph(3-F, 4-CN)
Boc-Aze-NHCH,-Ph(3-F, 4-CN) (0.118 g, 0.354 mmol; from step (vi) above) was
dissolved in 30 mL of EtOAc saturated with HCI(g). The reaction was stirred for 20 min

20 and evaporated. The resulting dihydrochloride and HATU (0.152 g, 0.400 mmol) were
dissolved in 5 mL of DMF. That solution was added to an ice cooled solution of Ph(3-
C1)(5-OCHF,)-(R)CH(OH)C(O)OH (0.101 g, 0.400 mmol; see Example 1(viii) above) in 5
mL of DMF. The reaction was stirred overnight at ambient temperature. The solvent was
evaporated and the product was purified by preparative RPLC with CH;CN:0.1M NH4OAc

25 (50:50). Freeze-drying gave 0.130 g (77%) of the desired sub-title compound.

'H NMR (500 MHz, CDsOD mixture of rotamers) § 7.7-7.6 (m, 1H), 7.35-7.1 (m, SH),
6.88 (t, 1H, rotamer), 6.86 (t, 1H, rotamer), 5.25-5.1 (m, 1H plus minor rotamer from the
following proton), 4.80 (m, 1H, major rotamer), 4.6-4.4 (m, 2H), 4.36 (m, 1H, major

30  rotamer), 4.18 (m, 1H, major rotamer), 4.07 (m, 1H, minor rotamer), 3.98 (m, 1H, minor
rotamer), 2.70 (m, 1H, minor rotamer), 2.53 (m, 1H, major rotamer), 2.29 (m, 1H, major

rotamer), 2.16 (m, 1H, minor rotamer)
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(i) 2,6-Dif|uoro-41(rr’ sy ulfin 1)y (nmethylthio)ne | | benzonitrile

( Vet hyl suwbioaghiogeret hyl t hi o) net hane (7.26g, 0.0584 np év&rsTmmsmjssecﬁ ifh
100 nmL of dry THE under argon and was cooled to -78C. Butyllithiumin
hexane (16 nL 1.6M 0.0256 nol) was addgd dropwi se with stirring. The

m xture was stirred for 15 mn. Meanwhile, a 5 solution of
3,4,5-trifluorobenzonitrile (4.0 g, 0.025 mmol) in 100 nL of dry THE was
cooled to -78C under argon and the fornmer solution was added through a
cannula to the latter solution over a period of 35 mn. After 30 mn, the
cool i ng baitih RRS-Ceifo@EH R CH{OR)CHR)-Aeaftb(@)had reached room
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2,6-Difl u@ﬁ@dlﬂ)‘vxfeﬁrtggl'&@&i 918y 4tlr8or @emperature for two days. The temperature was
2,6-Difluoro-4[ (net hyl sul finyl) (nmethylthio)methyl]benzonitrile (2.17 g,

8. 32 nml raisséeo SFCeqnd(thy regbomyoniiagediios saetherd daysodhaptagingmpptengidv®d. 5 nl of
concentrated sulfuric aci - 1 :
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Ext r agd i oghdtfideee dtibaesgive 1 nig @A¢%)fobtHeatktoatpdundes toHDiAvedlt. et her eal phase
was washed tw ce with agueous sodi um bi carbonate and with brine, dried 25
(Na2SO4) and evaporated. Yield: 1.36 g (98% . The position of the fornyl
group wasi josheg) NVRe LgNe 6508 hhaf buor spat ed) car bons
at 162.7 &)ﬁ]ﬁielgﬁédbl te ’étbﬁéﬁg‘gpect é)?j-mg%rﬁu%r??ng pat?’(ern veifth tvvg coug)l i ng
const ant s7.25-7tlhen, @H)e7.1646. 260, HE), 4126-561 @n, HE plus speat roteahey of therfeBpeomgi ng t o
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15 (m, 1H, minor rotamer), 2.56 (m, 1H, major rotamer), 2.28 (m, 1H, major rotamer), 2.14

(m, 1H, minor rotamer), 1.90 (s, 3H)

BC.NMR (100 MHz; CD30D): (carbonyl and/or amidine carbons, mixture of rotamers) )
180.6, 173.4, 173.1, 172.9, 164.5, 162.3, 159.8

APCI-MS: (M + 1) = 485/487 m/z

20

Example 39
Ph(3-C1)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(2,6-diF)
0] F
TN v NH
HO
N
o ",
F

Cl OCHF,

25



(i idoh1-2w0- Di f1 uor o- 4- hydr oxymet hyl benzonitrile 100711-1 WO WO 03/101956
f RSEPCT/ SE03/ 008545 132" 2,6-Difl uoro-4-fornyl Etm3vel (NLB3G 4,

8. 13 ol wosisaosep (i) above) was di ssolved in ofrCmsEhZOIBE4 and
cool ed on an ice bath. Sodi um borohydride (0.307 g, 8.12 mmol) was added
in portions with stirring and the reactjygn was |left for 65 mn. The sol vent
was evaporated and the residue was partitioned between di ethyl ether and
aqueous sodium 5 bi carbonate. The ethereal |ayer was washed with nore
agueous S@g?\érﬁlﬁugﬁfﬁ)ﬁ W uyls%%vl%&Eﬂ?}thlgfmﬁgylﬁﬂ\éﬁgﬁ}leand evapor ated. The
crude pro Staf soon and could be used wt hout further
purificat {Mahymuéﬂngl1)(met1ayut1golrﬁﬂ%ne (7 R6 ANFO {840 00l)Mas d@m&&) ing 0D.12Y4 of dry 2H) ,

4. 81 2.10 (b d, 4- 2,6-dif
e hanesuf Hbipadle sretmand ws Sled 28io B RS & iihd (IBHLYEE M 0256
2, 6-di | ugppr ﬂas%gé@&ﬁbwmmﬂir%%t The ﬁm(t&feaéasgmrzd% Rl Mdmwige, step

(|||) above) and net hanesul f onyl | ori de .93 g, 81 mol) in 60 L of
met hy| enesadtticr éfced \ﬁfasﬂacmbdmomteler(ﬁ' DM@@S @m@illglom afdoy YHK was

stirring. After ture ce.wWth HCl and
once wi ¢ e Taits Bier Regaty @mwaﬁﬁfoat“@a St M e Lsed
VéADE?g;Jt bf f#t%%k%?ur%%rdvfef Qg&'l&pof s I%irfj Ather@b rﬁm %ollr?é)l))atﬁ\xuy%rﬁ@’\gg alvkiz,

4- Azi domewhgnt th2 réactioh Iha@r@bmmnmtpmperamremtma@rpeur@fi 1nto 400mL0f water. The

4- cyano- 2 di f | uor obe nmet hanesul f onate (1. ee step
G v abov B Ygetan 200 M B ansrea iR vinet bk eyl R and 20
nL of |PVFdie#] ¥@ér. SHtiel dodtbimdd st PhhRIPANAdsHEE wak evatdrgtitied (NeSOSsmlt ant was
subsequent |y poured into 200 mL of water and extracted three tinmes with

di et hyl eeve@prateheYiglshBided08her eal phase was washed five times with

wat er, dried (Na2SO4) and evaporated. A small sanple was evaporated for
NMR pur poses and the product crystallised. The rest was evaporated

caut i ous| Y BIMR 0800 MHZ, ICDEUIEE B4 28 i) @5y, 50(1 (sJ (IiH( tiseroetdrg @ldlys,1LI26 g) was

assuned to be 30 al nost %antl tative base VR and anal ytical HPLC. 'H
'NVR (400 firpterommor 3)885s,Ahdgligsigromey), 2.2 @63’(13&3%1‘4}3”?%%_‘?

15 diasteromer), 2.34 (s, 3H, diasteromer), 1.72 (broad, 1H)

(i1) 2,6-Difluoro-4-formylbenzonitrile

20  2,6-Difluoro-4[(methylsulfinyl)(methylthio)methyl]benzonitrile (2.17 g, 8.32 mmol; see
step (i) above) was dissolved in 90 mL of THF and 3.5 mL of concentrated sulfuric acid
was added. The mixture was left at room temperature for 3 days and subsequently poured
into 450 mL of water. Extraction three times with EtOAc followed and the combined
ethereal phase was washed twice with aqueous sodium bicarbonate and with brine, dried

25 (NapSO,) and evaporated. Yield: 1.36 g (98%). The position of the formyl group was
established by '’C NMR. The signal from the fluorinated carbons at 162.7 ppm exhibited
the expected coupling pattern with two coupling constants in the order of 260 Hz and 6.3

Hz respectively corresponding to an ipso and a meta coupling from the fluorine atoms.

3 'HNMR (400 MHz, CDCly) § 10.35 (s, 1H), 7.33 (m, 2H)

(iii) 2,6-Difluoro-4-hydroxymethylbenzonitrile



WO 0a1-100956 PCT/ S E i 3U085U4d 54 133 (vi
4- Am nonet hyl - 2, 6- di f I\@gr obenzonitrile This reacti
accor ¢i ngwoestimwser ocedur e described in J. Chem @C PC(FZS@:QQMS%SZQ To
a suspension of 520 ng of 10% Pd/ C (50% noi sture) in 20 nL of water 5 was
added a sol ution of sodium borohydride (#.834 g, 0.0221 nol) in 20 nL of
wat er. Sone gas evolution resulted. 4-Azidonethyl-2,6-difluorobenzonitrile
(1.26 g, 6.49 mmol; see step (v) above) was dissolved in 50 nL of THE and
added to iC oMA Ras Bisgdivedanas
stirred f%:&%ﬂﬁﬁ?&h!g?@}%ﬁﬂz%gﬁ“lﬁ{??g @1?%&%1 éle% Steggu%gbryeyt hse m xture was
filtered 2hnmiughm@bhndlend Thaedeh an a:e\hash Spmsmmhwrudol(@m@gmﬁéi%mnmm t he

nbi ned h hed wth EtOA b
akal i ne WA PSS RBORITERE P AL G Lot e RO RBE AT e el TEB v
fol | oned oldi&i arﬁQH@te@ﬁﬂleWe@Ep@ftﬁloﬂé@ﬁ&w\é@fﬁdlﬂﬁl?haﬂewnﬁthm@dﬁrsodldfri ed

(Na2SO4) and evaporated. Yield 0. 87 809 5 "H NWR % 00 MHz, CDC13) 5
7.20 (m bidprbogates The ethergpl layexgzg_as(vbzpsbggwumq)ore pqyeops sodium icarbonate and

6-Di fl uor f

4 am nomebigs S5eS UGSV ERLRRBESRE, TRER RN RS oRELRR 8T
above) Waﬁsedlﬁlﬂﬂiut/ﬁdtheﬂp&@ﬁdﬁho@f YTHE la2tdg 00%)er t - butyl di carbonate (1.14 g
, 5.22 mol) 20 in 10 nL of THE was added. The m xture was stirred for 3.5
h. The THE was evaporated and the residue was partitioned between water and
Et OAc. L I91BRS HC and wat er,
dried (Nagégi\?ﬁ %@g&@@ﬁ;@gﬂ&%ﬁﬁ? (%:o dzwgté&gg%dﬁ%thout further
purifijeation. Yi eId 1.38 g (99%. 25 "H NWR (300 MHz, CDC13) 8 7.21
(m2H), 4.95 (broad, 1H), 4.43 (broad, 2H), 1.52 (s, 9H) (viii)

Boc- Pab(2,6-di F) (OH) A m xture of

2,6-di fluoro-4-tert-but oxycar bonyl am nonet hyl benzonitrile (1.38 g, 5.16 30
nmol ; see step (vii) above) hydroxyl am ne hydrochl oride (1.08 g, 0.0155
mol ) and (ivy4-€lyhyo-3 ' ] bEY RHonatt) in 20 niL of ethanol was

] )
stirred a roomte ure e sol the
resi due Wig aBé“reﬁoP '88t \R/é&;]d%?ré)r“ gt (go’i%efﬁﬁlgin% “&éﬁl%% 8%35@9
SLC_ / 1§E0§4ecﬁ%‘ﬂu)51bﬂve)]a%ﬂ methanesulfonyl chloride (0.93 g, 8.1 mmol) in 60 mL of
methylene chloride was added triethylamine (0.81 g, 8.1 mmol) with stirring. After 3 h at

arri ed out

0°C, the mixture was washed twice with IM HCI and once with water, dried (Na;SO,) and

evaporated. The product could be used without further purification. Yield: 1.61 g (89%).
20 'HNMR (300 MHz, CDCl3) § 7.29 (m, 2H), 5.33 (s, 2H), 3.07 (s, 3H)

(v) 4-Azidomethyl-2,6-difluorobenzonitrile

A mixture of 4-cyano-2,6-difluorobenzyl methanesulfonate (1.61 g, 6.51 mmol; see step
(iv) above) and sodium azide (0.72 g, 0.0111 mol) in 10 mL of water and 20 mL of DMF
25 was stirred at room temperature overnight. The resultant was subsequently poured into
200 mL of water and extracted three times with diethyl ether. The combined ethereal phase
was washed five times with water, dried (Na,SO,) and evaporated. A small sample was
evaporated for NMR purposes and the product crystallised. The rest was evaporated
cautiously but not until complete dryness. Yield (theoretically 1.26 g) was assumed to be

30  almost quantitative based on NMR and analytical HPLC.

'H NMR (400 MHz, CDCl3) § 7.29 (m, 2H), 4.46 (s, 2H)



metobyl-ewe chlori de. Thg organic |ayer was washed with water, dried (Na2SO4)
and evaporated. The duct could be used w thout fu er purification.
Yield:- 1.Ww80g1®20). 'H NVR (500 MHz, CD3OD) S 7.14 m-rlzggr/snoﬂmt{f%r galij
Hy, 4.84 (broad, 2H), 4.40 5 (broad, 2H), 1.43 (s,

Boc-Pab(2, 6-di F) x HOAc This reaction way carried out according to the
procedure described by Judkins et al, Synth. Comm (1998) 4351.
Boc-Pab(2,6-diF)(OH) (1.32 g, 4.37 nol; see step (viii) above), 10 acetic
anhydride (0.477 g, 4.68 nmmol) and 442 ng of 10% Pd/ C (50% noi sture) in 100
mL of acetic acid was hydrogenated at 5 atm pressure for 3.5 h. The m xture

was fil te(r\e)d - Amnimomgth yCA1.6-Hdluorobeseehitild h et hanol and evaporated. The
resi due freeze-dried from acetonitril e nd ,wat. an fe dr s of
et hanol . reAgHOR Map éarﬁ‘FQG’HH‘CCBW%‘)Bé W?Sﬁﬂﬁ?d ‘I“ij tcﬁé ' cati on.

Yield: O. (]1999) 912(89910@61 su%?ens%n%ﬂ)%@é)ow P@@S@@% Rofsude) Mo rgt')of wﬁte34 (s,
2H), 1.90 (x) Boc-Pab(2,6-di F)(Teoc) To a sol ution

of Bocs Paw@szaosiedml%plwtxoh{@&eoc(xnm%r@ydadea@ $atog. 0. Q;?été rmlépl 30 mL odlyees) in 100

20 L of S 20kl el ) KSRGS A ILORLMHAIL L AE L Who gl
car bonat eseektep{vPabdlePWaddi®diyed i S8Gnrbf THF amtaedemahea@t;ieduﬁmamm over 5
mn. The m xture was stirred overnight. The THE was eva(ls)orat ed and t he

lreS| due weisicplpti qviep hemibeT hfo @ twest s stiFrgd ferthiys veliceeadisr &9 mleof 2M&IClaqueous
|
mgger%‘”am;s%&(%dc{%@m gg t% oFE WhY f‘%t@#‘edgmog%%%hén%%%n&% @%?@%%ﬂ aphase

aqueous so I'carbonate, dri nd

evapoiat e@ateFhibihe combingdtaquecap pitaserwBiwashed gieh BEiOAb ahé pitaoqiektl QAade 2/ 1
gave 1.71

73% of d. 'H NWR (400 MHz, CDCL
30 4 oraifnsaun 2Nl ErBRa rosmes v stimely (g shioge Mloyeduad iy

1.11
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g, 2.35 n@rﬁVg(S%)step (x) above) was dissolved in 50 nL
15 'HNMR (400 MHz, CDCl3) § 7.20 (m, 2H), 3.96 (s, 2H), 1.51 (broad, 2H)

(vii) 2,6-Difluoro-4-tert-butoxycarbonylaminomethylbenzonitrile

A solution of 4-aminomethyl-2,6-difluorobenzonitrile (0.876 g, 5.21 mmol; see step (vi)
above) was dissolved in 50 mL of THF and di-tert-butyl dicarbonate (1.14 g, 5.22 mmol)

20 in 10 mL of THF was added. The mixture was stirred for 3.5 h. The THF was evaporated
and the residue was partitioned between water and EtOAc. The organic léyer was washed
three times with 0.5 M HCI and water, dried (Na;SOy4) and evaporated. The product could
be used without further purification. Yield: 1.38 g (99%).

35 '"HNMR (300 MHz, CDCls3) § 7.21 (m,2H), 4.95 (broad, 1H), 4.43 (broad, 2H), 1.52 (s,
9H)

(viii) Boc-Pab(2.6-diF)(OH)
A mixture of 2,6-difluoro-4-tert-butoxycarbonylaminomethylbenzonitrile (1.38 g, 5.16

30 mmol; see step (vii) above), hydroxylamine hydrochloride (1.08 g, 0.0155 mol) and
triethylamine (1.57 g, 0.0155 mol) in 20 mL of ethanol was stirred at room temperature for

36 h. The solvent was evaporated and the residue was partitioned between water and



of jofti OAwosat urated witf HC1(g). The mixture was left f 10 min.,
evaporated and dissolged in 18 nL of DMF, and then cq@ ed on an ice bath.
Boc- Aze- OMO(03/14B86 g, 2.24 mmol ), PyBOP (1.24 g, 2. [PcTamds/bess Byl

di i sopropyl ethyl amne (1.158 g, 8.96 5 mmol) were added. The reaction

m xture was stirred for 2 h and then pogged into 350 nL of water and
extracted three tines wwth Et OAc. The conbi ned organi ¢ phase was washed
with brine, dried (Na2SO4) and evaporated. Flash chromatography on silica
gel with ?ﬁgfeﬂg‘éhl%}x%cTﬁé-o%hmgq%%r %a@%&s&d(v%%a@f drike (NQ O&Qnd?o”pound
1o "H NWR 2H) , 5 (m 3 (m 2H,
3.87 (m évdporated, 72he(pmoduct #duld e 4®dz~®o(um‘urm purlfiQﬁGO(lelﬁéd-l)l 431g M%))m 2H) ,
0.05 (s, 9H) (xii) Ph(3-d)(5-0CHF2)-(R CH(OH) C(O) - Aze-Pab( 2, 6-di F) (Teoc)
Boc- Aze- Pab( 2, 6-di F) (Teoc) (0.256 g, 0.500 mmol; see step (xi) above) was
di ssol ved'y NMR p56OMHz, 0D,6DPBT. ﬁﬁ(wrzat{)em9\7\n(|§rbad4@mg<) 84 Treadriokhus eowas | ef t
for 10 mn. and evaporated and dissolved in 5 nL of DWF.

Ph(3-d) (®r@dHRH).-1(43 GHRIEH) C(O) OH (0.120 g, 0.475 nmmol; see Exanple
1(viii) above), PyBOD (0.263 g, 0.498 nmol) and lastly diisopropyl et hyl
amne (0.245 g, 1.89 mmol were added. The reaction m xture was stirred for
2 h and tfen D@lPraBQ,G 8iF) x350A6L of water and extracted three tinmes with

Et OAc. The 20 conbi ned organl ¢ phase was washed with q%h{] dried )én 2SM4)
and evapoFhi &Rction wahcargind BeACERFAEIBHY tempresqdursdesenibeg iy ugkinne! ¢ad ¥ 184 ¢

60% of ghe d MR (A0 t
o gme@g’? SESoREAS B &Clr#db R gtém?}n% 2 ‘?H 25 meS?”%&@?Z%W@‘ 27 (m
1H MO aceit anteydride 70.277 g,14.68mnRH) andsi420ng bf 10%LPAIR] % rmoisaere) in, 1006. 86 ( t ,

1H, t t
"ot amer) M Gee i i o RreT ST dhaym P fp3 1, TRETGF ot nEfered
4.6-4.45 §Myohidelitét 'rl%?ecf With dAandTBh@ 'évaﬂo%t@drqrh}: reddiddvdsree2étried frbsh (M 1H,

maj or rotane 4.0 1H, mnor rotaner), 3.95 (m 1H, m nor rotaner),
2.62 (m ébH;onmltmandthanmd)qfcw d¢8p8((vﬁethl_alﬂol nﬂ}emubftékaqmlyct cquld be 8eed(m 1H,

nmaj or rota m , 1.07 2 0. 07 9
(XJI i) Ph\(’gﬁ‘l‘:? ﬂ‘%"%@éﬂ‘}“%@’tﬁ@%-g &) A%8- Pab( 2, gn di F)H) 100711-(1mv\o H)V\D
03/ 101956 P ML SEPCT/ SE03/ 00854 5 4 136

Ph(3- Q) (5- OCHF2 CH O).- Aze- Pab(2, 6-di F) (T
sec(a )(HNMR(ZOO(NRHZ &OH%)CS 5743 (m, 2?{)(434 (5.2 (19600((:5)3 4%9(5 9H)

127 mol ;

(x) Boc-Pab(2.6-diF)(Teoc)
To a solution of Boc-Pab(2,6-diF) x HOAc (1.56 g, 5.49 mmol; see step (ix) above) in 100

20 mL of THF and 1 mL of water was added 2-(trimethylsilyl)ethyl p-nitrophenyl carbonate
(1.67 g, 5.89 mmol). A solution of potassium carbonate (1.57 g, 0.0114 mol) in 20 mL of
water was added dropwise over 5 min. The mixture was stirred overnight. The THF was
evaporated and the residue was partitioned between water and methylene chloride. The
aqueous layer was extracted with methylene chloride and the combined organic phase was

25 washed twice with aqueous sodium bicarbonate, dried (Na,SO4) and evaporated. Flash
chromatography on silica gel with heptane/EtOAc = 2/1 gave 1.71 g (73%) of pure

compound.

'H NMR (400 MHz, CDCl3) 8 7.43 (m, 2H), 4.97 (broad, 1H), 4.41 (broad, 2H), 4.24 (m,
30 2H), 1.41 (s, 9H), 1.11 (m, 2H), 0.06 (s, 9H)

(xi) Boc-Aze-Pab(2,6-diF)(Teoc)




stepi(-xwD) above) was dissolved in 0.5 nL of methyl eng chloride and cool ed
on an ice bath. TFA m.) was added and the reactloi/wis left for 75 mn.
The TFA va® oamapss ated and the residue was freeze ?-ﬂj ICOTRROE0(BE4 n&
acetonitrile. The crude product was purified 5 by p eQ) AEi b1 oL
CH3CN: 0. 1M NH4OAc (35:65) to produce 3938y (55% of the title conpound as
Its HOAc salt, purity: 99% 'H NWR (400 MHz, CD3OD m xture of rotaners) 8
7.5-7.4 (m 2H), 7.32 (m 1 H ngjor rotaner), 7.28 (m 1H, m nor
rotaner), gde- ?aﬂ(zls &m(ﬁ%b&) @ 0@@ g(2.35 HitholMeeQfep! (R) @BE) waddi8I¥dd, in SOGnIyi nor
rotamer), 5.1 Mlj—[ rotanmer), 5.14 (m 1 H mnor rotamer), 5.07
(s, 1 H, aﬁEt@rAqmnamd)mt @ReX rﬁhelrmxmfamﬁ lefofoa @ min., avapgratedamd( m  2H) |

4.30 (
m nor T otéﬁ%’rl?%]‘ léénf(? ﬂ? B?i}) a“%the&cgmreggo 3&39@@5'6%8%%%'9—11{ (614%53 (jr% ;rrgr)
2.48 (m Hah'xol)"f"F’JyBOPf(Qtﬁf’gBQ)&S mal aﬁmasmwdug@rmlemﬂta&mm 1B.HB.gM 1H,

m nor rotanmer), 1.89 (s, 3H 1s 13C-NWR (75 MHz . (car.bonyl and/ or
am di e c@ﬁmbh‘gerer?ﬂﬁﬁichr@ledﬁaqﬂwa%%‘) wgs stirpefl for Qhﬁrdzhenmr@ intpsH0gnl160. 4

APCl -
Ph(3- 0 )(gVI ‘t‘iﬁﬁ@}d—"‘ﬁg{%ﬁf?%m’@f Xzﬁﬁg@ﬁ‘?zq@ g%ﬁ”{’%ﬁ% ganig plsevas washed o\
Eﬁ( / CIN) E\Hiih bAn& driediN2,904) and evaporated. Flash chromatography on silica gel with

3- 5- OCHF2 (R)CH(C]—I)&% 2, 6-diF ,.Jeoc) 25 A m xture of
Ph( 3- O ) (E=peneiEEDACH] Byears %@@ﬁ&%d@lfafiﬁ%"%‘ (64 my, 0.099 mol;
see Exanpl e 39(xii) above) and O-nethyl hydroxyl am ne hydr ochl ori de (50 ny,

100711-1 WO WD 03/ 101956 PC?/ SEPCT/ SE03/00854 5 4 137 0.60 mmll) in 4
L of i|acettbNMRIi(5@0 Mk, EEXIOd 46 HO.CH)o#.65-45 (id)s 6123 éms 2Hx3.87 (m, TH)

3.74 (m, 1H), 2.45-2.3 (m, 2H), 1.40 (s, 9H), 1.10 (m, 2H), 0.05 (s, 9H)

(xii) Ph(3-CI)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(Teoc)
Boc-Aze-Pab(2,6-diF)(Teoc) (0.256 g, 0.500 mmol; see step (xi) above) was dissolved in

15 20 mL of EtOAc saturated with HCI(g). The mixture was left for 10 min. and evaporated
and dissolved in 5 mL of DMF. Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)OH (0.120 g, 0.475
mmol; see Example 1(viii) above), PyBOP (0.263 g, 0.498 mmol) and lastly
diisopropylethyl amine (0.245 g, 1.89 mmol were added. The reaction mixture was stirred
for 2 h and then poured into 350 mL of water and extracted three times with EtOAc. The

20 combined organic phase was washed with brine, dried (Na;SOy) and evaporated. Flash
chromafography on silica gel with EtOAc gave 0.184 g (60%) of the desired sub-title

compound.

'H NMR (400 MHz, CD;0D, mixture of rotamers) 6 7.55-7.45 (m, 2H), 7.32 (m, 1H,

25 major rotamer), 7.27 (m, 1H, minor rotamer), 7.2-7.1 (m, 2H), 6.90 (t, IH, major rotamer),
6.86 (t, 1H, minor rotamer), 5.15 (s, 1H,major rotamer), 5.12 (m, 1H, minor rotamer), 5.06
(s, 1H, minor rotamer), 4.72 (m, 1H, major rotamer), 4.6-4.45 (m, 2H), 4.30 (m, 1H, major
rotamer), 4.24 (m, 2H), 4.13 (m, 1H, major rotamer), 4.04 (m, 1H, minor rotamer), 3.95
(m, 1H, minor rotamer), 2.62 (m, 1H, minor rotamer), 2.48 (m, 1H, major rotamer), 2.22

30 (m, 1H, major rotamer), 2.10 (m, 1H, minor rotamer), 1.07 (m, 2H), 0.07 (m, 9H)

(xiii) Ph(3-C)(5-OCHF»)-(R)CH(OH)C(O)-Aze-Pab(2.6-diF)




evapar-atved and the resigdue was partitioned between r and Et QAc. The
aqueous | ayer was exl&ct ed twice with Et QAc and th nbi ned or ganic
phase -waswoasheswi th water, dried (Na2SO4) and ev pdT/SEhpogssob Uit t
could be used without further purification. 5 Yield: 58 nmg (87%. 'H NWR
(400 MHz, CDC13) b 7.90 (bt, 1H), 7.46 13® 1H), 7.25-6.95 (m 5H), 6.51, t,
1H, 4.88 (s, 1H), 4.83 (m 1H), 4.6-4.5 (m 2H), 4.4-3.9 (m 4H), 3.95
(s, 3H, 363(m 1H, 2.67 (m 1H), 2.38 (m 1H), 1.87 (broad, 1H), 0.98
(m 2H), (81 127 mmol, see

ot s (B OCH@ O?Hrgi{ké%u{& ))C(O) -Aze- Pab526d1F)l__(Tec62/E mg, 0.

Ph( 3 c ) (5emﬁ92pe(ﬁmm@asp1®eonm§mlpam@thmem si)lemimanrbmjed(csearwge bghose

bath and CFRSRa s gL ind B SRS e prh by pe T R BERE A0Y, G0

di ssol vedpi Redil@ACas fTdege afi8@itbfm whed AMaketdmisridaTRe drideipegiugd Whs perifeaus
sodi um carbonate and water, dried (Na2SO4) and evaporated. The resi due was

freezes drbyprepareyaBPEE vaifiCHENEh MINHO Ao (35 6 taprodycqy o (55%) ehiket i t1 e

conpound. rit 4% CDC13) S 7.95 (bt, 1 7.2-7.1
4H)nrp 6. 911 %Aq%ungésgékﬁ%éﬁ%%%% (s, ), H, 4. Lo s, 7?)(m 3H) | (m
46445(m 2H), 4.29 (broad, , 4.09 (m | H, 3.89 (s, 3H), 3.69 (m

2. 64, 1.85 (bro
(car bonyl éﬁéﬂ%@%%@%@%ﬁ%‘)re@f i"fﬁmﬁrs) g%é FEQ'(TSQ_LH &&%}Oq%ﬁ ‘RVIC-?Cls) =

5355 g A i R 5 S O S e 1
HO N Go NHRinoF rot&ineCHE2R (s, 1H, major rotamer), 5.14 (m, 1H, minor rotamer) 5.07 (s, 1H,

minor rotamer), 4.72 (m, 1H, major rotamer), 4.65-4.45 (m, 2H), 4.30 (m, 1H, major

rotamer), 4.16 (m, 1H, major rotamer), 4.03 (m, 1H, minor rotamer), 3.95 (m, 1H, minor

rotamer), 2.63 (m, 1H, minor rotamer), 2.48 (m, 1H, major rotamer), 2.21 (m, 1H, major

rotamer), 2.07 (m, 1H, minor rotamer), 1.89 (s, 3H)

s C-NMR (75 MHz; CD;0D): (carbonyl and/or amidine carbons, mixture of rotamers) &
171.9,171.2, 165.0, 162.8, 160.4
APCI-MS: (M + 1) = 503/505 m/z.

Example 40
20 Ph(3-CI)(5-OCHF;)-(R)YCH(OH)C(O)-Aze-Pab(2,6-diF)(OMe)

F

@)
Q \—H —OMe

N\
NH,

o OCHF,

(i) Ph(3-C)(5-OCHF,)-(R)CH(OH)C(0O)-Aze-Pab(2,6-diF)(OMe.Teoc)
25 A mixture of Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(Teoc) (64 mg, 0.099
mmol; see Example 39(xii) above) and O-methy! hydroxylamine hydrochloride (50 mg,




(1 Jood1-5wBi f | uor o- 4 ( yl sul finyl) (methylthio)nethyl Lbenzonitrile

(Methyl sul finyl)(nmeth hi o) met hane (3.16 g, 0.0255 was dissolved in
50 nl -of WoW3/16195HE under argon and then cool ed to .SfB(l’tr;lebi/odsBu&
hexane (16 nL 1.6M 0.0256 nol) was added dropwise with stirring. The

m xture was stirred for 15 mn. Meanwhilzg a solution of
2,4,5-trifluorobenzonitrile (2.0 g; 0.013 nol) in 50 nm. of dry THE was
cooled to -78C under argon and the former solution was added through a
cannul a £ 9b ffinbifid £l SPAIIRMW R hediR Gl 10 RF 33 T BIvedl bay 30 mn, the
cool i ng bat removed an e reacti on had reached room

t enper at ugvapbiatatamdpbel residiue mas pafidiontd bitweet eater aEEDHE. Tiesaiqeeapdayred and

t he renmai ni ng aqueous | aye s extracted three tines with dieth et her.
The conbi WEtFREREA ks nEOSE aHibe Gomhms Oin e E e i e
evapor at €ffjeq (m s6 )'—éﬂ@ e%;%éﬁ@& ‘?B@ﬁ&@ﬁ’ctfceul@!r&éﬁké’d kﬁtﬁ@ut@ﬂﬁh&mﬂcﬁﬁmused as
such in the next step. Yie 15 "H NMR (500 MHz, CDC13) 5

7.51- 75 44Y{ed: SBI-rlng(rSa]%) di astereoner) 7 39 (dd, 1H, m nor diastereoner),
5.00 (s, 1 H mnor diastereoner), 4.92 (s, 1 H, nmgjor diastereoner), 2.59

(s, 3H, mnor diastereoner), 2.56 (s, 1H, major diastereoner), 2.46 (s,
1H, m nor 'y fiMR {(SICERIFE, TDA,Y407. 96(bt1ﬂ|{) mapGm, dHA ST E3-695%Mm) 5BY &(3 1, }, 1H),
2,5-Difluoro-4-fornyl benzonitril

2,5-Difl u@B&(ﬂ[lﬁMng@[@ullfl) Aﬁ&é&@t BED. tet-d Prer HW]%%@@%H% P43, A1, g,
0.0

of ichgg% Hélﬁl fur{ﬂlc‘:’)la g’\ég&ag@d;c]gigcsi&%%ﬁdz}hxt ur &7wa Or e;r'lt-lEa?mrjong ?

t enpenat ure for 6 days and subsequently poured 25 into 500 nL of water.
Extractlonthreetlrres W|th dlethl etherfollo_ and the conbi ned
et her eal 2GS HE ) -(FdCBLQ e 042, i ed (Na2SO4) and

evapor at o r . |
Using hep 43?2&5&@“?‘? 9?@% Lyt '%%‘?‘*’ib{% déﬁb%v%‘”&iﬁolé?emp%ﬁm

* PCT/ SEOBs(e@@Wﬂ) above)3Las dissdlvgd (16F WL of THEA prsiedi aprandée btk afidaligedpooup was
est abl i shed by f C NVR. The rbon si uori nat ed
car bons a‘tea‘itéBr ﬂg‘ iré:ﬁf‘ wag %‘?ﬁ%@fﬁd\f‘@ayﬁhe\/\ﬁ?‘ %g’lﬁfﬂﬁéﬁd;mr%{?g‘ ngjlh © QEM%t s,
whi ch & heyyuaphdy RS 1€ WithfaghBhs s0di catb iR dnd a8 edidd (N0 3-and

evaporated. The residue was freeze-dried from water and acetonitrile to give 42 mg (92%)

of the title compound. Purity: 94%.

'H NMR (300 MHz, CDCls) § 7.95 (bt, 1H), 7.2-7.1 (m, 4H), 6.99 (m, 1H), 6.52 (t, 1H),
20  4.88 (s, 1H), 4.85-4.75 (m, 3H), 4.6-4.45 (m, 2H), 4.29 (broad, 1H), 4.09 (m, 1H), 3.89 (s,

3H), 3.69 (m, 1H), 2.64 (m, 1H), 2.38 (m, 1H), 1.85 (broad, 1H)

BBC-NMR (100 MHz; CDCl5): (carbonyl and/or amidine carbons) & 172.1, 169.8, 151.9

APCI-MS: M + 1) =533/535 m/z

25 Example 41
Ph(3-Cl1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,5-diF)




posufii-omo 5 "H NVR (3 MHz, CDC13) 6 10.36 (d, 1H), 72 (dd, 1H), 7.54
(dd, 1H) (iii) 2,5-Dwgpuoro-4-hydroxynet hyl benzonit - . -
575 Di-f | (Wo®34ess Nyl benzonitrile (3.60 g, 0.0215 Jeecsisepsigissy Rbve)
was dissolved to in 50 nL of nethanol and cooled on an ice bath. Sodi um
bor ohydride (0.815 g, 0.0215 nol) was @@dded in portions with stirring and
the reaction was |left for 45 min. Water (300 nL) was added and thereafter
carefully 2M HC1 was added until an acidic pH was attained. The m xture
was extracted three thps wi th giethyl ether, and the conbined ethereal

g ) and evaporated. The crude
pr oduct cryﬁltdal i ged 15: so sed wi thout further
purificatio 'E;ig. g ( WR (300 MHz, CDC13) 6 7.45 (dd, 1H)

7.30 (dd, 1H), #.85 2H), 2. 10(ProadnH. H (IV)

4- Cyano- 2, 5-di jor obeénzyl net hanes fonat& 20 To an ice cool ed sol ution of
2,5-di fl uoro-ff dr oxynmet hyl benzonitrile (3.10 g, 0.0183 nol; see step
(iii) above) & et hanesul fonyl chloride (2.21 g, 0.0192 nol) in 60 nlL of
met hyl eneC de WBGH&gded triethyl amine (1.95 g, 0.0192 nol) with
stirring. After 1.5 h at O0C the m xture was washed wth water, dried
(Na2SO4) and evaporated. The product could be used w thout further
purlflcatlon Ileld 4, 5tg (?9@6. 2%1 H NMR_ (300 NPE CDCIS) 6 7.45-7.35

(m 2H), UOpQ4t| 45 i methyithio )methylbenzonitiiie -
5-difl
et 'han3SL@?@E&?“’*&’X’%@“W&%@%‘%& e

azi de { 2. DHO.ud3dr argdn) and1h2ﬁ) codlecfo \ISE@r BarydllithGnmin lefxaDH 6wak 1.6Mj .02%6 at
roomtenperature fo | t. was .subse uently oure t.o 30 wat er
ond 1007400 Wibadeg BopRiseont BRviRE SLEsRes MR SHECR o L2ADn AETIRES ¢ hr ee
tines w tﬂ)l&icﬁf‘&?ﬁ' 4 9Ithﬁﬁoroﬁé}&oﬁi@mfel(mcg giohe Emj inB0ARE orasy THERRM cseper al

times with water, ‘dried (Na2SO4) and évaporated. A small sanple was
evapor at ew -781C uN\dRa;gmnmdebe ﬁvmiert dmdaltpm(yehscatidmi yml@hlal @soulaTheteddgsr was

gvgpg; alt ggoélgt%téfgyg!ggrb@éq ﬂ-gtﬂlinqu ﬁ@gﬁ?\} e C00 mg %Swas\qe?AOQ/eé Eubclevck)/lzxeent Fcally
to  the reaction had reached room temperature it was poured into 200 mL of water. The THF
was evaporated and the remaining aqueous layer was extracted three times with diethyl
ether. The combined ether phase was washed with water, dried (Na;SOy) and evaporated.
The crude product started to crystallise and could be used as such in the next step. Yield:

2.8 g (84%).

"H NMR (500 MHz, CDCls) § 7.51-7.44 (m, 2H, major diastereomer), 7.39 (dd, 1H, minor
diastereomer), 5.00 (s, 1H, minor diastereomer), 4.92 (s, 1H, major diastereomer), 2.59 (s,
3H, minor diastereomer), 2.56 (s, 1H, major diastereomer), 2.46 (s, 1H, minor
diastereomer), 2.40 (s, 1H, major diastereomer)

20

(ii) 2,5-Difluoro-4-formylbenzonitrile

2,5-Difluoro-4[(methylsulfinyl)(methylthio)methyl]benzonitrile (2.8 g, 0.0107 mol; see
step (i) above) was dissolved in 100 mL of THF and 6.5 g of concentrated sulfuric acid
was added. The mixture was left at room temperature for 6 days and subsequently poured
25 into 500 mL of water. Extraction three times with diethyl ether followed and the combined
ethereal phase was washed several times with water, dried (Na,SOy4) and evaporated. The

crude product was flash chromatographed on silica gel using heptane:EtOAc (8:2). Yield:



5 pasedwon NVR and anglytical HPLC. 'H NVMR (500 MHz, 13) 6.38 (dd, lH)
7.32 (dd, 1H), 4.54 ( 2H)  (vi) 4- Am nonet hyl -2, 5- ohenzoni rs e 10
Thi s reacw0DoB/10%@s6 carried out according to the proce } wessSE)Dedsd’ n J‘l
Chem Res. (M (1992) 3128. To a suspension of 300 ng of 10% Pd/ C (50%
noi sture) in 20 nL of water was added @9sol uti on of sodi um borohydri de
(0.779 g, 0.0206 not) in 20 nL of water. Sonme gas evolution resulted.

4- Azi domret hyl - 2, 5-di f | uorobenzonitrile (1.00 g, 5.15 mmol; fromstep (V)
above) V"a§2c§®r§%l)v?ﬁeb551§9n 8t-the forftyr gng vAHdSEblisheti b9 BEpEBoNMRXTHE € on 15
an ice bath he m xture was stirréd for 1.5 h whereafter 10 nL of 2M HC
was addedcabeh sigieds fromtthe Suorisatéd ¢arborsdt 160 bagh 15%4 irgspectivaly WE’P idpeblgss

rinsed with nore water mbi, ned. ous a W th
Et OAc and ¥ Y GHAIStY I“{}“%éggyé‘f%gﬁ? & B§r} ﬁ?hth?%f IC% %E?ﬁecetnl ree tines
w th met hylggg. chl oride foll owed and the conbi ned organic phase was washed

wth water, dried (Na2SO4) and evaporated. Yield: 0.47 g 20 (54% . 'H NWR
(300 M1z, CDC13) 8 7.39 (dd, 1H), 7.29 (dd, 1H) 3.99 (s, 2H), 1.45 (broad,

2 04 8r t itrile 25 A
slc_)il) utl(\cl)lnlb ﬁ'ﬁ{% Hrrlg_{zh??)(‘ﬂsé g?ﬁ ﬁ‘g?{ﬁEm) tri? 2?0%69?{128.”'7 Hmle; see
step (vi) above) and di-tert-butyl dicar bonate (0.60 g, 2.7 nmmol) in 10

m., of THE was sti rred overm ght . The THE was evaporated and the residue
was partlflllb DHE ' clndbengomiile The or ganic | ayer was washed with

wat er, pur fl? N&%Si?i%m@{‘tgﬁ gé{f’ﬁ%é ?ﬁ 66 gg(i?r £ rHBEQééC&?\I/fRQf? ago%§ﬁgsmé&’lout

further ication 300"HN
7. 35- 7o 2 {nM0 @H)f nfethahol inrd)raxd)ktdrqrmnelte bathl) Sodingbqrahydeidg (0.813 g.5.0%15 9H)
é827é;b(12n\/\1gl)dyq\é$(i% &1%%%5?%55? nglr:l)%/andE %g/rga%tglgé w5as f'eft or 1‘5 ngm WePter (300
2 5 dif1 ugyg! ?\AS heddd ﬁa&&e&m&&Q@r@m@mmmtmla@e&wmu%lah@dlﬁ{ $Qs GitaiRed

see s (vii) above), hydroxylam ne hydrochloride (0.54 g, 7.8 mmol)
and 5 tri Ehmylh)amerveaS(datrZ@e@thré’e Bmanwith diethyl othet., apd thet qoartinedmikereal iphpssd at
roomt errp\?vgsa svlélsrh%d qu{h water, dried (Na;SQO,) and evaporated. The crude product crystallised

15 soon and could be used without further purification. Yield: 3.1 g (85%).
'H NMR (300 MHz, CDCl3) § 7.45 (dd, 1H), 7.30 (dd, 1H), 4.85 (s, 2H), 2.10 (broad, 1H)

(iv) 4-Cyano-2,5-difluorobenzyl methanesulfonate

20  To an ice cooled solution of 2,5-difluoro-4-hydroxymethylbenzonitrile (3.10 g, 0.0183
mol; see step (iii) above) and methanesulfonyl chloride (2.21 g, 0.0192 mol) in 60 mL of
methylene chloride was added triethyl amine (1.95 g, 0.0192 mol) with stirring. After 1.5
h at 0°C the mixture was washed with water, dried (Na;SO4) and evaporated. The product
could be used without further purification. Yield: 4.5 g (99%).

25

'H NMR (300 MHz, CDCls) § 7.45-7.35 (m, 2H), 5.32 (s, 2H), 3.13 (s, 3H)

(v) 4-Azidomethyl-2,5-difluorobenzonitrile

30 A mixture of 4-cyano-2,5-difluorobenzyl methanesulfonate (4.5 g, 0.0182 mol; see step
(iv) above) and sodium azide (2.0 g, 0.031 mol) in 20 mL of water and 40 mL of DMF was

stirred at room temperature for 2 h. It was subsequently poured into 300 mL of water and



aqueous | ayer was ex cted with nethylene chlorid he conbi neg

or ganic pwWes/10@s6 washed with water, dried (Na2SO4 atmnammm The
product could be used without further purification. Yield: 0.72 g (92%.
10 "H NWR (500 MHz, CD3OD) 6 7.27 (dd, M), 7.12 (dd, 1H), 4.29 (s, 2H),
1.47 (s, 9H) (ix) Boc-Pab(2,5-diF) x HOAc This reaction was carried out

dayszi1-l vowas t hen part"i oned between water and nethy E e chloride. The

according to the procedure described by Judkins et al, Synth. is Comm
(1998) 4384iracRAGHR @lﬂﬁ?es@lm (F ét@l thc(r0 T?l@ CGmbarea efHéRJal pIFRE wik SRiskad debdral
above), acetic anhydride (0 g, mol ) and 230 ng of 10% Pd/ C (50%

noi st ur ) tiinas Withratesf drl@tb@{az&Oa)mnd emmrartydi r@g@ﬁléﬁeémplawas exanorpe@isure for

2.5 h. Th t d th t Th d
foe 1 con MR Plpofes il st pbindEris IR Tab et WG EBamARab AR plitfe S0y
wi t hout fuﬁtn%fgsgédé urfyh@@,t I&qad émebfbﬁcﬂﬁ,ﬂ 5? BRissuthed 0 beQIBOstGuirkf¥e. 20 ' H
NVR (500 MHz d, 1H (dd, 1H), 4.33 (s, 2H), 1.91 (s,

3H), 4. 4638(%@0“91MR(&)@91 amiatl BPLG- di F) (Teoc) 25 To a suspension of

Boc- Pab(2,5-diF) x HOAc (0.80 g, 2.3 nmol; see step (ix) above) in 50 nL
of THE was added 2-(trinethylsilyl)ethyl p-ni trophenyl carbonate (0.85 g,
3.0 nmol ) 'H NMR @500 MeTz, 0DQI9teas8 i(ddn1Eh had alde 1HN.4804 @, 2H) 8 Mol ) in 10 niL
of water was added dropw se. The m xture was stirred overnight. The excess
Teoc reagent was destroyed by addition of glycine (0.100 g) and potassium

car bonat ﬁ@lﬁ 47§n9)|o&18h%:lh?5—%.?%&&%9&201’11?&113' ng it 30 react for an additional 2
h. The T € residue was partitioned between water
and ned hyThiseeactibomiasl earritt eucapueiirg toayeprovalireddscabidad hiGHemmBehyMene

chl oride and.the i ned or i.¢..pha wat.er .. dri ed
(Na2son, Q2 b0# 108 Seperdionanpo R RaaP o bisfai gBisnt OF Wt

PCT/ SE03/ QQ8aded Ja%%luu%mp%cﬁmdm&lyaﬁbe QN RBIOAR0BRI) PARShLIEN@! W th

hept ane: Et CAc (2: 1) gave O
Some gas evolution resulted 4 -Azidomethyl-2,5-difluorobenzonitrile (1.00 g, 5.15 mmol;

from step (v) above) was dissolved in 60 mL of THF and added to the aqueous mixture on
15 anice bath. The mixture was stirred for 1.5 h whereafter 10 mL of 2M HCI was added and
the mixture was filtered through Celite. The Celite was rinsed with more water and the
combined aqueous phase was washed with EtOAc and subsequently made alkaline with
2M NaOH. Extraction three times with methylene chloride followed and the combined
organic phase was washed with water, dried (Na,SOs) and evaporated. Yield: 0.47 g
20 (54%).

'H NMR (300 MHz, CDCly) & 7.39 (dd, 1H), 7.29 (dd, 1H), 3.99 (s, 2H), 1.45 (broad, 2H)

(vii) 2,5-Difluoro-4-tert-butoxycarbonylaminomethylbenzonitrile

25 A solution of 4-aminomethyl-2,5-difluorobenzonitrile (0.46 g, 2.7 mmol; see step (vi)
above) and di-tert-butyl dicarbonate (0.60 g, 2.7 mmol) in 10 mL of THF was stirred
overnight. The THF was evaporated and the residue was partitioned between water and
EtOAc. The organic layer was washed with water, dried (Na;SO,) and evaporated. The
product could be used without further purification. Yield: 0.71 g (97%).

30
'"H NMR (300 MHz, CDCl3) § 7.35-7.2 (m, 2H), 5.11 (broad triplet, 1H), 4.38 (d, 2H),
1.45 (s, 9H)



( 72891-0fwvopur e conpoundg ' H NVMR (400 MHz, CDCl13) 5 8.0Q.(dd, 1 H), 7.15 (dd,
| H), 4.98 (broad, 1 4.36 (bd, 52H) 4.24 (m b 1.45 (s, 9H), 1.12
(M 2H), Wo031(ws6 9H) (xi) H Pab(2, 5-di F)(Teoc) x 2P SEPCT/SE03/008545 4
Boc- Pab( 2, 5-di F) (Teoc) (0.38 g, 0.88 mmol; see step (x) above) was
dissolved in 50 nL of EtOAc saturated ijth HCl (g). The m xture was |eft
for 30 mn and evaporated. 10 'H NMR (500 MHz, CD3QD) 6 7.75-7.6 (m 2H),
4.46 (m 2H), 4.3 (s, 2H), 1.15 (m 2H), 0.07 (s, 9H) (xii)

Boc- Aze- Pab(2,5-di F) (Teoc) 15 To a stirred solution of Boc-Aze-OH (0.189 g,
0.94 mml ), H Pab(2,5-diF)(Teoc) x 2 HC1 (0.36 g, 0.89 nmmol; see step (xi)

above) andfxi?yﬂldé’ﬂaﬁﬁﬁ g)@QHP3 mol) in 5 nL of DWW was added

di | et h
enct " ovarmingtie o Tatinedia bt iiad Eram s abe P e B Tt
bi car bonahﬁn&n&e%pr(aﬁ)t ffbvel, hp@x@xwaﬁ% wydfr&hﬁirfaeqo 54he7 8GaRbN@dd O gam c

phase was washed wth water, dried 20 (Na2SO4) and evaporated. Flash
chr ot ogtrigpiytaroime0.79 ga7 §anmel) tim lﬂﬁrh @fr@h@pbﬁ@s {Lgrep)at ropay éemapesainie f@t @nt |y

pure conpqund.. Yi el 480 N I
H, 7.13 @/& I&w%the%p%’g%?ﬁ% etwﬁ n\ﬁatgléa nr}nété&%n%bré%g l%)ous ga%g (m 1
H, 3.79 (@3 exdtrddied WittbRrethyine CHloridblhnd ﬂhe%rr(bﬁled%amclpﬁbiemwzkﬁed wigh 0. 06
(s, 9H) (xiii) H Aze- Pab(2 5-di F) (Teac) oc- Aze- Pab( 2, 5-di F) (Teoc)
(0.25 g, W®aieo drieg|(Nagiky) g@daﬁ)va(pserqte)d aEbﬁe/er)odws;Oalidsbf;daS%wlthﬂuts‘erthm of EtOAC
sat ur at ed I ure was |eft for 30 mn. and evaporated. 30
The produgwléé}éltﬁs%gq r(ﬁ? t step without further purificat Pon. Yi el d:
0.23 @ (97% . 100711-1 WO V\O 03/101956 PC?/ SEPCT/ SE03/00854 5 4 143 'H

0 BBl e b 6 o it 5,

H), 117(m 2H), 0.05 (s, 9H)
(ix) Boc-Pab(2,5-diF) x HOAc

This reaction was carried out according to the procedure described by Judkins et al, Synth.
15 Comm. (1998) 4351. Boc-Pab(2,5-diF)(OH) (0.70 g, 2.3 mmol; see step (viii) above),
acetic anhydride (0.25 g, 2.4 mmol) and 230 mg of 10% Pd/C (50% moisture) in 70 mL of
acetic acid was hydrogenated at 5 atm pressure for 2.5 h. The mixture was filtered through
Celite and evaporated. The residue was freeze dried from acetonitrile and water. The
product could be used without further purification in the next step. Yield: 0.80 g (100%).
20
'H NMR (500 MHz, CD;0D) 8 7.49 (dd, 1H), 7.31 (.dd, 1H), 4.33 (s, 2H), 1.91 (s, 3H),
1.46 (s, 9H)

(x) Boc-Pab(2,5-diF)(Teoc)
25 To a suspension of Boc-Pab(2,5-diF) x HOAc (0.80 g, 2.3 mmol; see step (ix) above) in 50

mL of THF was added 2-(trimethylsilyl)ethyl p-nitrophenyl carbonate (0.85 g, 3.0 mmol).
A solution of potassium carbonate (0.80 g, 5.8 mmol) in 10 mL of water was added
dropwise. The mixture was stirred overnight. The excess Teoc reagent was destroyed by
addition of glycine (0.100 g) and potassium carbonate (0.75 g) to the solution, letting it

30 react for an additional 2 h. The THF was evaporated and the residue was partitioned
between water and methylene chloride. The aqueous layer was extracted with methylene

chloride and the combined organic phase was washed with water, dried (Na,SO4) and



of Ph(3-Cl) (5-OCHF2) - CH(OH)C(O OH (0.12 g, 0.47 Ese® ExmRphelt
1(viii) awows)p19s6 Aze- Pab(2,5-di F)(Teoc) x 2 HO (@. 'g, POTAEONMBE4 See
step to (xiii) above) and PyBOP (0.27 g, 0.52 nmmol) in 10 nL of DWMF was
added dii sopropyl ethyl amne (0.245 g, %290 mmol ), and the m xture was
stirred overnight. The resultant was poured into water and extracted three
times with Et OAc. The conbined organic phase was washed with water, dried
(Na2SO4) p I Qi @Re:BIOAE avéiot 2 £t CAc
gave 100 %QO%Y% pLar@Fé%Hrrog{éltt(?gg%hg;th Sglm éeggv?tag%?w gogpu?eg)sér acti onéE Tot al
yield: O. GB%:) o(f4;mr63,@o.mpdtlnNI\/R (400 MHz, CDC13) 6 9.80 (broad, 1H), 8.05 (bt,
1H, 7.94 (dd, 1H),7.20 (m 1H, 7.2-7.1 (m 2H), 7.02 (m 1 H, 6.54 (t,
1H, 493 (s, 1 H, 491 (m 1 H, 451 (m 2H), 4.28 (broad, 1 H), 4.23
(m 2H), "HWR@OOlMﬂz cddi$ a(smo@ddﬂH)Z ﬁs9(d(de>14+9)8 (boad31 KyTu.36 (b, 1.73
20 (broad, 1H), 1(m 2H), 1 (s, 9H (xv

Ph(3-Q) (EHD@mz()n (Zﬂ)CHGMQHQ))l b&énﬁéﬂ))( 9.08 (8i

Ph(3-C ) (5-0CHF2) - (R) CH(OH) C(O) - Aze- Pab( 2, 5- di F)(Teoc) (60 ng (0.093 nmol )
of the pure fraction fromstep (xiv) above) was dissolved in 3 nL of TFA
and |left @l) HOR#B(23- dlﬁmgdoakLHHCi or I h. The TFA was evaporated and the

resi due was freeze-d m water and acetonitrile t E)rod ce 55
(96% of Bﬁ@Pﬂb@iSedlE&?ﬁeﬁr(B 3§§ P88 mpal; seq step (¥ AbQ¥F) Waégmlv‘“ﬂ {h%go

6 88 (t, C%?Re( S Grellw it PR, S’l‘h@m{xtl’i_’é “was3eff FBr 38 hin afd %vz?po}até&n 2H), 30

maj or rotaner H mnor rotaner), 5. (m 1H,
mnorurotamer) 5.20 (s, 1H maj or rotamer), 5.13 (s, 1H, mnor rotarrer),

Cotaner) . TGRS0 bR RHLOD A i btm. 3B A8 tm 28D, 45 e Ao TEARY 240

PCl | S-nn. 0@7 @ﬁ WO 03/ 101956 PCT/ SEO3/ 00854 144 rotaner), 3.98 (m | H,
m nor rotarrer) % 70 (m | H mnor rotanmer), 2.54 (m | H, ngjor
rotamer), 2.28 (m 1H, mjor rotanmer), 2.14 (m 1H, mnor rotaner) 13C NWR

(75 Mz rb d/ @r am di ne carbons, m xture of rotanmers) S
173. 0, 17%%&"5& i ‘%—@8@4

1s  To astirred solutlon of Boc-Aze-OH (0.189 g, 0.94 mmol), H-Pab(2,5-diF)(Teoc) x 2 HCI
(0.36 g, 0.89 mmol; see step (xi) above) and PyBOP (0.54 g, 1.03 mmol) in 5 mL of DMF

( Xiow)1-Pwo3- C ) (5- OCHF22) - (R) CH(OH) C( O - Aze- Pab( 2, 5- di F’(Teoc) To a sol ution

was added diisopropylethyl amine (0.49 g, 3.8 mmol) and the mixture was allowed to react
overnight. The resultant was then poured into aqueous sodium bicarbonate and extracted
three times with EtOAc. The combined organic phase was washed with water, dried

20  (NaSOy) and evaporated. Flash chromatography on silica gel with heptane:EtOAc (3:7)
gave a sufficiently pure compound. Yield: 0.25 g (48%).

"H NMR (500 MHz, CDCls) § 7.98 (dd, 1H), 7.13 (dd, 1H), 4.69 (m, 1H), 4.53 (m, 2H),
4.22 (m, 2H), 3.92 (m, 1H), 3.79 (m, 1H), 2.55-2.35 (m, 2H), 1.44 (s, 9H), 1.11 (m, 2H),
25 0.06 (s, 9H)

(xili) H-Aze-Pab(2.5-diF)(Teoc) x 2 HCI
Boc-Aze-Pab(2,5-diF)(Teoc) (0.25 g, 0.49 mmol; see step (xii) above) was dissolved in 50
mL of EtOAc saturated with HCI(g). The mixture was left for 30 min. and evaporated.

30 The product was used in the next step without further purification. Yield: 0.23 g (97%).




S ARG+ WB: (M + 1) = 5@3/505 mz. Exanple 42
Ph(3-C ) (5- OCHF2)(R) C(O - Aze-Pab( 2, 5-di F) (Owe) HHF OOw HON
NH2 F CIwob81@esF2 (i) Ph(3-d)(5- OCHF2) - (R) CH(C]—l)Fc -GEPET/SE03/00834 D 4
Pab( 2, 5-di F) (Owe, Teoc) A m xture of

Ph(3-d ) (5-OCHF2) - (R) CH( OH) C( O - Aze- Pabj43, 5- di F) (Teoc) (40 ng, 0.062 mmol;
see Exanpl e 41(xiv) above) and O-net hyl hydroxyl am ne hydrochl oride (58 ng,
-s 0.70 mmol) in 5 nL of acetonitrile was heated at 70C for 2 h. The

sol vent r and
O, The B O B o B B g R D e i
phase was448$meH)wt 15 (Waﬂ H), 3.9 (ned H)( N82 804 ) Haddbewagbb at-&d (mTH), Ppridduct
coul d be (us wi thout further purification. Yield: 35 ng (84%. 20 'H NWR
(600 Mz, ScBY3) S 7.99 (bt, 1 H), 7.72 (s, 1 H, 7.20 (m 1 H 7.15-7.1
(m 1 H, 7.07 (dd, I H, 7.01 (m | H), 6.53 (t, I H, 4.90 (s, | H,
4.88 m 1H), 4.48 (m 2H), 4.2-4.1 (m 3H), 3.95 (s, 3H), 3.67 (m 1H),
2.68 (m 1H, 2.41 (m 1H, 0.97 (m 2H), 0.07 (s, 9H 25 (ii)
Ph(3-C ) (5-0OCHF, )- (R CH(OH) C(O) - Aze- Pab( 2, 5-di F) (Owe) 100711-1 WO WO

03/ 101956 Pc rj SEPCT/ SE03/ 00854 145

Ph(3-d) (& s

( £ coteoc) (35 ng, 0.052
nol ; see st (|) above ssol ved | of TEA and allowed to

react forIg@ Sgrﬁlﬁon PHBh(37EA SVQQHcEW)aWQEt(@H)QMth@ Ve Gtlemmadesze- dri ed from

\évgg /oer SandE%l%lgrf \Ml llb%vte)o PﬂA‘é@-Pﬁ@(Z@leﬁ(%o@) O3 Hch B0 .53 k,l 4% HRAURd -stelpUT ity:

1o (xiii) above) and PyBOP (0.27 g, 0.52 mmol) in 10 mL of DMF was added

diisopropylethyl amine (0.245 g, 1.90 mmol), and the mixture was stirred overnight. The

resultant was poured into water and extracted three times with EtOAc. The combined

organic phase was washed with water, dried (Na,SO,) and evaporated. Flash

chromatography on silica gel with EtOAc gave 100 mg of a pure fraction and 30 mg of a
15 90% pure fraction. Total yield: 0.13 g (41%).

'H NMR (400 MHz, CDCls) & 9.80 (broad, 1H), 8.05 (bt, 1H), 7.94 (dd, 1H),7.20 (m, 1H),
7.2-7.1 (m, 2H), 7.02 (m, 1H), 6.54 (t, 1H), 4.93 (s, 1H), 4.91 (m, 1H), 4.51 (m, 2H), 4.28
(broad, 1H), 4.23 (m, 2H), 4.13 (m, 1H), 3.74 (m, 1H), 2.69 (m, 1H), 2.43 (m, 1H), 1.73

20  (broad, 1H), 1.11 (m, 2H), 1.11 (s, 9H)

(xv) Ph(3-C1)(5-OCHF,)-(R)CH(OH)YC(O)-Aze-Pab(2,5-diF)
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,5-diF)(Teoc) (60 mg (0.093 mmol) of the

pure fraction from step (xiv) above) was dissolved in 3 mL of TFA and left at room

25 temperature for 1 h. The TFA was evaporated and the residue was freeze-dried from water
and acetonitrile to produce 55 mg (96%) of the title compound as its TFA salt, purity:
>99%.

'H NMR (500 MHz, CD;0D mixture of rotamers) & 7.55-7.3 (m, 3H), 7.2-7.1 (m, 2H),
30 6.88 (t, 1H, major rotamer), 6.86 (t, 1H, minor rotamer), 5.22 (m, 1H, minor rotamer), 5.20
(s, 1H, major rotamer), 5.13 (s, 1H, minor rotamer), 4.80 (m, 1H, major rotamer), 4.6-4.45

(m, 2H), 4.36 (m, 1H, major rotamer), 4.19 (m, 1H, major rotamer), 4.07 (m, 1H, minor



' HobdyR #8300 MHz, CDCl33 6 8.01 (bt, | , 1. 45 (dd 7.20 (m | H),
7.15 (m | H, 7.09 , I H, 702(m I : ?Gﬁ W . b.&-&.g0(m
2H), 4. 95w6.08F0198¢ 2H), 4.6-4.4 (m 2H), 4. 25 (br § T/SE0IBSE4M "1 H),
3.90 (s, 3H), 3.72 (m 1 H, 2.69 (m 1 H, 2.43 (m 1H 10 13CNMWR (75
MHz; CDCl13): (carbonyl and/or am di ne gagbons) 6 173.0, 170.9, 152.6

APCl -MS: (M + 1) = 533/535 niz. Exanple 43

Ph(3-d)(5-0CHF2) - (R CH(OH) C(O) - Aze- Pab(OEt) 15 (i)

Ph(3-a)( g £&Cbtamer), 2.54 (m, 1H, major

Ph( 3- CI)(%T%?!IE SE@‘CH(%%((% ﬁ%gagg)gﬁe?c)ﬂ(&q e 2560 ol ke
Exanpl e ﬂ)(tame)r),émﬁ/@) &hm@mmmyarwm lélmmeorhy@mmhl oride (53 ng, 0.54
mol ) werg dissolved i ture was stlrr?d at 60C for 5

in 4 of THF.
h. The sol ¢eMRiE Mb‘énga@gg (carhany@n 85?’3} NGO BREVESF SPRBESOR silica
gel, el UtiﬁJO"WB m;%lpy PNE 1ghhori de: methanol (95:5) to afford 55 ny
(93% of the 'sub-titTe conpound. 1 H NVMR (400 MHz; CDC13) : 6 7.84 (bt, 1
H, 7.59 ABEI-MS:HM +1) £4503505 n¥/zH), 7.29 (bd, 1H) 7.21 (m 1 H), 7.14
(m 1 H, 702 (m 1H, 6.53 (t, 1 H, 4.90 (s, 1 H, 4.86 (m 1 H),
4.55-4.4 25 (m 2H), 4.25-4.1 (m 5H), 3.69 (m 1H), 2.66 (m 1H), 2.41
(m 1H), 1.33 (t, 3H, 0.98 (m 2H), 0.02 (s, 9H) (ii) Ph(3-d,
5- OCHF2) - Erynii &) C( O) - Aze- Pab(CEt) To an ice-cold solution of
Ph(3-d) (&5 ) B (;k ] (55 30 ng, 0.084 mol ;
see step y rTde was added 3 nL of TFA.
The m xture was stirred (|ce bath) for 160 m nutes. The material was
purified using 100711-1 WO 03/101956 PCT/ SE O cT/ SE03/00854 146 |
preparative HPLC. OThe m on of interest were pool ed and freeze-dried
(2x), yielding 20 ng( . cdiideund. ' H-NVR (400 MHz; CD30OD)
rotaners: SHODS9
2H), 6.89 (t,
H mpjor rota
rotamer), 4.7

H) | /,732(bd oH), s 7.25-7.1 (m
H, | oy rotane ; E" H, mnor rotaner), 5.18 (s, |
r), 5. (m 1H, m or i aner), 5.11 (s, 1H, mnor

(i) Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze Pab(2,5-diF)(OMe,Teoc)
A mixture of Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(2,5-diF)(Teoc) (40 mg, 0.062
mmol; see Example 41(xiv) above) and O-methyl hydroxylamine hydrochloride (58 mg,

s -0.70 mmol) in 5 mL of acetonitrile was heated at 70°C for 2 h. The solvent was evaporated
and the residue was partitioned between water and EtOAc. The aqueous layer was
extracted with EtOAc and the combined organic phase was washed with water, dried
(NayS0Oy4) and evaporated. The product could be used without further purification. Yield:
35 mg (84%).

20
'H NMR (600 MHz, CDCls) § 7.99 (bt, 1H), 7.72 (s, 1H), 7.20 (m, 1H) 7.15-7.1 (m, 1H),
7.07 (dd, 1H), 7.01 (m, 1H), 6.53 (t, 1H), 4.90 (s, 1H), 4.88 m, 1H), 4.48 (m, 2H), 4.2-4.1 |
(m, 3H), 3.95 (s, 3H), 3.67 (m, 1H), 2.68 (m, 1H), 2.41 (m, 1H), 0.97 (m, 2H), 0.07 (s, 9H)

25 (i) Ph(3-C)(5-OCHF,)-(R)JCH(OH)C(O)-Aze-Pab(2,5-diF)(OMe)




4. pe-Bwbm 3H), 4.2-3.9 (m 3H), 2.67 (m 1H, m nor rrer) 2.52 (m 1H,
maj or rotaner), 2.28 1H, major rotamer), 2.15 -m.neraro
1.28 (t, WH)03/1488& NVR (100 MHz; CD3OD): (carbonyl zﬁéﬁ ml"dilEl]HO(B tl:"ggﬁ
rotaners) S 172.4, 10 171.9, 171.4, 153.8, 152.3 M5 (mlz) 509 (M- 1)-, 511
(M+ 1)+ Exanple 44 Ph(3-C ) (5-OCHF2)-{48) CH(OH) C(O) - Aze- Pab(OnPr) 15 (i)
Ph(3-d) (5-0CCHF2) - (R)CH(OH) C( O - Aze- Pab( OnPr, Teoc)
EQ(S-ld)(S OCHF2) - (R) CH( OH) C( O) - Aze- Pab( Teoc) (53 ng, 0.087 nmol; see

anpl e I r
Eal € P SO FCROHERIAI RIS BTON, Tl gt 0052 iy
for 5 20see.steph® abole)ewds mﬂslvedapameb: ofiTF Xhed pkevetlie rewns farriOona (SI"JEaphed on

a9k SRt s TR Y SO S AP0 Bl 0
1H, 7. 59(29©|?§) ofjcﬂ'e')mtle7ecﬂ17 oGJlﬂﬁ' P&H)y 9”7%28 (bd, 2H), 7.21 (m 1 H, 7.14 (m
1 H, 6.53 ( 7 4.90 (s, 1 H, 4.8 (m | H, 4.55-4.4
25 (ms 2H), 42405(m 5H) 369(m 1H), 2.65 (m IH), 2.41 (m 1H)),

1.74 (m [

Ph(3- O )(?Mé?"% %?W@%%MQ %g’b%%?F@wLFg 120 (m 1E, 745 100 o
Ph(3-d )(50%3}}){7%))%%)%@)4%21&)%%@& 2Hl5€¢©5 4(51(m 20y 6-404 (8 ol ;
see stepﬁ ; above) 2/ ne chl ori fﬁ 3 m of TFA
The mi xt utiB \ﬂla?ss@fqaﬁir Hé) (‘rlé‘e(nbdﬁﬁﬂ?(b 3HY 3o e, e@{) %’ %(‘Ha bi2dt3 (s
purified jng 100711-1 WO 0 WD 03/101956 P /R cc SPCT/ SEC3/ 00854 5 4
147 preparative HPLC. The fraction of interest was evaporated and

freezey driPediMR €7|5(MBI@; CDOMY: (c4B¥pylahdionamidihd earb@npdumslo, 119 NNR2(6E00 MHz;
CD30D) rotaners: 7.61 (3bd %P?Y 7.38 (m 1H), 7.35 (bd, 2H), 7.22 5 (m
1H, maj orAPSIMI%r(MJf?l)"fé @fﬁ35 . 7.15 (m 1H mnor rotamer), 6.92 (t, 1H,
maj or rotanmer), 6.89 (t, 1H, mnor rotaner), 5.20 (s, 1H, nmmjor rotaner),
5.20 (m 1H, mnor rotaner), 4.80 (m 1H, nmjor rotamer), 4.5-4.4 (m 2H,

i ncl udi ngExdnmsie 48 ot aner
Ph(3-C1)(5-OCHF,)-(RYCH(OH)C(O)-Aze-Pab(OEt)

15
(i) Ph(3-C(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OEt, Teoc)
Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(0O)-Aze-Pab(Teoc) (55 mg, 0.090 mmol; see Example
1(ix) above) and O-ethylhydroxyl amine hydrochloride (53 mg, 0.54 mmol) were dissolved

in 4 mL of THF. The mixture was stirred at 60°C for 5 h. The solvent was evaporated. The
20  residue was chromatographed on silica gel, eluting with methylene chloride:methanol

(95:5) to afford 55 mg (93%) of the sub-title compound.

'H-NMR (400 MHz; CDCl3) : § 7.84 (bt, 1H), 7.59 (bs, 1H), 7.47 (bd, 1H), 7.29 (bd, 1H),
7.21 (m, 1H), 7.14 (m, 1H), 7.02 (m, 1H), 6.53 (t, 1H), 4.90 (s, 1H), 4.86 (m, 1H), 4.55-4.4

25 (m, 2H), 4.25-4.1 (m, 5H), 3.69 (m, 1H), 2.66 (m, 1H), 2.41 (m, 1H), 1.33 (t, 3H), 0.98 (m,
2H), 0.02 (s, 9H)

(it) Ph(3-Cl, 5-OCHF»)-(R)YCH(OH)C(0O)-Aze-Pab(OEt)
To an ice-cold solution of Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(OEt, Teoc) (55

30  mg, 0.084 mmol; see step (i) above) in 0.5 mL of methylene chloride was added 3 mL of

TFA. The mixture was stirred (ice-bath) for 160 minutes. The material was purified using




corwaspeondi ng to maj orgat 4.37), 4.37 (m 1H mejor rotamer), 4.18 (m 1H,
mej or rotamer), 4.09 1H, mnor rotaner), 3.99 ( H, 2.70 (m 1H,
m nor 4 otwoe®s)192 54 (m 1H, 10 mmj or rotaner), Z'P_(gq‘/(SE 0rET/smag/anss4l
rotamer), 2.18 (m 1H, mnor rotanmer), 1.73 (m 2 1.01 (t, 3H) 13C NWR
(125 MHz; CD30D): (carbonyl and/or am djgge carbons, rotaners) 6 171.4,
153.8, 152.3 M5 (nfz) 523 (M- 1)-, 525 (M+ 1)+ 15 Exanpl e 45
Ph(3-C ) (5-0OCHF2) - (R)CH(OH) C(O) - Aze-Pab(Q Pr) (i)
Ph(3-d) (ér'e%aﬁ?‘% H?Btuﬂﬁ%g& ofafte€alide Pboled B freeZe- drled §2x) yielding 20
Ph(3-d) (5- F2 R) CH(OH) C( O) - Aze- Pab( Teoc) (50 ng, |; see .
Exanpl e tgi(%]%abbihe XitlarwdmPouadgr opy| hydroxyl anm ne hydrochl oride, 55 ng
(0.49 Mol ) were dissolved in 4 nL of THF. The mi xture was stirred at 60C
for 5 h. The solvent was evaporated. The residue was chromat ographed on
silica gel t rs: M. e A1 H)9B3D)bd, QH fford 46
T (849 0l D e 2L B {400 . ot 28 784 (m
1H) 7s 577.059,1 (id)2H)76 49 ((, BH, n2gdr, romng) éle (t, ZH) mindf, erEm(erh5I18I€§ IHZ 14 (m

(m’ ’ZHZ Oalp3riaied). £95 Top! b i pocingel, 4.1 g 1 i flabBh ek 7k, frapP” 5 55
(m 1 H,454, 33@“ 3H), 6H)-3. 9er19§H§rB672(|TB ,1H)-iPid o ®tan®r), 232 (i, i1H, ma}or

Ph( 3- 01)(5 OCHF2 (R)CH (O - Aze-Pab(O Pr) 100711-1 wv\oos 101956
PCf SE PCT/oSENS) do% , Majgr rpgamag), i2¢lS- @b | 181, sunenrmesk 1.28 (t, 3H)

Ph(3-d) (B R), GH( ) Pab

see step (PJ%QE%Q}Q& P%IﬁH OEQ)(%P&%I{ éf]%algiﬁl%er%ag%on\%argtaa S&PO 137% of TFA.
The mxtuig a9t iis3.edifxe- bat h) for 150 minutes. The material was
purified using preparative HPLC. The fraction of interest was evaporated
and freezMSdm/es Q2R - iy &14Mg )5 22 ng (58% of the title conpound.

"H NVMR (400 MHz; CD3QD) rotaners: S 7.59 (d, 2H), 7.35 (m 1H), 7.32 (d,
2H), 7.19

Example 44
Ph(3-C1)}(5-OCHF,)-(RYCH(OH)YC(O)-Aze-Pab(OnPr)

(1) Ph(3-C1)(5-OCHF)-(R)YCH(OH)C(O)-Aze-Pab(OnPr, Teoc)
Ph(3-C1)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(Teoc) (53 mg, 0.087 mmol; see Example

1(ix) above) and O-n-propylhydroxyl amine hydrochloride,
58 mg (0.52 mmol) were dissolved in 4 mL of THF. The mixture was stirred at 60°C for 5
20 h. The solvent was evaporated. The residue was chromatographed on silica gel, eluting

with methylene chloride:methanol (95:5) to afford 51 mg (88%) of the sub-title compound.

'H-NMR (400 MHz; CDCls) : § 7.84 (m, 1H), 7.59 (bs, 1H), 7.47 (bd, 2H), 7.28 (bd, 2H),
7.21 (m, 1H), 7.14 (m, 1H), 7.02 (m, 1H), 6.53 (t, 1H), 4.90 (s, 1H), 4.85 (m, 1H), 4.55-4.4

25 (m, 2H), 4.2-4.05 (m, 5H), 3.69 (m, 1H), 2.65 (m, 1H), 2.41 (m, 1H), 1.74 (m, 2H), 1.05-
0.95 (m, 5H), 0.03 (s, 9H)

(ii) Ph(3-C(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OnPr)
To an ice-cold solution of Ph(3-Cl)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OnPr, Teoc) (51

3  mg, 0.078 mmol; see step (i) above) in 0.5 mL of methylene chloride was added 3 mL of

TFA. The mixture was stirred (ice-bath) for 110 minutes. The material was purified using



1H, major rotaner), 6 (t, 1H, mnor rotaner), —_1H, major

rot amer) ,wb.0380108¢ 1H, ninor io rotamer), 5.12 (s, QT/SE03/BUSBY )5, 44. 78
(m 1H, major rotaner), 4.5-3.9 (m 5H), 2.67 (m 1H, mnor rotaner), 2.52
(m 1H major rotaner), 2.28 (m 1H, majgr rotamer), 2.15 (m 1H, m nor
rotamer), 1.26 (d, 6H) 13C-NWR (100 MHz; CD3CD): (carbonyl and/or am dine
carbons, rotanmers) S 171.9, 171.4, 153.6. 15 Ms (mz) 523 (M- 1) 525 (M +
1)+ Exa T i 5%9@8 - i 5, 17,
19, 21, 2 ,eﬁarégvezg?ngfﬂig5{?&%@%@%%{8@%\5, AFPoRddn freclb-ardh, yickihead o 2
above andmgedeZ) ofithd title cexipobind. | C50TT val ues of 20 less than 3.5 .tM
Those of Exanples 3, 6, 9, 10, 13, 15,.17, 19, 21, 23, 27, 32, 34 and 39
were found to exhibit values of |less than 0.02 M those of Exanples 25 and
28 | ess thal ) . - S : M358l bhesexf
Exanpl es ggw%g (491?0 MeHsis’IE?%zgﬂj) rgt?ﬁ?{gng% 7%6;1 %géalip%’}g@}?&fgg)ﬂ t gmcorrgounds of
Exanpl s @n, &, Mgor bymey,, 7. 18(m,2H), 235 (1B5]H2minop 8tarder) am2 341 Hemajort est ed

in Test D abo e found to ibit..an | C50 APTT. e of |le than 1
B e S Gn i RSyt B HER el ) S A0 minSE S 1!
18, 20, 2gyard), 4260 (RIAH,IRajosdtaits), 43 -4 UQnd SHWRICRidifRSthB@r dlarhest E above

and were found to exhibit oral and/or ﬁare_nteral bi oavai |l ability in the
rat as theormspersimieocnaigr aict $ed BhKinbi Momajor pasemeny 4l hiel, 1H.gogentotamgn), WD

045122 LTI o, M BB o o

and 4% wem@jok esth®er) 7130 eal 11E mbjov fotanel) Ve & (rh O dninor feareaVeT @ 2H), t he
correspondi n% active inhibitor (free amdine) in liver mcrosones from
hummans antbOt fedf) ats. Abbreviations 10

BC.NMR (125 MHz; CD;0D): (carbonyl and/or amidine carbons, rotamers) & 171.4,

153.8,152.3
MS (m/z) 523 M -1),525 M + 1)*

( moofkH womj or rotamrb7.15 (m 1H), 7.12 (m 1H, minor rotamer), 6.89 (t,
5é§x

15

Example 45
Ph(3-C(5-OCHF,)-(RYCH(OH)C(O)-Aze-Pab{QiPr)

(i) Ph(3-C)(5-OCHF,)-(RYCH(OH)C(O)-Aze-Pab(OiPr, Teoc)
20  Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(Teoc) (50 mg, 0.082 mmol; see Example

1(ix) above) and O-i-propylhydroxyl amine hydrochloride, 55 mg (0.49 mmol) were
dissolved in 4 mL of THF. The mixture was stirred at 60°C for 5 h. The solvent was
evaporated. The residue was chromatographed on silica gel, eluting with methylene
chloride:methanol (95:5) to afford 46 mg (84 %) of the sub-title compound.

25
'H-NMR (400 MHz; CDCls) : 8 7.84 (m, 1H), 7.57 (bs, 1H), 7.48 (bd, 2H), 7.29 (bd, 2H),
7.21 (m, 1H), 7.14 (m, 1H), 7.02 (m,1H), 6.53 (t, 1H), 4.91 (s, 1H), 4.87 (m, 1H), 4.55-
4.45 (m, 2H), 4.42 (m, 1H), 4.2-4.1 (m, 3H), 3.69 (m, 1H), 2.66 (m, 1H), 2.42 (m, 1H),
1.30 (d, 6H), 0.98 (m, 2H), 0.02 (s, 9H)

30
(ii) Ph(3-CL)(5-OCHF,)-(R\CH(OH)C(0)-Aze-Pab(QiPr)




Aciggniacbyl AcOH = acgtic acid APCI = atnospheric pressure chem cal
lonisation (in relati to M5) APl = atnospheric pr elomsat.lort'(ln
rel ation wo obMB)1936 aq. = aqueous AUC = area under COE PETAEE3/60854"
(S)-azetidine-2-carboxylate (unless otherw se specified) AzeCH =
azetidine-2-carboxylic acid Bn = benzyl480 Boc = tert-butyl oxycarbonyl BSA
= bovine serumal bumin Bu = butyl Bzl = benzyl CI chem cal ionisation (in
relation to M5) 25 d = day(s) DCC = dicycl ohexyl carbodiimde D BAL-H =

di -i sobut | Ay VA AN =
O Rt PR LR DG PR LIARR ORI
di met hyl st ]‘@ﬂmjmmcﬂ)\/s'lée:staﬂ;e(e)mbmee)rinDtﬁrmhbxﬁmeshylﬂ&kb]orikie\ﬂﬁs adi@ DHL16£1956

PCT/ SE CT/ SE03/.00854~
1- (3- di el 1 dibe MIPEHYPS stsrreéwgﬂ *&aé'i‘)beH??Wt%y@P%E‘ﬁf%‘Pl yas gurdiednsing

enant i Oma@f[ %1_r|§ ELCE'tl'hcrfr%tmﬁl ofGhRRkt wastvapthhled 8hl Bleezd iddPR), 7iddiny !

acetate anol
s 22mg (58%) of the title compound.

'H-NMR (400 MHz; CD30D) rotamers: & 7.59 (d, 2H), 7.35 (m, 1H), 7.32 (d, 2H), 7.19
(m, 1H, major rotamer), 7.15 (m, 1H), 7.12 (m, 1H, minor rotamer), 6.89 (t, 1H, major
rotamer), 6.86 (t, 1H, minor rotamer), 5.18 (s, 1H, major rotamer), 5.18 (m, 1H, minor

10 rotamer), 5.12 (s, 1H, minor rotamer), 4.78 (m, 1H, major rotamer), 4.5-3.9 (m, 5H), 2.67
(m, 1H, minor rotamer), 2.52 (m, 1H, major rotamer), 2.28 (m, 1H, major rotamer), 2.15
(m, 1H, minor rotamer), 1.26 (d, 6H)
BC-NMR (100 MHz; CD;0D): (carbonyl and/or amidine carbons, rotamers) & 171.9,
171.4, 153.6.

15 MS(m/z)523(M-1),525 M+ 1)*

Example 46
The title compounds of Examples 3, 6, 9, 10, 13 to 15, 17, 19, 21, 23, 25, 27, 28, 32, 34,

36, 38, 39 and 41 were tested in Test A above and were found to exhibit ICsqTT values of

20 less than 3.5 uM. Those of Examples 3, 6, 9, 10, 13, 15,.17, 19, 21, 23, 27, 32, 34 and 39
were found to exhibit values of less than 0.02 uM; those of Examples 25 and 28 less than
0.03 uM, that of Example 14 less than 0.04 uM; and those of Examples 38 and 41 less than
0.15 uM.

25 Example 47
The title compounds of Examples 3, 6, 13, 15, 17, 19, 21, 23, 25, 27, 28, 32 and 34 were

tested in Test D above and were found to exhibit an ICsg APTT value of less than 1 TM.

Example 48
30  The title compounds of Examples 1, 2,4, 5,7, 12, 16, 18, 20, 22, 24, 26, 29, 30, 33 and 43

to 45 were tested in Test E above and were found to exhibit oral and/or parenteral

bioavailability in the rat as the corresponding active inhibitor (free amidine).



Et ¥61=1 Wbet hyl et her = hour (s) HATU =
O (azabenzotri azol - 1- -N, NN, N -tetranet hyl uroni xaf | uor ophosphat e
10 HBTU =wpN3Mpi¥s¢ N' -t et r anet hyl - O- (benzotri azol - 1Pb H’&Bmicummmos& 4
hexaf | uor ophosphate] HCI = hydrochl oric acid, hydrogen chloride gas or
hydrochl ori de salt (depending on contgygp) Hex= hexanes HOAc = acetic acid
15 HPLC = high performance |iquid chromatography LC = 1liquid

chromat ography Me = nmethyl MEM = met hoxyet hoxynmet hyl MeOH = net hanol 20
mn = mnute(s) M5 = nass spectroscopy MIBE = nethyl tert-butyl ether NADH
= ni coti nam de adeni ne di nucl eoti de, reduced form NADPH= ni coti nam de
adeni ne di nucl eoti de phosphate, reduced form 25 NIH = National Institute
of Health (US) NIHU = National Institute of Health units NWVR = nucl ear
magneti c resonance QOAc = acetate Pab = para-am di nobenzyl am no 30 H Pab =
par a- am %%gggayl amne Ph = phenyl Pr = propyl 100711-1 WO WO 03/101956

PR/ SP 854 5 4 151 Pro 258)-prolingl
s Title compounds of Examples 1, 2,7, 8, 11, 12, 16, 18, 20, 22, 24, 26, 29, 33, 37, 40, 43

and 45 were tested in Test G above and were found to be converted to the corresponding

active inhibitor (free amidine) in liver microsomes from humans and from rats.

Abbreviations

Ac = acetyl
AcOH = acetic acid
APCI = atmospheric pressure chemical ionisation (in relation to MS)
API= atmospheric pressure ionisation (in relation to MS)
IS aq. = aqueous
AUC = areaunder the curve
Aze= (S)-azetidine-2-carboxylate (unless otherwise specified)

AzeOH = azetidine-2-carboxylic acid

Bn = Dbenzyl
20 Boc= tert-butyloxycarbonyl

BSA = bovine serum albumin

Bu = Dbutyl

Bzl = benzyl

ClI = chemical ionisation (in relation to MS)
25 d = day(s)

DCC = dicyclohexyl carbodiimide
DIBAL-H = di-isobutylaluminium hydride
DIPEA = diisopropylethylamine
DMAP = 4-(N,N-dimethyl amino) pyridine
3 DMF = dimethylformamide
DMSO = dimethylsulfoxide
DVT = deep vein thrombosis




Py BoR 1 swobenzotri azol -L-yl oxy)tripyrrolidi nophosphoni um hexaf | uor ophosphat e
QF = tetrabutyl anmoni fluoride RedAl = sodium

bi's( 2-1retWoxgaotsxy) al um ni um hydride 5 RPLC = reg Zgg)lggs;m_sm@gﬁn&sﬂ
performance |iquid chromatography rt/RT = roomt ﬁ'! rature SOPs = standard
operating procedures TBTU = 150

[N,N, N ,]T-tetranet hyl - O (benzotriazol -1-yl)uroniumtetrafl uoroborate] TEA
= triethylamne io Teoc = 2-(trinmethylsilyl)ethoxycarbonyl TEMPO =

2,2,6,6-t met hyl a ;- Di r]]ﬁi'hg% f i T i fluoroacetic
acid THE Ebtbgt réhyé% gfrﬁ!?tgﬁla éﬂ{f%% Fé{ﬁfggﬁ%‘é&ﬁ@%ﬂﬁf@hﬁ@ez thin |ayer

chr omat oge.apay enblbbheric txdenet hyl silyl chloride TMSCN= tri et hyl silyl
cyanide W = ultraviolet Z = benzyl oxycarbonyl 20 Prefixes n, s, i and t
have t hei Et uSuafth¥eani ngs: normal, secondary, iso and tertiary. The prefix
C neans cgiltgéo. g5digglg,fgt%éll WO WO 03/ 101956 PCT/ SE03/ 00854 PCT/ SE 031 U U
V% -F Clains "1. A conbination product conprising: 5 (a) a conpound
01;1 cl af; m EtOAc WO @RyUatehEe or a pharnaceuti cal | y-accept abl e derivative

t her eof ; b conmpound as defined in claim1 of WD 01/28992 or (2
a compoun {}gﬁ( laétﬁ%noq ™ ' (2)

Et;0 = diethyl ether

h = hour(s)

HATU = O-(azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate
10 HBTU = [N,N,N’,N’-tetramethyl-O-(benzotriazol-1-yl)uronium hexafluorophosphate]

HCl= hydrochloric acid, hydrogen chloride gas or hydrochloride salt (depending on
context)
Hex= hexanes

acetic acid

5 3
a 2
il Il

high performance liquid chromatography
LC = liquid chromatography
Me = methyl

5
<

methoxyethoxymethyl
MeOH = methanol

20 min= minute(s)
MS = mass spectroscopy
MTBE = methyl tert-butyl ether

NADH = nicotinamide adenine dinucleotide, reduced form

NADPH= nicotinamide adenine dinucleotide phosphate, reduced form

s NIH = National Institute of Health (US)
NIHU = National Institute of Health units
NMR = nuclear magnetic resonance
OAc = acetate
Pab=  para-amidinobenzylamino

30 H-Pab = para-amidinobenzylamine
Ph = phenyl

Pr = propyl



34100111 Y001/ 28992 or Conpound A or B or Cor D (or
pharmaceutical |l y-acce ble salts thereof) io wherei@each of conponents
(a) and (Wpodaofss mul ated in adm xture with a phar [1GipcalsEy3/ensse Bt bl e
adjuvant, diluent or carrier. 2. A conbination product as clained in Caim
1 which conprises a pharmaceutical formyl ation including a conpound of
claiml1l in WO 02/44145 or a conpound of claim20 is in WO 02/44145 or
sub-set 1, 2 or 3 of the conpounds of claim 20 or a pharnaceutically

accept abl l‘Zodgria/‘se}; 'rgﬁn)llher eof, and (1) a conpound as defined in claim]l of
WO 01/ 289 or (5 compound of O aim 34 of WO 01/28992 or (3) Conmpound A
or B or CPgBOP £ofbenpdtaazmddeylvxyalfyyroidineph@phenisml hegaflilveo@wsphaty a
pharmaceub’ cally-acceptabl e derivative thereof, in adm xture with a

phar maceutdcal | -trata%ﬁf%%ma UG¥4ht , diluent or carrier. 20 3. A

conbi nat i RE4RI 0dugddi@s bﬁé@nﬁ’é@tﬂ)xz&h@ﬁhlﬂhﬁnmﬁi iyarigenpri ses a kit of parts
conprising conponents: (a) a pharmeceutical fornulation including a
conpound BPLEl arnreiveisp phidetidgvipetiosmancediquibehyomagebhi| ai m 20 in WO

02/ 44145 cqt _l;ub;set 1.2 .9r .3 of the conpounds of claim20 25 or a

phar maceut RC I Iy-ﬁ’c?géi?%fé Gerivative thereof, in adnixture with a

phar maceu§opal | ¥- stasdePbpdrhengdsibepdards, diluent or carrier; and (b) a
pharmaceutical fornulation including (1) a conpound as defined in claim!|l

of WO 01TB&802=0kV.{2Y .M -eapelindOdPerzotiazol - yhuranmm t9toglygrobgratglz)
Conmpound r B_of. D_ (or pharnmaceutically-acceptable salts thereof),
in 30 adlr@lE% ure {/r\nleﬁﬁ}?%mlgﬁar maceuti cal | y-accept abl e adj uvant, dil uent or
carriaf, Tes/1ll=12NEimetMDsi03)eldi9&HbdyT/ SE ui % SUOUO0085U t+ 4 4 153 ~J
whi ch con;rﬁonents éya) qimd bgmire.each rovided. n a formthat is suitable
for adni AEMBQFE &4-6-0teCgmetived ipperifinfophiteoeAbrl 4. A kit of parts as
claimed ippg ai M Zinqudhetsidagenponents (a) and (b) are suitable for 5
sequential, separate and/or sinultaneous use in the treatnment of a

condi t i onTHiirer e= tetrahydrofuran

THP = tetrahydropyranyl
15 TLC = thin layer chromatography
TMSCI = trimethylsilyl chloride

TMSCN= trimethylsilyl cyanide
UV = ultraviolet
Z = benzyloxycarbonyl

20

Prefixes n, s, i and t have their usual meanings: normal, secondary, iso and tertiary. The

prefix ¢ means cyclo.

25



antgeeeag ant therapy g s indicated. 5. A conbination product as clained in
aﬂy one of Clains 1t , wWhich conprises Conpound r Bor Cor D(or
phar maecewdDmalibywsaccept abl e salts thereof). 10 f RETISEN3/Mssduct as
clained in any one of ains | to 5 wherein theq%gﬁémg Iof ‘f/\ﬁg’];7'44145 i's
sel ected from Ph(3-0)(5-0CHF2)-(R) CH({&) C(O - Aze- Pab; 15

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

Ph(3-C ) (5-0OCHF2) - (S) CH(CH2OH) C( O) - Aze- Pab;

Ph(3-C ) (5-0CF3)-(S)CH CH2OH) C( O) - Aze- Pab;

Ph( 3- OCHF2) - (R) CH( OH) - CO- Aze- Pab;  Ph(3-OCF3) - (R) CH( OH) - CO- Aze- Pab; 20
Ph(3-d ) (5-OCH2CF3) - (R) CH( OH) C( O - Aze- Pab;

Ph(3-d ) ( $1aDOB2CHF2) - ( R) CH( OH) C( O) - Aze- Pab;

Ph(3-d ) (5-OCH2F) - (R) CH(OH) C( O) - Aze- Pab;

Ph(3-d ) (5- OCH2CH2F) - (R) CH(OH) C( O) - Aze- Pab;

Ph(3- Q) (§- QRHBRIA crbRLEb RN GS - Aze- Pab; 25

Ph( 3- F) ( 5- OCHF2) - (R) CH{ OH) C( O) - Aze= Pab:

Ph( 3- Bs ) ( %) @CippuidRp CHaiaH) G WO A244 R pr a pharmaceutically-acceptable derivative
Ph(3-Br) (5-0OCHF2) - (R CH(OH) C(O) - Aze- Pab; Ph(3-d,

5- OCHF2) - tIR C(O - Pro-Pab; Ph(3-d,

yeofy o o
2 corrs) - IR SR AIENG E itz Mo iRkogr B hfk Bibound b Gl S

5- OCHF2) - GRLEN(E) 28D2 &Zgzl R%ﬁ\? 2 A 3108 61 &-ok D\Or Y@@ AHH-aBéeptable

cPCT/ SE03/00854 5 4 rv 1
g- %Eg) - éem)sgr@{) C(O-Aze-Pab(2,6-diF); Ph(3-d,
- - (R - - -di F).
SSRGS CRAER T R B ———

pharmaceutically-acceptable adjuvant, diluent or carrier.

2. A combination product as claimed in Claim 1 which comprises a pharmaceutical
formulation including a compound of claim 1 in WO 02/44145 or a compound of claim 20
15 in WO 02/44145 or sub-set 1, 2 or 3 of the compounds of claim 20 or a pharmaceutically-
acceptable derivative thereof, and (1) a compound as defined in claim 1 of WO 01/28992
or (2) a compound of Claim 34 of WO 01/28992 or (3) Compound A or B or C or D (or
pharmaceutically-acceptable salts thereof) or a pharmaceutically-acceptable derivative
thereof, in admixture with a pharmaceutically-acceptable adjuvant, diluent or carrier.
20
3. A combination product as claimed in Claim 1 which comprises a kit of parts comprising
components:
(a) a pharmaceutical formulation including a compound of claim 1 in WO 02/44145 or a
compound of claim 20 in WO 02/44145 or sub-set 1,2 or 3 of the compounds of claim 20
25 or a pharmaceutically-acceptable derivative thereof, in admixture with a pharmaceutically-
acceptable adjuvant, diluent or carrier; and
(b) a pharmaceutical formulation including (1) a compound as defined in claim 1 of WO
01/28992 or (2) a compound of Claim 34 of WO 01/28992 or
(3) Compound A or B or C or D (or pharmaceutically-acceptable salts thereof), in

30  admixture with a pharmaceutically-acceptable adjuvant, diluent or carrier,



-Aze-Pab(OEt); 5

A0
Ph(3- O ) ( 5- OCHF2) - ( C( O - Aze- Pab( OnPr) ; @
Ph( 3- C ) (WoOcHH2}6 O - Aze-Pab( G Pr); CT/SE03/00854
PhEB Og( o g((og-Aze-PabEOcBug; PGT/SESJ’ Uuodh
Ph(3-d) (5- (O - Aze- Pab($3H) ;
Ph(3-d) (5- C(O) - Aze- Pab(COCcPentyl); 10
Ph(3-Q ) (5- (O - Aze- Pab(2) ;
Ph(3-Q ) (5- C(O) - Aze- Pab( OVE)
Ph(3-da)( C()arereash Pady(i BOHR-aFo (8 (vt iS woskle Gore) ) ;
Ph(3-d) (5- OCF3 R bOCI—|23 ridine
Ph( 3. Q 32@@%@@8}3 Gt PR a By 18
Ph(3- Q) (5- OCF3) - (R) CH( OH) C( O) - Aze- Pab( CEt ) ;
Ph(3- Q) (5- OCF3) - (R) CH( OH) C( O) - Aze- Pab( OBn) :
Ph( 3- O ) (5- QGhEBHf s @kic@ihéd ) Clame 3 Pahdréimkieiiponents (a) and (b) are suitable for
Ph(3- 1) (5- OCF3) - (R) CH( CH) Q) - Aze- Pab(QoBu)
Ph( 3- O ) ( $9GERBY,-se Rraie(aaiiocsiouliapecuais¢ tChe CratareRy of raylitionaghere
Ph(3-C1 - OCF3 e- Pab(OBn(4-C1
ph§3 d §§ &%%laé‘%@ém%‘a -Cﬁie- pab§ osn§3- |ve)o§);
Ph( 3- C1) ( 5- OCF3) - (R) CH( OH) C( O) - Aze- Pab( OBn( 2-Br)) ;
Ph( 3- C1) ( 5- OCF3) - ( R) CH( OH) C( O) - Aze- Pab( OBn( 4- Me) ) ;
Ph(3- d ) ( 5- AdodjbikdRobipréddcCisDlaiArd-iRaly thedofElpingd ) to £hich comprises
Ph(3- 0 ) (5- OCF3) - ( S) CH CH2OH) C( O) - Aze- Pab( OMVE)
Ph( 3-C1) (6° Yor BryrcH ()(ﬂ)(g(pgarmg@upgzg%myptable salts thereof).
Ph(3- Q) (5- OCH2CHF2) - ( R) CH( OH) C( O) - Aze- Pab( OVE) :
Ph(3- &) (5- OCH2F) - (R) CH( OH) C( O) - Aze- Pab( O\e) ;
Ph(3-0) (§- Oxtdedaratioh B ddac Q) Hifdkd A £nyF &’f&(c@'@bmﬁ% 5 wherein the compound
Ph(3- Q) (5- OCH( CH2F) 2) - ( R) CH( OH) O( O - AZe- Pab(
Ph( 3- F) ( SefOBHE BRAMARY CH(sekdr G Bontiz e- Pab( OMe)
Ph(3- Br) (5- OCHF2) - (R) CH( OH) C( O) - Aze- Pab( OMe) ; 100711-1 WO do O WD 03/ 101956
PCT/ SE03/ 00854

Ph(3-Cl)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab;

s Ph(3-C1)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-CI)(5-OCHF,)-(S)CH(CH,OH)C(O)-Aze-Pab;
Ph(3-CI)(5-OCF3)-(S)CH(CH,OH)C(O)-Aze-Pab;
Ph(3-OCHF,)-(R)CH(OH)-CO-Aze-Pab;
Ph(3-OCF3)-(R)CH(OH)-CO-Aze-Pab;

20 Ph(3-Cl)(5-OCH,CF3)-(R)YCH(OH)C(O)-Aze-Pab;
Ph(3-CI)(5-OCH,CHF,)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-CI)(5-OCH,F)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-Cl)(5-OCH,CH,F)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-CD)(5-OCH(CH,F),)-(R)YCH(OH)C(O)-Aze-Pab;

25 Ph(3-F)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-Br)(5-OCH,F)-(R)CH(OH)C(O)-Aze-Pab;
Ph(3-Br)(5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab;

Ph(3-Cl, 5-OCHF;)-(R)CH(OH)C(O)-Pro-Pab;
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(0O)-Aze-NH-CH,-((2-amidino)-5-pyridinyl),

10 Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Aze-NH-CH,-((5-amidino)-2-pyrimidinyl);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Aze-Pab(3-F);



POBb71 SEw83100651 155 2h(3-d, 5- OCH2CHF2) - (R) m(%w-Me- Pab( OH) ;
Ph(3-C, 5- OCH2CH2F) - CH(OH) C( O) - Aze- Pab(OH);  Ph(

5- OCHFZ) -WR)GHY 9§ C( O) - Pr o- Pab( OMe) ; Ph(3-d, T£ 5PCT/SE03/00854 5 4
5- OCHF2) - ( R) CH( OH) O O) - Aze- NH- CH2- ( ( 2- met hoxy- ami di nEp pyridinyl);
Ph(3-d,

5- OCHF2) (RCHOH)C(O -Aze- NH CH2- ((5- rrlgthoxy am di no) - 2-pyri mdi nyl);
Ph(3-d, 5-0CHF2)-(R)CH(OH) C(O) - Aze-Pab(2,6-diF)(OQw); or Ph(3-d,

5- OCHF2) R g%ll( SNER)- (ﬁz@ﬂf@m@({ﬁ /gielzpa(b@/g)m]?nd pharmaceutical | y-

accept abl e derivatives t eof. 10 7. Aneth of making a kit of parts as
defi ned |Ph(aff)‘1l HCIAF,) QRICHEOB) (@) 6)zevibrib¢h Séhod  conpri ses bringing a

conponent _ ( 3to 6, into association
with a co%grgﬁ(s gfl )aéggwpﬁ[%(@n‘g%é %35[%5 Clains 3 to 6, thus

renderi ngph(gr@)(gy@(;mgpg@gm(@ g(@)apk@paao]:ﬁﬂm nistration in conjunction

wi th each other. of parts conprising: (I) one of conponents (a)

and (B th(aéfID(ﬁe@CHﬂfz)aWCHlﬁ@Hd@(Q)I-QZQTB&IIE(OWBY)G together with (11)
instructi a tion with the other of the two
corrponent@’qgég?@%iﬂkgt %3@%@9156@&& ?903 §’t hm a, which conprises

adm ni st rm(gxm)(gfo@Hq;:gpm)(Ialt(oﬂr)c((pl)mgh;pab(@@Bdgf| ned in any one of Clains |
to 8 to a patient sufferin r susceptible to, such a condition. 10.

The use oPh(a- @MGHPB)OGR)E%&@H&&%)SA%P@(@ Jin any one of Clains 1 to 8 for

e 2P B0 RO Ep ARG SR EN o ooy s of

conpound ldf(3€(11§3(6rﬁ)ﬂiHiF§1) (\ROCBROHACAD)- dre-Batg@ppound of claim 20 in WO

der  vat | RBONEH R R QI QU 5RO Ger i ned 1 1 craim & of WD

oL 2002 Bl DS G RSO WA 0100950 B

phar mac eukh(8dI1)(F-QCEDHRIMBHEOH AT (B-Aze-Pab(OCH,-3-pyridine);
Ph(3-C1)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab(OiBu);

15 Ph(3-C1)(5-OCF;3)-(R)CH(OH)C(O)-Aze-Pab(OEt);
Ph(3-C1)(5-OCF;3)-(R)CH(OH)C(O)-Aze-Pab(OBn);
Ph(3-C1)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab(OcHexyl);
Ph(3-C1)(5-OCF3)-(R)YCH(OH)C(O)-Aze-Pab(OcBu);
Ph(3-C1)(5-OCF;3)-(R)CH(OH)C(0O)-Aze-Pab(OCH,CH;OPh(3-CF3));

20  Ph(3-C1)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OBn(4-Cl));
Ph(3-C1)(5-OCF3)-(R)YCH(OH)C(O)-Aze-Pab(OBn(3-MeO));
Ph(3-C1)(5-OCF3)-(R)CH(OH)C(O)-Aze-Pab(OBn(2-Br));
Ph(3-C1)(5-OCF;)-(R)CH(OH)C(O)-Aze-Pab(OBn(4-Me));
Ph(3-C1)(5-OCFj3)-(R)CH(OH)C(0O)-Aze-Pab(O-4-heptyl);

25 Ph(3-CH(5-OCF;)-(S)CH(CH,;OH)C(0O)-Aze-Pab(OMe);
Ph(3-C1)(5-OCH,CF;3)-(R)YCH(OH)C(O)-Aze-Pab(OMe);
Ph(3-Cl)(5-OCH,CHF,)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-C1)(5-OCH,F)-(R)CH(OH)C(O)-Aze-Pab(OMe);
Ph(3-Cl1)(5-OCH,CH,F)-(R)CH(OH)C(O)-Aze-Pab(OMe),

30 Ph(3-C1)(5-OCH(CH;F),)-(R)CH(OH)C(O)-Aze-Pab(OMe),
Ph(3-F)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OMe);
Ph(3-Br)(5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(OMe);
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Ph(3-Cl, 5-OCH,CHF,)-(R)CH(OH)C(O)-Aze-Pab(OH);
Ph(3-Cl, 5-OCH,CH,F)-(R)CH(OH)C(O)-Aze-Pab(OH);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Pro-Pab(OMe);
Ph(3-Cl, 5-OCHF,)-(R)CH(OH)C(O)-Aze-NH-CH,-((2-methoxy-amidino)-5-pyridinyl);
s Ph(3-Cl, 5-OCHFZ)-(R)CH(OH)C(O)-Aze-NH-CHz-((S-methoxy-amidino)—Z-pyrimidinyl);.
Ph(3-Cl, 5-OCHEF,)-(R)CH(OH)C(O)-Aze-Pab(2,6-diF)(OMe); or
Ph(3-Cl, 5-OCHF,)-(R)YCH(OH)C(O)-Aze-Pab(2,5-diF)(OMe) and pharmaceutically-

acceptable derivatives thereof.

10 7. A method of making a kit of parts as defined in any one of Claims 3 to 6, which method
comprises bringing a component (a), as defined in any one of Claims 3 to 6, into
association with a component (b), as defined in any one of Claims 3 to 6, thus rendering

the two components suitable for administration in conjunction with each other.

is 8. Akit of parts comprising:
(I) one of components (a) and (b) as defined in any one of Claims 3 to 6; together with
(II) instructions to use that component in conjunction with the other of the two

components.

20 9. A method of treatment arrhythmia, which comprises administration of a combination
product as defined in any one of Claims 1 to 8 to a patient suffering from, or susceptible to,

such a condition.

10. The use of a combination product as defined in any one of Claims 1 to 8 for the
25 manufacture of a medicament for the treatment or prophylaxis of a condition where

anticoagulant therapy is indicated.

11. The use of a compound of claim 1 in WO 02/44145 or a compound of claim 20 in WO
02/44 145 (or derivative thereof) or a pharmaceutically-acceptable derivative thereof and

30 (1) acompound as defined in claim 1 of WO 01/28992 or (2) a compound of Claim 34 of
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WO 01/28992 or (3) Compound A or B or C or D (or pharmaceutically-acceptable salts
thereof) for the manufacture of a medicament for the treatment or prophylaxis of a

condition where anticoagulant therapy is indicated.



